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Second International Symposium for the

History of Arabic Science (LS.H.A.S.)

Will be held in Aleppo 5-12 April, 1979, under the auspices
of the Institute for the History of Arabic Science (IHAS),
upon the recommendation adopted at the first ISHAS. The
scope of the Symposium will encompass all aspects of Arabic
Islamic science and technology, from the classical period to the
modern, but will mainly focus on:

1. Astronomy, calendariography and astrology.

2. Mathematics, arithmetic, geometry and computing

instruments.
3. Physical sciences.
4. Technology, various aspects of engineering and crafts.
5. Medico-biological science and medical botany.
Scholars and individuals associated with universities, cul-

tural and scientific institutions are cordially invited to partici-

pate and submit papers based on original research.

Correspondence concerning the Symposium should be direct-
ed to:

Miss Amal Rifai
Office of the Rector
Aleppo University
Aleppo / Syria

FTVVOLLHLCH0OSCVOV0VOVV00ESHCOVO0O0TOVSVHDOHETECVBSCEFVDEES

£50008D02V2VSCRVICEITVLVCBEDORTVELBVVVESLVODOCERIBEBLLBBRHEBES
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Publications of the Institute for the

History of Arabic Science

BOOKS

Al-Hassan, Ahmad Y., Tagi al-Din and Arabic Mechanical Engineering,
with the Sublime Methods of Spiritual Machines.
An Arabic Manuscript of the 16th Century. In
Arabie. 165 pp. 1976. $ 8.00

Kataye, Salman, Les Manuscrits Medicaux et Pharmaceutiques
dans les Bibliothéques Publiques d’Alep. In
Arabic. 440 pp. 1976. $ 10.00

Shawqi, Jalal, S. A., Mathematical Works of Bahd’ al-Din al-*Amili.
(953-1031/1547-1622). In Arabic. 207 pp. 1976.
$ 8.00

Kennedy, E. S., Ghanem I., (Eds.), The Life and Work of Ibn al-Shatir,
an Arab Astronomer of the 14th Century. In
Arabic and English. 172 pp. 1976.  § 6.00

Kennedy, E. S., The Exhaustive Treatise on Shadows by Abi
al- Rayhan Muhkammad b. Apmad al-Birani.
In English. Vol. I translation. Vol. II commen-
tary. 281 pp., 221 pp. 1976. $ 25.00

al-Jazari, A Compendium on the Theory of the Mechanical
Arts. The Arabic text of al-Jazari. Edited by
Ahmad Y. al-Hassan. In press. 1978.

Proceedings of the First International Symposium for the History of Arabic
Science. (ISHAS), held 5-12 April 1976, Aleppo. Arabic Vol., 970 pp. § 25.00

PERIODICALS

cAdiyat Halab An annual periodical on archaeology, history of art
and science. In Arabic and English. Vol. I (1975)
pp. 368, Vol. II (1976) pp. 354. Each Vol. $6.00

Journal for the History of Arabic Science. An international journal. Vol. 1
1977, Spring and Fall. 1 Yr. § 6.00

I.H.A.S. Newsletter, a quarterly, 1978. $ 3.00



Announcing the pul)/ication of the (‘omp[ete edited Arabic
lext of

Al-Jami® bain al-ilm wal-"amal al nafi’
fi sina‘at al-Hiyal
A Compendium on the Theory and Practice of the Mechanical Arts
by al-Jazari
6 H. /12 A.D.

— Volume I —
Arabic Text

Edited by
AHMAD Y. AL-HASSAN

Based on five of the best available of al-Jazari’s manuscripts this
work is a complete Arabic edition of his book entitled, al-Jami¢ bain
al-*ilm wal-amal al-nafi° fi sinaar al-Hiyal.

It was only through very careful editing that the new text and
drawings were closely correlated with the original one. Illustrations were
redrawn, important plates were reproduced in original colours, and
consequently many errors were eliminated.

An essential and important work for historians of technology, this
volume is also an indispensable source for them, as it offers, for the
first time, the original al-Jazari in its best possible edition.



To Contributors of Articles for Publication

in the Journal for the History of Arabic Science

1. Submit the manuscript in duplicate to the Institute for the History
of Arabic Science. The text should be typewritten, double-spaced, allowing
ample margins for possible corrections and instructions to the printer. Please
include a one paragraph abstract in Arabic, if possible.

2. Bibliographical footnotes should be typed separately according to num-
bers inserted in the text. They should be double-spaced as well, and contain
an unabbreviated complete citation. For books this includes author, full title
(underlined), publisher, place, date, and page numbers. For journals give author,
title of the article enclosed in quotation marks, journal title (underlined), volume
number, year, pages. After the first quotation, if the reference is repeated, then
the abbreviation op. cit. may be used, together with the author’s name and
an abbreviated form of the title.

Examples :

0. Neugebauer, 4 History of Ancient Mathematical Astronomy (Springer,
New York, 1976), p. 123.

Sevim Tekeli, “Taqi al-Din’s Method of Finding the Solar Parameters”,
Necaci Lugal Armagani, 24 (1968), 707-710.

3. In the transliteration of words written in the Arabic alphabet the
following system is recommended:

,a,b,t,th,j,h,kh,d,dh,r,z,s,sh,
aTgoaCCf_;sJ;wu:
Svdvta?vcvghafaq»k719msn7hvw9y

B T 2= T T T R A
For short vowels, a for fatha, i for kasra, and u for the damma.

For long vowels the following diacritical marks are drawn over the letters
i, i, i.

The diphthong aw is used for i and ay for I



NOTES ON CONTRIBUTORS 329

Paul Kunitzsch is a professor of Arabic studies at the University of
Munich. He is working on the transmission of knowledge from antiquity to
the Arabs, and from the Arabs to medieval Europe, especially with regard to
astronomy, astrology, star tables, the nomenclature of constellations and stars.
In 1975, he published Ibn as-Salah: Zur Kritik der Koordinatenuberlieferung
in Sternkatalog des Almagest (ed., trans. and comm.).

Julio Samso is a professor of Arabic language and literature at the
Universidad Autonoma, Barcelona. His main research field is the history of
Arabic astronomy, Arabic science and medieval Spanish scienee. He is
working at present, on the Arabic 4Anwa’ Books both in al-Andalus and the
Maghrib. Has alse published studies on Abu Nagr Mansir b. ©Ali b. °Iraq.

Garry J. Tee is a senior lecturer at the University of Auckland, Depart-
ment of Mathematics, works chiefly in the fields of numerical analysis, and
computing, together with history of science. Has published several articles
and translated many books from Russian to English, mainly in numerical
analysis.



NOTES ON CONTRIBUTORS

Adel Ambouba works on the history of algebra and geometry. He taught
history of Arabic science and mathematics at the Lebanese University and at
the French Faculty of Economical Sciences. His publications include studies
on al-Karji, Shuja® b. Aslam, Sharaf al-Din al-Tsi, al-Samaw’al b. Yahya
al-Maghribi and other Islamic algebraists.

Muammer Dizer is Director of the Kandilli Observatory, Istanbul. This
institution celebrated the 400th anniversary of its founding by Taqi ad-Din
with a symposium, September, 1977.

Gerhard Endress Holder of the Chair of Arabic and Islamic Studies, Ruhr
University, Bochum, he is a research worker in the field of Arabic philosophy
and science, with special regard to the Hellenistic tradition in Islam. He has
published The Works of Yahya ibn “Adi, an analytical inventory. (Wiesbaden,
Dr. Ludwig Reichert, 1977).

Sami Hamarneh is a historian of medicine and pharmacy. He has recent-
ly retired from the Smithsonian Institution, but continues his research in
the history of pharmacy. Has published a work on al-Biriini’s Book on
Pharmacy and Materia Medica.

A. M. Hassani is working for the Ph. D. in English Literature in
England. He taught at the Aleppo University before beginning his graduate
studies.

Louis Janin, docteur en droit, is retired from a banking career which
included residence in various Arabic-speaking countries, thus sparking his
interest in Arabic science, in particular in ancient and modern gnomonics.

David A. King who is mainly interested in astronomy and mathematics
in medieval Islam, is working now in Egypt. He has published too many
articles on the Islamic sciences of Qibla determination and ‘ilm al-migat
(astronomical timekeeping).
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New light has recently been shed upon the development of Arab surgi-
cal instruments by the excavation in Old Cairo (blewit) of a collection of
such instruments. They were used by garrison surgeons of the ninth century
or earlier, at a time preceding al-Zahrawi by over a century. These imple-
ments have been made available to museums and researchers by Dr. H. A.
Awad, who has brought their discovery to the attention of historians of
medicine generally.

To return to the work under review, the edited and translated texts,
together with the commentary and annotations, render the book’s organization
clearer and more coherent. Nevertheless, there should have been an explanation
of the persistently used surgical term, ‘emal al-yadd ( .Ju JuJi i) perhaps
devised by Hunayn and his ninth century Baghdad associates. Zahrawi
retained the original nomenclature. To the best of my knowledge, the earliest
document exhibiting a change in Arabic medical expressions is the twelfth-
century compendium, al-Kdfi, by Ibn al-°‘Ayn Zarbi. Perhaps the latter was
the first to use the techmically more accurate words jirdhah and jarrah for
surgery and surgeon respectively. Al-Zahrawi’s classification of the subject
matter, however, seems convenient and logical as established by the editors
in the three discourses:

I. On cauterization, and tools and techniques used and recommended.
This practice came to the Muslims by way of the Greeks; it was expanded
greatly and transmitted to the West. In most of the fifty-six cases cited,
al-Zahrawi seems more objective and restrained in its application than
were his peers, both in the East and the West.

II. On incision, perforation, venesection, the treatment of wounds,
types of sutures, and the extraction of arrows. The most interesting section in
the book, it also includes in its 97 chapters sections on dental surgery, oral
hygiene, eye and nose operations, tonsillectomies, obstetrics, midwifery,
and personally recorded case histories.

III. On the setting of fractured and dislocated bones, bandaging, and
the various types of surgical dressings and emplasters, in 35 chapters.

This volume no doubt has a place in the libraries of historians of med-
icine and surgery, and in institutions, thanks to the untiring efforts of the
two editors. But, in the reviewer’s judgment, it is far less than the monu-
mental, critically annotated edition that this historically important document
deserves. For al-Zahrawi’s surgery, with its fascinating objectivity and illus-
trative features for teaching purposes, is a uniquely precious work.

Sam1 HAMARNEH
Smithsonian Tustitution
W ashington, D.C. 20560, U.S.A.
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enormous assistance to modern historians(and their students) in trying to imagine
what they and other Muslim astronomers were really up to.

Davip PINGREE

Box 1900, Brown University
Providence 02912 RI, U.S.A.

M. S. Spink and G. L. Lewis, Albucasis on Surgery and Instruments, a
definitive edition of the Arabic text with English translation and commentary,
London: the Wellcome Institute of the History of Medicine, 1973, xv 4 850
pages; $15.00.

As the title and the following statement indicate, this is a complete
edition with English translation of Abulcasis’ surgical treatise. It is the last in
his medical encyclopedia, al-Tasrif

@A e o s B BT A Gl G e e ol et O
which comprises thirty treatises in all. Together with the first, on human
anatomy and physiology, these two are the largest of the entire work. Other
discourses, besides those on pharmaceutical forms, are on drug and diet
therapy, simples and compounding techniques of drugs, the culinary art, and the
treatise on mineralogy, chemical industry and medical botany known as Liber
servitoris in Latin. The author is Ab@’l-Qisim Khalaf b. Abbis (not Ayyash)
al-Zahrawi (ca. 940 - ca. 1013) of the Umayyad capital of al-Andalus, at Zahra’
(seat of the Caliphate). The distorted Latin transliterations of his name Albu-
casis or Abulcasis among others, suggest the degree of carelessness common
to translators of the time, rendering some names unintelligible. It is to be
regretted that the editors neglected to correct such a misnomer in the title,
even in part.

The handsomely printed, bound and illustrated volume contains, in
addition, a brief introduction describing the work, its author, the method-
ology of translation and the seven Arabic manuseripts consulted in estab-
lishing the text (they are not the best available). The selected bibliography is
most inadequate, especially when we consider the amount of material publish-
ed on this important work since the eighteenth century. (In India a litho-
graphed version with illustrations was printed around the middle of the nine-
teenth century).

On the whole, Zahrawi’s surgical instruments are adequately reproduced
and described, but there are some errors in the translation and in the technical
definitions of instruments and medical terminology. The highly commendable
aspect of this volume is the efficient use of Latin and Greek texts in comparing
and evaluating the development of surgical instrumentation and practice from
the Hippocratic writings through those of Celsus, Galen, Oribasius, Paulus
and others up to the time of al-Zahrawi.



Book Reviews

Roderick S. Webster, Paul R. MacAlister, and Flolydia M. Etting,
Astrolabe Kit, Lake Bluff, Tllinois, 1974. $18. Paul R. MacAlister and Flolydia
Etting, A Trilogy of Time Instruments, Lake Bluff, Illinois, 1976. $18.

The first of these two kits enables the amateur to assemble with ease an
astrolabe constructed of gold-colored metallic cardboard. Included are a mater
(¢! ) with the rim graduated for every 5 minutes and for every 1°; a rete (o)
with pointers for 21 stars positioned correctly for the present time; tympani
(slio) for northern latitudes of 36°, 42°, 49°, and 52° (there are extra forms
for 30° and 56° in the accompanying booklet); and a back (&) graduated for
every 1° at the rim and displaying the zodiacal signs, the Roman months, and
ashadow-square. There are also a rule to be attached to the front of the instru-
ment, and a diopter (isl.c) for the back. When assembled, this makes a very
elegant and usable instrument, though from the point of view of an historian of
Arabic astronomical instruments it has the misfortune of having been inspired
by Renaissance European models; an Arabic instrument would have a completely
different back, tympans for more southerly latitudes, and probably a list of the
latitudes of important Muslim cities. The kit is accompanied by a booklet
authored by R. S. Webster briefly delineating the history of the astrolabe, its
construction, and some of its uses.

The second kit contains similar metallic cardboard pieces for constructing
three instruments used in the West during the Renaissance: a sundial with a
gnomon adjustable for latitudes of 34°, 40°, 46°, and 52°, and a list of the latitudes
of some cities in North America and Europe on the back; a nocturnal for convert-
ng sidereal to civil time; and a calendar for determining the week-day of everys
day in the Gregorian calendar from 1976 till 2016. Each of these instruments is
accompanied by a four-page folder describing it and its assembly. Again, however,
the historian of Arabic science must note that the only one of these three instru-
ments that was actually used in the Muslim world, the sundial, is not adaptable
to most of the latitudes inhabited by Muslims.

The inappropriateness of these kits for Islamic science is, of course, not
the fault of their producers, who were primarily thinking of an American and
European market. But they raise the hope that perhaps the skill of Arab and
Persian metalworkers could be diverted from the manufacture of useless fake
astrolabes to that of genuine scientific instruments based on modern data, but
following the medieval Islamic form. Practice in using such instruments, de-
signed in imitation of those utilized by al-Birtni and Nasir al-Din, would be of
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class Lip o(x>0), and such that for every continuous function
f(x,y) (0=sx<1,0Sy<1) there exists a continuous function g(z),

such that

SN =3 e+, )

The multiplications of A by ¢4 (y) may be performed by tables of loga-
rithms and exponentials, or of quarter-squares, as above.

Thus, in theory, no continuous function of more than one argument
need ever have been tabulated. In practice, however,some functions of two
arguments may conveniently be represented by reasonably sized tables.

Yours faithfully,
GARRY ]J, TEE
Computational Mathematics Unit
Department of Mathematics
University of Auckland
Private Bag
Auckland, NewZealand




Notes and Correspondence

Letter to the Editor

On Computational Techniques

In George Saliba’s paper! on computational techniques, he remarks that
al-Qazwini belonged to that school of computational mathematicians which
sought to ease the task of computing planetary positions, by reducing it to a
sequence of additions and of evaluations of functions of single argument,
by table look-up.

For example, multiplication can be expressed in this manner, as:

L e I =

and then division can be reduced to multiplication by:
a/b = a x (1/b)

That computational approach clearly has practical advantages over
algorithms involving tables of functions of two or more arguments. Indeed, a
table of a function of one argument with 10* entries is entirely practicable,
whereas a function of two arguments could not possibly be tabulated for the
10° combinations of 10* values of each of its two arguments.

There arises naturally the question: how severe is the restriction on the
class of computations, which results from limiting the functions to single
arguments ? That question was resolved in 1957 by Kolmogorov,? who showed
the totally unexpected result that every continuous function of two or more
arguments can be evaluated by a finite sequence of additions and evaluations
of functions of single argument. His result has been refined by G. G. Lorentz,?
and for functions of 2 arguments the Kolmogorov theorem may be expressed thus:

For every irrational number A(0<r<1), there exist five strictly
increasing functions ¢q(z) (g=0 to 4), which are in the Lipschitz

1. George Saliba, “Computational Techniques in a set of Late Medieval Astronomical Tables”,
Journal for the History of Arabic Science, 1 (1977), 24-32.

2. A. N. Kolmogorov, “O predstavlenii nepreryvnykh funktsii...” (On the representation of con-
tinuous functions of many variables by superposition of continuous functions of one variable and ad-
dition), Doklady .ikad. Nauk SSSR, 114, No. 5 (1957), 953-956.

3. G. G. Lorentz, Approximation of Functions, (New York; Holt, Rinehart & Winston, 1969), Ch. 11.
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al-Farabi undertook in some of his writings to give a scientific analysis of lan-
guage and, at the same time, to explain the linguistic foundations of philo-
sophical discourse. It was on this basis that he initiated the creative period of
Arabic philosophy. Though it is true that grammar and logic, theology and
philosophy, were never integrated into an encyclopaedic canon of learning
within the realm of orthodox Islam, the dialogue between the two traditions
led some of the greatest teachers of Islam, among them al-Ghazali, to concede
the supreme importance of logic for the attainment of knowledge, and through
this, of ultimate happiness.

Selected bibliography (for Arabic sources and studies, see notes to the
Arabic text): Paul Kraus, Jabir ibn Hayydn. Contribution a Phistoire des idées
scientifiqgues dans I’ Islam (Le Caire, 1942-3; Mémoires de 1’Institut Francais d’Ar-
chéologie Orientale. 44.45) ,vol. 2, p. 251 n. 2. C. H. M. Versteegh, Greek Elements
in Arabic Linguistic Thinking (Leiden,1977; Studies in Semitic Languages and
Linguistics. 7). D. S. Margoliouth, “The Discussion between Aba Bishr Matta
and Abfi Sa®id al-Sirafi on the Merits of Logic and Grammar”, Journal of the
Royal Astatic Society, London, 1905, 79-129. Muhsin Mahdi, “Language and
Logic in Classical Islam”, in Logic in Classical Islamic Culture, ed. by G. E. von
Grunebaum (First Giorgio Levi Della Vida Biennial Conference, May 12, 1967;
Wiesbaden, 1970), pp. 51-83. Id., “Science, Philosophy and Religion in Alfarabi’s,
Enumeration of the Sciences”, in The Culiural Context of Medieval Learning, ed.
by J. E. Murdoch and E. D. Sylla (Dordrecht, 1975), pp. 113-47. G. Endress,
The Works of Yakyd ibn Adi. An analytical inventory (Wiesbaden, 1977), pp. 45-6.
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approved of nothing but grammar). In the 4th/10th century, the decline of the
Caliphate brought about a climate of intellectual variety, of open and eager
debate between religious groups and schools of thought. Those of the falasifa
who were content with pursuing the tradition of the Alexandrian school faced
serious adversaries in the distinguished teachers of nakic, masters of a highly
refined method and versed in dialectic argument. So when Abdi Bishr Matta
(d. 328/940), scholarch of the logicians of Baghdad, encountered the brilliant
Abi Sa°id al-Sirafi (d. 368/979) in the majlis of the vizier Ibn al-Furat in
326/937-8, he suffered a heavy defeat; al-Sirafi denied, and Matta seemed un-
able to prove, that Greek logic did transcend the limitations of language — the lan-
guage of its founders — and did contain universal laws of reason: and he conten-
ded that sound thinking was inextricably tied up with correct speech—that the
laws of logic were inherent in the structure of language and should be studied
through grammar.

But Matta’s pupils accepted the challenge. His successor to the chair of
logic, the Jacobite theologian and philosopher Abi Zakariyya Yahya ibn “Adi
(d. 363/974), wrote a “Treatise explaining the difference between the arts of philo-
sophical logic and of Arabic grammar” [to be published in JHAS, vol. 2], in
which he took great pains to defend the superior claim of logic. He maintains —
as Matta had done, but armed with a better understanding of the grammarians’
technique — that the subjects of grammar are the utterances, or sounds, of lan-
guage (al-alfaz), while its aim is the inflection of these ‘““according to how the
Arabs inflect them”, i.e., in accordance with the conventions established by the
community speaking that language; grammar is neither concerned with the
meaning (al-ma°nd, the thing signified), nor with significant utterances as such —
it will submit significant and meaningless words alike to the formalism of i°rab.
Significant utterances are the subject of logic — only those, however, which denote
the universalia, because only these are constituent parts of logical demonstration:
valid demonstration requires the combination of utterances in accordance with
the actual reality signified through them, i.e. the distinction of true statements
from false ones—this is the aim of logic. The divisions applied by Ibn “Adi to the
definitions of grammar and logic, which go back to the late Greek commentators
of Aristotle, are echoed by his Muslim disciple Abd Sulayman al-Sijistani (d. after
391/1001), though he takes care to appoint firm and narrow bounds to the pre-
sumptions of philosophy and the rational sciences in general.

But it was another student of Abli Bishr Matta’s, the great Abai Nasr
al-Farabi (d. 339/950), who envisaged and first achieved a philosophical inter-
pretation of the Islamic theocracy, who sought to unite the universal truth of
philosophical cognition as well as the symbols of the religions in an integrate
system of the sciences — a system comprising both the rational sciences and the
disciplines of the Islamic tradition. Before the ‘“universal grammar” of logic,
the “science of language” is allotted the initial place in this system. Moreover,



The Debate between Arabic Grammar and Greek Logic

in Classical Islamic Thought
(English Summary, main paper in Arabic, pp. 351)
GerHARD EnDRrESs*

From the initiation of Islam through the revelation of the Arabic Qur’an,
the Arabic language was the basis and primary medium of classical Islamic
civilization. Accordingly, the philological disciplines, which served to interpret
the Scripture, to safeguard the unity and purity of Arabic expression and to
teach the language of the Qur’an to the peoples converted to Islam, became the
fundamental sciences of Islam and the basis of Islamic education. Born from
the necessities of the growing community, the early development of Arabic
grammar was largely independent from foreign models in method and substance,
though the influence of the Hellenistic tradition was bound to become apparent
in the ugil al-nahw as well as in the ugil al-figh in the course of their systematic
refinement. On the other hand, the Arabs received and developed the sciences
of the Greeks, continuing a teaching tradition which was handed down from the
schools of late antiquity to the new centers of learning — centers of a truly inter-
national scientific community. The instrument, organon, through which the
philosophers pretended to warrant sound reasoning and scientific method, was
the logic of the Greeks, the Aristotelian syllogism. So when philosophy and the
rational sciences were propagated to lead the way to universal truth, the ensuing
debate between revelation and reason involved a debate about the sources and
principles of knowledge — a dispute between logic, the way of independent
reasoning, and grammar, the way of interpreting the revelation.

The first “Philosopher of the Arabs”, al-Kindi, did not open the debate;
for him, rational thought was subordinate and subservient to religion. But
already one of his disciples, al-Sarakhsi (d. 286/899), wrote a treatise on “the
difference between the grammar of the Arabs and logic”. The traditionist
restoration of the second half of the 3rd/9th century, directed against dogmatic
speculation as well as against the rationalist sciences, provoked fierce attacks
against the narrow-mindedness of religious orthodoxy, voiced most sharply by
Muhammad ibn Zakariyya al-Razi (d. 313/925), the great philosopher, physician,
and heretic (who reports with gusto how he humiliated a vain grammarian who

* Professor of Arabic and Islamic Studies, University of Bochum, West Germany.



Construction of the Regular Heptagon by Middle

Eastern Geometers of the Fourth (Hijra) Century

(English Summary, main paper in Arabic, pp. 384)
ApsL AMBouBA*

Archimedes’ initial attack on the problem, transmitted by Thabit b.
Qurra, stimulated intense and fruitful, though frequently acrimonious competion
among tenth century (A.D.) mathematicians. Abi al-Jid b. al-Layth was first in
the field, with a “solution” employing circles and straight lines. This was unfor-
tunate, for the construction of the regular heptagon leads to a cubic equation,
which cannot be solved with these techniques. His error was remarked by “Abd
al-Jalil al-Sijzi who, with the assistance of Abu Sa°d al-°Ala’ b. Sahl, worked out
avalid solution. With minor modifications this was appropriated by Ibn al-Layth,
an act belying his later high reputation. Meanwhile additional solutions were
produced by al-Qthi and al-Saghani, both involving the intersection of a
parabole with a rectangular hyperbole. This activity culminated eventually in
Khayyam’s geometric reduction of the general cubic.

* Institut Moderne du Liban Sy — Shidr 513 ¢ Eyabl GLl gl 3 5Ly
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No. 43, “Earliest monumental use of Arabic numerals”, Isis, 22 (1934)
224-25.

No, 134 “Avicenna’s Canon, Latin edition” Isis, 43 (1952), 54, in which
Sarton asks if any attempt was made by the editors of the late Latin editions
of Avicenna’s Canon (the Paris and the Padua editions of 1659) to modernize
it. These were printed mainly for medical students. Did they include later
discoveries? This points to our need for historians of medicine who are versed
in both Arabic and Latin to evaluate cultural transmission.
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Articles, Letters and Notes

From among numerous articles and notes published in Isis and other
publications, the following can be mentioned:

1. “Letter to Habib b. Katibah” (in Arabic) Syrian World, vol. 1,
August, 1935), p. 4.

2. ““A Story of the Arabian Nights”, Isis, 28 (1938), 321-329.

3. “Bibliography of the Main Writings of George Edward Post”, Isis, 28
(1938), 409-417.

4. “The Tomb of Omar Khayyam”, Isis, 29 (1938), 15-19 plus one
plate.

5. “Remarks on the Study and Teaching of Arabic”’, Macdonald Presen-
tation Volume, (Princeton Univ. Press, 1933), pp. 331-347.

6. “Islamic Science”, Near Eastern Culture and Society, T. Cuyler Young
ed. (Princeton Univ. Press, 1951), pp. 83-98.

7.“La Transmission au monde moderne de la science ancienne et médiéval®.
Rev. Histoire Science, 2 (1949), 101-138, plus two figures.

8. «“Arabic Science and Learning in the Fifteenth Century, their Decadence
and Fall”, in Homenaje a Millas Vallicrosa, (Barcelona, Consejo Superior de
Investigaciones Cientificas, 1956), vol. 2, pp. 303-324.

Queries

No, 23 “Arabic ‘Commercial’ Arithmetics” Isis, 20 (1933), 260-64, and in
reference to Kitab Tabagat al-Umam.

Ne, 24 “Hippocratic Oath in Arabic” Ibid, p. 262, suggesting that the
Hippocratic tradition in Arabic writings remains to be written (from Hunayn

to Ibn A. Usaybi‘ah).

No. 25 “Orientation of the Mihrab in Mosques’ Ibid, 262-64 with reference
to orienting the Mijrabs towards Mecca (mainly to the South in the Fertile
Crescent 1egion).

No. 41 «Apropos of Ibn Sind’s ‘Meccan’ Qantn”, Isis, 22 (1935}, 223-4,
reported in the Bulaq 2nd edition of Alf laylah wa-laylah and also in the Calcutta
2nd ed., vol. 1 (1939), p. 423. Sarton here is inquiring as to the origin of the word
Meccan (al-Makki) mentioned here, an interesting point that needs research
and clarification.
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On Sarten’s Literary Ccniributions to Arabic-Islamic Science

Select Bibliography

By 1952, Sarton had edited 43 volumes of Isis, and 11 volumes of Osiris.
He also authored some fifteen books, including the Introduction. And many of
them were translated into other languages, including Arabic. He further wrote
about 250 articles and six prefaces. The following are select works, articles and
notes related to Islamic-Arabic culture.

Books

1. The already reviewed and evaluated Introduction, 3 volumes in five
parts.

2. The Incubation of Western Culture in the Middle East, a George C. Keiser
Foundation Lecture, delivered at the Coolidge Auditorium of the Library of
Congress, Washington, D.C. 1951, and reprinted 1952. It was translated into
Arabic with annotations by Omar A. Farrukh, Beirut, al-Ma“arif Press, 1952.
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3. Horus, a guide to the history of science, Waltham, Mass., C. Botanica
Co., 1952.

4. Galen of Pergamon, Logan Clendening Lecture, Lawrence, University of
Kansas Press, 1954 (Third in a series of lectures on the history and philosophy
of science).

5. Appreciation of Ancient and Medieval Science During the Renaissance
(1450-1600), Philadelphia, University of Pennsylvania, 1955.

6. Ancient Science and Modern Civilization, (Lincoln, University of Nebras-
ka, 1954); reprinted by New York, Harper Torch-Books, 1959 (printed post-
humously), translated into Persian under the title :
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7. The Life of Science, Essays in the History of Civilization, (Bloomington,
Indiana University Press), 1960 edition, with Introduction by Conway Zirkle;
reprinted from the 1948 N.Y. edition, by H. Schuman including an important
chapter on “East and West in the History of Science”.
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His passing away so soon will be lamented the more by those who are interested
in the great and proud tradition of Arabic-Islamic science, architecture and
technology.

Concluding Critical Remarks

The five-book Iniroduction was by itself a tremendous undertaking both
qualitatively and quantitatively. This encyclopedic and universal history of
science includes in addition historiography, law, sociology, philology, philosophy
and religion. But here lies Sarton’s greatness, in his unifying vision that places
art, science and religion as the outstanding human inventions.** However, with
such an unprecedented effort by one man, errors unavoidably ecreptin. Some
were minor, others more serious, and there were inevitably some omissions.
For the present review, it seems best to cite none. The merits of the work
are so great that it would be unseemly to point to faults here and there.
Further, this vast survey centered on printed sources, and only occasionally
were available manuscripts consulted. Sarton aimed at maintaining absolute
accuracy, wide reading of published works and documents, the utilizing of
critical appraisals of past investigators and their researches, and the reporting
of conneciions and contrasts found in different cultures, languages and epochs.
This was in addition to investigating original materials, and evaluating
human scientific progress through the ages — East and West.

After Sarton’s death, there occurred an upsurge of unproductive eriti-
cism by older historians of science, some of whom had stood on Sarton’s
shoulders, as well as by younger ones who seem to have been instructed to
denigrate him. Of course, Sarton had many weaknesses and his writings contain
numerous faults, and he was among the first to admit them. Let it not be
said :

Come let us mock at the great
That had such burdens on the mind
And toiled so hard and late,
To leave some monument behind.*

Sarton did more than that, and it is ours to carry farther his noble mission.

43. Marshall Clagett, “George Sarton: Historian of Medieval Science”, Ibid., pp. 320-22; Lynn
Thorndike, “Some Letters of George Sarton”, Ibid., pp. 323-34; and May Sarton, Journal of a Solitude,
(New York, W. W. Norton & Co., 1973), pp. 161-62.

44. Ibid.
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Attributes and Honors

C. Zirkle in his introductory remarks on Sarton’s The Life of Science
(1960, already cited), reflects, “He (Sarton) has been preeminent among those
who have introduced science to scholars and scholarship to scientists... Over and
beyond this, he has succeeded in bringing the fascinating story of science to
those who are neither professional scholars nor professional scientists”. He was
one of the rare jewels in the academic crown who drew many students and
promising historians to his circle of influence. His lectures were attended by
hundreds of listeners in universities and elsewhere. But in spite of his popularity,
he lived as a lone scholar on the outskirts of the Harvard community because
he never tried to compromise his principles, nor go with the crowds, or worship
before the statues of trivial popularity and political prestige and convenience.
Thus Sarton the man and the idealist was always more important than the
subject of his concern, and despite discouragements, he kept his head high. His
magnetic spirit, warmth of feeling, and devotion were beautifully illustrated
by his daughter:

I never saw my father old,

I never saw my father cold.®

His unremitting maintenance of the highest standards of scholarship, and his
personal integrity kept him aloof in the face of bitter prejudices — worthless
compulsions that separate one race or a human being from another. He believed
that history confirms that “intolerance is not only criminal, but stupid”. And
as mentioned earlier, he also taught that, “sciences are interrelated organically,
and the simultaniety of scientific discoveries by different persons and in different
means and places implies internal congruency... and that the acquisition and
systematization of positive knowledge is the only human intellectual activity
which is truly cumulative and progressive.” He nonetheless, realized that the
writing of a universal history of science could not be accomplished by one individ-
ual or one generation and “will invelve the cooperation of many generations
of scholars”. Sarton’s task was to train the first group of scholars and establish
sound tradition, a task he pioneered with distinction.*?> Notwithstanding, after
almost a quarter of a century since he left the scene, the cherished memories
of the legacy, the pioneer and the man “whose like we shall not see again’»
linger. They will long remain dear.

And when he died, he died so swift,
His death was like a final gift.

41. May Sarton, Ibid, 48 (1957), p. 285; and G. Sarton, Introduction, 1:3-4,33.
42. Sarton, Life of Science, p. 169. For honors, awards and memberships in international societies
and academies bestowed on him in life, see I. B. Cohen, “George Sarton”, Isis, 48 (1957), 298-300.
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Early in 1947, as he was completing the preface to the third volume of
the Introduction, Sarton passionately called for the love and pursuit of truth.
He had already witnessed the darkest days of the War, and naturally,
like all those who suffered in it, he “dreamed of peace”, and urged the humaniza-
tion of science against “its gradual barbarization.” He sarcastically and boldly
attacked the behavior of those substituting spiritual values for material progress
by stating that,*“our technicians are arranging a new world free from humanities”,
and recalled that “man shall not live by bread alone”. He upheld the ideals of
liberated human thought and spirit, and cherished the quest of truth for the
understanding of nature, life and science as one integrated and unified organism
ever leading to full progressive intellectual legacies of past civilizations. He
criticized reliance on technology alone, which makes life comfortable to the body
but dreary to the soul, realizing that our generation has much materially, yet
is deprived spiritually. Significantly, in his attempt to bring together idealism
and knowledge, Sarton appealed more to the Eastern than to the Western mind
and will. He thus created a deeper interest in Islamic studies in the region, and
an awareness that will continue to grow steadily. And through his simplicity
and genuineness of approach, he illuminated a path to the bosom of mother
nature and bridged the gap between the humanities and sciences.®

“Life would have been hell”, Sarton declared, but for the redeeming
efforts and sacrifices of champions of human rights and the support of men of
good will. He saw the need to integrate the best traditions of the past, in many
cultures, with newer discoveries. He preached gratitude to the past, but with the
forward look, and constructive ambition for a better and brighter future. He
purposed to sustain and systematize knowledge everywhere and throughout the
ages of human history, stimulating meaningful research for describing attainable
and useful knowledge. He often repeated, ‘“the main postulate of science is
the unity of nature... cosmos and not chaos”, pioneering a proud heritage of a
moral discipline and a humanitarian message to both East and West.>

“The concept that history of science is only Western”, Sarton argued is
not only incomplete and misleading ““but false”. Western and Eastern accomp-
lishments are complementary. We cannot ignore one or the other without des-
troying the total picture and losing perspective. Notwithstanding, the history
of science itself which proves the value of individual and national scientific and
technological advances, shows their insufficiency, because it is the scientist,
not the artist or laureate, who stands on the shoulders of past giants.*’

38. Sarton, The Life of Science, pp. 54-55, 173; and The Book of Deuteronomy, chapter 8:3; and the
Gospel According to Matthew, chap. 4:4.

39. Singer, “George Sarton”, Isis, 48 (1957), 309; Sarton, *“The Faith of a Humanist”, Ibid., p. 319;
and Ibid., 3 (1920), pp. 3-6; and Life of Science, pp. 144, 185.

240- Ibid., p. 171; and Introduction, 3:7-11; and “Sur la Tolérance Intellectuelle”, Isis, 8 (1926)
41-53.
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Sarton praised the Arabic language for its elasticity and importance as
a vehicle for religious and scientific expressions which contributed to the “unique
miracle of Arabic science”. It was essentially the fruit of Semitic genius fertilized
by Indian, Iranian and Turkish intelligence and competence. It astonishingly
emerged from the cradle into a leading universal culture. Sarton wrote, “To say
the Arabs were nothing but imitators is all wrong. Their hunger for knowledge
is the most original contribution”, along with their initiative, clear vision and
inventiveness. Their accomplishments constituted the main link between the
Near East and North Africa and the West, as well as between Central Asia,
including the great cultural centersin Iran, and the Buddhist Orient. The Arabic-
Islamic contribution during its golden age was so great that it baffles human
expectations. Therefore, there is no reason why the Arabs of today should not
emulate their ancestors and assume again a position of world leadership.>®

Uncompromising Scholar

It has become fashionable among many of today’s scholars to compro-
mise even to the extent that they seldom rely on their own judgment—somebody
has to formulate replies and opinions for them to rehearse. In a competitive
world as ours such ‘““advisors are there to help” on every issue and in every field,
providing cut and dried or who’s who information, and woe unto those who are
not among the fortunate insiders. They render “‘opinions” on events and historical
figures and their literary contributions. Sarton revolted against such attitudes
and lamented the hour when politics and favoritism enter the arena of true
scholarship and intellectual creativity. In his memory, let us rid ourselves of
petty rivalries and jealousies, and truly measure up to the challenges before us

in evaluating the origins of and contributors to useful human knowledge past
and present.

“Since childhood”, Sarton reminisced, “my imagination was kindled by
the great intellectual and spiritual deeds wrought”. His involvement in long
and hard university studies did not prevent him from pursuing his already
outlined life’s objectives. He was an optimist, despite trials and difficult circum-
stances that surrounded him most of the time. He continued to believe in and to
propagate his ideas and concepts of new humanism, charity and peace. His
dedication to the history and philosophy of science and civilization broadened
his horizons, sharpened his sympathies toward life, and deepened his profound
commitment to and comprehension of mankind and nature.?

36. Sarton, The Incubation of Western Culture in the Middle East, (Washington, D.C., Library of
Congress, 1951), pp. 20-33,42; and Introduction, 2:2,51, and 3:3.

37. Sarton, “The New Humanism”, Isis, 6 (1924), 9-42. For his dedication to harmony among nations
and cultures, Sarton deserved to be granted the Nobel Peace Prize bestowed on some who did much
less for world tranquility, principles of progress, and unity of knowledge and mankind. He defined war
as “a temporary regression” in the procession of human civilization, see Sarton, “War and Civilization”,
Isis, 2 (1919), 315-21; and “Science and Peace’ Isis, 42 (1951), pp. 3-9 and 173-76.
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and philosophy of science and technology as we find in Sarton’s writings, especial-
ly his Introduction.

The Islamic - Arabic Legacy in Retrospect

Sarton asseverated the importance of appreciating Eastern thought in order
to understand human culture at large. He insisted that the origins of Western
science are Eastern, transmitted for the main part from ancient Egypt, Mesopo-
tamia, Palestine, Persia, and Arabia. So that for the understanding of the Western
tradition one needs to be acquainted, at least, with Arabic, Greek, Hebrew and
Latin. Homer’s Iliad, for example, was not the beginning of a Greek miracle but
the climax of an earlier development. In the same way, pre-Islamic Arabia
(5-7th centuries) enjoyed great cultural productivity, although only fragmen-
tary documentation remains. The point is that through the Arabic-Islamic
legacy, Greek thought, substantially enriched, was brought back to the West.
It gave the classical legacy a new vitality. And when originals were lost in
the Greek, Arabic texts served as the earliest extant sources. Arabic books in
turn were translated into Latin, Hebrew, Spanish and other languages for
practical utilization. Arabic learning was not simply important to 12th and 13th
century Christendom but further into the European Renaissance. Many Western
men of learning who shared this legacy at the time testified to their indebtedness,
especially through the incubation of the experimental spirit that developed in
medieval Islam.®

Transmission of knowledge, Sarton reasoned, never stops. It occurs in
every land from generation to generation, and from one country or nation to
another. Western scientific and technical institutions and innovations resulted
rather from the assimilation of the East and its cultures by the West. The
treasures of Greco-Arabic science and philosophy during the transition period
(1100-1250) were feverishly poured out from Eastern vessels into Latin Western
ones. There were absorption and fusion of cultures. The interpenetration con-
stituted the solid core of the significant late medieval European Renaissance.
Indeed, Westerners at the time translated the Arabic books and not the
Greek originals to renew their contacts with ancient learning. Arabic-Islamic
scientists, philosophers, artisans and naturalists influenced their western coun-
terparts in their search and investigation to discern the truth in the revelations
of God and His handiwork in nature. By and large this was a transmission of
old ideas, not new intellectual values.

35. Sarton, Life of Science, op. cit.,pp. 132-42; “Arabic Science and Learning in the Fifteenth Centu-
1y; Their Decadence and Fall”, in Homenaje a Millas Vallicrosa, vol. 2, (Barcelona, Consejo Superior

de Investigaciones Cientificas, 1956), pp. 303-24; and “The Unity and Diversity of the Mediterranean
World”, Osiris, 2 (1936), 406-63.
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The process of learning Arabic began in 1920 at Pemaquid, Maine, when
Sarton met with Prof. Duncan B. Macdonald (d. 1940) of Hartford Theological
Seminary — a renowned Arabist of great standing in comparative religious
thought. The meeting developed into a lasting friendship. Since that time,
Macdonald had been his reliable mentor in all matters pertaining to Arabic-
Islamic civilization.?* Both shared humanistic values which had had avividim-
pact upon Sarton’s life and which were reflected in his own writings. Then, as the
amount of data for the Introduction related to medieval Islam increased enor-
mously, Sarton, to be sure of the accuracy of his investigations, found it almost
inevitable that he should study the Arabic language, which had played an admi-
rable part as the main vehicle of human intellectual progress and culture. He was
helped also by James R. Jewett under the continued guidance of Macdonald,
for whom Sarton had the greatest admiration. He also benefited from the wise
counsel of Dr. Max Meyerhof of Cairo, Egypt, Don Miguel Asin y Palacios of
Madrid and the Rev. Shibly D. Malouf of Arlington, Mass.

During the winter semester of the academic year of 1931-32, Sarton went
to the Middle East where he stayed at the American University of Beirut. There
he focussed his attention more on studying the Arabic language and culture, mak-
ing a first hand acquaintance with Easterners in their homeland. After returning
from this six month study period, Sarton became acquainted with Charles Habib
Malik (b. 1906) during the latter’s student years at Harvard. For over three
years, they met for two hours twice a week seeking to achieve Sarton’s desire to
perfect his knowledge of the language of the Holy Qur’an for use in his research.
Sarton took up the challenge, which he had percieved over eleven years earlier
under the direction of Macdonald, very seriously. Hundreds of pages of Arabic
text were read, and Sarton worked hard preparing his reading assignments
at home while maintaining a constant correspondence with leading scholars in
Arab lands. Therefore, it did not take Sarton long before he acquired a good
knowledge of Arabic in addition to the interest he showed in Arab affairs
and in the understanding of the Arab personality and point of view. His death
was a personal loss to many, and “his memory will remain alive to those in the
Near East who knew of his genuine endeavors to bring out what the Arab-Muslim
mind has done in the field of science and for reconciliation”.?* Indeed nowhere
else do we find so much information on the analyses of Arabic-Islamic history

32. Sarton, Introduction, 1:43-45, and 2:x-xii; and “Remarks on the Study and Teaching of Arabic”,
Macdonald Presentation Volume (Pri on University Press, 1933), pp. 331-347,

33. Meyerhof was a German ophthalmologist of the Jewish faith who adopted Egypt as his home
until his death in 1946. He was a prolific author and a contributor to Isis who added substantially to
our knowledge and appreciation of Arabic-Islamic medicine and pharmacology. The other two were
a well-known Arabist and a theologian, respectively.

34. Charles Habib Malik, “Dr. Sarton’s Study of Arabic™, Isis, 48 (1957), 335.
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extensive number of them have remained to this day. These documents are
housed in hundreds of national and private libraries in the East and West.
Mosques and shrines of that period are, moreover, scattered from the Atlantic
to the Bay of Bengal, and from Morocco and the Iberian peninsula to Central
Asia. They all bear witness to the greatness and prosperity of the Muslim
civilization in the Dar al-Islim throughout these centuries. Furthermore,
the numbers of eminent intellectuals and great leaders in science and tech-
nology were so great that one cannot even start to mention them in such
a brief survey. These personalities are by far more important than the
discoveries themselves.?®

For almost a century before Sarton completed his five-volume Introduction
several Orientalists and Arabists had been producing monumental works on
the Islamic-Arabic legacy. To name a few, we mention Wiistenfeld, Choulant,
Ahlwardt, Mueller, Houstma, Fluegel, Suter, Brockelmann, Pertsch, and Meyerhof.
But Sarton’s contribution regarding the place and relevance of this civilization,
its history of science and technology and its universal impact remains unique.
He became a worthy successor to these pioneers and scholars. He was the first
and most dynamic among them to give a prominent place to Arabic-Islamic
science and technology as he did in Isis, the Introduction, and other publications
for over four decades of prolific life. These contributions go beyond mere
transmission of an ancient and classical legacy leading to new significant obser-
vations, conclusions and ideas.?°

Sarton planned translations from Arabic as well as Islamic and
other contributions with philosophical classifications that show the unity of
mankind and the unity of science. He insisted that the contributions of Muslim
nations constituted a phase of human culture which has not yet received sufficient
attention. Thanks to Sarton, an attempt was made to right the injustice. The
outstanding result of the researches published in the Introduction’s first volume
was the establishment and confirmation of the intellectual superiority of the
Arabic-Islamic legacy during its heyday. Sarton elaborated, “my comparative
studies gave the first irrefutable proof of its reality and illustrated this with
abundance of concrete details. Indeed, how could it be proved otherwise. More-
over, the Muslim superiority was not completely appreciated by the Muslims at
the time of its climax, nor the Christian inferiority by the Christians at the time
of its nadir”. The latter began to realize Muslim superiority when it was actually
in its declining years and its spirit was weakened from within and from without.
Exchanges from the latter part of the 12th century to the early part of the
Renaissance were outstandingly remarkable between Christians, Jews, and
Muslims and unsurpassed up to modern times.*

29. Sarton, Introduction, 1:693, 738 and 3:41.

30. A.I. Sabra, “‘An Introduction to the History of Arabic Sciences”, “Adiyat Halab, 2 (1976), 7-9.

31. Sarton, Introduction, 2:1,109; and “Mlle Goichon’s Studies on Avicennian Metaphysics”, Isis, 33
(1941), 326-29.
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given us an entirely false idea of the scientific thought of the Middle Ages”.
Because of their almost exclusive training in and devotion to Western culture,
they overlooked other areas of significant achievement. They missed, pur-
posely or unintentionally, the fact that the greatest talents during the period
were manifested in eastern lands where the torch of light and progress was
brightly shining, and they failed to recognize that light. Sarton thus reiterated,
“those ages were never so dark as our ignorance of them”. The marvellous fact
about the unified and varied Islamic civilization was its rapid and efficient
development. Intellectual ideas travelled with astounding regularity and speed
throughout the Muslim empire.*

Sarton appreciated the problems as well as the delights of delving into
one of the most rewarding yet tragically neglected periods in human history. He
considered, for example, the ninth century as essentially an Islamic-Arabic
century. The activities of scholars and men of learning throughout the Islamic
world were overwhelmingly remarkable in almost every aspect. Authors and
educators in Arabic were the standard-bearers of human civilization. Their
superiority, which marked the climax of medieval thought, continued into the
tenth and eleventh centuries with the Arabic language as the international
vehicle of progress in science and technology besides religion and other fields.
The focal point was the almost unbelievable vigor of the new culture measured
by the universal triumph of Arabic, as the lingua franca, serving also as the
key to this expanding civilization. This language daringly took up the challenge,
expanding and developing as the need for it increased, especially in the fields of
science and technology. Through it a new culture was created in addition to
the transmission of older ones, which Sarton terms ¢“the Arabic Miracle”, a
phenomenon that one can describe but not completely explain. Quantitatively,
the Arabic contribution to knowledge would be too voluminous to enumerate.?’

Al-Biriini, one of the greatest minds of the entire medieval period, consi-
dered Arabic the international language of science and the vehicle of human
systematic knowledge and progress, and although it was not his mother tongue
he wrote all his works (over one hundred) init.>® Aesthetically it appealed to
the senses as May Sarton conveniently described it in verse:

““An Arabic inscription flowed
Like singing; “In the name of God”.

As a result of this great and distinguished medieval civilization, a number
of splendid monuments, in addition to practically hundreds of thousands of
important literary and scientific manuscripts were produced, and an

26. Sarton, Introduction, 1:17 and The Life of Science, op. cit., pp. 147-48.

27. Sarton, Introduction, 1:16-17, 32, 543, 583, 619; and The Life of Science, pp- 150-52.

28. Sami K. Hamarneh, Al-Birini’s Book on Pharmacy and Materia Medica, Introduction,
tary and Evaluation, (Karachi, Hamdard National Foundatioun in Pakistan, 1973), pp. 26-31.

Commen-
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pronouncements had been largely misunderstood. His daughter captured these
facts in the following two verses; for he

Lived in a world of innocence,
Where loneliness could be intense.

The turning point, in my judgment, was when he purposefully looked
tenderly eastward, and with a heart full of compassion and real dedication to
human dignity and well-being decided to put in perspective the part ancient
and medieval cultures played in promoting useful knowledge. For example,
everywhere he insisted on the relevance of the Arabic-Islamic civilization to
human progress. Yet he did so with a spirit of consecrated objectivity and
lack of bias. Indeed Sarton felt that the entire development of medieval science
could not be understood without the Islamic contribution.?

In youth, Sarton’s reaction towards medieval studies was, on the contrary,
full of misgivings, as is the case with many historians of modern times. Later on,
he found them so rich in ideas that he remarked. I shall never be able to leave
them”. His love of Greek science led him to appreciate and delve into medieval
studies.** But in view of his academic training in the modern period (18th and
19th centuries), Sarton was living a multiple life: a historian of Greek thought,
a medievalist, as well as a student of modern scientific development.

For his part, it was a great sacrifice to devote as much time as he did to
the Middle Ages, nevertheless, in the Introduction and elsewhere he brought this
discipline to completeness and harmony. His was the first of its kind on medieval
scientific activities to be so systematic and comprehensive. Only Syria, among
the Arab countries of the Middle East and Africa paid him due homage in
conferring on him on April 24, 1955, an honorary membership in the prestigious
Arab Academy of Damascus.?

Sarton prudently and courageously proclaimed that, “medievalists have

23. Ibid., 145-50.

24, Sarton, Introduction, 1:14-15. See the introduction to his Appreciation of Ancient and Medieval
Science During the Renaissance (1450-1600), Philadelphia, University of Pennsylvania Press, 1955,
reviewed by Francis R. Johnson, Isis, 48 (1957), 373-75.

25, (bl o 3V sl Ul T plie o F B J1 6 i g lete ol Skl i) 8
ol el [EP F0B dl A VA pope 1001 B g vy g el Wl edl i

by b or B oo Sl gl 1000 B Ol et e o2l S G2y
Among Sarton’s first graduates (1942) in the history of science, incidentally, was a Muslim (Aydin M.
Sayili for many years a leading historian of science in Turkey, University of Ankara, and who during
his student years published the interesting controversial article ““Was Ibn Sina an Iranian or a Turk”,

Isis, 31,1939, 8-24). It seems important here to note also that Sarton was granted an honorary member-
ship in the Turkish Society of the History of Medicine (Istanbul 1954).
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posthumously. The remaining volumes never saw the light.*

Sarton and the Arabic Language

One of the most useful tools upon which Sarton was always able to lean,
was the fact that he was a distinguished linguist. He was brought up to be tri-
lingual, speaking French, Flemish, and German interchangeably. In addition,
he knew Dutch, Greek, Hebrew, Latin, Italian, Spanish, Portuguese, Swedish
and a little Chinese and Turkish. Most of his publications were in English. He
stated: “My exploration of the Middle Ages obliged me to study Arabic and

much else”.

Sarton realized that he could never give a true picture of the Middle
Ages, “where he lived through his investigations, for years” without mastering
the language of the Qur’an for the sake of understanding Islamic civilization.”
This objective and most convincing justification, strangely enough, was bitterly
frowned upon and rejected by many of his Western colleagues. They considered
it not only a diversion from the main stream of universal civilization and pro-
gressive science but also a waste of precious time which could have been spent
more usefully on something far better. They never forgave him ¢this unortho-
doxy” in modern thinking especially when he praised the great achievements
of the Islamic period. For this “offense”, Sarton paid highly. He lost the sincere
friendship of many, while others, secretly, stood vehemently against him and
attempted in vain to frustrate his plans and endeavors.

Professor Conant put it this way: “when Sarton put aside his study of
Leonardo da Vinci and undertook to master Arabic and focussed his attention
on the medieval period, on an aspect of the history of science which had but
little relevance to us in the mid-twentieth century, (he) lost their (his friends)
support and encouragement... Unfortunately, he, as a result, did not win support
from his colleagues at Harvard”.?’ He was unable to do more because he was
not sufficiently supported in this country. In addition he was unappreciated by
British humanists and the younger generation of historians of science and tech-
nology. For all practical purposes, he was left alone.?? Sarton indeed felt at
the end of his career as if he were a missionary or a leader whose mission and

19. Sarton viewed the progress of science in relation to general ancient cultural development, outside
the political and economic aspects, and in which modern thought is rooted. (See Sarton’s Ancient
Science and Modern Civilization, New York, Harper Torchbooks, 1959). The new development was the
aftermath of an earlier plan to write in thirty volumes the history of science from the Greek
period up to 1900 (Introduction, 1:3, 34). Henry Sigerist had a similar ambition regarding the history
of medicine alone, but from Ancient Egypt and Mesopotamia, in ten volumes. Only two were published.

20. Cohen, “George Sarton”, Isis, 48 (1957), 295-96; and Singer, Ibid., p. 308.

21. James B. Conant, “George Sarton and Harvard University”, Ibid., pp. 301-305.

22. Sarton, The Life of Science, Conway Zirkle ed. (Bloomington, Indiana University Press, 1960),
p. 169.
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in January of 1921.%

Sarton tells how his friend Aldo Mieli offered him a home at Chianciano,
near Siena in Italy, and how he was tempted to accept this generous offer in
early 1915 when at the last minute he decided otherwise. It is hard to guess what
might have happened had Sarton chosen Italy as his refuge instead of the U. S.
But we can be fairly certain that with the coming of the Fascists to power there,
his creative work would have been tragically interrupted again. In the U.S.,
despite many disappointments, within few years his position was secure at
Harvard and with the Carnegie Institution.®

Volume one of the Introduction (1927) took nine years of preparation
and covered a two millennia period, “a kind of wager, the very idea of it ’, Sarton
wrote, “causes me to shudder”.’” By September 1930, Sarton had completed the
final draft for the second volume (in two parts).Publication was completed by July
1931, after thirteen years of preparations while volume three (also in two parts)
took twenty-seven for completion. In them he used both analytical and synthetic
investigation. His intention was to enable scholars to know as exactly as possible
the state of knowledge at the time for each topic. The work contained the first
tolerably complete account of medieval science and technology, integrating
eastern and western cumulative knowledge into a single synthesis.

By the end of 1947, 103 numbers of Isis (in 35 volumes) had already
appeared plus 67 critical bibliographies and seven volumes of Osiris. With irony
Sarton explained, “If I were to attempt volume four this would take ten to
fifteen years (or more). This would be tempting Providence”. Indeed he died in
less than nine years from the time of his writing that statement. He therefore
preferred to devote “the rest of his life to shorter (and smaller) undertakings”.
He thought of smaller books carrying his investigations of the late medieval
period into the Renaissance and the early modern periods. But even here, and
at his advanced age he reiterated, “I was determined to examine everything
with my own eyes”, to secure accuracy and veracity.'®

The crown of Sarton’s old age was his History of Science, in a series of
which only one volume, on Ancient Science through the Golden Age of Greece
appeared during his lifetime (1952, second printing in 1959 at Harvard and Oxford
Universities presses). The second volume, 300 B.C. to A.D. 529 appeared

15. May Sarton, Phoenix, pp. 79-82. On returning to Belgium in 1919, the trunk containing the notes
was dug up by a distant relative. These notes provided for the start and smooth progress of Sarton’s
work on the Introduction’s first volume.

16. G. Sarton, Introduction, 1: 44.

17. Ibid., 3:3-4.

18. Ibid., 3:4-5. On another occasion Sarton explained how he had to give up on the Introduction.
He reasoned thatVolume Four would require not fifteen additional years, but probably as many as
twenty five, ““and I have not that much credit in the bank of life” he apologetically explained.
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Another dream of Sarton’s was fulfilled in January 1924 when the “History
of Science Society” in the U.S. was incorporated. Two years later, Isis became
its official organ. Although from its incorporation the Society supported Isis,
the fact remains that for the best part of forty years, Sarton continued to pay a
good portion of its operational and publication costs out of his own pocket.
In 1952, after his retirement from Harvard, he relinquished this responsibility,
and the editorship of Isis passed to other hands. But it never again reflected the
same spirit it had once enjoyed under Sarton’s fatherly devotion.

It should be explained here that the completion of the exhaustive five-
volume Introduction'* constituted only the first part of Sarton’s larger and
more ambitious project of a history of science to the end of the nineteenth
century. But the data and preparations needed for continuation were so tremen-
dous that he had to stop at the fifteenth century — they could not have been
completed in one person’s lifetime at the same level of scholarship and perfection.
The project as envisaged would have been impossible as the sole effort of one
person. Admittedly, it would have required a team or even generations of scho-
lars with varied talents and academic qualifications. Sarton himself wrote:
“It is already clear that I shall not be able to carry my investigation down to the
twentieth century”. It is hard to explain the scope of his scholarly research.
Consideration of their apparatus as of January 1931, for example, will be illumi-
nating. He had consulted some 3100 books; 4000 booklets, monographs and
reprints, and about 41,000 bibliography cards. By 1947 “the arsenal” had grown
into 3460 books, 13,500 pamphlets, and 80,000 cards and other documents.’* Add
to these the availability of the Harvard libraries. As it was, Sarton accomplished
an enormous intellectual feat with disciplined erudition — a task to which he
devoted the best years of his life. His hard “labor of love”, vigorously promoted
and increased interest in areas that had been disasterously neglected. And for
the periods he covered, this was the first survey of human civilization to be
published as completely and accurately as humanly possible.*

Sarton began to collect data for his Introduction as early as his days in
Wondelgem (near Ghent) in 1912. But, as in the case of Isis a year later, his work
was interrupted by the war. Fortunately the notes that he had hid in a metal
trunk in the garden before abandoning his native land were recovered intact
almost five years later. Thus he was able to resume his work on the Introduction

12. G. Sarton, “The History of Science in the Carnegie Institution”, Osiris, 9 (1950), 624-38; and
““Reminiscences of a Pioneer”, Ibid, 11 (1954), 108-118.

13. Sarton, Introduction, 3:29.

14. Ibid., 1:33; and “Islamic Science”, Near Eastern Culture and Society”, edited by T. Cuyler Young,
1951, pp. 83-98. But he kept pushing for perfecting the field he pioneered (See his “The Teaching and
Study of the History of Science at the University of California”, Isis, 20 (1933), 6-14.
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To begin with, we are told that in the spring of 1912 Sarton wrote letters
to scholars and friends all over the world announcing the birth of Isis. In addition,
he published a fifty page pamphlet to introduce formally its objectives and scope.
On arriving as a refugee in the United States, Sarton turned down a position
as a librarian at Rice Institute, though he needed a job very badly, because
that Institute’s administration was unable to accept the responsibility of
supporting Isis, to which he had determined to devote his life’s intellectual
energy.’

Surely for Ists, as well as for its editor-in-chief, it was not all smooth
sailing, but like the ancient Egyptian goddess after whom the Revue was named,
it had its own afflictions and trials. It, nevertheless, continued to deliver its
message loud and clear despite frustrations. However its publication was halted
twice: first, during World War I, when it stopped from July 1914 to August 1919,
and also during World War II, in 1940 when no. 2 of vol. 32, scheduled for
July 1940 was published January 1947.

During the First World Warin 1914, Sarton was obliged to abandon tem-
porarily his scholarly activities at Wondelgem, Belgium. Hiding his notes in the
garden of their residence there, he had to flee with his family via the Netherlands
to England, finally arriving as a refugee at New York City in April of 1915. He
hoped to establish himself in America and find sponsors for his ambitious
dream of writing a history of science.

In his newly adopted country, Sarton taught at the universities of Illinois,
George Washington, and Columbia for short intervals as temporary measures,
then at Harvard more or less from 1919 until his retirement in 1951 (he was
appointed a full professor at Harvard in 1940, and continued his residence at
Cambridge, Mass. until his death on March 22, 1956).*

To bim the most appreciated appointment was that of Research Asso-
ciate (1919-1949) by the President of the Carnegie Institution of Washington
which culminated in the publication of the five-volume Introduction. Meanwhile
Sarton spent good portions of 1919, 1921-1922 and 1931-1932 abroad (primarily
in European countries and in the Middle East. At the latter he improved

his Arabic)."

9. May Sarton, Phoenix, pp. 65-69.

10. President of Harvard University, L. J. Henderson, made arrangements by which Sarton would
teach a course at the University in exchange for a research office at Widener Library. His home was
thus rooted in the Cambridge, Mass, area by the Charles river until death. Ibid., p. 96.

11. G. Sarton, Introduction, 2: The Preface; and Isis, 20 (1933), p. 448. During his stay in Beirut,
Sarton delivered two lectures in English on the history of science in Syria and Palestine. He prepared
Arabic summaries published in al-Kulliyah, 18 (1932), 270-74 and 366-73, (they appeared also
in a 14-page pamphlet, Bejrut, 1932). A third lecture, delivered March 16, 1932 at the Islamic Society
Lo Y1 4 4o lall Lass was translated into Arabic by Mashnuq dy-2s <ilie  (he gave a similar
lecture in Jerusalem as well). These were probably the first of their kind presented in modern Near
Eastern countries.
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this union, one surviving child, May, was born in 1912. A boy, Hugh Alfred, was
born in 1917, but died in infancy. In the same year the international periodical
for the history of science, Isis, was founded (the first issue of vol. 1 appeared in

March 1913).

Of his wife, a faithful companion and a great inspiration to him in all his
endeavors, Sarton jokingly referred to as “the mother of those strange (innocent)
twins, May and Isis”. Mrs. Sarton through thick and thin provided encourage-
ment, inspiration and friendship to her husband until her death in 1950. It was
then evident that a part of his own life had been extinguished, ““for the house

has lost its heart”.®

Isis and the Introduction

The two ventures that meant so much to Sarton and were a great source
of satisfaction to him in their realization and execution were the publication and
enthusiastic reception of Isis, and the Introduction. To them he devoted the
best part of his life’s energies, and because of them he is best remembered. From
the beginning, Sarton planned that the two publications would “go forward
hand-in-hand”. It was intended that Isis contain articles dealing with the
general historical aspects of science and culture, the findings of research, news
items, queries and answers, book reviews and systematic critical bibliographies.”
The latter added new spirit, dimension and organization to this entirely new
academic discipline which he worked so hard to establish, and of which he
became the outstanding pioneer. So it was, that before his passing from the
scene, the subject of the history of science had become firmly established as
a permanent feature of the academic landscape, not only in the New World but
in many countries of the Old as well.?

6. Sarton sold his father’s wine cellar to buy (in early 1912) a quiet lovely home at Wondelgem, three
miles outzide Ghent, where May was born. Of the sale of her father’s inheritance she later wrote,*Instead
of turning water into wine, the magic had turned wine into strawberry beds, orchards, oaks and a green
lawn... It was part of that faraway paradise before the war”.The New Yorker, Jan. 23, 1954, Wondelgem
the house in the country”, pp. 32-35. Of her mother she described how through life’s disappointments
and childhood loneliness, the tall, slim Mrs. Mabel Sarton developed rich qualities to face realities
with courage and determination — values that helped to enrich the work of her husband, Phoenix

pp. 25-38.

1. Dorothy Stimson, “Sarton and the history of Science Society”, Isis, 48 (1957), 283-84; Cohen,
“George Sarton™, Ibid., pp. 291-97; and Sarton, ‘“Introduction to the History and Philosophy of
Science”, Ibid., 4 (1921), pp. 23-31.

8. At Sarton’s birth (1884), the history of science was a subject almost unheard of in the universities
of the U. S. and European countries. By his death (1956), it had become one of the most prestigious
disciplines at undergraduate and graduate levels. His encyclopedic range of writings paved the way
for fresh and fertile investigations. See Sarton, “The Teaching of the History of Science”, Scientific
Monthly, 7 (Sept., 1918), 193-211; and Isis, 4 (1921), 225-49.
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George Alfred Léon Sarton was born at Ghent-Flanders, Belgium on
August 31st 1884, in a Flemish, non-conformist Roman Catholic family. His
mother died when he was only a few months old, and the lot for taking care of
his subsistence and education fell to his father—a prominent official engineer
inchief for the state railroad. The relationship between father and son “was
helplessly impersonal”. Enduring harshness from the father and rudeness from
the maid, loneliness haunted his boyhood memories, and he was eventually
sent to a boarding school.

He reacted by turning to practical jokes, dramatic actions and vanity,
while developing a compassion for the weak and oppressed. Of these days he
would reminisce by repeating the phrase “in my father’s house”. (His daughter
later wrote an article and a book under the same title).

At the age of sixteen, Sarton graduated from the equivalent of high school
in Belgium and entered the university. At the age of twenty-one he decided to
take some post-graduate scientific courses ““to get into closer touch with life”.*

The outstanding talents of his genius were soon nationally recognized,
especially when in 1908 he was awarded a gold medal in chemistry from four of
his country’s most famous universities. Although his father died a year later,
young Sarton continued his studies, graduating from the University of Ghent
in 1911, with a doctoral degree in mathematics and celestial mechanics.

It was during that same year that Sarton decided upon his life’s work.
He stated “soon after I had obtained my doctor’s degree, the purpose of my life
was determined... to explain the development of science across the ages and
around the earth, the growth of man’s knowledge of nature and of himself”.
He planned to attain his objectives by two means:

I. The creation of an international journal devoted to the history and
philosophy of science and its cultural influences. This aim found its gratification
in Isis, “Revue consacrée a ’histoire et a 'organisation de la science”.

II. The composition of a manual with bibliographical data to record and
document the main facts of scientific history and facilitate future studies saw
its partial fulfillment in the Introduction which he first visualized to extend from
the Greek miracle to A.D. 1900, to be completed in about ten years, and to be
contained in three volumes.®

Shortly after his graduation, Sarton married the former (Eleanor) Mabel
Gervase Elwes, an English artist, interior decorator, portrait and miniature
painter and designer, and the daughter of an adventurous civil engineer. Of

4. May Sarton, I Knew A Phoenix, Sketches for an Autobiography, (New York, Rinehart & Co., 1959)
pp- 14-15, 40.

5. 1. Bernard Cohen, “George Sarton”, Isis, 48 (1957), 286-300; and Sarton’s Introduction, 3:3.
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could be collected. “One day”, I told myself, “I will write about the debt we owe
this man.” Early in 1977, George Sarton’s Introduction to the History of Science
put out by the Robert E. Krieger Publishers arrived in my office for review in
this Journal. My first reaction was to send it to a more qualified colleague
to do the job. But I was faced with the problem of packing, handling and
shipping via registered mail, a rather big package, and at a time when no
money had been alloted to me for such expenses. Shortly thereafter, the idea
flashed through my mind that I should personally undertake the task, consider-
ing it an opportunity not only to review the works but to fulfill my
long-awaited opportunity to give the credit due this man.

In the present paper I will not therefore write a book review in the
traditional sense of the term, though I will also fulfill that aspect. Rather
I will attempt to evaluate Sarton’s connections and contribution to the

understanding and appreciation of “Arabic Science’.?

The Life of George Sarton

It would not have been necessary to rewrite a biography of George Sarton,
for the American public nor for that matter for most European countries, since
in addition to a partial autobiography, much biographical information by more
qualified scholars than I are available. But in Asia and in Africa, where this
Journal has its widest distribution and appeal, the situation is not the same.’
In Arabic and Islamic countries in particular, Sarton is much loved and respected,
but very little known or understood. Invariably, I found the same difficulty
regarding my past association with the Smithsonian Institution. While there is
no problem in the New World, Europe or Japan, one has to provide a considerable
amount of explanation and identification to those in the Middle East and North
Africa who have hardly read or heard of the Smithsonian, its organization and
function. So it is in the case of Sarton’s biography. Notwithstanding, I will be
very brief, attempting only to underscore the importance and extent of his
interest in the intellectual productivity of medieval Islam and the major events
that reshaped his life-style, motivations and direction in evaluating the Arabic-
Islamic contribution to science and technology.

2. This essay is to honor Sarton’s memory, and to express gratitude for his influence in directing my
path in choosing the history of science as career. See Sarton’s “Arabic Scientific Literature®, in Gold-
ziher Memor., vol. 1, 1948, pp. 55-72; and “Oriente y occidente en la historia de la ciencia”, Al-
Andalus, 2 (1934), 261-97.

3. Over thirty books, introductions and articles have already been written on the life and contribu-
tions of Sarton.Besides works cited in these bibliographic footnotes,see for example May Sarton’s series
of essays in The New Yorker, 29 (1954), Jan. 9, pp. 29-31; Jan. 23, pp. 32-35; April 3, pp. 29-33; August
28, pp. 24-29; and Sept. 11, pp. 110-119; Dorothy Stimson (editor), Sarton on the History of Science
(Cambridge, Mass., Harvard University Press, 1962), introduction; Paul Van Oye, George Sarton, de
Mens en Zijn Werk,(Brussels, pal. der Academia Press, 1965); and Charles and Dorothy Singer,George
Sarton and the History of Science”, Isis, 48 (1957), 306-13.



Sarton (1884—1956)

and the Arabic- Islamic Legacy
Sami HAMARNEH *

This article is prepared as a detailed book review of George Sarton’s
Introduction to the History of Science, which consists of three volumes in five
parts, printed in 1975 through a special arrangement with Robert E. Krieger
Publishing Co. of Huntington, New York, for $175.00 the set.

Volume I (from Homer to Omar Khayyam, xi + 839 pp.), the original
edition of which was printed in 1927, was reprinted in 1945, 1950, 1953 and 1968.
Volume II comes in two parts (from Rabbi Ben Ezra to Roger Bacon, xxxv -+
xvi+1255 pp.), the original edition of which was printed in 1931, was reprinted
in 1950, 1953 and 1€63. Volume III also in two parts (on science and learning
in the fourteenth century, xxxv-4xi+2155 pp.), the original edition of which
was printed in 1947-1948, was reprinted in 1953. Copyright for the original
edition published by Williams & Wilkins, Baltimore, Md., 1927-1948 was
secured by the Carnegie Institution of Washington as publication No. 376.

I became acquainted with this work in the fall of 1956, immediately after
I had chosen history of science (medico-pharmaceutical sciences) as my field of
academic activity. From that time on, this work became an indispensable source
of reference for all my research into the Arabic-Islamic, as well as the classical
and Latin cultures. I have repeatedly cited it in most of my books and articles
since that date. But unfortunately I never met the author in person, for Sarton
had died at Cambridge, Mass., (U.S.A.) March 22, 1956. Learning of his death
late that year, I felt that someone very dear to me had passed away. I felt as
did a neighbor, whose expression May Sarton captured in the following verse:

I did not know your father, but
His light was there. I missed the light.!

Before completing my academic preparations in the summer of 1959,
I read a major part of his writings, especially those related to medieval Islam
and the transmission of Arabic learning to the West. Since the early 1960s, a
file in my research archives was set aside for George Sarton where scattered data

* Research on this paper has been conducted under the auspices of the Smithsonian Institution
(NMHT), Washington, D.C. 20560.

1. May Sarton, “A Celebration™, Isis, 48 (1957), 285, composed on the first Christmas (1956) after
ber father's death.
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free thought with Marxism, like Ghali Shukri.* However, Miisi was a free
thinker who wanted to apply the concept of evolution to the interests of
Egyptian society as opposed to Eastern traditions and religions.

Thus, in this historical exposition of scientific naturalism we notice that
the Syrian Protestant College was one of the main sources which provided the
Arab reader with the scientific doctrines of the nineteenth century; and that
its lecturers and graduates were the pioneers who introduced Western science
into the Arab world. Perhaps the Syrian writers who settled in Egypt
exerted some influence on Egyptian thinkers through their periodicals, such as
Al-Mugtataf and Al-Hilgl. Jurji Zaydan, the editor of Al-Hill, assigned a sec-
tion to “Scientific News” in 1894-5, two years after the appearance of the
periodical. However, it is interesting to find that the majority of the writers
tried, in one way or another, to compromise between the Western sciences, on
the one hand, and religions and traditions on the other; and that they were
coping with the progress of scientific thought in the West, though none of
them can be considered a scientist or -a naturalist in the strictest sense of the
term.

41, Ghali Shukri, Saldmd Misad wa Azmai ad-Damir al-°Arabi (Sidon, al-Maktaba al-“Asriyya, 1965).
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views were based largely on the attitudes of English and American writers
towards religious issues. My preliminary observations of al-*Aqqad allow me to
suggest that this writer was, more or less, a theologian of the modern school.
Both :illl-aéfghini and Muhammad “Abduh have reasonably been characterized
as such.

Al-°Aqqad’s tendency to rational philosophy appeared in his book entitled:
Al-Tafkir Farida Islamiyya (Rationalism is an Islamic Ordinance) in which he
exhibited the attitude of Islam towards modern thought by stressing the signifi-
cance of mind and the consistency of Islam with modern sciences, something
which readily reminds us of Muhammad Abduh’s work, Al-Islim wa’l-Nisraniy-
ya ma‘al-*Ilm w’al-Madaniyya® (The Attitude of Islam and Christianity towards
Science and Civilisation).

Ismacil Mazhar’s interest in the scientific theory of evolution appeared in
his book Al al-Anwa®, a translation of Darwin’s work: The Origin of Species.
As a result of nearly seven years labour, Mazhar was able to publish the first
five chapters of the work in 1918. He added four more chapters to the second
edition of the translation in 1928. The full translation of the Origin appeared
in 1964. Mazhar adopted Darwin’s theory and defended it against Shibli Shumay-
yil’s materialism and Afghani’s obscurantism. Darwinism, to Mazhar, was consis-
tent with sound reason and religion. Therefore, he tried to compromise between
scientific thought and Islam. With regard to education Mazhar was an Islamic
modernist who appreciated Western progress in science and demanded that
the Egyptians assimilate it.

The third writer was Salima Miisa who claimed, in his work Nazariyat
al-Tatawwur wa Asl al-Insan (The Theory of Evolution and the Origin of Man)
which appeared in 1928, that there had been no original Arabic exposition of the
evolution theory, except what had been presented by Shumayyil in the Mugtataf.
Neither the writer nor his work have been treated by the European authors whose
interest is the secular literature of the Arab world, except for the English transla-
tion of his autobiography.? Arab authors who have recently dealt with the writer
and his works are of two kinds: first, those who admire his labours on personal
grounds such as Mahmud al-Sharqawi‘’; secondly, those who try to associate his

37. Al-Agqad’s admiration of the two thinkers is seen in his work entitled: Abgariyyu al-Isldh w’al.
Ta®lim al-Tmdm Muhammad °Abduh (Beirut: Dar al-Kitab al-®Arabi, 1971).

38. This work consists of many articles which originally appeared in the Mandr, an Egyptian review
which presented the views of the Islamic modernists, as a retort to Farah Antiin’s treatment of the Arab
philosopher Averroes which appeared in the latter’s own periodical A4l-Jdmi‘a, which often exhibited
Western ideas. I take the opportunity here to acknowledge my debt to Professor Albert Hourani, who
Tecommended the translation of “Abduh’s book on which I am working now, in addition to some of
Antiin’s articles which initiated the conflict between the two writers.

39. The Education of Saldma Misd, L. O. Schuman, (Leiden, E.J. Brill, 1961) is a translation of Salama
Musa’s autobiography: Tarbivat Saldma Misa (Cairo, 1st. edition, 1947).

40. Mahmiid al-Sharqawi, Saldmd Mdsd, al-Mufakkir wa’l Insin (Beirut, Dar al-‘Ilm lil-Malayin,
1965).
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appreciated by Renan, as seen in the latter’s words :

La liberté de sa pensée, son noble et loyal caractére me fai.
saient croire, pendant que je m’entretenais avec lui, que j’avais
devant moi, a 1’état de ressuscité, quelqu’une de mes anciennes
connaissances, Avicenne, Averroés, ou tel autre de ces grands infidéles
qui ont représenté pendant cinq siécles la tradition de I’esprit hu-
main,*

It was in 1885 that al-Afghani was invited to London by the government
through Wilfrid Scawen Blunt to discuss the political future of Egypt and Sudan.
The negotiations came to nothing. Blunt in his books: The Secret History of the
British Occupation of Egypt (1923) and My Diaries (1932) gave an account of
Afghani’s activities and involvement at the time concerned. The political activism
of both al-Afghani and “Abduh has been recently investigated by Professor Elie
Kedourie, who establishes Renan’s portrayal of Afghani’s heretical tendencies.*

He was described as the only philosopher of the nineteenth century in the
Arab world. According to Zirkili, Afghani was a learned man who knew many
languages. Perhaps there is some exaggeration in this picture of the man, because
Afghani was distinguished by wandering and exile, and his contribution to know-
ledge was small, apart from the fact that most of his writings dealt with the
reform of the Islamic world on political grounds. His treatise: Ar-Radd °Ald
ad-Dahriyin,® in which he refuted naturalism and materialism, was considered
the most significant product of his philosophic cast of mind.
€Abbas Mahmid al-°Aqqad, Isma’il Mazhar, and Salima Misa

In the early decades of the twentieth century three distinguished Egyptian
writers were attracted to scientific naturalism, in particular the theory of evolu-
tion. Al-°Aqqad, the most celebrated among the three, was involved in the study
of the conflict between science and religion concerning the issues of faith, crea-
tion, immortality, and man’s place in nature.®® His philosophical arguments and

33. Ernest Renan, “I’Islamisme et la Science”, Ocuvres Complétes de Ernest Renan (Paris, 1947) vol.
i., p. 961. This lecture appeared in the Journal des Débats on the 30th of March, 1883, a day after its
delivery at the Sorbonne. Afghini’s reply appeared in the same journal on the 18th of May, 1883, and
his attitude towards religions was appreciated by Renan in the latter’s rejoinder the next day.

34. Elie Kedourie, Afghani and Abduh, An Essay on Religious Unbelief and Political Activism in
Modern Islam (London: Frank Cass and Co., 1966).

35. This book was originally written in Persian and translated by Muhammad “Abduh into Arabic.
Its Arabic version was translated into French by A.M. Goichon in 1942. An English translation appeared
in Nikki R. Keddie’s work: An Islamic Response to Imperialism (Berkeley and Los Angeles University
of California Press, 1968). The book has been treated by many authors, but none has discussed the
validity of its historical allegations, which seem to me false and ambiguous.

36. Al-°Aqqad’s religious views appear in his books: “A4qd’id al-Mufakkirin fi al-Qarn al-SIshrin
(Philosophers’ Beliefs in the 20th Century) (Beirut: Dar al-Kitab al-°Arabi, 3rd edition, 1969); and
Al-Insan f7’l Qur’an (Man in the Quran) (Beirut, Dar al-Kitab al-“Arabi, 2nd edition, 1969).



THE APPEARANCE OF SCIENTIFIC NATURALISM IN SYRIA AND EGYPT 295

(The Modes of Egyptian Hearts in the Joys of Contemporary Arts). The former
dealt with his view of social and intellectual life in Paris; the latter examined
the significance of reason and science in Europe. Paraphrasing Tahtawi’s ideas
about science and religion, Professor Hourani says:

Egypt must adopt the modern sciences and the innovations to which
they would lead, and she could do so without danger to her religion.
For the sciences now spreading in Europe had once been Islamic
sciences; Europe had taken them from the Arabs, and in taking them
back Egypt would only be claiming what was her own.s!
It seems Tahtawi’s attempt to find a compromise between the modern sciences
and Islam was the first to appear in Egypt in the middle of the century. Tahtawi
was compelled by the Khedive “Abbas to leave for the Sudan where he remained
from 1850 to 1854. In the days of Khedive Isma’il, al-Tahtawi proved to be an
educational authority through his contributions to official reviews and his
editorship of some classical works. He died in 1873.-

Jamal al-Din al-Afghani

Although Jamail ad-Din al-Afghiani was not an Arab, he will be included
in this study for two reasons: his contributions to Arabic literature which tackled
the controversy over scientific naturalism, and his influence on the Azhar grad-
uates by introducing rational philosophy into Islamic law.

Al-Afghani*® was born in Asadabad, Iran, in 1838. He went to Kabul
where he studied theology, but his interests were philosophy and science, partic-
ularly mathematics, as Khayr ad-Din Zirkili says. His first political attempt
to maintain a high position in Afghanistan ended in failure. Therefore, he went
to Constantinople, passing through Egypt in 1870. After less than two years,
he was deported by the Ottoman authorities because of a lecture in favour of
philosophy. Finding every welcome and a proper environment for his ambitions
in Cairo, he remained there for nearly eight years till he was expelled by Khedive
Tawfiq in 1879 because of his involvement in the political life of the country in
the name of religious reform, and his influence on the public by his contributions
and through his disciples to the local journals which had already been founded
by his encouragement. His relationship with Muhammad °Abduh, the most out-
standing figure among his disciples, reached its apex in this period and culminated
in a combined effort in Paris, where they issued an Arabic periodical called Al-
“Urwa al-Wuthqa (the Indissoluble Link) in 1884.

Afghani’s controversy with Ernest Renan about the attitude of Islam
towards science occurred during his stay in Paris in 1883. His scepticism was

31. Tbid., p. 8L.

32. This biographical sketch is based on Zirkili’s biographical dictionary: Al-A%lgm, op. cit.; The
Encyclopaedia of Islam, op. cit.; Al-Hilal (1896-7) vol. v., pp. 562-571, and others.
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Fatimids who occupied Egypt in 972. It flourished as a mosque and an educational
centre in the days of al-Malik al-Z3hir Baybars in the thirteenth century. It was
given attention neither in the days of Bonaparte’s expedition, nor in the days of
Muhammad ©Ali, for it was difficult to find a compromise between Western
thought and Azhar teaching at that period. In the early decades of the nineteenth
century Muhammad Alisent Rifi¢a al-Tahtawi with a military mission to Paris.
In the 1840s and 1850s, al-Tahtiwi, a graduate of the Azhar, turned out to be
a radical thinker, as we shall see.

The significance of the Azhar as an institution lies in the many nationali-
ties of the students who attended the religious studies. A list of these nationalities
has been given by J. Jomier in the Encyclopaedia of Islam. The curriculum of the
Azhar was devoted to theology, Hadith (Tradition), Figh (Islamic Law), philology
jurisprudence, rhetoric, and grammar. J. Jomier pointed out that the Azhar at
the beginning of the nineteenth century, “could well have been called a religious
university”.2? But reforms appeared in the second half of the century at the
instigation of Muhammad “Abduh who became a lecturer at the Azhar after his
graduation in 1877. Even before “Abduh’s attempts, Dar al-°Ulam (the House
of Sciences) was founded in 1873 to provide the graduates with the knowledge of
modern subjects which had begun to be taught in schools. In 1896, an adminis-
trative committee was appointed with Muhammad “Abduh at the head to insert
reforms. The committee made some reforms in the curriculum and in the methods
of examinations. On the curriculum were subjects such as algebra, arithmetic,
and geography. In 1908, three standards of study, primary, secondary, and higher,
appeared in the Azhar. In the same year, the free University of Cairo on the
western model came into being.

However, the Azhar University provided the country with school teachers

and the “Ulama’ (the Muslim clergy) for religious instruction in mosques and
higher institutions as well as for jurisprudence.

Advocates of Scientific Naturalism in Egypt

Rifaa al-Tahtawi was the first scholar who spoke of the European modern
sciences in Egypt in the 1840s. He was educated in the Azhar and was sent to
Paris where he became acquainted with the writings of Voltaire, Rousseau, and
Montesquieu. When he returned to Cairo, he became the head of a school of
languages and, afterwards, the editor of an official newspaper called Al-Waga’i®
al-Misriyya (Egyptian Events). He translated about twenty books from French
into Arabic.?

Tahtawi’s modern thought was displayed in his books: Takhlis al-Ibriz ila
Talkhis Pariz and Manghij al-Albab al-Misriyya fi Mabahij al-Adab al-°Asriyye

29. Ibid., p. 817.
30. For Tahtawi’s translations, see Albert Hourani, op. cit; p. 71.
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century and later attributed its movement towards a modern outlook to Khedive
Isma’il, without excluding Muhammad ©Ali’s efforts.?® Lord Cromer ascribed
the intellectual awakening of Egypt to the British occupation and appreciated
Muhammad “Ali’s evaluation of the European mind. Commenting on the men-
tality of the educational authority, Ya‘qiib Artin Pasha, in the earlier years of
the British occupation of Egypt, Lord Cromer said that the Pasha held that:

Sciences cannot be learnt save in those languages which possess a
scientific literature and vocabulary. Yet the Pasha, under the influ-
ence of prejudices which his powers of reasoning were too feeble to
stem, declared that a science which could not be taught in Arabic,
should not be taught at all.2®

Perhaps the passage demonstrates Lord Cromer’s own prejudices more than
those of the Pasha, for Lord Cromer’s plan to educate the Egyptians was based
on Thomas Patrick Hughes” concept of the educational system of Islam which
the former quoted as :

The chief aim and object of education in Islam is to obtain a know-

ledge of the religion of Mohammad, and anything beyond this is

considered superfluous and even dangerous.”
Therefore, it was reasonable for Lord Cromer to keep the educational system of
the Azhar untouched, and to begin the reform in elementary schools. However,
he found that Islam was an obstacle to the introduction of Western science, basing
his conclusion on the lamentable position of women and the indifference to their
learning. Such a conclusion is a tenable one. In fact, Lord Cromer’s attempts
in the 1890s to introduce secular subjects in schools bore no fruit till the early
decades of the twentieth century.

Perhaps an idea about the Azhar, as the highest Islamic academy, and
its graduates, who played their part in introducing scientific thought and secular
reform, will show us another portrait of the scientific impact by Muslim thinkers,
such as Rifaca al-Tahtawi, Jamal al-Din al-Afghani, Muhammad “Abdub, and
others, in Egypt.

Al-Azhar
The Azhar® was a mosque built by Jawhar al-Katib as-Siqlibi of the

25. In his book entitled The Awakening of Modern Egypt (1947) , M. Rifa“at Bey wrote that in 1868
«Arithmetic appeared for the first time as a subject to be learnt with the Koran in elementary schools’’
and that Sanieh, Khedive Isma’il’s third wife, opened the first school for girls in Egypt in 1873, See
page 123 and after.

26. Lord Cromer, Modern Egypt (London, Macmillan, 1911), p. 876.

27. Ibid., p. 878; quoted from T. P. Hughes’s Dictionary of Islam (London, W. H. Allen and Co.,
1895), p. 166.

28. My account of the Azhar is based mainly on information given in The Encyclopaedia of Islam
edited by B. Lewis, Ch. Pellat, and J. Schacht (Leiden, E. J. Brill, New Edition, 1960) vol. i., pp. 813-821.
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article entitled “The History of Al-Mugtataf”? in 1896. Ya®qub Sarrif said
that he and Faris Nimr were tutors at the Syrian Protestant College when they
first thought of the inception of a periodical. SarrGf was teaching mathematics
and natural history, while Nimr was teaching astronomy and Latin. He added
that Cornelius Van Dyck, who was previously their teacher, encouraged them
and suggested the name of the periodical. The author pointed to the great help
and encouragement offered by the lecturers and the college.

The aims of the review were discussed in a preliminary advertisement and
in the introduction to the first issue, which were quoted by the author. He pointed
out that the main aim was to serve the country by providing it with knowledge
of scientific and industrial progress in the developed countries. He stressed
that the periodical had nothing to do with religious and political affairs, except
when they were associated with science. But the periodical came into conflict
with the Jesuits in its early years of publication.

Shibli Shumayyil was born in Kafar Shima, a village in Lebanon, in 1853.
He was a physician and a graduate of the Syrian College. He spent a year in
France and settled in Cairo, where he practised his profession. He was the editor
of a journal called Al-Shife’ (Remedy) from 1886 to 1891. His several articles
on Western thought, particularly the theory of evolution, appeared in many
periodicals in both Syria and Egypt. They were published in a book entitled
Falsafatu al-Nush@’ w’al-’Irtigi> (The Philosophy of Evolution and Progress)
which was edited by him and financed by the Syrians who suggested the idea
and supported it, as he himself mentioned in the Majmicat Dr. Shibli Shu-
mayyil®* (Collected Writings of Dr. Shibli Shumayyil). He translated, with
adaptation, Ludwig Biichner’s elucidation of Darwinism. He edited, with com-
mentaries and explanations, two medical works: the Arabic version of the
tracts of Epicurus and Avicenna’s verse.* His philosophical tendencies, which
appeared in his arguments on scientific naturalism, were entirely materialistic.
In fact, he was the only writer who publicly dared to explain the materialistic
point of view in the Arab world at a time when none had the courage even to
allude to it. Although he was not a poet, he used to write verses in support of
his views because poetry was looked upon as superior to prose as well as being
an impressive literary form. For him, science was a religion.

Western Scientific Thought in Egypt

The majority of the historians who wrote about Egypt in the nineteenth

22. Ya®qib Sarrif, “The History of Al-Mugtataf”, Al-Mugtataf (1896), vol. xx., pp. 321-328.

23. Shibli Shumayyil, op. cit., vol. ii., p. E.

24. The titles of these works have not been properly given by Zirkili, and they are not available;
see Zirkili, Al-Alam, op. cit., vol. iii., p. 227.
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Sarriif were forced to resign by the Board of Trustees because they were
involved in Lewis’s affair.l® In the 1890, both writers were granted the degree of
doctor of philosophy by the American college of Beirut. He joined Sarriif in the
translation of Siyar al-Abtal w’al-Uzama’ (Biographies of Heroes and Great Men),
and of Mashahir al-°Ulama’ (Famous Scientists). He was, like Sarriif, an advocate
of natural theology. He rejected the materialist philosophy, as revealed in his
articles.” He was the co-editor of the Mugtataf from 1876, the date of its ap-
pearance, till 1889 when he became the sole editor of the Mugattam newspaper.

The Mugtataf was a monthly review with twenty—four pages when it
first appeared, but much increased later. It was concerned with Western ideas
and beliefs, particularly those related to science and its philosophy. Contributors
to this periodical were famous inteliectuals, poets, and men of science. It was the
first periodical to introduce scientific naturalism to the Arab world and
freely discuss it. Speaking of its role, Shibli Shumayyil pointed out that:

Al-Mugtataf was the first Arabic periodical which mentioned Pasteur’s
doctrine of germs in Arabic in about 1879. It was the oldest scientific
magazine in Arabic and, mereover, the only scientific one in the
East up to this date (1882).

A list of selected titles may show us the interests of this periodical: the
Philosophy of Evolution, Theories of Evolution, the Origin of the Idea of God,
Life and Mind, Materialists and Spiritualists, Life and Nature, the Corruption
of the Materialistic Philosophy, and so on.

Ya®qub Sarrif and Faris Nimr were the editors of the periodical from 1876
to 1889. Afterwards, Sarrif became its only editor until his death in 1927. Fu’ad
Sarriif, the late Sarriif’s nephew, became the editor from 1927 to 1944 and it
continued to appear until 1952. The periodical was provided with an index of
three volumes with the financial help of the American University of Beirut and
other sources in the 1960’s. This index distinguishes the periodical from other
Arabic publications of the period.

Information about the Mugtataf was related by the editor himself in an

19. The “Lewis affair” was a controversy over Darwinism between the lecturers of the Syrian Protest-
ant College. It was in 1882 that Edwin Lewis, a professor of chemistry and geology at the college»
delivered an address which turned out to be in favour of Darwinism. The incident led to a conflict in
words as well actions. The conflict of words resulted in u student riot and the resignation of the Van
Dycks, Cornelius and William, John Wortabet, and Edwin Lewis. For the conflict see 4I-Mugtataf>
“Darwinism” (1882) vol. vii., pp. 2-6; pp. 65-73; pp. 121-127; Edwin Lewis, *“Knowledge, Science, and
Wisdom”, vol. vii., pp. 158-167; James Dennis’s communication, pp. 233-237; Lewis’s rejoinder, pp. 287-
290; and a letter by Yasuf Ha’ik, pp. 290-292. See also Al-Hilal (1924-5) vol. xxxiii., Nos. 1-6.

20. For instance, see Nimr’s article: “The Corruption of the Materialistic Philosophy”, .4l-Mugtataf
(1883) vol. vii., pp. 606-612.

21. Shibli Shumayyil, Falsafat an-Nushi® w’al *Irtiga’ (Cairo, Al-Mugtataf Press, 1910), p. 23: the
translations are mine.
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lecturer in Zoology at the Protestant College of Beyrout. The letter
showed that the street dogs of Beyrout had been rapidly mongrelised
by introduced European dogs, and the facts have an interesting
bearing on my father’s theory of sexual selection.!

In his article, Sarrif remarked that a letter dated 3rd April was received by W.
Van Dyck assuring him of the significance of his paper and showing Darwin’s
anxiety to have it published. It is interesting to note that, at this period,
there were scholars within Syria who were playing an important role in some of
the latest investigations in scientific naturalism. Perhaps it is more interesting
to find that when W. Van Dyck was corresponding with Darwin in his last days,
Yacqiib Sarriif was reporting the communication in his periodical. This is, I
believe, the first time that this correspondence has been discussed.

Yacqib Sarrif was born in Al-Hadath near Beirut in 1852. He was a
Christian Arab who graduated from the Syrian Protestant College in 1870. He
taught in schools of Sidon, Tripoli, and Beirut in his early career. He was
distinguished in mathematics, philosophy, and literature. In 1876, he and Faris
Nimr founded the periodical Al-Mugtataf which became one of the most well-
known Arabic journals of the time. Apart from being a tutor at the Syrian
college, Sarriif’s work as an editor for more than forty years was incredibly
immense. He was also a co-editor of the Mugattam newspaper in Cairo in 1889.

He wrote many books of which the following were famous: Sir al-Najah
(Secret of Success), a translation of Samuel Smile’s book, Self Help; Wasa'it
¢Ilm al-Falak (Means of Astronomy); Al-Hikma al-’Ilghiyya (Divine Wisdom);
and Al-Harb al-Mugaddasah (Holy War). Sarriif’s many articles on natural
history revealed his interest in this subject and in philosophy as well. He was a
tutor of natural history and mathematics at the Syrian Protestant College.
He was described by many authors, particularly Khalil Thabit,’* as an inves-
tigator and scholar who added to the richness of Arabic a vocabulary of scientific
terms which he himself created or dug up from the old treasures of the language.

Faris Nimr was born at Hasbayya, Lebanon, in 1856. When his father
was killed in the civil war between the Christians and the Druze in 1860, he
was taken to Jerusalem and Beirut where he attended English schools. He
graduated from the Syrian College in 1874. Afterwards, he was appointed as an
assistant to Cornelius Van Dyck in the observatory and later as a tutor in astro-
nomy. Most English translations which belonged to the Mugtataf were made by
both Nimr and Sarrif. Nimr also translated a book in meteorology entitled
Al-Zawéhir al-Jawiciyya (Meteorological Phenomena) in 1876. Both Nimr and

17. Francis Darwin, op. cit., p. 252.
18. For Thabit’s words see Khayr ad-Din Zirkili’s biographical dictionary: A4I-4%lgm (Cairo: 1954-
1959), vol. ix., p. 226.
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George Antonius’s attitude to Van Dyck is a very sympathetic one. For
him,Van Dyck “of all the foreigners who came to work in Syria in the nineteenth
century, he entered more intimately into the life of the people than any other.
So far as the power of example went, his was probably the most valuable and
effective single influence ever exerted by a foreigner in the cultural development
of the country”.’> Perhaps Van Dyck’s integration is most apparent in his
attitude towards two incidents: first, in favour of the Arabic language in the
discussion over changing the medium of teaching from Arabic to English at
the Syrian Protestant College in the academic year 1879; secondly, in favour
of the Arab students who were dismissed because they took side with their
teacher Edwin Lewis in his conflict with the Board of the College on Darwinism.
Perhaps Van Dyck preferred Arabic to English because of his remarkable mas-
tery of the language compared to that of his colleagues who stressed English as
the language of instruction. Referring to Van Dyck’s acquisition of Arabic,
Professor Tibawi points out: ““After nearly thirty years in Syria, he had acquired
a remarkable facility in spoken and written Arabic”.!* At this time Van Dyck
put out the book entitled: *Usal al-Kimya’ (Principles of Chemistry) mentioned
above. Five years later, he published two textbooks: the first was on astronomy
entitled "Usal “Ilm al-Hay’a (Principles of Astronomy), and the second on
diagnosis called Al-Tashkhis al-Tabit (Physical Diagnosis).

According to Albert Hourani’s point of view, Van Dyck “provided the
Syrian College with many textbooks explaining the modern sciences in clear
and correct Arabic”.!* Professor Hourani has given attention to Van Dyck’s
Arabic language, not to his scientific books and their interests. Van Dyck died
in Beirut in 1895 after spending nearly half a century in Syria. His son, William
Van Dyck, was also a lecturer in zoology at the Syrian college. His paper on the
street dogs of Beirut was prefaced by Charles Darwin himself and was read at
the London Zoological Society on 18th April, 1882, a day before Darwin’s death.®

In his article on “Charles Darwin’?¢ which appeared in the Mugtataf
in 1882, Ya®qiib Sarrif pointed out that perhaps Darwin’s reading of William
Van Dyck’s paper on the mongrelisation of dogs in Beirut was his last scientific
investigation. The Life and Letters of Charles Darwin, which was published by
Francis Darwin five years later, confirmed Sarriif’s expectations. Francis Darwin
remarked that:

In April (1882), he (Darwin) received a letter from Dr. W. Van Dyck,

12. George Antonius, op., cit., p. 48.

13. A.L. Tibawi, American Interests in Syria, op. cit., p. 185.

14. Albert Hourani, Arabic Thought in the Liberal Age 1798-1939 (Oxford, O.U.P., 1970), p. 223.

15. Francis Darwin, The Life and Letters of Charles Darwin (London: John Murray, 1887), vol. iii,
PD. 252-253.

16. Ya®qab Sarrif, «Charles Darwin”, Al-Mugtataf, (1882), vol. vii. pp- 2-6.
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world with scientific doctrine through its teaching staff and graduates.
Moreover, the majority of the contributors to scientific literature were Christians
whose mastery of foreign languages enabled them to read the American and
European scientific theories of the nineteenth century in their original languages.

The Jesuit College

The Jesuit school at Ghazir, near Beirut, which was established by the
Catholic mission in 1844, was the most important among the many institutions
which were scattered all over Syria. It was a secondary school which attained a
high standard in teaching modern languages such as French, English, and Italian,
besides some secular subjects. This school was transferred to Beirut and became
the Jesuit College in 1875. The college had a missionary character and taught
all subjects in French. Afterwards, the Department of Arabic was founded with
a first class staff containing brilliant orientalists and native men of letters, only
to challenge the Protestant college. Its printing press represented the Catholic
antagonism towards the Protestants as appeared in the publication of religious
polemics in the Bashir, a sectarian periodical.

In 1883, the departments of medicine and pharmacy were opened, and
annual financial aid was credited to them by the French Ministry of
Education. In 1913, the departments of law and engineering were founded
with the help of the French University of Lyon. Other departments, like dentistry,
appeared later. The valuable production of its printing press began in the
early twentieth century when it was engaged in the publication of literary and
scientific works.!°

Thus the two university colleges, their presses, their various trends, the
controversies conducted by their professors and graduates in terms of revealed
religion and scientific doctrines remind us of the conflict between science and
theology within the Universities of Oxford and Cambridge.

Advocates of Scientific Naturalism in Syria

Biographical sketches of the contributors, Westerners as well as Arabs,
who were involved in the impact of scientific naturalism in Syria may show us
how far these writers were associated with the movement.

Cornelius Van Dyck was born in Kinderhook, New York State, in 1818.
He studied medicine in Philadelphia and came to Beirut in 1840. After acquiring
a working knowledge of Arabic in Beirut, he was sent to Sidon in order to establish
a missionary station “with jurisdiction over Hasbayya and vicinity”."*

10. Philip K. Hitti points out that, ““Alongside the faculties of philosophy and theology, there grew
at the beginning of the twentieth century a faculty of Oriental studies which amassed one of the richest
collections of literary material and engaged in research and publication on u scale and according to a
scholarly level unknown in the Orient”. Philip K. Hitti, op. cit., p. 453.

11. A.L. Tibawi, American Interests in Syria 1800-1901, op. cit., p. 130.
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and open the door for giving to the Arab race the treasures of liter-
ature, science, art, and religion, which are stored in the European
languages, and help repay the East for its contributions to the revival
of letters in Europe in centuries past.®
Thus, introduction of Western science, as one of the main aims of the college,
manifested itself in the impact of scientific naturalism which began at this
college and spread all over the Arab countries.

On the curriculum of the college were secular subjects such as mathe-
matics, natural history, physics, physiology, anatomy, chemistry, and astronomy,
as well as modern languages, English and French, and Arabic language and
literature. Books on secular subjects appeared in the first few years follow-
ing the opening of the college. For instance, in 1869 Cornelius Van Dyck
published ’Ugsil al-Kimya® (Principles of Chemistry), George Post published
two books, the first on natural history, entitled: Kitab Nizam al- Halagat f;
Silsilat Dhawat al-Figarat (Hierarchical System in the Chain of the Vertebrates)
in 1869, and the second was in botany, entitled: 3Mabadi’ “Ilm an-Nabat (Prin-
ciples of Botany) in 1871. A book on natural history anonymously appeared in
1873. It was entitled: Al-°Aras al-Badia fi Ilm al-Tabi°a(The Dream Bride in
Natural Science). It has been suggested by Professor Tibawi that this book
was written by As®ad Shadtidi, the native tutor of mathematics at the time, for
the second work available on naturalism was, Tibawi argues, written by Ellen
Jackson and published in 1881.° Perhaps it needs more investigation to judge
whether the book was really written by Shad@di or by Edwin Lewis, who was
later involved in a debate on Darwinism. Shadiidi was teaching mathcmatics,
and there is no evidence for his interest in natural history. Ya°qub Sarrif was
a tutor of natural history at the college, and his contribution to the spread of
natural sciences was invaluable. In 1874, Daniel Bliss produced a book on
rational philosophy entitled: Al-Duris al-Awwaliyya fi'l-Falsafa al-Agliyya
(Primary Lessons in Rational Philosophy).

In his article on the history of the college, mentioned above, Sarrif
pointed to the scientific contributions of these lecturers, particularly their scien.
tific collections. He asserted that Edwin Lewis’s collection of fossils and shells
was so famous that it was recommended by German scholars to the men leading
research in geology at the time (1870s). George Post’s collection of Syrian plants,
he added, was very notable. Moreover, there was a good collection of materials
for the study of natural history.

A close examination of the writings on scientific naturalism shows that
the college was one of the most important sources for providing the Arab

8. Quoted in A. L. Tibawi, American Interests in Syria 1800-1901 (Oxford: Clarendon Press, 1966),
p. 168.

9. Tbid., p. 185.
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It seems that the contributions of the Syrian Scientific Society were directed
toward political reform more than literary or scientific advancement, because
none of the historians, Antonius, Hitti, Tibawi, or Albert Hourani, have indica-
ted whether there were scientific contributions or not. All that they stressed in
their writings about these societies is the initiation of national thought.

For the purpose of tracing the development of scientific literature in Syria,
it is worth knowing about its original sources: the Syrian Protestant College
which was run by Americans, and the Jesuit college which pertained to the
French mission.

The Syrian Protestant Cellege

The history of the College appeared in the Mugtaiaf® in 1878. Doubtless,
the author was Ya°qiib Sarrif, the co-editor of the periodical. Sarrif stated that
the notion of founding a college for higher studies similar to those in Europe was
Daniel Bliss’s. It was at the aunual meeting of the American mission which was
held in Beirut in 1862 that a decision was taken to locate that college. Bliss was
sent to America to make arrangements, and to seek financial contributions for
the establishment of this institution. He also went to England to explain his
religious project and look for help. However, the project became a reality within
four years and the Syrian Protestant College was opened on the third of Decem-
ber, 1866, to receive only sixteen students as both Antonius and Tibawi asserted,
while Sarrif stated that there were nearly twenty, of whom only four completed
the four year course. None of the authors refer to the names or the achievements
of the earliest graduates.

The college taught medicine in 1867. It was staffed mostly by missiona-
ries such as Dr. Cornelius Van Dyck, Dr. John Wortabet, Dr. George Post,
Edwin Lewis, and others. Biographical notes for some of these men who parti-
cipated in the exposition of scientific naturalism will be given later. Although
the college was apparently liberal, its principal aims were the spread of
Protestant teachings and the training of future preachers.” Other objectives
can be seen in a letter dated 1863 and quoted by Professor Tibawi, in which
Henry Jessup, later a lecturer at the college, wrote that the college:

will train up authors and teachers in their rich and eloquent language,

6. For information on the Syrian Protestant College see Al-Mugtataf (1878) vol. iii., pp. 113-115; (1885)
vol. ix., pp. 633 - 636; and (1904) vol. xxix, pp. 866-869.

7. The aims of the college can be seen in the Reminiscences of Daniel Bliss, its President from 1866
to 1902, who remarked that: “This College is for all conditions and classes of men without regard to
colour, nationality, race or religion. A man white, black or yellow; Christian, Jew, Muhammedan or
heathen, may enter and enjoy all the advantages of this institution for three, four or eight years; and go
out believing in one God, in many Gods, or in no God. But it will be impossible for any one to continue
with us long without knowing what we believe to be the truth and our reason for that belief”. Quoted

in Philip K. Hitti, op. cit., p. 454.
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scientific thought of the West in the second half of the nineteenth century, and
which we have called Scientific Naturalism in this study. Objectively speaking,
this scientific movement can be fairly attributed to the combined efforts of the
foreign missionaries as well as the native contributors, Christian and Muslim.
Perhaps there will be no reason for a controversy over the claim that foreign
missionaries, particularly the Protestants, were the precursors who introduced
scientific literature through the Christian natives to readers of Arabic in the
second half of the nineteenth century. An account of the scientific activities of
the missionaries and their institutions will allow this claim to be assessed.

As a result of the early activities in the 1850’s, two societies appeared:
The Oriental Society, wwhich was founded by the Jesuit mission in 1850; and the
Syrian Scientific Society which was established by the Protestant mission in
1857. Their predecessor was the Society of Arts and Sciences, which was prepeosed
by two men of letters, Butrus al-Bustini and Nasif al-Yaziji, who were considered
as the founders of the literary movement in the nineteenth century. This, the
earliest society in Syria, was founded in 1847 and only Christian Arabs and aliens
could become members. It lasted five years, and its literary activities appeared
in a volume edited by Butrus al-Bustani, the secretary of the society.

The Oriertal Society also consisted of native Christians and foreigners.
The members used to read papers on different subjects in their meetings. It
disappeared before the Syrian Scientific Society came into being. This scientific
society hasbeen given much importance by historians, perhaps for two reasons:
first, it contained a large number of aliens, Christians, and Muslims; secondly,
it embraced the most distinguished men of letters and thinkers of the period in
Syria, Egypt, and Turkey. It aimed at the revival of the historic activity of
the Arabs in the sciences and the arts, and at the study of their contributions by
the young in their schools. Although its activities ceased for a period, particularly
during the civil war of 1860 and after, it was re-established in 1868 and had
official recognition. Its first president was the Druze Amir Muhammad Arslan
and the second was Husayn Bayhiim who was a high official and a man of letters
whose contribution to literature was small.

There is a controversy over the importance of this society in the writings
of George Antonius® and A.L. Tibawi.* Philip K. Hitti says that this society
published papers and articles written by the members on literature, science,
industry, and agriculture in a monthly pamphlet entitled }Majma‘at al-°Ulim.?

3. George Antonius, The Arab .{wakening (London, Hamish Hamilton, st ed., 1938), p. 42.

4. A.L. Tibawi says that: “The late George Antonius greatly dramatized and exaggerated the signifi-
cance of the recitation at one of the society’s meetings of the ode ascribed to Ibrahim al-YZziji as well as
to an unnamed Muslim shaikh, beginning ‘Awake ye Arabs and recover’ ”’; .4 Modern History of Syria
(Edinburgh, R. & R. Clark Ltd., 1969), p. 161.

5. Philip K. Hitti, Lebunon in History (New York, St. Martin Press, 1957), p. 461.



The Appearance of Scientific Naturalism in

Syria and Egypt

A. M. Hassant*

It was not only in Britain that traditional thought came into conflict
with “scientific naturalism™ in the second half of the nineteenth century; it
did so also in Syria and Egypt. Themes of conflict were the problems of provi-
dence, creation, immortality, the origin of man, and his nature, as expoun-
ded by the disputant doctrines. These themes are being investigated in
research on British and Arab writers which is being conducted at the Victorian
Studies Centre, Leicester University.

In order to understand the impact of scientific naturalism in Syria and
Egypt from the second half of the nineteenth century to 1930, it is necessary to
know something of its historical background. The sources of this scientific move-
ment will be traced in the Western institutions such as the Syrian Protestant
College and the Jesuit college in Syria.2 The Westerners who introduced European
scientific thought into Syria and Egypt will be included, for two reasons: firsts
because of their own contributions to Arabic periodicals, and secondly, because
of their important role in dominating the views of some Arab writers who took
part in the conflict. Therefore, it will be relevant to offer brief biographical
sketches of these Westerners as well as the native writers. Moreover, information
on the periodicals in which the literature of scientific naturalism first appeared is
indispensable.

Before speaking of the development of this scientific movement, I would
like to differentiate between the Literary Movement and Scientific Literature in
this study. The former deals with the revival of interest in the Arabic language
and classical literature which is attributed to the earlier generations of
nineteenth-century writers. The founders of this revival is a matter of contro-
versy. By the Scientific Literature we mean publications which utilized the

# Victorian Studies Centre, Leicester University, Leicester, England.

1. By “Scientific Naturalism™ I mean the literature of scientists, positivists, free thinkers, and theo-
logians who participated in a debate on the life-sciences.The term is significant because it includes almost
all competing schools of thought in the second half of the nineteenth century and after. Secularism and
free thought are not precise terms, and in any case, they often tend to refer solely to the application of
the scientific movement to education and politics, which are not our concern here. Moreover,*Scientific
Naturalism” is best suited to the contribution of Arab writers because there were no scientists, natural-
ists, Positivists, or Utilitarians in the strict sense at the time concerned.

2. The term “*Syria” in this study signifies the historical entity of the present states of Syria, Lebanon,
Palestine, and Jordan whose separation began in the early decades of the twentieth century.
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112 (fols. 1015-105a):

ookl Y ool M lS”
Euclid’s Book on Mirrors

This has been known to exist only in a medieval Latin translation which Bjérnbo
and Vogl have edited and analyzed. The work is not by Euclid (to whom refer-
ence is made in the text) but is a late compilation of material ultimately deriving
from Euclid’s Catoptrics, which is not extant in its original form.!* It should
not be confused with the pseudo-Euclidean Catoptrics which survives in Greek.
The Arabic manuscript lacks the diagrams, and part of the text at the top outer
edges of fols. 104a-b and 105a has been obliterated.

Fol. 106a in our Codex is thus numbered on top and bottom of the page,
but the number on top has been crossed out. The next folio begins with separate
pagination. Fol. 106b shows an astronomical table which is not clearly readable
in the microfilm.

I

The first page in this second part of the Codex bears the number 279,
the older number of this part before it was joined to the preceding materials
under the new number (Or. 152). Fols. 1b-25b contain astronomical tables from
the Zij of Ulugh Beg. Astrological tables occupy fols. 26b-27a, and fol. 27b
exhibits a table for crescent visibility from the 1lkhani Zjj. Fols. 28a-50a contain
an assortment of astrological tables which, it seems, have been taken from
various sources. Thus the materials in this second part do not seem to be as
important as those in Part I. The astrological tables may turn out to be of
special interest, but this has yet to be determined.

9. (T st Gk oo Bilo) Ul L S ol
10 w55 &yl5 0,555 Uosl i ol dey s s 0585 0f ey
11. 4 (“Lil\ sy :fflﬂl als
12, ol oo
13, o575 LS, 2058 SO,
14.Cf. [Pseudo-]Euclides, i)e speculis, in Axel Anthon Bjérnbo und Sebastian Vogl, -Alkindi, Tideus
und Pseudo-Euklid: Drei optische Werke”, Abhandlungen zur Geschich der h ischen Wissent-

schafien XXVI.3 (1912), 97-120. See also Sebastian Vogl, “Uber die (Pseudo-)Euklidische Schrift ‘De
speculis’,”” Archiv fiir die Geschichte der Naturwi haften und der Technik, 1 (1900), 419-35
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1.9 (fols. 815-89b):

Wis [olal o] 8 mall oty o1 il QST e
A Book on Automatic Wheels, Mills and Discs

This anonymous treatise describes sixteen water-lifting devices. Unfortunately
the diagrams are lacking, but, unlike the case of the Book of Secrets, the text is
almost all readable.

1.10 (fols. 91b-97b):

A copy of Ibn al-Haytham’s treatise “On Paraboloidal Burning Mirrors” (al-
Maraya l-mupriga bi’l-quti©). Neither the title nor the author’s name is indicated.
For references to the Arabic text, a medieval Latin version and modern European
translations, see the article “Ibn al-Haytham” in Dictionary of Scientific Bio-
graphy, VI (1972), p. 206, no. III 19.

I.11 (fols. 97b-100a):

Ao s b o kil Jod Sltie 5§ (3
“A Discourse in Which Premises Are Laid Down for
the Construction of [Conic] Sections on a Surface
by Mechanical Means”

As in the case of the treatise On Paraboloidal Burning Mirrors the author’s
name is missing. But there is a good reason for ascribing this “Discourse” too
to Ibn al-Haytham. In the treatise On Paraboloidal Burning Mirrors Ibn al-
Haytham refers to the possibility of drawing the conic sections by mechanical
means (bi-fariq al-gla). He claims to possess a method for doing this, but rather
than digress into a different subject he prefers to expound his method in another
treatise. It is reasonable to assume that the present “Discourse” is at least part
of that promised treatise which the copyist of our manuscript found attached to
the treatise On Paraboloidal Mirrors. I quote here the relevant passage from the
latter work (fols. 95b-96a). The variant readings are those of the Hyderabad
edition (in Majma “Rasa’il Ibn al-Haytham, 1357 h., Risila no. 3, p. 11). It
will be observed that while the latter refers to a previously completed work on
the construction of conic sections, our manuscript speaks of a treatise yet to be
written on this subject.
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headed by a similarly short bgb attributed to Ibn al-Saffar, it seems probable
that all were selected from writings by this mathematician. The last two babs
(14 and 1.5) present calculations made at Cordova, the city where Ibn al-Saffar
worked before retiring to Denia.

L4 (fol. 48b):

iba oAl s Ule e et gl
«Altitude of the Sun as It Enters the Signs
(as seen) from Cordova”

L5 (fol. 48b):
b efie] LA e B G b
A Chapter on the Determination of the Qibla
at the City of Cordova

1.6 (fols. 49b-70b):

S b e Gl ol ol e S
A Book on the Determination of the
Arcs on the Surface of a Sphere
The author is “al-fagih, al-qadi, Abt Abdallih Muhammad ibn Mu¢adh™.
Another copy of this work is at the Escorial Library; see Michael Casiri, Biblio-
theca arabico-hispana escurialensis (Madrid, 1760), vol. I, no. 955, p. 382; also
H. Derenbourg and H.-P.-J. Renaud, Les manuscrits arabes de I’Escurial (Paris,
1940), vol. IL, fasc. 3, no. 960, p. 94.

L7 (fols. 71a-80a):

Another work by Ibn Mu€adh on the astrological subject of projection
of rays. There is no title and the author’s name is given as al-fagih, al-qadi,
Abi Bakr [not Abii “Abdallih ] Muhammad ibn Muadh. No other copies of
this work are recorded elsewhere. The colophon (fol. 80a) reads:

W Sty [ Bl e gl e or el L2 G ] Ul e e B s UL oS
Ale S Sl B oh Akl Jadl [ cal )y sidl ol il

“The treatise was completed at the city of Toledo in the middle
decade of March, 1303 of the Sufr era...”

That is to say, the treatise was copied just about fourteen and a half months
before the Book of Secrets.

1.8 (fol. 8la):

Half a page of incomprehensible writing.
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Who is this Ibn Khalaf al-Muradi? Though the recognizable nisha
¢‘al-Muradi” ultimately relates him to the ancient Arab tribe of Madhhij (of
which Murid was a sub-tribe), it does not take us very far. Sacid (d. 1070) men-
tions several Andalusian scholars by the name of Ibn Khalaf. One of these
deserves special attention. He is Abu’l-Hasan “Abd al-Rahmin ibn Khalaf ibn
€Asakir, a younger contemporary of Sa‘id who studied medicine under Abg
¢Uthman Sa®id ibn Muhammad ibn Baghiinsh, and who also worked on geome-
try and logic.® $acid adds that Abu’l-Hasan ¢was skillful with his hands and
inventive in (various) kinds of subtle constructions and crafts.”®

Slebially Ll LY 5o 5 § S ol o s oy

Sa‘id concludes with the apologetic statement that had Abu’l-Hasan been
helped by luck and circumstances he would have achieved a high rank in phile-
sophy. The word ¢philosophy’” need not be taken here in an exclusively theore-
tical sense. The mechanical models or problems in the Book of Secrets are des-
cribed as ‘““philosophical”. (Remember also al-Khazini’s famous Mizan al-hikma:
the “Balance of Wisdom”, or perhaps better, the Philosophical Balance). Though
the evidence is not conclusive we have here a plausible candidate for the author-
ship of the Book of Secrets.

1.2 (fols. 47a-b):
il oY 3ak) Jo S Sble L G o S G b

“A Chapter on the Construction of a Horizoatal Sundial for
the Determination of True Daylight Hours, by Ibn al-Saffar”

The author must be the well-known mathematician and astronomer
Abw’l-Qasim Ahmad ibn “Abdallih ibn “Umar ibn al-Saffar, who flourished
at Cordova and in later life settled in Denia, where he died in 1035. He wrote a
treatise on the astrolabe which was translated into Latin and Hebrew.”

1.3 (fols. 47b-48a):

D Cead dat B g b
A Chapter on the Determination of the Solar Meridian

This and the next two babs are anonymous. Since, however, they are

5. See Tabaqdt al-umam, ed. L. Cheikho, S.J.,(Beirut, 1912), pp. 58-86. Ibn Khalaf’s nisba in Ibn Abi
Usaybi€a is al-Dirimi, not al-Muradi (7abaqat al-atibba’, ed. A. Miiller, Cairo, 1882), vol. 11, p. 50. This
would relate Ibn Khalaf to a different Arab tribe, that of Darim, a branch of Tamim. But the words
murdd and darim are graphically similar, and either of them could have been mistaken for the other
by a scribe.

According to $3°id, Ibn Baghiinsh (or Ibn al-Baghiinsh) died on 1 Rajab 444, or 27 October 1052
(T abagdt al-umam, ed. cit., p. 83, also Ibn Abi Usaybia, Tabagat al-atibba’, ed. cit., II, pp. 48-49).

6. Sacid, op. cit., p.. 86.

7. On Ibn al-Saftir see H.Suter, Die Mathematiker und Astr der Araber, etc.(Leipzig, 1900),
p- 86, no. 196; “Nachtrige und Berichtigungen zu ‘Die Mathematiker...” Abhandlungen zur Geschichte
der mathematischen Wissenschaften, 14 (1902), p. 169: F. Sezgin, Geschichte des arabischen Schrifitums
V (Leiden, 1974) pp. 356-357.
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having observed that the science of geometry (“ilm al-handasa: applied geom-
etry ?) had ceased to exist (in his time), he determined to remedy the situation
by devoting his thoughts to the discovery of ‘“philosophical models” (ashkil
faylasifiyya) which were to be supplied with explanations and diagrams, so that
an able craftsman would have no difficulty in constructing them. The models
numbered thirty-one, of which two had been discovered by someone else and
the author only explained them.

The author ends by urging his friend to study these models carefully for
their wonderful operations, and finally concludes with the usual ceremonial
greetings. That much at least is clearly comprehensible from what is left of the
text on this badly mutilated page. Now the first line in this paragraph reads:
¢ ... Ibn Khalaf al-Muradi to one of his intimate friends from.” An obvious
reconstruction of the whole line is “Wrote [ kataba] ... ibn Khalaf al-Muradi to
one of his intimate friends from,” which implies that “Ibn Khalaf al-Muradi”
is the latter part of the author’s name. We must therefore take issue with
Hill’s conjectured attribution of the Book of Secrets to Ibn Mucadh al-Jayyani.
Hill seems to have overlooked the name Ibn Khalaf, and his conjecture is largely
based on the observation that the same Codex contains two works by Ibn Mu®adh.
A transcription of this first paragraph is on the next page.
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has 50 folios which are all written in a naskhi hand. The following is a description
of the contents of these two parts.

11 (fols. 1b-48b):

S il W Sl
“The Book of Secrets on the Results of Thoughts”

This is a substantial work on mechanical devices which Casiri’s 1760
catalogue describes as anonymous, and which has been analyzed in part by Dr-
D. Hill in the first issue of this Journal.® The title has been partly obliterated
on fol. 1b but is repeated in full in the colophon on fol. 48b. The colophon is
misplaced, however. We learn from the introduction to the Book of Secrets (fol. 1b)
that it consists of 31 problems or models (ashkal). Now the text of Problem 31
(concerned with the construction of a universal sundial) begins on fol. 45a and
ends on fol. 46a; the diagram (sira) associated with it occupies fol. 46b. This is
then followed by four short chapters (bibs) as detailed below. The colophon for
the Book of Secrets comes after the end of the fourth chapter. But since the first
of these chapters is explicitly ascribed to Ibn al-Saffar (see below), we have to
assume that all four chapters are extraneous to the Book of Secrets.

The colophon reads:
Wy aal [l Bl el Gl ple gr ale o0 SV 2l 8] s B Rt IS oS
bl Gy @ Akl Bl ey Bl ple oo p SU OLaE el e o e b G e
«Ends the Book of Secrets on the Results of Thoughts, and that
was in the last decade of May, 1304, in the Sufr era, which

coincides with the Arabic date of 21 Sha® ban 644, God be
praised”.

The Spanish era referred to by the Arabs of Muslim Spain as ta’rikh al-sufr is
defined by the equation: Spanish era 1 = — 37 January 1=Julian day 1707, 544.
21 Sha® ban 664 corresponds to 28 May 1266.¢

Who is the author of the Book of Secrets? The introductory paragraph
which occupies the larger part of fol. 1b is written in the traditional form of a
letter addressed to a friend whom the author calls akhi (my brother, or my
friend) three times. After the usual well-wishing, the author goes on to say that,

3. See Donald R. Hill, “A Treatise on Machines by Ibn Mu®adh Abli “Abd Allah al-Jayyani®, in this
Journal, 1 (1977), 33-46.

4. On the Sufr (aszofar, cofra, etc.) era, see O. Neugebauer, The 4stronomical Tables of al-Khwarizmi
(Hist. Filos. Skr. Dan. Vid. Selsk. 4, no. 2 (1962), Copenhagen, 1962), p. 242, and esp. p. 82; H. Suter,
Die astronomischen Tafeln des Muhammed ibn Misa Al-Khwdrizmi, etc. (Copenhagen,1914), p. 241, and
esp. pp. 35-36; R. Dozy, Supplément aux Dictionnaires arabes, I (Leiden, 1881), p. 836.



A Note on

Codex Biblioteca Medicea-Laurenziana Or. 152

A. 1. SaBra*

In 1967 I published an article in which I argued for Ibri Mu®adh’s authorship
of a work on dawn and twilight which until then had been widely attributed
to the eleventh-century mathematician al-Hasan ibn al-Haytham.! In a short
footnote (added in proof) I noted the existence of two treatises by Ibn Muadh
in a Codex at the Biblioteca Medicea-Laurenziana in Florence, and expressed
the hope to publish a description of this Codex in the future. The present note
is a somewhat belated fulfillment of that promise. As well as drawing attention
to the important and mostly unique items in this Codex, I shall have occasion
to correct a mistaken attribution to Ibn Mu®adh of an extensive work on mechan-
ical devices which it includes.

The Ibn Mu‘adh in question is Ab&i “Abdallah Muhammad ibn Mu¢adh
al-Jayyani, a jurisconsult ( fagih) and a judge (¢ddi) from Jaén in southern Spain,
some of whose works on mathematical subjects have survived in Arabic or in
Hebrew or Latin translation. He died after 1 July, 1079, the date of a solar
eclipse which he discusses in his so-called Tabulae Jahen.?

The Laurenzian Codex comprises two manuscript collections which
originally bore two separate numbers: 280 and 279. These are now bound togeth-
er in one volume : Or. 152. Since the two parts still have separate paginations,
I shall refer to them by the Roman numerals I (for no. 280) and II (for no. 279).
The first collection (Part I) consists of 105 folios and is entirvely written in the
same maghribi (North-African) hand. As we shall see, two items in it were copied
in A.D. 1265 (at Toledo) and A.D. 1266 respectively. Many of the leaves in this
collection have been badly damaged by dampness at their top outer edges, so
that a significant part of the text has now completely disappeared. This is
especially true of the first forty leaves or so, the damage becoming less
extensive as one proceeds to the end of this section. The second collection (Part II)

* 235 Science Center, Harvard University, Cambridge, MA 02138, U.S.A.

1. A.L Sabra, “The Authorship of the Liber de crepusculis”, Isis, 58 (1967), pp. 77-85, note 34, p- 84.
Bernard R. Goldstein has recently published an English translation of Ibn Mu®adh’s treatise, based on
the Hebrew version of Samuel ben Judah of Marseilles: “Ibn Mu°adh’s Treatise On Twilight and the
Height of the Atmosphere”, Archive for History of Exact Sciences, 17 (1977), 98-118.

2. Cf. Yvonne Dold-Samplonius and Heinrich Hermelink, article “al-Jayyini”, in Dictionary of
Scientific Biography, C. C. Gillispie, ed., VII (New York, 1973), pp. 82-83.
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I think that this passage is sufficiently clear and does not require
much comment. The figure accompanying the text in al-Biriini’s Qanin and
reproduced here is a superposition of the two models: Ptolemy’s and al-Khazin’s.
This explains some ambiguities in the terminology used: AHZ is the Ptolemaic
eccenter which al-Birtini calls “sphere of the apogee” (falak al-awj), an expres-
sion which is somewhat meaningless in al-Khazin’s model because, obviously,
if the sun moves on a circle the centre of which coincides with the centre of the
universe, there will be neither apogee nor perigee because it will always be at
the same distance from the earth. On the other hand the circle ABG will be the
parecliptic (al-mupit al-mumaththal), an expression that seems to allude to a
universe of solid spheres — coinciding with al-Khazin’s ideas — in which it would
not be rigorously exact to speak about the “ecliptic” or the “sphere of the signs”
(falek al-burdj) ; al-mupit al-mumaththal only implies the solar orbit, a circle
which is concentric and coplanar with the ecliptic. Besides if, in the Ptolemaic
model, T is the centre of the eccenter, E the centre of the universe, distance ET
the eccentricity, A the apogee, and Z the perigee, the same could be applied to
al-Khazin’s model with the following exceptions: the sun moves at variable
speed on the parecliptic ABG, the centre of which coincides with the centre of
the universe E; the uniform movement of the sun takes place, on the other hand,
on circle AHZ, the centre of which is T which in turn becomes a sort of “equant”
for the Sun;** ET still has the same value of Ptolemaic eccentricity. A
and Z areno longer the apogee and the perigee, but line AZG still plays a
fundamental role in the system; A and G will be the points in the solar orbit at
which the sun reaches its minimum and maximum speeds respectively.

Now that the situation has been thus stated, we should give some consider-
ation to its origins. We tend to associate homocentric models with astronomical
systems more or less related to Aristotle’s physical ideas and more or less derived
from Eudoxus. This can, evidently, be true if we bear in mind the Spanish-Arabic
Aristotelian school of the XIIth century and al-Bitriiji in particular. Al-Khazin’s
solar model seems to be totally unrelated to this line of thought; as already
demonstrated, Ptolemy’s influence is very obvious, and, while al-Khazin has
eliminated eccenters and epicycles, he has introduced instead an equant which
is as un-Aristotelian as the other devices. In fact our astronomer’s starting
point cannot be more Ptolemaic; he shows total acceptance of Ptolemy’s obser-
vations concerning the invariability of the sun’s apparent diameter; he considers
that there is an element of incoherence in the Ptolemaic solar model and he
tries to correct it. Al-Khazin’s attitude is a commonplace one in the history of
Muslim astronomy in which Ptolemaic models have often been corrected due to
their failure to coincide with observational data collected by earlier astronomers,

24. Even though there is no explicit reference to the equant, there exists a clear parallelims to the
planetary models in the prevously translated texts both of the Tahdid and the Qddin.
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A

G

being the angle BTH.!® For this reason the same result is obtained
[here] as in the aforementioned [ Ptolemaic model] concerning the
true anomaly (al-hissa al-muaddala)’® [ Al-Khazin | calculated
the angle corresponding to the difference between the two equations,
THE and TB[E],*® using the parameter established by Ptolemy
for the distance between the two centres®: he [al-Khazin] disco-
vered that its value? was only a few minutes so that [ observational]
instruments can appreciate it only on rare occasions. For this reason
it was impossible to establish through observation which of the two
theories was more sound and adequate.?®

18. He states that THE - BTH = TBE.
It is evident that THE = 180° — BHT,

and BTH = 180° - BHT - TBH.
Therefore THE - BTH = 180°—- BHT —(180° - BHT - TBH) = 180°- BHT - 180° + BHT 4 TBH
= TBH = TBE.

19. The true anomaly will be AEH = AEB in both models.

20. TB in the text. The difference between the two equations is angle BTH (cf. supra n. 18).

21. He refers to the Ptolemaic eccentricity, the value of which is maintained by al-Khazin for the
distance TE: Hipparchus and Ptolemy used an eccentricity in the solar model equivalent to a twenty-
fourth part of the eccenter’s radius; if R = 60, then e = 2:30. Cf. Neugebauer, H.4.M.4., p. 58.

22. He refers again to angle BTH.

23. Birani, Al-Qdnan al-Masidi (Hyderabad, 1954), pp. 630-632.
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the sun equals that of the moon at its apogee, that is to say 47 of
the 90 parts into which we can divide one degree, an amount equi-
valent to 0;31,20°.¢ He also believed that the aforementioned
length does not change according to the different distances[ of the
sun from the earth] as it moves along its eccentric sphere. Therefore
there is no one who can offer evidence to confirm the relationship
between the variable speed of the Sun and its different distances
from the Earth. On the other hand, the existence of such irregular
movements in the case of the moon and the planets implies necess-
arily that the centres of their epicycles move with non-uniform
velocity on their deferents — which are situated around the earth —
but that their speed is uniform around points which are different
from the centres [of their deferents].

When Abu Ja®far al-Khazin apprehended these two basic facts,
he built upon them [the following theory]: the movement of the sun
takes place along the parecliptic (al-mufit al-mumaththal) with varia-
ble speed but the point from which [an observer] looks at it is its
centre[ i.e. the centre of the parecliptic]. The movement of the sun
is uniform around a point situated outside [the centre of the pareclip-
tic] : this point coincides with the centre of the [Ptolemaic] sphere
of the apogee (falak al-awj). [And] if nobody can offer evidence
to confirm Ptolemy’s variations in the distance [between the sun and
the earth] but only its movement at variable speed without a
[ corresponding] change in its apparent diameter, and if it is possible
that the non-uniform movements of the other celestial bodies (kawa-
kib) take place on their own deferents, it should also be possible for
this kind of movement to occur on the sun’s deferent (hamil jirmi-ha).

Let ABG be the parecliptic,’” with centre E, and AHZ the
sphere of the apogee, with centre T. EHB is the line along which we
can observe the sun, and, according to what has been said before [i.e.
according to the Ptolemaic theory], the sun is situated at point H.
The mean anomaly (al-pissa al-wustd) is the angle ATH, and its
equation (ta°dil) the angle THE. Conversely, according to the model
conceived by Abni Ja°far, the sun moves along the parecliptic[ ABG],
and — in the example here considered — is at point B. Its mean
anomaly is the angle ATB which is less than the previous mean
anomaly, the difference being the angle BTH. Its equation will be
the angle TBE, which is less than the previous equation, the difference

16. Ptolemy, Almagest, V, 14. See also O. Neugebauer, 4 History of Ancient Mathematical Astronomy
(Berlin-Heidelberg-New York, 1975.) p. 125.
17. The text has li’l-mathal, but I think it should read li’l-mumaththal.
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which he comments on the vernal equinox:

Abi Jafar al-Khizin constructed, for that purpose, a model (hay’a)
which is neither an eccenter nor an epicycle. In it the Sun is always
at the same distance from the Earth, though its speed is not uni-
form™ .1

The second, more explicit, passage is found in his Kitib tahdid nihayit

al-amakin li-tashif masafat al-masakin:

Astronomers do not speak about a solar eccentric sphere or about a
solar epicycle based on personal observation of them as they do when
they refer to the circularity or the size of the solar disk which is
based on actual perception. They ascribe [such devices] to the sun due
to the non-uniform character of its movement, which has been obser-
ved, even though we can reject it as one of its characteristics. If the
sun did not move at variable specd they would not have considered
its path to be soinetimes closer [to] and sometimes farther [from
the earth]. Abu Ja®far al-Khazin is the author of a magale in which
he establishes that we can imagine that the sun’s variable speed
operates from the centre of the universe if we consider the existence
of a [second] point, other [than the centre of the universe] around
which the solar movement takes place in a uniform manner. We
have also been able to conceive, in the same way, that the centre
of the moon’s epicycle moves irregularly on its deferent, but at
uniform speed around the centre of the universe (markaz al-kull).
And the same thing can be said of the planets ( kawakib): the
centres of their epicycles (marakiz aflikihi) move at variable speed
on their deferents but at uniform velocity around their equants
(mardkiz al-mu®eddala li-I-masir). And if all this is possible, then
we can rebuke the foundations of these people [i. e. the basis of
their astronomical beliefs] until they correct the question of maxi-
mum and minimum distances [between the sun and the earth] in
such a way that [the correction] does not affect the [sun’s] vari-
able speed.'®

But the best summary of al-Khazin’s theory can be found in al-Biriini’s
Al-Qanian al-Masadi:
[Ptolemy] established that the length of the apparent diameter of

14. Birani, Athdr, pp. 258-259.

15. Birtni, Tahdid, pp. 57-58. Another English translation can be found in Jamil Ali, The Determination
of the Coordinates of Cities, al-Birini’s Tahdid al-4mdkin. (Centennial Publications. The American Uni-
versity of Beirut, Beirut, 1967). p. 28. See also a short reference to this passage with an explanation of
its context within the Tahdid in E. S. Kennedy, 4 Commentary upon Biriini’s Kitab Tahdid al-Amakin:
An 11th Century Treatise on Mathematical Geography(American University of Beirut, Beirut, 1973),p.11-12.



A HOMOCENTRIC SOLAR MODEL BY ABU JA°FAR AL-KHAZIN 269

because it is concerned only with questions of detail. This is indeed regrettable,
for al-Khazin not only appears to have been a good observer! but also a theore-
tician who adopted clear-cut attitudes in certain matters which were basic to
the development of medieval astronomy. He believed in the solid character of
the heavenly spheres, an idea defended in Islamic astronomy by authors such as
Ibn al-Haytham® and al-Kharaqi (d. 533/1138-39); its starting point might be
found in the physical universe proposed by Ptolemy in his Planetary Hypo-
theses.® Al-Khazin supported the theory of the progressive diminution of the
obliquity of the ecliptic caused by the movement of its poles around “a point”.’
He may also have favoured the theory of the trepidation of equinoxes, for,
according to al-Biriini, he gave a good summary of it in his Zij al-safa’ih.® If a
relation between these two references exists, then he might appear to come into
line with Thabit b. Qurra,® al-Zarqali,’* al-Bitriji'* and the important
Eastern school of Muslim astronomy in the late Middle Ages? which built
models of variable precession based on the revolutions of the poles of the ecliptic
around a given point.

But al-Kh#zin’s most interesting contribution to astronomical theory
appears to be — as far as we can assess from present knowledge — his conception
of a homocentric solar model. Translations of the three references to it, made
by al-Bir@ini, follow. The first reference can be found in his Chronology, in
his recension of Sinan b. Thabit’s (d. 331/943) Kitib al-anwd’,’® in a passage in

4. See for example Aydin Sayili, The Observatory in Islam and Its Place in the General History of the
Observatory (Ankara, 1960), pp. 103-104.

5. Cf. Willy Hartner, “The Mercury Horoscope of Marcantonio Michiel of Venice” in Oriens-Occidens
(Hildesheim, 1968) 480-483 (reprinted from Fistas in astronomy vol. I, London - New York, 1955).

6. Cf. Willy Hartner, “Mediaeval Views on Cosmic Dimensions, and Ptolemy’s Kitab al-Mansharat”
in Oriens-Occidens pp. 319-348 (reprinted from Mélariges Alexandre Koyré, I (Paris, 1964) pp. 254-282).
Bernard R. Goldstein, “The Arabic Version of Ptolemy’s Planetary Hypotheses”, Trensactions of th;
American Philosophical Society, NS., 57,4 (1967).

7. Birtni, Tehdid, p. 101.

8. Birdni, dthar, p. 326.

9. 0. Neugebauer,“Thabit ben Qurra ‘On the Solar Yezr’ and ‘On the Motion of the Eighth Sphere’ **,
Proceedings of the American Philosophical Society, 106 (1962), pp. 264-299; Bernard R. Goldstein, “On
the Theory of Trepidation according to Thabit b. Qurra and al-Zarqallu and its implications for
Homocentric Planetary Theory”, Centaurus, 10 (1964), 232-247.

10. See the paper by B. R. Goldstein quoted in n. 9 and José M. Millas-Vallicrosa, Estudios sobre
Azarquiel (Madrid-Granada, 1943-1950), pp. 246 ff.

11. Bernard R. Goldstein, Al-Bifriji: On the Principles of Astronomy (2 vols., Yale University Press,
New Haven and London, 1971).

12. Willy Hartner, “Trepidation and Planetary Theories. Common features in Late Islamic and Early
Renaissance Astronomy”, Oriente « Occidente nel Medioevo: Filosofia e Scienze (Accademia Nazionale

dei Lincei. Fondazione Alessandro Volta, Convegno Internazionale, 9-15 Aprile 1969, Roma, 1971),
pp. 609-629.
13. Cf. O. Neugebauer, “An Arabic Version of Ptolemy’s Parapegma from the ‘Phaseis’ ”’, Journal of

the American Oriental Society, 91 (1971), 506; Julio Samso y Blas Rodriguez ““Las ‘Phaseis’ de Ptolomeo
y el ‘Kitab al-Anwa’ de Sinan b. Thabit”, Al-dndalus, 41 (1976), 15-48.



A Homocentric Solar Model by
Abu Jafar al-Khazin

Jurio SamsO*

Abii Ja°far al-Khazin (d. between 350/961 and 360/971)! is a Khurasan.
ian astronomer and mathematician of considerable interest to the history of
science, although the main features of his work are known to us only through
secondary sources. To cite just one example, we are acquainted with his Zij al-
safa’th (<Tables of plates”) — apparently his most important work, of which
only a small part seems to have been preserved — mainly through some indirect
references made by al-Biriini* or by the latter’s teacher Abii Nasr Mansiir
(d. before 1036) who wrote an essay on some errors and omissions found in al-
Khazin’s Zij;* unfortunately Abii Nasr’s criticism is of little value to us

% Universidad Autonoma de Barcelona, Bellaterra (Barcelona), Spain.

1. The most recent survey of this author is Yvonne Dold-Samplonius’, “al-Khazin”, in Dictionary of
Scientific Biography VII (New York, 1973) pp. 334-335. Regarding his mathematical works see Fuat
Sezgin, Geschichte des Arabischen Schrifttums, V (Leiden, 1974), 298-299. I have written the article on
¢«al-Khazin” for the Encyclopaedia of Islam in which I refer briefly to his solar model. This paper was
presented at the XVth International Congress of the History of Science (Edinburgh, August, 1977): cf.
Abstracts of Scientific Section Papers, X Vth International Congress of the History of Science, Edinburgh,
1977, page 42. I want to express here my gratitude to Prof. Juan Vernet (Universidad de Barcelona)
and to Prof. Bernard R. Goldstein (University of Pittsburgh) for their valuable advice and generous
help. I also wish to thank Mrs. Gerda Priestley de Ferrdn (Universidad Autcnoma de Barcelona), who
corrected the English version of this paper.

2. Al-Birani, Tahdid nihdydt al-amdakin li-tashih masdifdt al-masdkin, ed. P. G. Bulgakov, in Revue
de UInstitut des Manuscrits Arabes, Cairo, 8 (1962), 119-120; M. Saffouri, A. Ifram, and E. 5. Kennedy,
On Transits (Beirut, 1959), 85-87, 172; Kitdb al-athdr al-bagiyya “an al-quriin al-khdliyya, ed. E. Sachau,
(Leipzig, 1923), p. 326.

3. Abt Nasr Mansir b.°Ali b. Irdq, “Risila fi tashih ma waqa®a li-Abi Ja“far al-Khazin min al-sahw
fi zij al-safa’ih” in Rasd’il Abi Nasr ild-I-Birini (Hyderabad, 1948.) It should also be noted that two
short chapters on astronomical instruments contained in MS Berlin 5857 may belong to this work
by al-Khazin. Also the Zij al-safa’ih may be related to the Liber de sphaera in plano describenda (Bibl.
Laurenciana of Florence. Pal. Med. 271): cf. Dold-Samplonius in D.S.B., VII, p. 334. Dr. David
King of Cairo informs me that the Zij al-sifa’ih probably consisted of two parts, as in most zijes,
namely, text and tables. It is the text only which was discussed by Ab Nasr and al-Biriini. However the
tables were displayed on the plates (safd’ih) of an astrolabe. Photographs of part of an example of
such an instrument made by the celebrated astrolabist Hibat Allah al-Baghdadiin 514H (=1120-21)
are in the possession of Prof. Derek J. de Solla Price of Yale University; the original instrument was in
Germany before World War II, but it seems that it has been lost. Dr. King has prepared an analysis
of the tables displayed on the plate shown in the availabe photos. Clearly a detailed investigation of
all the available material relating to the Zij al-safd’ik, as listed by F. Sezgin, in the light of the recent
rediscovery of the “astrolabic z7j”’ would be worthwhile.
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There are, however, later testimonies showing that al-mupnith should be
identified with alpha Eridani. These are contained in a younger class of
texts giving rich material on stellar nomenclature.

Around A.D. 1500, two Arabic navigators of the Indian Ocean, Ahmad
ibn Majid and Sulayman al-Mahri, composed a number of texts, both in prose
and in verse, on the art of sailing in the Indian Ocean.?® They had of course a
good knowledge of the sky, and of the southern hemisphere especially, because,
as in navigation until today, they used the stars for keeping their course and
fixing their position.

Both these authors knew alpha Eridani and made constant use of it.
Their name for it is either al-salbar (,ll.J), a non-Arabic word of uncertain
pronunciation and origin,?® or the Arabic al-majnath or al-mujannith (as they
pronounce it). In view of their use of the latter, the name in al-Marziiqi
(quoted before) seems alsc to refer to alpha Eridani.

Thus it is proved that alpha Eridant was known to the Arabs in different
epochs: in their ancient indigenous stellar traditions, and again in their nauti.
cal traditions of the 15th and 16th centuries. To their scientific astronomers,
however, who strictly followed Ptolemy and his catalogue of stars, and who
were living too far north to observe this region of the sky themselves, alpha
Eridani and several other objects of the southern sky remained unknown or
unidentified.

25. There is a facsimile edition of two Paris manuscripts by G. Ferrand, Instructions nautiques et
routiers arabes et portugais, vol.I-IL(Paris 1921-23 and 1925). Recently I. Khoury has published five text
volumes in print:41-°Ulim al-bafriya “inda al-‘arab vols. I, 1, 2 and 3 (Sulayman al-Mahri), Damascus,
1970 and 1972, and vol. IL,1 (Ahmad ibn M3i jid), Damascus, 1971, and another of Ibn Majid's works in
Bulletin d’Etudes Orientales (D ©.XXIV, 1971), pp. 249-386. Ibn Majid's Kitdb al-fawd’id was
translated into English by G. R. Tibbetts, Arab Navigation in the Indian Ocean Before the Coming of
the Portuguese, (London, 1971).

26. Cf. P. Kunitzsch,Arabische Sternnamen in Europa,(Wiesbaden 1959), p.100, footnote 1; Kunitzsch
Untersuchungen, p. 104, no. 160. Another pronunciation of the name is al-sillibdr, which is metricall);
supported by a verse, in the metre fawil, of Ahmad ibn Majid himself, see ed. Khoury, vol. IL,1, p. 120
and P. Kunitzsch in Der Islam 51 (1974), 47, with footnote 8.
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pair alpha + beta Gruis when these are setting. In this situation, there appears
a pair of stars of equal brightness above alpha + beta Gruis, equally high in
the sky. These two stars are alpha Piscis Austrini (which was also fixed by
al-Sifi), and alpha Eridani (not theta, as stated by al-$af1)."®

Al1-Sifi, who had no knowledge of the actual view of the southern sky, and
was dependent entirely on his written sources, and perhaps a celestial globe, saw
no better way than to identify the pair of the “two ostriches” with the two
Ptolemaic stars alpha Piscis Austrini and theta Eridani. Actually, howevers
theta Eridani is not only perhaps too far distant from alpha Piscis Austrini to be
included together with this in an asterism, but moreover it is apparently much
less bright than alpha Piscis Austrini (theta is of magnitude 3. 4, alpha 06). To
form a pair of equal brightness, in that position, as required by the texts of the
Arabic philologists, besides alpha Piscis Austrini the ounly suitable component
can be alpha Eridani.?

So, from a critical examination of the texts, combined with actual observa-
tion of the sky, it was found that al-Stfi committed a mistake in his identification
of the old Arabic asterism of the “two ostriches”, and that the bright first magni-
tude star alpha Eridani was not unknown and not unnamed with the old Arabic
star gazers. They included it, together with alpha Piscis Austrini, in the name
of the “two ostriches”, al-zaliman (in the dual).

Apart from the passages cited above, I have found some additional
evidence, again in the compilation of al-Marziiqi already mentioned. In another
place, and apparently again quoting the same Abt Hanifa, he gives a list of
thirteen bright stars, i.e. first magnitude stars (in Arabic: dargri).”? Here there
occurs an otherwise unknown name which can be read al-majnath, or al-
mupnith (cidl) .

The word appears in the texts usually in connection with two stars called
hadari and al-wazn (o541 5 ,la>).** Their identification was disputed even
among the pre Islamic Arabs, and so the philologists said these two are
muhlifan or muhnithan, i.e. “disputed, and causing a man to perjure himself with
regard to their identity”. Al-SGfi wavered in their identification between alpha-+
beta Centauri, or alpha + beta Columbae.?® According to my findings, only the
second of these two pairs can be correct.? Nevertheless, from these texts
it can be inferred that al-Marzliqi’s al-mujnith (which seems to be the better
reading) could designate one of the two first magnitude stars alpha and beta
Centauri.

19. Cf. P. Kunitzsch in Der Islam 52 (1975), 271 f.

20. The distance between these two is roughly 45°,

21, Al-Marzigqi (as in footnote 16, above) vol. II, p. 370.

22. Cf. P. Kunitzsch,Untersuchungen, p. 65, no. 118, and p. 116, no. 315; also p. 81 f., nos. 174 and 175,
23. Kitab suwar al-kawdkib, pp. 289, 302, 333.

24. Cf. P. Kunitzsch in Der Islam 51 (1974), 43 f.
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time, or south of 267/° (that is a line through Khaibar and Bahrain, approxi-
mately) in A.D. 700. This, however, seems not to be the case. Al-Sifi, in his iden-
tifications of these names, was limited to Ptolemy’s catalogue in which, as we
have seen, alpha Eridani was not included. Beyond that, al-Stfi was living and
working in Iraq and, occasionally, at Shiraz in Iran. So his own visibility of the
southern sky was limited to a declination of —56°, or at most —6014°. Whereas,
on the other hand, Arab tribes were living as far south as the Yemen at a
geographical latitude of 13° which allowed them a visibility up to —77° in the
southern sky. So, a belt of 17° to 20° could not actually be controlled by al-Stfi.
This led to a number of errors and doubtful cases among his identifications of
certain traditions relating to southern star names."

An example is the pair of stars called by the Arabs al-zaliman (W),
«the two ostriches”. This name also occurs in the respective collections of the
philologists Ibn Qutayba (d. A. D. 884 or 89)'® and al-Marziiqi (who declares that
he follows, in this section, the philologist Abd Hanifa al-Dinawari, d. A.D. 895).1¢
The two citations are nearly identical, and explain that al-zalimadn are two bright
stars above another pair of stars consisting of alpha -+ beta Gruis,'” and that
they are separated from each other, when both reach the same height above
the horizon, by 100 dhira®.

The value of 100 dhira® given in this definition is strengly misleading,
and apparently a fault in the textual transmission. One dhira® with al-$afi, and
also, approximately, in the definitions of the philologists, equals 2°20". 100 dhira®
would then mean a distance of 233° between those two stars, which is of course
impossible.

Al-S@ifi identified the “two ostriches” as alpha Piscis Austrini and theta
Erideni. The distance between these two is about 60°.

In 1974, I spent some time at Malindi, Kenya, in order to study and
control the indigenous Arabic traditions on certain star names and al-Safi’s
identifications. The place is situated just south of the equator, so that I had
the opportunity of observing the sky down to the southern pole. My observations
confirmed that the descriptions of the Arabic philologists were mostly correct
and adequate to identify the objects mentioned in their texts.'®

With regard to the pair of stars called al-zaliman I found that they comply
with the philologists’ definition as to being at the same altitude and above the

14, Cf. P. Kunitzsch, in Der Islam 51 (1974), 52f., with footnote 19.

15. Ibn Qutayba, Kitdb al-anwd’, (ed. Hyderabad, 1956), p. 73.

16. Abi °Ali al-Marziqi, Kitdb al-azmina wa al-amkina, (ed. Hyderabad, vols. I-II, 1332 H.). See vol.
11, p. 383,

17. Le. al-yamamatan; cf. P. Kunitzsch, Untersuchungen (as in footnote 13 above), p. 117, no. 319.

18 Cf. my report “Die arabischen Sternbilder des Siidhimmels” (II), in Der Islam 52 (1975), 263-277.
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Ptolemy’s time up to the geographical latitude of 39°, that is Athens.

The stellar astronomy of the Arabic-Islamic culture relied heavily on
Piolemy. Together with his 4lnagest, his star catalogue was translated into
Arabic and served as the standard catalogue for the Islamic astronomers,
from al-Battani® through al-Siifi” and al-Biriini® to Ulugh Beg,® just to menticn
the most important names. This canonized catalogue was also adopted,
through Latin translation, in mediaeval Europe, where it was used either in its
original text, the Alinagest, itself,'® or, derived from it, in the Alfonsine
Tables* and other similar works, until the introduction of modern astronomy.
In this tradition, the constellation of Eridanus was generally known to have
its southern end at the star designated by Bayer with the Greek letter theta.

Turning then to the Arabs, it is known that they had a certain knowledge
of the stellar sky already a long time before their acquaintance with Greek
astronomy. The bedouins are famous for having used the stars for orientation
in their migrations in the desert. Many star names also found their way into the
classical Arabic poetry which was developed toits climax already in pre-Islamic
times. Later on, Arabic philologists and lexicographers, in their efforts to
collect the genuine ancient Arabic terminologies and vocabulary, composed
special books in which they collecied all the star names they could find in
those old traditions. And it was the astronomer al-Sifi who then made an
attempt, in his book on the constellations composed in A.D. 964,22 to identify
the respective celestial objects according to the scientific Ptolemaic tradition. In
a monograph on the indigenous Arabic star names, I arrived at a total number
of 329 names which are mentioned in those old traditions.® But there may be
still more, as some may have escaped my attention.

In view of this huge number of star names, one would of course expect to
find among them also the bright first magritude star alpha Eridani, which was
clearly visible in the Arabian peninsula, south of the latitude of 2314° at Ptolemy’s

6. Edited by Nallino, see footnote 4 above.

7. Kitab suwar al-kawdkib orUranometry (ed. Hyderabad, 1954) (this ed. is quoted here). Also: H.C.F.C,
Schjellerup, Description des étoiles fixes par Abd-al-Rahman Al-Siifi, (French trans. and partial ed. of
the Arabic text). St. Petersburg 1874.

8. Al-Qdnan al-Mas“idi, (ed. Hyderabad, 1954-1956). See vol. III, pp. 1012-1126.

9. Th. Hyde, Tabulae longitudinis et latitudinis stellarum fixarum ex observatione Ulugh Beighi..»
(Oxford, 1665); 2nd ed., by Dr. G. Sharpe, Syntagma Dissertationum, (Oxford, 1767); E. B. Knobel, Ulug
Beg’s Catalogue of Stars (Washington, 1917).

10, Translation by Gerard of Cremona from the Arabic, A. D. 1175; existing in many manuscripts,
printed Venice 1515.

11. Existing in numerous manuscripts and several printed editions: Venice 1483, 1492, 1518 (ai the
end 1521), 1524, Paris 1545 and 1553, Madrid 1641.

12. See above, footnote 7.

13. P. Kunitzsch, Untersuchungen zur Ster klatur der Araber (Wiesbaden, 1961).




On the Mediaeval Arabic Knowledge
of the Star Alpha Eridani

Pavr Kunrrzscu*

The only first magnitude star (out of about fifteen to twenty) which is
not included in the standard catalogues of fixed stars of classical antiq-
uity and mediaeval times is alpha Eridani. It was not until the discoveries of
the European seafarers in the 15th and 16th centuries that this bright star
became known to western astronomers. Johann Bayer introduced it into his
famous celestial atlas, Uranometria, of 1603, and assigned it the Greek letter
alpha, while he gave to Ptolemy’s ‘‘bright and last star” in the constellation
of motap.0s, Eridanus, the letter theta.

These facts have been known to the historians of astronomy for a long
time, and have been widely discussed by the editors and commentators of
Ptolemy’s star catalogue, as such Baily,! Ideler,> Knobel,® Nallino,* etc.

The reason for Ptolemy’s omitting this star from his catalogue is obvious.
It was due to the limits of visibility of southern stars in the region of Alexandria
where Ptolemy is reported to have executed his astronomical observations. The
geographical latitude of Alexandria is roughly 31°20', which limits the visibility
of stars in the southern hemisphere to a line of declination of —58'40". The position
of alpha Eridani, in Ptolemy’s time (around A.D. 150), and taking into account
the value of precession, was at a declination of roughly —6614°. This makes it
clear that alpha Eridani remained invisible, at that time, north of the geographi-
cal latitude of 2314° which corresponds to a line running between Medina and
Mecca, and through Mascat in Oman, approximately.

The southernmost stars registered by Ptolemy were some stars of his
constellation of Centaurus, now commonly known as the “Southern Cross”.
Assuming a medium declination for them of —60°° they were visible at

* Institute of Semitic Languages, University of Munich, West Germany.

1. F. Baily, “The Catalogues of Ptolemy, Ulugh Beigh, Tycho Brahé, Halley, Hevclius”, Memoirs
%f the Royal Astronomical Society, 13 (London, 1843).

2. L. Ideler, Untersuchungen iiber den Ursprung und die Bedeutung der Sternnamen, (Berlin, 1809),
pp. 231, 234.

3. E. B. Knobel, “The Chronology of Star Catalogues”, Memoirs of the Royal Astrenomical Society,
vol. XLIII, (London, 1875-1877), p. 64, n. 3; C. H. F. Peters and E. B. Knobel, Ptolemy’s Catalogue of
Slars,(Washiugton, 1915), p. 110 ad no. 805.

4. Al-Battani sive Albatenii opus astronomicum, ed. and trans. C. A. Nallino, I-III, (Milan, 1899,
1907). See vol. 1I, p. 170.

5. In 1950. See: Norton’s Star Atlas and Reference Handbook, (15th ed., reprint, London, 1966, and
16th ed., London, 1973), maps 10 and 16.






PL. 2: The maker’s name on the Kandilli instrument. Note that the words “amal and

€Alf share the same letters “ayn and lam.
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PL. 3: The horizontal sundial on the Kandilli instrument.
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numerous works, mainly about instruments. In his treatise on the da’irat al-
muSaddal, an instrament which he claims to have invented himself, the first
chapter deals with setting the instrument in the cardinal directions and finding
the direction of Mecca, as well as preparing the instrument for use in a particular
latitude. By suspending a plummet and making it overlap with the straight line
drawn on the flank of the solid circle, one places the instrument so that its surface
represents the horizon. Then, move the instrument very gently until the sharp
edge of the needle comes in front of the point whose deviation from the point of
the south is 7°. In this manner the instrument is set up in the cardinal
directions.

Thus, one century before Seydi °Ali Re’is mentioned magnetic declination,
al-Wafa’i already knew about it. From the variation in magnetic declination
that Fleming® prepared for latitudes 0°-40° from the year 1500 on, Sipahi-
oglu!® interpolated the values given below for the magnetic declination in
Istanbul :

Year Declination
1500 3 E
1600 3 W
1700 11 W
1800 13 W
1904 3 W

According to this table, during the time of al-Wafa’i the magnetic declination
in the Middle East region was east and greater than 3°. The magnetic declina-
tion value 7°E given in al-Wafa’i’s treatise suggests two possibilities, namely,
that he either took this value from Europe, or measured it himself. Even though
it is not possible to determine which of the above is the case, the cultural contacts
between Europe and Asia after the first half of the 15th century support the prob-
ability of al-Wafa’i’s own measurement of the magnetic declination. Seydi Ali
Re’is lived long after al-Wafa’i, when the magnetic declination in the Middle
East region was between 3°E and 3°W. Thus the magnetic declination value of
7°E mentioned by Seydi Ali Re’is is not the proper value for his time. Also, when
we take into consideration that all the written works of Seydi “Ali Re’is are com-
piled from earlier works, it becomes very probable that both his description of
the da’irat al-mucaddal and his value of the magnetic declination were taken
directly from the treatise of al-Wafa’i.

9. A. Fleming, Terrestrial Magnetism and Electricity, (1939), p. 15.
10. O. N. Sipahioglu, “Tiirkiyede Jeomagnetizma ¢alismalari fizik mongrafileri”, (Publication of the
Turkish Society of Physies), 3 (1957), 10.
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made by Abu’l-Fath is perhaps the finest surviving example.
2. On Magnetic Declination

The treatise of Seydi “Ali Re’is entitled Risale-yi mir’t-i-ka’inat min dlat-i-
irtifa® (The Mirror of the Universe about Instruments for Measuring Altitude )
deals with the description and use of several astronomical instruments. The fifth

chapter deals with the da’irat al-mucaddal, and begins as follows (MS Istanbul
University Library No. T. 1804):

The first section describes the nature of the Dd’ire-yi MuCaddel
which has the shape of an incomplete semi-circle (or half-circle) ... The
compass is the case which embodies a moving needle in its center, and
when this needle aligns itself directly above the black line drawn in the
compass the four directions become known. But one end of that line should
be 7° from the north point towards the east, and the other end should
be 7° from the south towards the west. This is verified with the zij of the
mentioned treatise (?). Most people, however, imagine that the end of
the needle points to the north, that is, towards the pole of the earth, but
this is not so. The compass needle is that aforesaid moving needle, which
is regulated by magnetism, and its inclination is towards the above
mentioned direction, Each direction drawn around it points to the mikrab
of famous towns.”

Brice et al. have compared this passage with Tanguy’s graph that repre-
sents the magnetic variations deduced from a study of lava flows on Mount
Etna?® The magnetic declination read for the year 1550 A.D. from this graph
is about 90 E in the Aegean or Eastern Mediterranean according to Brice and
his colleagues. Tanguy’s graph is thus confirmed by an unambiguous statement
made by an experienced Turkish sailor of the 16th century, Seydi “Ali Re’is, who
sailed in the Indian Ocean and who died in 1562.° Seydi “Ali Re’is is known as
the first Muslim author to mention the magnetic declination, which is not
correct. Even though the date of the introduction of the compass into the Otto-
man world is not clearly known, the use of the sailing compass is evident from
as early as the beginning of the 16th century on. In the introduction to Kitab-i
Bapriyye written by Admiral Piri Re’is, the sailing compass is described in
a poem,” but without reference to the magnetic declination.

Nevertheless it is obvious that the fifteenth century Egyptian astronomer
“Izz al-Din al-Wafa’i, who lived one century before Seydi “Ali Re’is, knew the
existence of the declination angle in his time. Having been the muwagqqit of the
Mu’ayyad mosque in Cairo, al-Wafa’i died either in 1469 or in 1471.° He wrote

6. Islam Ansiklopedisi vol. X, pp. 528-531, article ““Seydi “Alil Rels”.
1. Piri Re’is, Kitab-i Bahriye, pp. 22-23, 25-28.
8. C. Brockelmann, Geschichte der arabischen Litteratur. (Supplementband, Leiden, 1938), vol.11, p.160,

and H. Suter, Die Mathematiker und Astronomen der Araber und ihre Werke, (Leipzig, 1900)
pp. 177-178.
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declination was also given by al-Wafa’i a century previously. I shall return to
this topic below.

In view of the existence of several treatises on the di’irat al-muaddal
in Arabic and Turkish compiled in the centuries following al-Wafa’i, and the
profusion of surviving manuscripts thereof in the libraries of Istanbul and Cairo,
as well as the existence of two rather late examples of the instrument in Damascus,
we may assume that this instrument was rather popular amongst the astrono-
mers of Egypt, Syria, and Turkey until the nineteenth century.

At the History of Science Museum of Kandilli Observatory there is a very
carefully executed da’irat al-mu®addal which conforms exactly to the description
given by al-Wafa’i in his work Risdla fi da’irat al-mucaddal (see, for example,
MSS Istanbul Laleli 2726 and Ayasofya 2626), and also to that given in Risdle-yi
mir’at-i-ka’inat min dlat-i-irtifa® by Seydi Ali Re’is (see, for example, MS Istanbul
University Library No. T.1804). This da’irat al-mu‘addal (see Plate 1) is composed
of a horizon circle, an equatorial semi-circle, a small semi-circle used as a sighting
device, and the latitude quadrant in the meridian plane for adjusting the position
of the equatorial semi-circle. Each side of the equatorial semi-circle is divided
into ninety degrees, and the quadrant of latitude is also divided into ninety equal
degrees. One end of the sighting device, on which there is a chord along the dia-
meter, rotates easily on the center of the equatorial semi-circle, and the other
end rotates about the divisions of the equatorial semi-circle. This sighting device
is slotted along its circumference to facilitate aligning the device when measuring
the hour-angle of the sun or a star.

The diameter of the horizontal base is 30.5 cm. In the middle there is a
case containing a compass. The Kandilli instrument has mifrabs indicated
around the horizontal base. It is inscribed on the southern part of the base
(Plate 2) with the name of the maker “Ali(?) al-Muwaqqit Ab@’l-Fath, and the
equatorial circle bears the date 1066 H (1752). The maker is not mentioned in
the modern lists of Islamic instrument makers, such as that of L. A. Mayer.*
A bar of 8.9 cms. in length is situated on the northern side of the plane and can
be erected vertically. Its purpose is not completely clear. At the southern side
of this vertical bar there is a sundial for a particular latitude (Plate 3).

This example of a dz’irat al-mufaddal is only the third to become known
to modern scholarship. The History of Science Museum at Kandilli also possesses
a fragment of yet another dd’irat al-mufaddal, an equatorial semi-circle with
diameter about 12 cms. The da’irat al-muaddal is of considerable interest in the
history of the development of Islamic instrument making,” and the example

4. L. A. Mayer, Islamic Astrolabists and their Works, (Geneva, Ernst Kundig, 1956).

5. L. Janin and D. A. King, “Ibn al-Shitir’s Sandiq al-yawdqit: an Astronomical ‘Compendium’,”
Journal for the History of Arabic Science, 1 (1977), (especially Section E). This article also contains
a photograph of the Kandilli dd’irat al-mu‘addal.



The Da’irat al-Mu‘addal in the Kandilli Observatory,
and Some Remarks on the Earliest Recorded

Islamic Values of the Magnetic Declination

MuaMMER Dizer*

1. The da’irat al-muaddal in the Kandilli Observatory Museum

The astronomical instrument called in medieval Arabic d@’irat al-mufaddal
and Turkish da’ire-yi muaddel, which means “equatorial (semi-circle)”’, was
devised in Egypt in the fifteenth century and used in Egypt, Syria, and Turkey
until the nineteenth century. It is a universal instrument for measuring the
hour-angle of the sun or stars at any latitude. The instrument stands on a circular
base, which can be oriented in the cardinal directions by means of a magnetic
compass. A graduated semi-circle can rotate about a diameter of this base and
can be aligned in the plane of the celestial equator by means of a graduated
latitude scale fixed in the meridian. A sighting apparatus can rotate in the plane
of the equatorial semi-circle to observe the sun and stars and hence to read the
hour-angle. The base of the instrument is marked with the giblas of important
cities.

In 1962 Prof. S. Tekeli of Ankara University published the first account
of this instrument in the modern literature, presenting text and translation of
an Arabic treatise on the instrument and its use by the fifteenth century Egyp-
tian astronomer who invented it, Izz al-Din al-Wafa’i.! More recently Profs.
Brice, Imber, and Lorch of the University of Manchester published a passage
from a treatise in Turkish by the sixteenth century Turkish admiral Seydi Al
Re’is, in which the same instrument is described. The authors also discussed in
some detail two examples of the instrument now preserved in the National
Museum in Damascus,2 and in another publication they discussed the value
of the magnetic declination given by Seydi “Ali Re’is.> However, the authors
were unfortunately unaware of the previous work of Prof. Tekeli on the dd’irat
al-mufaddal, and hence of the fact that Seydi °Ali Re’is’ value of the magnetic

# Kandilli Observatory, Istanbul, Turkey.

1. S. Tekeli “ Equatorial armilla of Iz al-Din b. Muhammed al-Wafai and Torquetum”,4nkara Uni-
versitesi Dil ve Tarih, Cografya Fakiltesi Dergisi (Journal of the Faculty of Linguistics, Ristory, and
Geography, Ankara University), 18 (1962), 227-259.

2. W. Brice, C. Imber, and R. Lorch,*The Da’ire-yi Mu“addel of Seydi Ali Re’is”, Seminar on Early
Islamic Science (University of Manchester), Monograph No. 1, July 1976.

3. W. Brice, C. Imber, R. Lorch, and P. Pelham, “A Manuscript Confirmation of Archaeomagnetic
Determinations in the Mediterranean Region”, Archeometry, 18,2 (1976).



256 Ol s — C{ Asls

s Casmm S g NI JAlSS ol 3312 o Sy -t el
Sl b e g B el Gl bl 88 Ll Bdo M0 S5 b
Canai B e )l BB Al 6 b fe o ally A b SIS, 223
Bladl s o o SIS sl e el b e Bladl b ai Ll
Sl Caad ga S G Jlaely
6 s JeY g (D)
LYa 3o AS 5 el Sl s db g 1 sl

ladl Jowy Loty gl Cioas b ot oy 8 ledl Lot 2l 3006
o e £ 7 06 g GO e e €83 k> 355 G 01 &3 Gy by
o o) 0dgh A 5 V) B a0 b e g o) J B Date e 5,57 85
L IR e T L N T h e e R P £ ot i
0559 ot BUSH L3 a5 pill okl Jads 2o opr ot e Sl o el
el Bea o o) 5l ISy el il 136 i il @ o L2 Tl
diakl bkl Lo k| Lhs o de @ SIS od de W1 oy Dl 58 L350 G
LA b a5 sl AUl o e b dly Ll o Canal 2 Gl S N1 e
50 o Ldllp oy (oY G oS8 st gl o (§ ik 855 33 e3de Al ey
A5 b 4g3 gl g3 L8 gy 0S5 55 e WG LA Cf G s, Ji WA
A a5 e b e LSy s ldl bt e e s g0 Lkl 05

G Cnpslete (eSS ) 0 S Sl ad sy Dol a6 2 e
wni 5 S A LAl e e G706 5 S L) e o g OF I Legd )y Sl
J Lt e Lagee @bl CSSU s 0B Baall b e Lol O Uit Oy e
Syl LAt 0,56 gl g8 Jlatll s 0y 32l A A1 Sl Ldl 0S8 Jleth
' Qo @0 cat 3 o by oo il A U

G et (1)



o oY S e d 255

e oS e 55 BV o et o Jo G s I Jodl B jan 3 iU

£ 4d Sl gl Gl gl Jo OF ey SBLAN sy Jaall Wl o g Sl 3 L
LG:/LG UALN C.LE&‘ abal LSL.EH} c.\w L"S'm R A Lo )‘v\iﬂ j@’ Slelld o b‘)‘} le JJDJl
el S e 05 o 1 a ol Doy 5l ol Wl 20558 e s
Gl & dI g bl or b Gl Ly CSU1 e il Lloe o J e
O guldl 38 & S M la- ) Syl gl bage Jlu V_B_;b. PAR
r)-#)‘\:lﬂn\:\)‘ L}'é Ao ‘Ju\:u r:TLé{ :bé‘ u,a.:)xv f.\.u (J,{Y‘ LS‘.‘HJ VJQ.PY‘ J}MJH

SAENEN G

u—/’. UU
../ ESS a/::/‘.o{» %t\/"\a

SV — B NY G Y Oabeutse OUs o 55 5auST i Jhz 1 gl
b b 8l Bdiay 2lS On )l OB Ll Gl b L g Ol Dl
Codl 43 I N G a5 el Jub 35 07 O ool 3o Je sud 3Ll
To )l Sler ool 01 &3 5l 4 (I e G Al eslaed du Ls 0 ol
8 4 S oS d ey G ymrg 8 Jlod G0 Gsir J 5 dled 8
0 Gl Al (3 peatll OIS I3 L Al Bl b fe aslal Cab e
lor g oladl Ob was &b o dll 3 SIS 131 Ly G 2 ssladl b
g ¥ ao Jb LAl 2l bt 5l el O e Baladll (b s 1318 O Al
o095 ddinn oo fo 5 Ll B 3T ¢ des G @) PV Ol

oS LY ()



254 Wle pa — o5 s

bokdl 4 & OIdipsl GUI s (oAl N5 o (M 50> Ju2b b sl p diy
Laies O 4y ab g W SUILy Gy il e (SU1 B jme Ll y e oI 5gb Wy &y A
A il 01y 3580 or U1 Jeat DRl &l o s g 1y 8 U
s B L b 6 jiles iyl Sy phuy o, UV et Loyl we dig il o
J2 oY eVl (9 et b (FO0sb Joy (045 Glad el Cy Wy

el B el e

NSy 4 o padl wday o0 G50 IS Dl p 8 B ,me 3 IHIOU
MJJO‘ A;leb}g}jd\}ﬂxn ‘éwﬁﬂj LQ.‘,:«U)E} J\fj\)d'.‘m ("‘)@u}sdﬁuﬂj
(V5 Ll C,z(‘r,uu-\fa\é\d;zﬂm;\rinc,,;g.;,,ngs,,:-.;,s,dmzn
£ VBV el (Ol § (Mo b 1 Y e il 6 40 22
dﬂ&&ﬁy@é‘M‘unagﬂ|})_‘.ﬂ\‘)w¥}b-ddb)“b—}@'&w)\nlb|
oA Cana ygh OIS b oy 287 OV g1 e ol JIg 1 3 (89 87 01 o Al
MulS dw i ot lagin M (OCandl Ml o Cinad iy ol s Dl o dlaid
M@V\GJ\;QQ;,M\J;»JL#@;\JLé,,d@i&\éufauw
b bty anly e Leddy G s @l LAt Ol fe 5 W1 uly e alid
ool 3l fuat et o 035 gl b b glast e Y1 sty ok
LEG (N4l Jyo i oSad Tl (D) fe Lelad eatll S 06 43 A S
el o1 B wUs sue Laaly 2l Gy 20 CEy el sl ,:,A\c?wf&;”;\
Al DU e oan b adl marly CE Gl s ds o lgeled A1 g )
-Tuju\..l})WNJ}MWMUﬂML)LABJJB|U;eﬁ ;‘r.kﬁ;l\&juh
A eVl el b o 5y Sl e BV i O ady Job oy sl S
ds 1 or dedll b gladl gu Ll b ulad L dino i Sl 5 e 8 Joss O
el By s W B Ja e Bl e e bl padl da> 4

s d(re) Ol dpe  TE(re) - (re) A T3 (er) Sl s o d (vY)
Floogenlb To0N-(r0) k130 T o=
W osld (er) d o d (i) st 0 d (1)) o d el (¢0) T34 et (ra)



bl xS 253

2By a3 SbAl AV B el Ll e SBLE ste 544 (Yh) e (Mina
Al o e ol Jl A b VLG ey 2Ty Gl S op b Slel
sish 2y Dtin SMel o IS o pldl ALt &e guie 5 ko 8 405 3yl oda Jtlit
gA O ol 2 e Gl Sy dUN Chall & geie Al el
Lo S DoV 55580 2 il Jlry e lgin ol 605 4 &l Lai
sba o OIS n e b STy gl e 1 ar i o sk s Uy Gl
o0 V! 2l bl BaST Ol V1 gty 1L 0l Bl ) ede il 5 5l

Sl dby g6 A e W IV olda

e ¢ A Zloaly Sl e AV 0N 2487 3 JSY U
Ct GV b Lo 551 Ty B gen o S BT a5 O g ,b s LY
DAl Sy @8 BV (98 o @ il o oo & wle (ke (o
Uhsn gl yp aldal (8 0 LK) Cobo sl ,e fo G Jotls I &S 16 5V b s 5
A Oyl il 136 (VoY Skl e M. 0,55 deos Loyl aul )
£y d,eb Calst Jlotlly ey B3 O pdily ehis o O Al Sl e Gl
W eda dlauly Sl £l Sl oo S Ry Atae @5 w1 Sl
glAsel Wy el NI OV Jasl o oy o 6 Lgagh ) sl alet a0
o lgn 8 n b ) sl 5l e 5l Al ol E s 01 g AL
f 0B a5 ZaSTl Agd Mt 08 (N5 I &5 37,0 51510 (TN jote ) 50 4
G suall Jgladl o arg s dtew 2ol o bl 5l B Togm e ol Al U4
ool iy Jodl 5 48 g0 sl om0 s e
oA U G Al e Al w5 JIs N BUN S e 6 GUI QU
RGP R RO Y C’; £ Ol e AV al ey Jig S S,
U B, Ol dr G (I b kA 0 plads o sfs Lolos (e il o3y
by LAl b o e il @ we ool Bl G e (VG ) Iy iy

T ot (re) s Tg(rr) W o g () e d (1)
o<ib (v4) 3,{9\:?@.(\‘/\) b,)a:-:yé("v) u,)‘_judiU(\"\) Jy:ié("ﬁ)
coldosi(r) s ied(r) g



252 Bl ) — S Al

L o ol st 06 ) b Lot cole O &1 ebast

4 P dalls Lglat OF Ju 5l 4 JLol Bl s dstiall oda ole o Zeladl JL5 G olad
Jdm~ Y, J:Y}“ r”.J Al by BV 8 Ly L Jde 4l Cf". oly (‘:ng
G o 5edl Wl Oloy co I Cassl Dlu Jl o oo elAl S b Va5 Y,
Clpl B, Ldze Jo 45,0 Wilary (25,40 OI5 dadby Gl oy 500 Jad

WL e dl B Jlaly 312

Wb G p oy ams 50 lgzios BV oda ppuy Caoy Aot

Db S O s2 wol lss olad Ll 3l ada sl s OMUL ol L 50
A B an oW les OOANE opae S s b o L
Blall fail 0Made d gl Bpda O3 40 anl Jly oo (5,0 WUy sl
Nohs 8l Boe & Jorims o3 5 @l e (o8 80 a2 ey p3l
ﬁ}faaﬂ\d)qrhiij‘ﬂ&,\:)\é d@.la;’-dﬁf‘_\iuﬂ\si&njpj‘ugéd ol
8 Glemimy (A2 S 2 ol bl I bl (1r)paids Tal el Cosl b
PN dddaly pan b oAl ady Gy Gaes o4 Nl J gl 5 deYi
AU Jla U1 ad ¢ o A1 Lkt sy ey o3ty 330l il ale J pu ) e
JMs Sl 09 gy Sl J5 g Canaly we Sy Llgdl g GUI Ty i
gl ol e &5 4 e e 2 Vs 0 Ml el 09 Jamy el 3y
O ol e A Aad bl At jade G AV eda Loy 35 AV o 508 e
Gl dgd aul, grio e ¢ i S8 G s Jiuly Tyt b WS Lz WS
omblall 2 0D2.S 5 Y1 oda O ety grdl Chil dgh 4k, Jll
Okl B515e VIls 5o Y b OWaia By dly 6 =V, OVZILN Sl Lgud
g 5 4008 Lol oy JH 0 Ji ULy DIV ada 09 by e S

We:Tg(n) iodesd 100 W TE@) Aied®
dam T3 (10) psis 1 T3 000 pamds oL T (I s 0 d (1) @ d ol (1Y)
ol (14)  wd ol (1A) e TE(y) S o (1)

Tg osib (r0) - (v2)



bl o )l xS 251

o

IBASHDDY

Gl e flue o dilal

e

90V =B EAG ¢ 8cMY muleCalb 4l Gl s dbgle ¢
BEV_L ¥ GeYeaVo Slin Job dhuas & el s gk o
s oo s T ey daz Ui o ol o s Mol i all oy ()
o g o a8 M Ly ) et U Gl S el B M8 s
s sl el adiSTy 5yl wls” (S22 ade I e e pOhdls B0 et
oy (o N Ly (e 0 o 1le n a5 AT Loy Jaw i 53Lally Ol Sl
shr L6 e (e e Bales 2 5 Y ados 1 Y11 Y O gl Tany 19
oy 4y Gemy i Jeid de bl (Odguyy ods dest L OF dgdly Ol
doend, CE S G e ke ml G Bl QUL OB fo JSTAT 455 das
Slumlyoy Jo sy do dim Comy 0 an (Sl Dol Q5 dl s, 04k o e
B 01 1 op Ul o Ly 131 e Gl 5 O 5 OB 4 31 01 )
poin JB U Al Ol oy OF L e (do Wbl 2 Sl

_)bLAl‘

el Jly 5k Jodl G (1) il Ll 0Ly cu ) catS o3 ALl eds 2 T LTS (1)
Goail (o) (o) de:Td() e Td(r) Aresied(N-()
Welgm- Tdot () <



250 Al gy — S s

ot AU 035 0Ly s Wl Wlan OIS D) il ) ST //g:.mi Oy G340 lles
Jlany S5 dlan Joam 5 A Blan e J1 oo S0 ST G s e il
P R L

Al 83 0 1 ST S g oo W 0 GULs (AW B a3 puldl Juadl
Of s S e oyl 8 50dl Lo plie Bsliadl Mabs Jo CSTA L rj
O S Lo g U g Ll Canad oty a3l G Wb Ol e AV Ces
Jram Gl e oo 31 llan il O)y Ly 5 O Of a2l 152 0K
AU o dlan 7 3y S Wlan oo G 21 Wlan ol 0 STy JA1 o U
o G e g2l llae e a7 5y SIS Wl ozl O] 1Syl e
et Bl i

de JFIA Gotall o jeb e (I el Jod) B pre G SWI ool
Jof O e b Jodl 1 oty JS7 570 G sl ool Y1 e £ 0 1 2
A Jub 5 oLdYI e et lall lad b Skl e a gy Sl s Je G pkidl
Sl pall (Lol ity

el @y Caanl (6 SU By ades 534 511 ey HUS A3 s
M. & yey Bl det o il ,\j O b e cli Ol gall

e b S (A) B8 JLY G (V)



Sl Gptay Joll & gl el af et au, 249

O G oo oW pas A e Sy o sl G B pme Il
Crad g A by S g pagt s Ul ey 87 0] o A G 1 1 6 s
£l e A ab @ Y BelaST el By e WS CIB1 ) g
o Al YU Sl e Juat windl Ol o sl Ja G 3l aerd
Gl g A Judd ChauT 3] € (03 2 Oy A e S e A Yl
et @y el e GU U e el

O o WE ) (3 2t 2y Y ) ) B pmn G I Juadl
iy el mhaw (@31 OF () 5y &2 Gotall b @ 0, 400 2l JT L
Oy gV ga Y15 saladl B Gy b jild S Bslaall ol (9) Lk juatl
{,J;T Ay gl W B els O dis I iy el plisyl ]

ol A Pl r B bas OF iy by elll Jon B e el fudl
SIS O B gr oAl ol il Oy @bt I e Ol el IS
Ylas S0P les BB ST 413 s 4 dlaall A ux@,.// sl § el
el @l Jlestl JAI Juaz (5 a1 ol GUI o el @ 5 e ghaiuls

O 0B Lo s o) i O Joadl s ) Caad B jae G ealdl Juadl
ru Aty iJless Y]y Ay g Bl Caes Lol o2l

iy b ool g mll Ul o 5ls Judby padll gLyl 3 me 8 gt Joad
s 6 el (i)l s JoWl u g o el @ 6 NS e 35y de gl Bl o
i o dbial padly el Cp b s OB Wb adl gl Cdy ke S s
el ity 0 Hy el Cu b Jaz o3

O let 3 gt llany da By oy s B 2l llan B jmn G i) Juadl
il O 31 Azl a1y Ol Lty J el s us” 5385 187 Jodkd G 2 i
2808 Ld Oludl lia o uatll B 55 Jf Jodd f e 83 (6 25 &l Cale 13

RAEE ()= () AU ()= ()

Y



248 Sl s — @ wils

Gl e ) Bsladl uar St V1 oly 6 L1y5 Je Y1 b o W Ll

Ld o7 ol i o all o o K1 b I U B b ok o 3oLl Pl

Olp ab b @l SO G LW g e e SU B g 1T e JB Sl
Sl yally el ity Jllt W5 plis )l oo 4 oy 3 &3 G plis W S i

Y
GO)E DNz
BRI

LY — 5\ G oAto o bl 1 ull
Al ey il G oY Sl G adinay ()l 3 (05 a2 (L

B dedl (g ez s 4T dos do buw e 4:\)1,,”(4?)!\ e ) &l o~
B odgd dmy (Vg allll Mo lall dTy stz bt o bl Juoy o S e
Ul Y1 bl & ekl 81l G ginas Bkl BV S 2l B jme 38
de deita ey ade Gl Aoyt b o ol (0e bk dol
) Jgead b de

ekl o Saall pis OF iy by Sy A5 215 B § ISV Jail
sl 48 T ol Al sl S ol bl O121 5T ¢ gl a 157 91
B0 20 dgr ) Ypais A1 0 s s

O wa (golly als oS Of JIs 3 GUI a5l b B jae G U Juadl
Joi g a3kl ol @ G D5lge py Sl e AV 5 Of iy by ey 57

obadl O Gy bod el B s ] o AT o el plas diy ] damdt Ut Bty 35

VJ;T Aly Sl Jas g el G Loy

DRG0 (1) s S (02 (1) ekl (§) il (F) e s 1§ (1)
e s JVd () el doms s 4T e oAl



S ol By o bl Jem el Saee 3 UL, g Ol 247
G gtall Jlasl oms Caoy & il dabdll

Ly — s ¥ ¢ oAte oy dbhe 1yl

pyd e Nl il py 2 b e JikadU Jedll B a3 O
Jews 458 88 e dl S G K Lyl Shgd G et A6 ay ol ¥l e
S5 O B 5l Sldl e Gl pdt O g Judl b Al el
0555 8,1 ond O sl os8 ol AN 0L b A1 G2 e (abiad
Oy Gl opdly JLa B e i IS Skl e i g e dis AV
RN g P P I BV P IS KPR MORPP N [
Ga oo 21 AT E Al Gl b e Gl G saladl G et s b I
ity ol et Ty g & Bl W e A sy Milandl o o g
gl B By O] g oday sin 515 okS Iy 30 GUI b Slelull b jlast o alls b 5o U
s O ol i fo el (b a3y Ol sl eV 3y e e Caal L e
(,M By b aB et B olis O)y Job o pad Oy sl iy )
Sl e )l iy U5 G Sl Dl B 2l il B e Ol
ke Sl el S5 bl (28 bl Bmiadll g Sl Jo A1 il
do pE g ) as U B B ek o asladl Ty B30 L5l JauYT Je
byedl JBl 53 25 bl el 2T o [ JI ol Sl Lad sl sl b Crzgdil oo 25 Sl
Sl el gl do Dmgdl e 45 Sl 0 Ll wo )T 0B, 2l OF Je 3 i els
de B ggs ol Y1 on JB Dade 0 b 3o el ol G Badl ol 2T e (A O
ao fU,V6 A5 Wl e il 2 T B b e JBI 5T sl OB dae Ll of
B8 L5 sl el 2l e JbT sl s OB Ll 5 e Sl (gslen b sl I
ol ol ety em o Ll ST e SV Gaad Al s - dS Wl
0558 ol el Aol e Jadll o g ol sl (3T o STUT JBl1 1 i

b dG () [l de il BT A G () et s BIE ()= ()

by



246 Bl ps — Sl

ol ey 4 iy Gl 33l oAl e Jae d L;!! 80 Jly Crand
G G G il e ) G B e U G et el pead s S
G ed S BN e a8 e M S s Al 5 e s Gl
Gkl &5 Wolia By 0 s T ) WSy G oo mas 2RV Sby U G Ol
a2 lely dosb dmio b OF 2 =) S e ald LU s (7O
Gaiall b Jhw DS do gt (S50 Jo ai2 S [l | 6 Lol
& Ghes Y ool md e p a8 by J IS Se s o Al i o 0
s Jr ) el il 55 Gkl B G 3 sVga e 58 ool JSU oy
oo ol L Glaey slen gas Al 8B o L8 e (VD Sl ol (1) o Sis
F e gried do sl (B Al ada ol o ik sde (Mhedh (25 A ) S

P P X P PP I PP PY

0 s A2 ke J A e 8l (W) g s3ladl dis U,
e el fo g 1l doten 3515 2Ll e 01,8 O b b G Sledl Jutes
de psis A e AW B ) O Y S e ssladl Gld e Jeszdl
G 0o@abl Gla il (T3 Ol lgze &6 Ul g Jo OB OB Jos 3 landl oda
Wall Budl ord Lo endll pladi st J3 0 2 0 Gd il 0 el o ks
o G ghn Jll el ol p Bghce 155 Oy pamde Ll ] el o oY) Lgina
DB B Ol Gy OO Ol i g b 8 I (TAS Sl ddall (S R
o Gate gl (S8 2y GV a5 e Jauls G 8 5 pmadl oy b
sy o Wl ddae b R ey Al ed 8RS e 4 50 [l
soall 3 31> Loy & I (23l pa s el Jime (B e 2525 21 Ly eV sl
02 3 B e ety 55 aladl G Jiy saladl 22 g 4w
JUEY I by o imi LS Ul LUl Jine 5 o ild 5,6 530l Lot
YT bl y G gall RSRONNPREIE]

c NG (Y) Sl JeW S (v) S LoV G (ve) Gl feY G (ve)
s OBl g (1) Olabl gale T 2 Lo G (Ya)  (va) ST G paili (YA) Jou
Ul L el Babl,



bl gl Bl o bl Je e Gane § ULy e Ol 245

L 0P e g e J Los

S Al Caal

oAl PR N IR P et Sl
o ol dgr e Jlatll dbB Alie e OVNAT Sl Gl s e 09y @
sopall oda fo sl OV Ay G2l Lt (Vigh Ylasy T 4o

&
=

a3 o dud ad

G).,\H Lomd A 3 51l 0 J=ls gj.} gl —e oAl S bl s ke )
L.uj_: (\M)yoe \1,:49 LS"‘g quU) dj;ll\ .k>-v\.-u wﬁ:ﬂ&@}- el J\""‘:‘HZG"Q‘ AJ.,J\)
bt Sare 5500wy e der 5 o deshie 0 Al S A ks e C::jfL@;'IJLT
baslte] O S s CIW BEY1 oms Sl O (9) a5 Bla b ol LYl 0
(8 50 (V) W1 Caadl By udls J o i Lo Dl el bt oo 0
Gakall J& Gl Yl ol 4 58 B Ly J & G Soe Gl a s e

// L};?‘ S«Ué.\” (‘}«W) (Y‘)C—.C‘ ,\3) 41&" 'C:\‘)‘t" ML& “v«‘) 4MJ)'

sda o eladl (ol fngomle dalsd radl Ao oo amban G s ladl 08 o

Ay Gl BaAl e Mey a e sl S (D= s
KB 405 e Lledl diae plow o gl slladll mlaw pl3 (Mo )1 156 astel o
G ol op gl oAl e Cob sl el O sl s JT e
2 A e @ il ay Joa Al e BT e e e ey SOUT s
G Gy S gude s ey B B G Dped e o Sr sl
sadll elizly okt Oy 2 Wolasl g g8 an el i IS Ol s i
G2 G 5 iy A ey de el Gy o ) s G Sl dL G o

Al g G (1) = (1Y) eV G sl e (1) F G sl e (Vo)
s Guadl ¢ JY G (Y)-(v) o § el (19) (1) s vo 1 kel 55 (V4)
Sl Je81 3 () e SS9 (1Y) £odelg ()

RS



244 Oble md — C.( aifs

Wls y# ale for J‘:”"T o e B (‘)L;“J Ol dio LS’J"M <Al

i bl e e G sue Ol Ly e S dawy 8 Gl 12 Lo

Ol g Olmast 15 O Cab A gee 318 51 Ll (o AN S0 Jo 85005 015

bt Soo (e sl shigly ol O 2 basltel lgde 8 G5 3,5 ,2 S 2

¥l el w3y ey oo oAl Bl (GhE b sadl (g Dl Caa

e B35 g0 Gl B B S or 60l SO sl Wk S 614

O STy oslis 8 el y sl do el Lo #l gl B o6 330 Caadl £l e Ll 4

dro s pan 55y Ghesy e Byl 350 31 G sl [ oAl A L bl o

e b faiyd sy, L 2l 2 21l Jidw Mk, 62l e )
el oo Gaeall JpY1 sl pay 2

Bior 415505 S Jae o o DY GBI O 2l dis O0LT

o D 01550 01 gde Olie O JLtll gz o0 dlin G il Wld o S iy o
bt Coliall i & b oL G Leguld (n22 3 01 Yy bt ad b
Mo wr s fey 21 ars e Talan G300 G514 07 T 13] Luaze o 53 &2 YLt
J; L_5h-’ Ejﬂ.kn ){)A L}A by Jﬁ o\.v.]auli u’_)kj" ijin ilals” SJﬂb c,.»JII ot oLl
slail) il 13] @l oo ol JpY1 Ll 48l b Joty 1 3 il gl Jutae s
ol a5 e AV Lkl QU kel O Al Bl b e N b5l 0,5
g 1) 20 OIS Lo ST V)Y

bt oy Jiud o B s Gl Ll Coai b
(03 glce 1557 ol @) JS £l Bl ¢ bl 5,000 oda Candil o, Y1
el dime 5 25 2 S b JS (m:wa a g ol 57 [ NSkl b 6
GO sl sy (g B pamie 3l S pd (008 5SG lsluely G4 L
OB gl ol Lt i o Omedl e sladll Sl e 5 Las 24 (ol
sl b

o eV g (a) (1) VoA sk 3 (A) s SV G (V) 2 NS (N)
SOY) () ch st nie s Y E (1) - (1)) ‘}Jﬁit_jc.;IJ 2 () -0
(1) ve clle : LS5 (11) el ) (Ul e - (2l 3) @ 07 Lousted ;LI

s s B (18)



3 T2l a9 20 a2 st 2 e
POINIHD) 7.
O 9 luall C}-ﬂ)ﬁd«ﬂjg}éﬁ&! dals 2l

3V — 583 oAte (o dbke 1yl

Gl nivai (5 A p gede agz g pelan O p g ) o SR ey e b T
4 oo Yl i 5 0 836 T oy 4 Jlatll Lo 3 5o (ol sl g 3 1 G140
e gay Oy Jedd ey O)gudly Ol Wl Cadadl ole Gu e 4 40
e & 2l g s Jadl e Okl Zgr e ade O S Lagy L 3 ol
i Y dsb el Gaa b ol e bl daB g e paslly O
db gy ool Jdll dgr ] Al ey e ploy W6 Luame sy el (D5lade
LE G5 e Ladien bglos Oleldl bty ab 2y ol GUN Sleldl bl Je
oAl i o onsie s gl el Caas ot e ke LIS ey g i
o o0 f O Oonal bt 2 daslll 0,5 gesaol oMl Gk s oS
i gay BT e o @bl Ol gl o b S bbbz <A
By GBT e ade S Jodl e e dd o deuld] ZeL ule a2 300
[ ol 5550

O @l 381 4 M @iy 8,0 4k o W 21 o $ b Ll
Yoby @ Al AL G 2 e Lo ,e 0 Al Gkl b2 P omie 5 5 Y (°)\_5':,.,.':, dr
A3 mdes Qb G goms AN O UL Gl s o gl s 12
O Loty ol e Gl et e Sl bl dbE gy Ol 21 s 2

oot Je¥ G (1) W GG (1) Jei LS () oyl 2 GmB S (1)
el UL@"}Hé (o)

L



242 BIBLIOGRAPHICAL ABBREVIATIONS

Mayer Mayer, L.A. Islamic Astrolabists and their Works. (Geneva: Albert Kundig, 1956),

Michel Michel, H. Traité de I’Astrolabe, (Paris: Gauthier-Villars, 1947. Nouvelle édition
Paris : Alain Brieux, 1976).

Nasr Nasr, S. H. Islamic Science: an Ilustrated Study, (London: World of Islam Festival
Publishing Co. Ltd., 1976).

Poulle Poulle, E. “Un instrument astronomique dans I'Occident Latin: la “Saphea”,”

dans 4 Giuseppe Ermini, (Spoleto: Centro Italiano di Studi Sull’ Alto Medioevo,
1070), pp. 491-570.

Price Price, D.J. de S., Remarks on Ibn al-Shatir’s sandilg al-yawdqit in Singer, C., et al.,
History of Technology, (Oxford University Press, 1957), vol. III, p. 599 and fig. 353.

Reich-Wiet Reich, S., and Wiet, G., “Un Astrolabe Syrien du XIV® Siécle”, Bulletin de l.’Ins-
titut Francais d’Archéologie Orientale (Le Caire), 38-39 (1939-40), 195-202, reprin-
ted in Kennedy-Ghanem, pp. 36-43.

Sayili Sayili, A., The Observatory in Islam, (Ankara: Publications of the Turkish Historical
Society, Series VII: No. 38, 1960).
Schmalzl Schmalzl, P., Zur Geschichte des Quadranten bei den Arabern. (Munich: Salesianische

Offizin, 1929).

Sédillot-Gls Sédillot, L.A. “Mémoire sur les Instruments Astronomiques des Arabes”, Mé¢-
moires de I’ Académie Royale des Inscriptions et Belles-lettres de I’Institut de France,
1 (1844), 1-229.

Sédillot-pere Sédillot, J.-J. Traité des Instruments Astronomiques des Arabes. 2 vols. (Paris:
Imprimerie Royale, 1834-1835).

Sezgin Sezgin, F., Geschichte des arabischen Schrifitums. Band V: Mathematik and Band VI:
Astronomie-Astrologie. (Leiden: E.J. Brill, 1974 and 1978).

Suter Suter, H. “Die Mathematiker und Astronomen der Araber und ijhre Werke”,
Abhandlungen zur Geschichte der mathematischen Wissenscheften, 10 (1900).

Tekeli 1 Tekeli, S. “Nasiriiddin, Takiyiiddin ve Tycho Brahe’nin Rasat Aletlerinin Muka-

yesesi”, Ankara Universitesi Dil ve Tarih-Ccgrafya Fakultesi Dergesi, 16 (1958),
301-393, (Ankara: Tirk Tarih Kurumu Basimevi, 1958).

2 (The) “Equatorial Armilla” of Iz(z) al-Din b. Muhammad al-Wafai and (the)
Torquetum,” Ankara Universitesi Dil ve Tarih-Cografya Fakultesi Dergesi, 18
(1960), 227-259, (Ankara: Tiirk Tarih Kumuru Basimevi, 1962).

TUnver Unver, A.S., Istanbul Rasathanesi (in Turkish), Tirk Tarih Kurumu Yayinlarindan,
VII Seri, Sa. 54 (Ankara, 1969).

Wiedemann Wiedemann, E. Aufsitze zur arabischen Wissenschafisgeschichte. 2 vols. (Hildes-
heim: Georg Olm, 1970).

‘Wicdemann-Hauser Hauser, F. and Wiedemann, E. “Uber die Uhren im Bereich der islamischen
Kultur”, Abhandlungen der kaiserl. Leop.-Carol. Deutschen Akademie der Natur-
forscher, 100:5 (1915).

de Zambaur de Zambaur, E., Manuel de Généalogie et de Chronologie pour I’Histoire de I'Islam,
(Bad Pyrmont: Heinz Lafaire, 1955 (reprint of 1927 edition)).



Ablwardt

Brice-Imber-Lorch

Brockelmann
Destombes

Dizer

DSB

El 2
Gunther
Irani

Janin
Kennedy

Kennedy-Ghanem

Kennedy-Haddad

King 1

Livingston

Lorch 1
2

Maddison-Turner

BIBLIOGRAPHICAL ABBREVIATIONS

Ahlwardt, W., Die Handschriften- Verzeichnisse der Kiniglichen Bibliothek zu Berlin.
5. Band: Verzeichniss der arabischen Handschriften, (Berlin: A. Asher & Co., 1893).

Brice, W., Imber, C., and Lorch, R., “The D3a’ire-yi Mu’addel of Seydi Ali Re’is,
Seminar on Early Islamic Science (The University of Manchester), Monograph
No. 1 (July, 1976).

Brockelmann, C., Geschichte der arabischen Litteratur, 2 vols. 2nd ed. (Leiden: E.]J.
Brill, 1943-49), Supplementbinde. 3 vols. (Leiden: E.J. Brill, 1937-42).

Destombes, M. “Des chiffres coufiques des instruments astronomiques arabes”,
Physis, 2:3 (1960), 197-210.

Dizer, M., “The da'irat al-mu®addal in Kandilli Observatory and Some Remarks
on the Earliest Recorded Islamic Values of the Magnetic Declination”, Journal
for the History of Arabic Science, 1 (1977).

Dictionary of Scientific Biography. 13 vols. (New York: Charles Scribner’s Sons,
1970-76).

Encyclopaedia of Islam. 2nd ed. 3 vols. to date. (Leiden: E.J. Brill, 1960-present).
Gunther, R.T. The Astrolabes of the World. 2 vols. (Oxford University Press, 1932).
Irani, R.A.K. “Arabic Numeral Forms”, Centaurus, 4 (1955), 1-12.

Janin, L. “Le Cadran Solaire de la Mosquée Umayyade &2 Damas”, Centaurus, 16
(1972), 285-298, reprinted in Kennedy-Ghanem, pp. 107-121.

Kennedy, E.S. “A Survey of Islamic Astronomical Tables”, Transactions of the
American Philosophical Society, N.S., 46:2 (1956), 123-177.

Kennedy, E.S. and Ghanem, L. The Life and Work of Ibn al-Shatir: An Arab
Astronomer of the Fourteenth Century, (Aleppo: Institute for the History of Arabic
Science, 1976).

Haddad, F. and Kennedy, E.S., “ Geographical Tables of Medieval Islam ”,
Al-Abhdth, 24 (1951), 87-102.

King, D. A. “On the Astronomical Tables of the Islamic Middle Ages”, Studia
Copernicana, 3 (1975), 37-56.

«Astronomical Timekeeping in Fourteenth Century Syria”, Proceedings of the
First International Symposium of the Institute for the History of Arabic Science,
Aleppo, 1976.

«“Medieval Mechanical Devices: a review of D. Hill’'s translation of al-Jazari's
treatise on mechanical devices”, Histery of Science, 13 (1975), 284-289.

«A Fourteenth Century Tunisian Sundial for Regulating the Times of Muslim
Prayer”, in Saltzer, W.G., and Maeyama, Y., eds., Prismata: Festschrift fir Willy
Hartner, (Wiesbaden: Franz Steiner Verlag, 1977), pp. 187-202.

Livingston, J. W., “Nasir al-Din al-Tasi’s al-Tadhkirah: A Category of Islamic
Astronomical Literature”, Centaurus, 17 (1972), 260-275.

Lorch, R.P., “The Astronomy of Jabir Ibn Aflah”, Centaurus, 19 (1975), 85-107.

«“The Astronomical Instruments of Jabir Ibn Aflah and the Torquetum”, Cen-
taurus, 20 (1976), 11-34.

Maddison, F., and Turner, A. Catalogue of an Exhibition “Science and Technology
in Islam” held at the Science Museum, London, April-August 1976, in association
with the Festival of Islam (unpublished).






XVl 5 G 15 g
Mvwz,;,“gwwwb 2 -
gﬁ[ﬁw (b’”(/bﬁuy id,lb,“}
{&"WJ P Plaslysa ot s
e o L it 0> Gl oS

SO bLIg g o5 % UL

.-‘-t 2500 0 g | o o0

X
i
& e
)
§
T
.
A * &
5 i
‘.‘_;,( -
Pt
% & :
.

e

Pl. 231 fol. ¢






lII

o Y R kot ke uitsT
%J’)/‘* ,w" Jé/ Zgpr —pVRZ
i%’”%p )_,’JD) -t ;'cr“’).r! }9)))
Wl (,,,_)o‘,JL{(ijJWufu 54
8 Ls JJ,_,‘ (3 L-o_,d’ 9 M o5 i3 fe s
! wabfxy/ae;ﬁ oA g 6 U
Vs folmer' ) id
J’WU‘L‘"J”J)‘)?&)%’)?E'J‘:%*

\3{:&544‘ .»ba) 23 BT

20 A a5k uwm& i
: /,at.,‘_‘.n,;u:,,gwe;w.}//ﬁ Plan!

k ub/ ,»,Jb LAy e e U Lt o i f 52 0
/‘,ﬂvb/t;’} SACEE Losdlys o 17
i U B
7 ,;ly!sljﬂ‘f PJL‘“‘I’,""‘“/:-‘" (chfj“’w 1
‘.%WJJJ)QJ:‘WJ/’VJ;Y oL \‘13
. J‘:f/;,gybo Ab" oX%u 2’
; %,ﬁwgwy}s‘ b sl 5

Pl 22: fol. 6+






¥

b3 0

o g

UG B i

FroLly 2B ser, st

I Aslaa il 2ol Jo o 4 i) 4]
s KLl anslly S MBI Joa T

Pl sty s Wik
R i i
I G5 st oI
A upb S s A
e Yor GG o
})ﬁ&’&’d{“'&lzﬁ"w 5l od o0 Y

iy Wty Gaellz
' ;{ﬁu’jﬂ;fw GUonslife
222 ¢z s WA

55

W’ ,ﬂj”) &

| Lidiz, U'%/::
e Yotk

2,5 Ljokr

e el i

PL. 21: fol. Gr

S e A »t»—ﬁ;‘_‘.—aﬂwﬁz“’Ah‘ ”

bl



‘ot

alb’)',r’J»’ /L»T‘,Jwy"‘*’"’-}‘f -

\‘f L:.,),A,»,,_,\,yuw‘_;/,..‘r, . N
o »‘,wl,»wﬁ/tbﬂ‘ﬂf!/aw;,, s

T W,A,sb.j,u e,

s o2

?', ,
n ’o,.l)b,(,pdp, o o

*":”d“”d& e f&w )
e bis 5k 5 ey
ﬁf%’*ﬂwﬁ%@" .

"fu*baw,v%, y.ug :




Y
Jﬁ‘ifﬁy,ub he: 4’,:»”,}’ Ld;) > £
G %

.v:rfgu "‘obl'")\‘)dr/” :)y ”

eé‘&ﬁfﬁj,w),lUUMV J"'fﬂt&'~ : ;
wﬁ"ﬂfdw‘ il 44/

) J&J%’nﬂ‘: ,1’»’: !f @“ 1
Rl antih b
| ﬁ»ﬂ’l ” 97 ; WUMW,UM' |
4 )r,w,f gﬁuwd»ﬁw
MAr»hJ,wbu o el s Ao 3
4 BgL b Ao w».»"‘»ow’ |
uﬂcquuwb 50 052 B ety
ub"w N,’L”U;’ VZJ,]/ ) ’,.‘u) i

¢
y
H

wan }‘
Pl. 19: fol. 5r




‘ BB I, Syl ,éwvd%i»f'

L]

AR b agi )

OV R L e

,.«-uf*,"i
<

R

rdwl%l‘ﬂ‘ .Jb;] ,_r)b) MA”’A‘;TS!?

AL Dl

Pl. 18: fol. 4v



V. _ogsh 2ol /5“) 2 281]
i ‘*rﬁ"vﬁ‘ u &> ac (_p;"”u‘
*’me’ub‘ Lot gy e

-y oﬂm‘b‘;@w‘»‘w’ww 5geP) b EY |
'L")MUJ‘MW ’.»)UJ‘/J'JJ%U NI
%*RWJ; L ae ol ‘Aﬁuﬂ 255 o |
ﬂ_}éb»&tv»w {2 15 s Lk
262 rb‘:}i‘/‘:‘sf TP ALy

35 wa';é‘»,g,w |
w%,@, "é')ef"“"d“’uku‘ﬁ,bﬂf ]
S RN PPN
B2 ”f.ﬁ"u\f’ﬁ‘ LA b sk
A enro! JJ’AAJ}J‘V;‘ )’)‘\/fd”
babz "’f“,@’(‘JVW»JM>U Uk
A st ‘JAUJu‘bJUf'*'JU-’
J;Ayywﬁi'wwcyk’(r}ef’ﬁﬂ |
eGPy

Pl 17: fol. 4r



i UJ&‘J}’.’,’O’ % Bui b

Ay"ﬂﬁth}L? ]
| Rl N Kt s, o
3 fil‘s’b;b 15! gt 5410 ’/':"’J*"""JJ

. WL‘)L&" ?U’#me}u’ﬂ? *’5’3’/

,L»Ardﬂbd’ab’ﬂl’mf‘xw’ 7
i Kf‘{k/(’ N’J"”ﬂ;’d)‘J’z A2 ;w" vMU
;1 JfJL’ s oy ) ﬁ/)}ﬁd’%ﬂ’ﬂw’ﬂf
| GBS [isTs 18
‘“’5}/‘;1‘7"‘ b "«’de //é“’J‘ I b)) ﬁ,;ew” ;
1 .y’ta;’ o3 aa) J)f’ d,-; bodlls 5 s asl w"v}‘
i w Gy o e e IR,
o »{’J'A!“ijvvﬂ Jo)is? ilp s
z’.’#"w/'w'ﬁ (Bl ol 15 e

el At o pre

Pl 16: fol. 3v



M"‘Jt") '._3.__;1,“\':;.;..
4 Igiallheats "u’fYWM.A

: :'. J‘A‘U”JL’ uo)/’)‘ ’J.’ W
A2 b1 ‘f‘yg/J‘Wﬁ""g"*f"’” i#&jo;“
1 .Vw@‘w o ’L“”JJ}‘J"‘ Gl }uf&f
*%ﬂ‘i’}} -—'W}_}"’)’Wr) -
75 "*';,ﬂ)wyf —J,Jbg,)bu,,ﬁ;“

‘g”‘“f‘d"/&’w‘&‘ﬁ‘u"k"r‘%'

5 L"'ff)/ %}WJJ‘:}E”
'JJM@W%}JWUJ; w;bjpjﬁ

ikt y"_ﬂ’t:u’; oW 50/ Ayf-_,
%0 WJA", £ ;M;J[pu‘;{,i,ﬂ

Pl. 15: fol. 3r

{

iy 20 MRS

& Aﬂ’./wﬂeué Ci




| MWGU’/J 1225l ot K o ptheiiss -‘i
4 o W RS
i Muww Soyilyltorr i
Q&J“%}d’; aU,o)w t({’),,n
S S50 Y P!
. J’»' Aty & LHE
,.{;U;% Slisrhoy e (ob*ﬁ ?
| B --ww, g GHGT |
: B ki) s
P r‘*’;ubb/wé lier 3 tﬁ‘*
LIt b5 )i 5o
oI U il fer e |
v”!’f‘/b”g’ff@!/,wuwuyf ;
5% ue G 5] peh b tP -

B o (LI G < oo harke .
'/ﬂ//e/;jzi;aa’ )9

| B3 Loplis) fore
£ ';,f.: ¥ / ;;‘Iﬁ# .

S '-/JI!,JZ’L/ )‘g‘w 5

)ﬁ“*‘*“3' "-,J--na"-ﬁ..lb'

Pl. 14: fol. 2v



P RS wuwwv
Fjﬁ 5 hsp_ s o it JEIB
S350 oINSV dehlr g LS

(%) J,»w Lelin ) pu/;,,,aw
-——-—-—-—J; ‘;u/, &’W’f’”&t"’/ ,o

F bl oyl gl I 2
» *iwﬂypk,o*‘" (o) 057
VAT sl bl iV oA e

---" ~y 'i&*)ﬂ’““)m)‘/ &) )./‘ fy

ﬁ/g 5800 1 Juss - aMlrgsshs o) salsf
S S A N PR

UJJ-’”’ 4 5’;}"Juﬂ_;4;q}o"bo >

(',“‘/f‘u’w“..}»‘”,*‘"i”-/ Syt

_ /}{JJJ‘JJ‘”} z‘«./‘ﬂu,ﬁ’dﬁa’/" : '
Il it s i)y plly G

)’fJ’JwA’ Joapins 6 «mw:,@ * &

i N = T g e

»
B
LA Asarakh AT




& j%,vw”./fjf b A2 WAl LZ"’M N
V‘,y e g A\t e A2
s /JJ‘”"’WJ/ “r
wW&»&&w%MWW 
/af ﬂﬁul)wr‘b;.ay (st Hf”.

&wwww%mwﬂﬂ“
/f‘p%albuau Jﬂﬂy//wﬂ"’“
*--*”'-—‘”d YA 3l 2 it foo ;
o S ks, S e G TR
-abqﬁu%%wungf

M@%fﬂm

e AR .
7 T A, i »

/’&//)L@”f B
' ’”" ééb")’/

Z’UL,.(J} z}"

Pl i2: fol. 1v



u&z’:g’wg;’b /Q//',}j
: mexyz’r\w A
A@»UW;VL»'&‘MJ"UJU‘—“"M@ ¢
i hinsy quA./%-»f»‘SJ‘U" ;
Q}‘v' N A ]
it M'A@&'ﬂﬁ%{uﬂﬁw;a)’ ,
DA L eam s (g
‘, uéﬂ LN cdpials ’e”;ﬁd)}‘ﬂbc rd, |
(20 wuruwﬂwz/ﬂ,ufp*—“‘ B

, 1866 a On the) phllosophlca;,l mstxument called (/anduqi
; al yawéqyt & m. 13 pp k. |

Laal

Courtesy Staatsbibliothek, Berlin

PL. 11: Ms Berlin 5845, fol. 1r



(Photo W. Meyer, Courtesy Kandilli Observatory)

Pl. 10: The da’irat al-mufaddal in Kandilli Observatory, viewed from above
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Pl. 8: The outer side of the Kandilli plate
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APPENDIX (King)

I present here the edited Arabic texts of (1) the fragments of Ibn al-Shatir’s
treatise; (2) the treatise of Ibn Abi I-Fath al-Siifi; (3) the scientific section of
al-Tiltini’s treatise on his own sundial and qibla indicator box; (4) the section
from Ibn Yiinus’ Hakimi Zij dealing with the masdtara; and (5) an anonymous
note on the use of the thread of the masatara. The Berlin manuscript of (1) and
(2) is carefully copied and replete with hamzas. The Cairo manuscripts of (3)
and (5) are deficient in hamzas. These distinctions are maintained in my versions.
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Ibn al-Shatir designed his sandig al-yawdgit in 767TH (=1366) when he
was already sixty years old. We may presume that he was familiar with the tor-
quetum-like instrument described by Jabir ibn Aflah in his revision of the
Almagest of Ptolemy.’® Jabir’s work was known in thirteenth century Damas-
cus,’ and Ibn al-Shitir cites it in his treatise on theoretical astronomy.'” We
do know that for observations of celestial altitude and azimuth he used a large
graduated semi-circle erected vertically on its diameter and pivoted so that it
could rotate about a graduated horizontal circle.’®* We also know that he cons-
tructed a large astrolabic clock in his house which somehow rotated in toto and
displayed the time in equinoctial and seasonal hours.’* Both of these instru-
ments are lost, but, fortunately, an accurate replica of the magnificent horizontal
sundial that he constructed the main minaret of the Umayyad Mosque in Damas-
cus survives.? His“box of sapphires”is a toy in comparison to these more sophis-
ticated devices, but if the governor of Damascus was pleased with it, service
was done to the development of astronomy.

F.  Projet de conclusion (Francais)

L’instrument comporte deux cadrans universels, I'un polaire, 1’autre
équatorial. Avec ce dernier on peut mesurer I’angle horaire du soleil ainsi que
celui des étoiles. Sous réserve des probléemes des deux textes, ni la description ni
I'usage de 1'un ou de I’autre ne sont complets. De toute fagon, I’appareil étant
petit et de construction assez peu précise, il ne pouvait servir d’instrument
d’observation. On voit au surplus que, un siécle apres, le plus illustre astronome
d’Egypte ne savait décrire ni I'instrument ni son usage. Nous espérons avoir
mieux réussi!

F.  Conclusion (English)

The instrument consists mainly of two universal sundials, one polar, the
other equatorial. The latter can be used to measure the hour-angle of the sun
and also the stars. Given the problems of the two texts, neither the description
nor the use of one or the other is completely clear. Anyway, since the instrument
is small and not particularly precisely made, it could hardly serve as an obser-
vational instrument. A century later the leading astronomer of Egypt could
describe neither the instrument nor its use. We hope to have done better!

15. On Jabir b. Aflah see the article in DSB by R. Lorch. On his equatorial armilla see Tekeli 1, Lorch
1 and 2, and Maddison-Turner, no. 112.

16. MS Berlin Ahlwardt 5653 of Jabir’s Isldh al-Majisti was copied in Damascus in 1229. Cf. 4hl-
wardt, p. 141 and Lorch 1, p. 88. Jabir’s work was known in the Muslim East both in its original form
and in an abridgement by Qutb al-Din al-Shirazi (Suter, no. 387). Also Yasuf b. Yahya al-Sabti (Suter,
no. 342) in the late twelfth ceutury brought with him Jabir’s astronomy from Andulusia to Cairo where
he improved it and wrote a commentary on it under the supervision of Maimonides.

17. See, for example, Livingstone, p. 273.

18. The instrument is illustrated in a later Turkish work on observational instruments: see Tekeli 1,
pp- 333-334, and Unver, plates 14 and 23, and Sayili, p. 73.

19. See for example, Kennedy-Ghanem, Arabic text p. 12, quoting the contemporary historian al-
Safadi who saw the instrument.

20. Described in Janin (see note 7 to the introduction of this paper). On the discovery of the frag-
ments of Ibn al-Shatir’s original sundial see also Kennedy-Ghanem, pp. 69-71. According to al-Safadi
(see note 18 above), Ibn al-Shatir also made two vertical sundials for the gibla (south) side of the same
minaret on which he placed his horizontal sundial.
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Why then have a box ? Perhaps this question was asked by the fifteenth cen-
tury Egyptian astronomer al-Wafi’i, who, as we now know (see the note added
in proof following Section D), was familiar with the sandiq al-yawaqit. Al-Wafa’i
invented the instrument )
called dd@’irat al-mucaddil,
“the equatorial (semi-)
circle”, which he described
in a treatise now edited
and translated by S. Te-
kelil* This instrument
consists mainly of a semi-
circular graduated arc
which can be conveniently
oriented in the equatorial
plane, and then be used by
means of a semi-circular
sight-vane for measuring
the hour-angle. It is also
equipped with a compass
and a qgibla indicator (see

latitude
quadrant

Sighting vane

equatortal
semi-circle

Fig. 10
Fig . 10) . The essential components of the dd’irat al-mu‘addil

One does not need a universal polar sundial on an instrument already
fitted with an equatorial plate, particularly when the orientation of the sundial
is so complicated, and the viewer on the equatorial plate is so very clumsy.
Also, neither can be conveniently used to determine the time of the “ayr, although,
as we have shown, Ibn al-Shatir did not know this. So al-Waf3’i’s instrument is
somewhat superior. Al-Siifi wrote a treatise on it also, as did several later astro-
nomers in Egypt, Syria, and Turkey. Two late examples of the di’irat al-mucaddil
are preserved in Damascus and have been described recently by W. Brice, C.
Imber, and R. Lorch.’? One is more or less the instrument described by al-Wafa’i;
an innovationis a small vertical gnomon erected on the horizontal base with an
arc for the “asr marked nearby on the base; when the shadow of the gnomon
falls on this arc the time for the “asr begins.!* But this arc corresponds to a
specific latitude, so the universal application of the instrument is impaired. The
other Damascus instrument is a hybrid type and includes a horizontal sundial
for a specific locality, probably Istanbul. A third example of a dé’irat al-mu‘addil,
constructed in 1066H (1752), and the remains of a fourth, are preserved in
Kandilli Observatory and have been described recently by M. Dizer.!* The
complete Kandilli instrument (see Pl. 10) also bears a horizontal sundial for a
specific latitude.

* *® *

11. See note 5 to Section B. Tekeli’s conclusions are misinterpreted in Nasr, p. 126, note 31. Any
future investigations of this instrument should take into consideration a related instrument called the
mugawwar on which al-Wafa’l wrote a treatise extant in MSS Manchester Rylands 361N and Cairo Dar
al-Kutub migat 504,1. Al-SGfi also wrote a treatise on this instrument extant in MS Aleppo Awqaf 938.,4.

12. See Brice-Imber-Lorch, photo on cover and Fig. 2. The first Damascus instrument is also illus-
trated in Nasr, p. 44, plate 20a, with the erroneous caption “an Ottoman compass”.

13. Misinterpreted in Brice..., p. 7, Fig. 2. The bottom of the word “asr written out in Arabic is intend-
ed to be the curve for the “asr.

14. See Dizer.
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the latitudes of Cairo, Istanbul, Damascus, and Medina, is Kashf al-rayb wa-
bayin al-sirr al-ghumid fi l-“amal bi-dd’irat rijal al-ghayb wa-bi-l-basija dhat
al-°urid by °Abd Allah ibn °Abd al-Rahman al-Tulani, muwaggit at the Ibn
Tialan mosque in Cairo ca. 1600; this is extant in two manuscripts
in Cairo.* The box described in this treatise is also inseribed with infor-
mation on the stations on the land route between Cairo and Istanbul and with
some markings of magical significance. (The “scientific” section of the treatise is
presented in the Appendix.) A treatise on a simple qibla indicator is Bayan al-
sirr al-ghamid fi rasm d@’irat al-majarib by Abul-Kbayr “Abd al-Rahman al-
Wafi’i, muwaqqit at the Ghawri madrasa in Cairo; this work is extant in a
manuscript in Cairo.® None of these authors mentions the sandiq al-yawdgit
of Ibn al-Shatir.

* * *

Several Islamic treatises on sundials compiled prior to the time of Ibn
al-Shatir such as those of Abf °Ali al-Marriakushi and al-Magsi, both compiled
in Cairo in the thirteenth century, include a description of the construction of
a sundial for latitude zero, and also point to its universal application.® Both
these treatises also contain a description of an equatorial sundial to be used for
any latitude.”

* * »*

Ibn al-Shatir’s instrument is the earliest surviving Islamic instrument
originally fitted with a compass. The compass is very rarely mentioned in the
known astronomical texts prior to Ibn al-Shatir: the only example which comes
to mind is the late thirteenth century treatise on the astrolabe and sundial by
the Yemeni Sultan al-Ashraf in which the use of the magnetic compass is clearly
described.® However, we know that the use of the magnetic compass was already
widespread on the sea route between Syria and Egypt in the thirteenth century.®

* * *

The arcs of horizons on Ibn al-Shitir’s instrument and the movable
ecliptic arc which we have hypothesised are strongly reminiscent of the universal
astrolabe of Ibn al-Sarraj,’® made less than forty years before the time of
Ibn al-Shatir. It seems highly probable that Ibn al-Shatir was influenced by

Ibn al-Sarraj’s instrument.

* * *

We have noted above ( end of Section D ) that the various appen-
dages to Ibn al-Shatir’s instrument cauld not be put inside the box.

4. MSS Cairo Dar al-Kutub Talat majami°® 811,5, fols. 48v-57r, copied 1198H, and Mustafa Fadil
migqat 175, 2, fols. 31v-47v, copied ca. 1150H.

5. MS Cairo Dar al-Kutub migat 760, 2, fols. 5r-10r, copied ca. 1100H.

6. On al-Marrakushi’s discussion sce Sédillot-pére, II, pp. 481-488 and 607. For al-Maqsi see Suter
no. 383.

7. See Sédillot-pére, 11, pp. 496-498 and 524-532.

8. This treatise is extant in MS Cairo Taymir riydda 105.

9. Cf. Wiedemann, 1, pp. 36-37, citing the thirteenth century Egyptian scientist Baylak al-Qipjaqi
(on whom see further the article in DSB). Al-Qipjaqi also wrote on astronomy.

10. See note 9 to Section C.
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form of slide rule. There are three scales from left to right, of which the middle
one displays the arguments

5 10 15 .. 90
linearly. The upper scale displays the numbers
5 10 15 20 23 35

on a non-uniform scale. The last number is designated with the abbreviation yq
which means dagd’ig, minutes, and the series represents the sequence

5% 10° 15° 200 23° 23;35°,

which are values of the solar declination. With the upper and middle scales one
can thus read off §(2) or A(3). The value 23;35Y for the obliquity of the
ecliptic is that of Ibn Yianus determined four and a half centuries previously,
and preferred at least in Egypt to the later (and more accurate) values of Ibn
al-Shatir (23;31°) and Ulugh Beg (23;30,17°). The lower scale bears the inscrip-
tion zill mabsit, are horizontal shadow, and the arguments from the right hand
side

5 10 5 20 5 30 5 40 5.

which represent
5 10 15 20 25 30 35 40 45

and measure the cotangent to base 12 of the corresponding arguments on the
middle scale. An identical scale is illustrated and described in the treatise on
instruments compiled by Aba ©Ali al-Marrakushi in Cairo in the late thirteenth
century (see Sédillot-pére, 11, Fig. 82 on PL. XIII, ad p. 463, taken from MS
Paris B.N. ar. 2507, fol. 127 v).

E. Ibn al-Shatir's Sandiiq al-yawagit in the Context of Earlier and Later Islamic
Instrument Making

Although the Aleppo instrument is unique and the Berlin manuscript
is unique, we may assume that several such instruments were made in the
fourteenth, fifteenth, and sixteenth centuries. However, compendia of the kind
which were so popular in Europe in the sixteenth and seventeenth centuries
were rather uncommon in the Islamic world, and there is no evidence to suggest
that the European tradition was in any way inspired by the Islamic tradition.
A very limited number of Islamic instruments bearing a single sundial for a
specific latitude, and a qibla indicator and compass, survive to this day.!
Treatises on such instruments were also rare. One treatise on a sundial for a
specific latitude which can be inclined to serve other latitudes is preserved in a
manuscript in Princeton, where it is attributed to Ibn al-Shatir’s colleague
al-Khalili,? and in another in Manchester, where it is attributed to al-Wafa’i,
an Egyptian astronomer of the generation preceding al-Stfi.> A treatise des-
cribing a box with a compass, gibla indicator, and four horizontal sundials for

1. For an example from Isfahan, see Maddison-Turner, no. 84.

2. MS Princeton Yahuda 373, fols. 131v-135r. Ou al-Khalili see the article in DSB, supplement.

3. MS Manchester Rylands 361, fols. 33r-35-35r, copied 1154H. On al-Wafa’i (Suter, no. 437) see also
note 11 below.
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devised by the shaykh, imam, and great scholar °Al3° al-Din
Ibn al-Shatir, inspired by (??) the teacher Muhammad al-
Jawhari. Property of the slave who has need of God —may He
be exalted — “Abd al-°Aziz ibn Muhammad al-Wafa’i al-Miqati,
(who) made this in the year 847 Hijra (=1443-44).”

The inscription is written in the distinctive hand of al-Wafa’i known to us
already from various manuscripts. I have no information on Muhammad al-
Jawhari. On al-Wafa’i see Section E.

The outer side bears a graduated circle identical to that on the Aleppo
instrament. The fifteen arcs of horizons in the lower semi-circle are likewise
identical, but instead of a single arc of horizons for Damascus, the Kandilli
plate bears four arcs of horizons in the upper semi-circle for the latitudes of
Mecca, Medina, Cairo, and Damascus.

The inner side has no counterpart in the Aleppo instrument and its
markings are of a variety not mentioned in the treatises of Ibn al-Shatir or
al-Safi. The top two-thirds of this side is engraved with the markings of a prime
vertical sundial for latitude 30° (Cairo)! To use this sundial the cover must
be raised so that it is vertical, with the inside of the cover facing south. The
rectangular scale of the sundial is graduated for each 15° of hour-angle measured
from the meridian which divides the sundial vertically; each 15° interval is
subdivided for each 5° At the middle of the upper edge of the sundial there is
a small hole for a thread or a metal gnomon. This hole is not visible in Pl. 9,
since the photograph was improperly trimmed at the top. The divisions on the
outer scale are intended to measure the hour-angle by means of the shadow of
a gnomon through the small hole erected in the direction of the celestial pole.
It is not clear to me how this could easily be achieved. The divisions on the
scale make the following angles with the meridian bisecting the sundial:

Hour-angle Angle to
on scale meridian
159 13¢
30 27
45 41
60 56
75 73
90 90

which are correct for latitude 30°. Note that the sundial will not work for §>0
and t > 90°. A detailed discussion of the construction of such sundials is con-
tained in the treatise of al-Marrakushi (see Sédillot-pére, II, pp. 511-520 and
especially 562-565). By introducing such a sundial into the sandiag al-yawagit
al-Wafa’i has violated the universal aspect of Ibn al-Shitir’s instrument.

A graduated quadrant without numerical arguments is engraved on the
plate, with a small hole in the lower left corner which would once have accom-
modated a second thread. This quadrant could serve as an altitude scale if the
cover were erected vertically and the instrument aligned so that the cever was
in the azimuth of the celestial body under observation. In view of the fact that
the outer side originally bore an alidade this feature is entirely superfluous.

The remaining markings on the inner cover constitute a very simple
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Pour mesurer ’ombre verticale Ibn al-Shatir déplace le couvercle qu’il
met en position verticale (par le taquet et le premier trou de I’arc des latitudes),
puis il le fait tourner de fagon que le rayon lumineux joue dans I’alidade et donne
lecture de Pombre verticale sur la plaque graduée, en tenant compte des unités
utilisées comme bases.

* * *

Al-Stfi (Section 4) décrit une méthode correcte pour trouver la hauteur
du soleil. La boite est placée sur son coté avec le couvercle dans I’azimut du
soleil. On tourne I’alidade jusqu’a ce que les rayons du soleil passent au travers
du trou pratiqué dans la pinnule supérieure et tombent sur le point correspondant
sur la pinnule inférieure. La hauteur du soleil est alors mesurée sur I’échelle
graduée. On peut ajouter que 1’alidade munie des deux régles sert aussi a déter-
miner 1’azimut du soleil quand le couvercle est en position horizontale.

Nous écartons comme étant impraticable 'usage de l’instrument par
lequel al-Sifi trouve la moitié de la durée du jour solaire (Section 3). Ses instruc-
tions pour trouver la déclinaison du soleil (Section 5), le demi-excédent du jour
solaire (Section 6), les ascensions (Section 8), et méme le temps de 1’°agr (Section 7)
qui sont d’ailleurs courantes, n’ont en réalité rien a faire avec I'instrument d’Ihn
al-Shatir. De méme ses instructions pour trouver les ascensions de nuit (Section 9)
comportent une alidade munie d’une certaine fagon d’un fil, qui ne figurait pas
dans l'instrument original d’Ibn al-Shatir.

* * *

Finalement nous remarquons que s’il est possible de mettre des saphirs
dans des boites (voir note 2 a I'Introduction), on ne peut pas mettre dans la
boite d’Ibn al-Shitir les différents piéces et morceaux de son instrument pour
les y conserver. Primo cela abimerait 'aiguille de la boussole. Secundo les deux
régles sont trop longues pour entrer dans la boite. Pourquoi alors avoir un tel
coffret? Cette question sera considerée ci-dessous.

Note added in proof (King):

The History of Science Museum at Kandilli Observatory near Istanbul
possesses a single square brass plate (see Plates 8 and 9), which is all that remains
of a second example of Ibn al-Shitir’s “box of sapphires.” This plate came to
our attention after the preparation of this paper. The plate measures 120 mms.
% 120 mms.; these are precisely the dimensions of the cover of the Aleppo
instrument. It is engraved on both sides, unlike the sliding plate and the cover
of the Aleppo instrument. One side bears a graduated scale and arcs for the
horizons and the other bears a sundial and some linear scales. There is no trace
on the plate of any hinges which could have attached it to the box. However,
there is a hole near the top right corner of the first side (PL 8), 100 mms. from
the bottom edge, which suggests that the plate was originally the cover of the
box. The graduated circle would have been on the top of the cover.

The inscription on the outer side reads:
Mo S Ll ol ol gle Gootal Jlll (LY el i ol LY bl il 3 e
2 AEY ple s Jog JELl @bl it gr yjelle d B 1 il el g o bl 4t

«The universal box of sapphires for the operations of timekeeping,
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détermine la longueur du style. Le déplacement vers le haut de la plaque hori.
zontale permet davantage de mesures avec les différentes unités de base con-

rantes (voir Fig. 9).
(a) Mesurer une ombre horizontale pour base (syy) et altitude > 450

12
S12
(b) Mesurer nne ombre horizontale pour base 12 et altitude < 459,
.
iy Vo
l 5 -0~
faire / 7/ i \
monter
la régle 6 calculer
mobile
12 36 6 S1y = 25,

ombre ne se laisse pas mesurer mesurer I'ombre pour base 6

(c) Mesurer une ombre horizontale pour base 7

4

S7

Fig. 9
Usage des deux régles et de la régle mobile
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Fig. 8A Fig. 8B

qu'on pourrait aussi avoir mesurées avec la deuxiéme alidade, car
«'(2) = (A} + 90°

Mesurez I’angle horaire ¢, soit avant midi soit aprés midi, et calculez la longitude
de 'ascendant 2j d’aprés

ap(Agg)= o'(}) + t (aprés/avant midi).

Pour trouver I’ascendant de nuit, on observe une étoile dont on connait
les ascensions représentées par disons, «’, et on mesure I’angle horaire t. Puis
on calcule la longitude de I’ascendant d’aprés

ap(rg) = o' + t (aprés/avant minuit).

Pour calculer, par exemple, le temps T qui reste jusqu’au lever du soleil on
calcule d’aprés

T = agp(d) — ap(n).

Toutes ces formules s’expliquent trés facilement si 'on considére une sphére
céleste.
* * *

En tout cas l’auteur abandonne la position équatoriale du couvercle
pour déterminer les ombres horizontales et verticales du soleil.

Le couvercle est d’abord rabattu sur la boite en position horizontale et
l'alidade est disposée de fagon que la pinnule qui comporte un trou dirige le
rayon de lumiére en direction de la pinnule opposée. Et c’est 1a que nous pensons
trouver I'usage du dispositif complémentaire que nous avons imaginé plus haut.
Ibn al-Shatir s’attache alors & déterminer I’ombre horizontale sur la graduation
horizontale en fonction de la graduation verticale sur la pinnule dont le trou
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n’étant plus illuminé par le soleil.

* - *

Nous n’avons malheureusement pas la section du traité d’Ibn al-Shatir
ou il explique 'emploi du couvercle.

N Mais il n’est pas difficile de 1’ima-
-0- 8¢ giner. Ayant élevé le couvercle en
71N position équatoriale, on tourne ali-

dade avec ses deux régles jusqu’a ce
que les rayons solaires passent par le

QM s trou au milieu d’une des régles et illu-
-0z minent P’autre régle symétriquement.
11 Alors onlit ’angle horaire sur le cercle

gradué (voir Fig. 7). On n’a pas besoin
de style, et la longueur de la régle sur
laquelle tombe I'image du trou de
lautre régle assure que ce plan
équatorial fonctionne pour toutes dé-
clinaisons solaires. La lecture de
I’heure pourrait aussi avoir lieu par
I'ombre d’un style central perpendi-
culaire circulant devant les gradua-
tions horaires inscrites tous les 15 de-
gres. Mais ces graduations étant ins-
Fig. 7 crites sur la surface supérieure d’un
plan équatorial, I’emploi du cadran
serait limité & la période de ’année comprise entre les équinoxes et le solstice
d’été. Pour en permettre ’emploi pour le reste de ’année il eut fallu graver les
graduations horaires, inversées, sur le dos du couvercle.

|

On peut employer le plan équatorial pour observer les étoiles aussi bien
que le soleil, mais il faut remarquer qu’on ne peut pas utiliser I’alidade pour les
étoiles avec déclinaison de plus de 45° Nord ou Sud.

* L] *

Avec l’arc de Pécliptique mobile dont le deuxiéme auteur émis I’hypo-
thése en Section C on peut trouver les ascensions droites sans bouger I’arc de sa
position horizontale. Les signes du zodiaque sont marqués sur I'arc de sorte
qu'on peut lire les ascensions droites « avec 1’alidade sur le cercle gradué.
Pour mesurer les ascensions obliques pour “toutes les latitudes” on met les deux
bouts d’un arc de D’écliptique dont on veut savoir les ascensions, I'un aprés
Pautre, sur I'arc d’horizon qu’on veut. La différence entre les deux positions
mesure I’ascension oblique (voir Fig. 8A). Pour mesurer les ascensions droites
on peut se servir de I’horizon pour latitude zéro (voir Fig. 8B).

Nous sommes maintenant en mesure de déterminer I’horoscope ou I’ascen-
dant, c’est a dire, le point de I’écliptique qui se léve a ’instant a I’horizon Est.
La connaissance de ce point est trés importante au Moyen Age pour la déter-
mination de I’heure et également en astrologie.

Pour trouver ’ascendant de jour on mesure d’abord 1’ascension oblique
%o de la longitude du soleil A pour la latitude desirée ¢. Voila les ascensions
du lever du soleil %@(2). Ajoutez 90°, voila les ascensions du midi, a'()),
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D. L’usage de l'instrument (Janin)

Aprés ces descriptions détaillées du cadran polaire et du plan équatorial,
on attendait d’Ibn al-Shatir des indications précises sur leur usage. On est décu.

Pour le cadran polaire, il rappelle simplement qu’il s’agit d’un cadran
universel utilisable en tous lieux & condition d’étre incliné selon la latitude de
I'endroit; puis il décrit son usage comme suit: orienter la boite avec la boussole;
mettre le couvercle en position équatoriale avec 1’échelle des latitudes; mettre
l'alidade dans la position Est-Ouest; prendre la plaque coulissante et la mettre
“sur les tétes des pinnules”; a ce moment la, dit-il, le cadran polaire gravé sur
la plaque coulissante donne les heures par 'ombre de son gnomon. On ne saurait
admettre cette explication: le cadran polaire est alors en position équatoriale
et ne peut pas fonctionner. Pour étre incliné selon la latitude, il devrait étre
perpendiculaire au couvercle et —tout au plus— appuyé sur les cétés des pinnules.
Il faut comprendre que le cadran est mis sur les c6tés des deux régles plates
qu’on applique a I’alidade (voir Fig. 6). Mais quelle position inconfortable! il
faudrait soutenir I’alidade a la main pour éviter qu’elle tourne —en méme temps
qu’aurait lieu la lecture des heures sur le cadran polaire! Il n’est pas difficile
d'imaginer des solutions plus simples et plus équilibrées pour mettre le cadran
polaire en position convenable.

La plus facile consisterait,
aprés orientation de la boi-
te, & 'incliner en la soule-
vant & I'arriére d’un angle

égal a lalatitude (Fig. 5A).
A ce moment, le cadran de \ =
la plaque coulissante restée ~
dans ses coulisses, muni de

son gnomon relevé, donne-
ra des indications horaires
exactes. Si dans cette po-
sition on tient a placer le
couvercle en position équa- (

toriale, il suffira de le dis- ¥y —_ N

poser perpendiculairement
au plan de la boite, et cela
en mettant son taquet dans
le trou zéro de l’échelle
des latitudes.

Une autre mise en Tig. 6

place du cadran polaire est

obtenue en faisant faire a la boite un angle de 90°, de fagon qu’elle repose sur
son ¢6té Sud (Fig. 5B). Le couvercle fait alors avec ’horizontale un angle égal
ala latitude et peut donc recevoir la plaque coulissante et son cadran polaire,
i condition d’avoir été au préalable débarrassé de son alidade.

Les heures qu’on lit sur le cadran sont équatoriales, chacune correspond
d une rotation céleste apparente de 15°. Remarquons que par latitude ¢ > 0,
déclinajson solaire § > 0, et angle horaire ¢ > 90°, le cadran ne fonctionne plus,
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théoriquement (voir Fig. 5) sur la “distance” d’une ville un triangle isocéle &
deux ctés égaux a 100, la droite DB
fera avec I’horizontale BC un angle
D de 90° — ¢. Cette construction
théorique est réalisée dans notre

cadran de la facon suivante: Ibn

al-Shatir nous signale I’existence

d’une jambe de soutien (qui aurait

¢ une longueur de 100 mm.): & son
extrémité elle est munie d’'un mé-

plat avec un trou central dans le-

quel on peut loger le taquet Ouest

du couvercle; a ’autre bout I’ex-

E

" ¢ trémité taillée en pointe peut étre
- A logée dans I'un des trous qui mar-
- 2 S0 = quent, sur I’épaisseur de la tranche

(voir Pl. 4), la position des diffé-
rentes villes; dans tous les cas le
couvercle est dans le plan équa-
torial correspondant a la ville
retenue. Cette seconde méthode,
nous dit Ibn al-Shatir, n’est prévue

B

Fig. 5

vite """ Tc

A
Fig. 5A Fig. 5B

que pour les villes importantes; elle a pour but d’éviter, pour ces villes, la re-
cherche de la position du couvercle par le quadrant des latitudes.
Sur la tranche Est de la boite (voir Pl. 2) on apercoit plusieurs trous, dont

I’utilité nous échappe.
PP * x %
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Sur notre instrument il importe peu a quel bout du demi-cercle on met le com-
mencement des signes.

Etant donné le fait que I'argument du cercle gradué commence au méri-
dien nous supposons de plus que cette alidade était munie d’une espéce d’indi-
cateur attaché perpendiculairement au diamétre de P’alidade (voir Fig.4A) ou
bien qu’elle possédait un demi-cercle complet basé sur son diamétre muni d’un
indicateur au milieu de sa circonférence (voir Fig. 4B).

| / )
|
|

Fig. 4A Fig. 4B
Reconstruction de I'alidade pour les aics des horizons

Pour compléter I’examen du couvercle de notre instrument dont chaque
cté, nous le savons, mesure 120 mm., ne négligeons pas de remarquer, a une
distance de 100 mm. des curieuses charniéres latérales du couvercle (voir PL 1, 2
et 4 ), deux petits taquets soudés qui débordent son plan, 'un a gauche
Pautre a droite.

Ibn al-Shatir nous révele ’existence d’une échelle circulaire de latitude,
sous forme d’un quadrant (de rayon 100 mm.) ayant son centre a l’extrémité
supérieure Nord du c6té Est de la boite, verrouillé verticalement en bas sur le
coté Est de ladite boite; il est gradué de 0° (en haut) & 90° (en bas), divisé par des
trous tous les deux degrés. Le taquet Est du couvercle peut entrer dans les trous
de cette échelle circulaire et I’on peut ainsi incliner le couvercle selon le plan
désiré et notamment selon le plan équatorial de la latitude locale.

Une autre méthode, plus originale, pour mettre le couvercle en position
équatoriale, résulte d’une échelle tracée a ’extérieur de la boite sur sa tranche
Ouest (voir Pls. 1 et 4). On reléve six noms de villes, dont chacun est accompagné
de sa latitude: Alep 36°, Damas 33;30°, Jérusalem 32°, Le Caire 30°, Médine
(al-Tayba) 24;40°, La Mecque 21;30°. On constate que pour chacune de ces
villes la distance comprise entre son nom et ’extrémité nord de la tranche est
égalea2r sin ¢, ot r = 100 mm. et ¢ est la latitude locale'®. Si I’on batit

10. Les mesures précises faites par M. le Dr. Kennedy sur la tranche confirment exactement les latitu-
des inscrites (sauf pour la Mecque qui est & 5 mm d’écart) .

Ville Latitudes indiquées Distances mesurées 2 r sin @ caleulés
par Kennedy (r = 100 mms)

La Mecque 21;300 68 mms 73

Médine 2440 83 83

Le Caire 300 100 100

Jérusalem 32;0 107 106

Damas 33;30 111 110

Alep 3650 117 118

On remarque que Ia latitude gravée pour la Mecque sur la tranche semble étre un 20° modifié¢ en 21;30°
(voir Planche 4), et de plus que la valeur de 2r sin P pour ¢ = 200 est exactement 68. Comment expliquer
cette erreur? Ibn al-Shatir mentionne la valeur 21;30° dans son traité, valeur qui était bien acceptée
2 Damas au quatorzieme siécle. Dans son Zij, cependant, il emploie le valeur 21;20° (voir note 4 ¢i-
essus).
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polaire sur elles lorsqu’on mesure les heures avec ce cadran. C’est un arran-
gement bien maladroit. Il vaudrait mieux se servir d’une autre alidade dis-
tincte avec les deux régles paralléles soudées en place.

* * *

Un faisceau d’arcs inscrits sur le couvercle dans sa partie inférieure attire
alors l’attention et fait penser aussitét 4 un tympan des horizons de I’astrolabe.
Ces arcs sont effectivement des projections stéréographiques de toute une série
d’horizons pour tous lieux”, dont certains précisent leur latitude: 30°, 40°,
50°, 60°. Un arc d’horizon isolé dans la partie supérieure du couvercle est marqué
“horizon pour la latitude 33;30°”. On a voulu le détacher du groupe des autres
horizons, le tracer exactement pour la latitude de Damas. Tous les arcs d’horizon
sont soigneusement dessinés®.

De toute facon, ce qui est curieux, c’est qu’al-SGfi ne fait aucune allusion
a ces arcs d’horizon. Ibn al-Shitir les décrit, mais malheureusement la description
de leur usage — si elle a existé — est perdue.

Pour écarter ’idée que ces tracés sont— comme il arrive dans d’autres
cas — purement décoratifs, le deuxiéme auteur émet ’hypothése d’une sorte
d’araignée d’astrolabe dont on pourrait se servir utilement. Tout ce qu’il faut
c’est un arc d’horizon ajustable pour la latitude, €, le complément de I’obliquité
de I’écliptique, ou, autrement dit, le demi zodiaque d’une araignée astrolabique
ordinaire. En effet on surimpose la moitié nord de I’écliptique d’un astrolabe
nord et la moitié sud d’un astrolabe sud. Cet arc de I’écliptique sera rattaché au
centre du plan équatorial et se laissera tourner au dessus des arcs d’horizon pour
mesurer les ascensions droites et obliques. Une araignée analogue se trouve sur
I'astrolabe universel d’Ibn al-Sarraj, construit en Syrie en 1329 quelques années
avant le coffret d’Ibn al-Shatir, et conservé actuellement au Musée Benaki a
Athénes (voir P1. 7)°.

L’arrangement des signes du zodiaque que choisit Ibn al-Sarraj est comme
suit:

Pig. 3

8. 11 est facile de démontrer que la distance entre le centre du plan et le milieu d’un arc pour une
latitude @ est r tan @/2, ou r est le rayon du cercle équatorial.

9. Voir Gunther, I, pp. 284-285, et Maddison-Turner, no. 61. Le deuxiéme auteur a préparé une descrip-
tion détaillée de ce précieux instrument. Quelques araignées analogues décrites dans les sources astro-
nomiques de Poccident Latin sont illustrées dans Poulle, pp. 508-509.
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conservée, il est évident qu’il faut appliquer sur I’alidade un nouveau dispositif
plus important comportant une régle plate graduée et, i ses extrémités, deux
régles plates perpendiculaires également graduées, 1'une d’elles comportant un
trou pour le rayon lumineux; la régle plate pourrait en outre se déplacer verti-

calement; on souli-
gne au surplus que
sur I’alidade (voir 12 units
Pls. 1 et 2) appa-
raissent trés nette- ' *
ment les trous dans
lesquels on pouvait
donc  « planter ”’
successivement
plusieurs sortes de
dispositifs genre
pinnule. D’aprés
la texte d’Ibn al-
Shatir on conclut
que lalongueur des
deux régles paral-
leles vaut deux fois
la distance entre
les pinnules qui est
en méme temps la
longueur de la régle
qui se déplace sur
elles (voir Fig. 2).
Ces deux régles
paralléles servent
a aligner D’alidade
dans lazimut
équatorial du so-
leil lorsqu’on me-

sure P’angle horai- ' *

12 units

12units

re. Elles servent

avec l'autre régle [ o /
accrochée sur elles *

4 mesurer les om- / : J
bres. Elles sont de

méme dimension Fig. 2:
parce qu’il faut Reconstruction de l'alidade complite

appuyer le cadran
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Les deux traités font état d’une plaque de cuivre qui ne figure pas sur
notre reproduction et sur laquelle seraient dessinées (?) une chandelle et une
chaine. Elle pourrait rayonner depuis le centre des graduations et sa pointe
circulerait devant ces graduations. Il est curieux qu’al-Stfi dise que cette plaque
se trouve sur le couvercle.

Dans la partie Sud de notre plaque coulissante et dans ’axe du méridien
est ménagé un orifice qui permet de voir une partie de la boussole® installée
dans la boite du cadran. Lorsque la pointe de cet orifice apparait entre les deux
branches qui terminent la moitié Sud de ’aiguille aimantée, le cadran est orienté.
Nous n’avons pas les instructions d’Ibn al-Shatir sur ’emploi de la boussole,
et celles d’al-Sufi sont assez bréves. Nous pensons que sa phrase “selon la méthode
bien connue” indique qu’on tenait compte de la déclinaison magnétique®.

* * *

Pour décrire le couvercle de la boite (Pls. 1,2, et 5) qu’il appelle constam-
ment le “plan de I’équateur celeste”” Ibn al-Shatir s’attarde longuement a dé-
tailler les graduations qu’il comporte: c’est une double graduation circulaire,
chiffrée tous les 15° (subdivisés en 5 parties de 3°), de 0 a4 180° sur chaque demi-
cercle, partant du sommet pour la graduation extérieure et du bas pour la gra-
duation intérieure, disposées symétriquement sur la droite et sur la gauche.
Lorsque le couvercle est ouvert, le diamétre parallele a I’horizon est la ligne
Est-Ouest; le diamétre vertical est la ligne du méridien.

Si le couvercle est effectivement (voir plus loin) mis en position équato-
riale, nous nous trouvons en face du dessin d’une sorte de cadran équatorial, dont
il nous manque le style perpendiculaire. Mais il n’y avait pas de style. On lisait
Pangle horaire par l'orientation de I’alidade. L’axe décrit par Ibn al-Shatir
ressemble a I’axe d’un astrolabe et ne sert qu’a tenir 1’alidade en place.

* * *

La reconstitution de I’alidade et de ses accessoires perdus est délicate.
On voit bien sur la reproduction (PL. 3) I'une des formes classiques de la plaque
de I’alidade’ avec son trou central laissant passer 1’axe. Mais on distingue mal
sur cette reproduction la forme exacte de la seule pinnule subsistante, bien qu’il
soit clair que sa longueur valait deux foix la largeur de I’alidade. Cette pinnule
se laisse mieux voir dans la photo publiée par S. H. Nasr, qui permet de supposer
quelle était de forme rectangulaire, sa longueur valant peut-étre deux fois sa
hauteur. Ibn al-Shatir dit que I'une de ces pinnules comportait un trou.

Pour essayer de comprendre le reste de la description d’Ibn al-Shatir,
on doit imaginer deux pinnules perpendiculaires a I’alidade, dont 1’une comporte
un trou plus grand a I’extérieur qu’a Pintérieur, au travers duquel passera le
rayon lumineux. En considérant les dimensions vraiment réduites de la pinnule

5. L’existence d’une boussole dans notre instrument n’était jusqu’ici que supposée (voir Maddi
Turner). L’hypothése était basée sur une pointe métallique verticale visible au centre du fond de la
boite, qui pouvait servir 4 soutenir le centre d’une aiguille aimantée (PL. 2).

Sur quelques documents islamiques sur la boussole, voir, par exemple, Wiedemann, 1, pp. 28-37.
L’histoire de la boussole dans les pays islamiques est un sujet dont s’occupe actuellement le Prof. Subir
Banerjee de I'Université de Minnesota.

6. Al-Wafa’i dans son traité sur le dd’irat al-mu‘addil (voir note 5 a Section B), déclare que la décli-
naison est 7°, déclaration répétée par Sayyid “Ali (voir Tekeli 2, p. 242, et Brice-Imber-Lorch, p- 3).

7. Sur les alidades de I'astrolabe voir Morley dans Gunther, I, p. 20.
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numerotée de 10 en 10 de 0 a90°, elle-méme divisée par moitiés en 5 degrés.
A Dextérieur de ces quarts de cercle sont disposées de petites calottes semi-
circulaires dont le centre marque sur la_graduation I’azimut de la qibla pour
les dix lieux suivants: de I’Est au Sud: Haute Egypte, Le Caire, Gaza, Damas,
Alep; du Sud a I'Ouest: Baghdad, Bassora, Fars (Perse), Kirman, Indes. Les
azimuts retenus offrent quelques écarts (allant jusqu’a 2° a 3°) par rapport aux
chiffres donnés dans les “‘tables géographiques’ d’Ibn al-Shatir, que I’on trouve
dans son zij, c’est-a-dire son manuel d’astronomie comportant des tables et
textes explicatifs?,

4. Sur la détermination de la gibla voir I'article “Kibla” dans EI;. Sur les tables géographiques isla-
miques voir Kennedy-Haddad. .
Nous mesurons I'orientation des giblas sur I'instrument comme suit (I'erreur peut atteindre + 1°):
Haute Egypte 650 -

Le Caire 53
Gaza 41
Damas 28
Alep 15
Baghdad 15
Bassora 28
Fars 40
Kirmin 54
L’Inde 66

Anonyme 81
Dans le MS Oxford Bodleian Seld. A inf. 30, fols. 155r-157v des tables d’Ibn al-Shatir (sur lesquelles
voir Kennedy 1, no. 11 et pp. 162-164, et Kennedy-Haddad, p. 92) on trouve les valeurs suivantes pour
longitude (L), latitude (¢), et gibla (g), cette derniére mesurée 4 partir du méridien:

Endroit L [ q q (recalculé)
La Mecque 67;0° 21;200 - -
Yathrib (= Médine) 6630 24;45! 8;400 7;46°
al-Baja (??)! 5830 25330 65;50! 65;4
Aswan 5630 22;30 17; 0 85;33
Le Caire 54;30 30;0 53;10 55;17
Jerusalem 56;0 32;0 42;30 45;17
Gaza 54;50 32;0 48;0 48:27
Damas 60;0 33;25! 31;10 28;55
Alep 630 35350 16;40 1437
Baghdad 7050 33;25 13;49 13;9
Bassora 7550 3150 37;30 38,27
Fams pas de chiffre

Kirmian »

L’Inde »

" 1) I'y a une tribu de la Mer Rouge appelée Beja.

On voit que les valeurs pour la gibla données par Ibn al-Shitir ne sont pas trés soigneusement calcu-
1ées. Son contemporain al-Khalili a calculé une table trés exacte pour trouver la gibla pour chaque de-
gré de latitude et longitude, et il a aussi donné une liste des qiblas de certaines villes, dont les valeurs
sont beaucoup plus exactes que celles d’Ibn al-Shitir. Voici les valeurs qu’il derre pour les villes
indiquées sur notre instrument, prises dans le MS Paris B.N. ar. 2558, fol. 51v:

Endroit L [ q g (recalculé)
La Mecque 21;300 6700 - -

Gaza 57;0 32;0 42;46 42:45
Damas 6030 33;30 29;:4 29:3
Alep 62;10 35;50 17;42 17;42
Baghdad 700 33;25 13;19 13:19
Bassora 7450 300 38;11 3839

Donc il est évident quIbn al-Shatir s’est trompé sur son coffret pour la gibla de Bassora, ayant Iu 38°
dans les tables disponibles au lieu de 28, erreur qui consiste a faire un lIdm d’un kdf.

Il est inutile de chercher une meilleure détermination tant gue nous ignorons sur quelles coor-
données géographiques ces chiffres sont basés et sils étaient calculés d’aprés une formule exacte ou ap-
Pproximative.



202 JANIN & KING

style’. Appliquée a un cadran de latitude zéro, cette régle donne pour les équi-
noxes, ou 'ombre méridienne est nulle, un point éloigné de midi de la longueur
du style; pour les deux solstices 'ombre méridienne est la méme et s’ajoute a la
longueur du style pour donner sur chacun d’eux des points symétriques par
rapport aux équinoxes. Mais cette construction n’est plus valable dés qu’on ne
se trouve plus a la latitude zéro, car les ombres dépendent alors de la latitude
locale. La courbe de 1’asr inscrite sur notre cadran n’est donc valable que pour
la latitude zéro, et c’est une erreur de la qualifier d’universelle. Al-SGfi ne men-
tionne pas cette courbe, mais il explique comment trouver la hauteur du soleil
a I’heure de I'°agr, étant donné la hauteur & midi, selon la formule traditionelle.

* * *

Sur la moitié sud de la plaque coulissante est tracé un indicateur de qibla,
destiné 4 donner la direction de La Mecque vers laquelle doit étre tourné le
fidéle en priére. Cet indicateur consiste en trois demi-cercles concentriques,
dont les diamétres sont sur la ligne Est-Ouest, et dont le rayon sud trace la ligne

de midi (Pl 3). A partir du Sud, chaque quart de cercle porte une graduation

o]

273 o

Fig. 1 : Orientation du coffret pour trouver la gibla

3. Selon la définition traditionelle le temps de 1'°asr commence quand ’augmentation de I'ombre sur
sa valeur & midi, disons /\'s, est égale & la longueur du style, disons n. A la latitude ¢=00, cela coincide
avec la troisitme heure temporelle aux équinoxes et se rapproche de la quatriéme heure aux solstices.
11 est intéressant de remarquer que la définition /\s=n a ses origines dans une définition plus simple, que
I'“asr commence avec la dixiéme heure du jour.

Appliquons une formule indienne, connue déja des premiers astronomes arabes au huitiéme siécle,
qui rattache le nombre des heures temporelles restantes jusqu’au coucher du soleil 7', a la longueur du
style n, et a I'augmentation de I'ombre A ainsi :

6 X n
Astn
On trouve que si /\s = n, alors T= 3. Enfin la définition /\s =n est un moyen pratique pour estimer le
moment du milieu de I'aprés-midi. Pour ¢ =0 et § = 0 on retrouve la définition originelle de 1'°asr. Voir

sur cette définition King 4, Appendix A, “On the Origin of the Definitions of the Day-time Prayers
in Islam”. Une étude plus détaillée est en préparation.

T =
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La description d’Tbn al-Shatir - 1a plus compléte - commence par I’examen
de la “plaque coulissante”, sur la moitié nord de laquelle (P1. 3) existe un cadran
solaire particulier pour la latitude zéro, autrement dit un cadran horizontal pour
I'équateur. La description détaillée d’Ibn al-Shitir rappelle les éléments connus
de tels cadrans, aujourd’hui appelés polaires: deux axes de coordonnées rectan-
gulaires, la droite Nord-Sud étant le méridien, la droite Est-Ouest tragant I’om-
bre équinoxiale. Les tracés des ombres solsticiales sont des hyperboles symétri-
ques par rapport a la droite des équinoxes.! Les tracés des lignes horaires sont
des droites paralléles au méridien, de plus en plus écartées lorsqu’on s’éloigne
de la ligne de midi . Elles sont numérotées de ’'Ouest a ’Est de 1 & 6 (midi) puis
4 12. Un gnomon articulé a son pied au croisement des deux axes de coordon-
nées?; il peut étre redressé en position perpendiculaire au cadran; sur un ins-
trument mis en position convenable, c’est par la pointe de son ombre qu’il fera
vivre toutes les indications du cadran. Il est rabattable, vers le Nord, ce qui
permet de remettre la plaque dans ses coulisses sans géner la fermeture de la
boite.

On remarque sur le cadran une inscription incurvée “‘agr universel”
entre la neuviéme et la dixiéme heure. On sait que le commencement de la priére
de I’“agr est défini, selon la tradition dominante, par le tracé de I’extrémité d’une
ombre égale i I'ombre méridienne du style augmentée de la longueur dudit

1. Les courbes solsticiales ont probablement été tracées en utilisant une table simple donnant les
coordonnées polaires des points marquant les heures sur les courbes solsticiales. Une telle table pour la
latitude zéro est contenue dans un recueil (astronomie sphérique cadrans solaires théorie d’instru-
ments) posé par un préd d’Tbn al-Shatir de la précédente génération d’astronomes, Abi “All
al-Marrakushi(f1. le Caire ca. 1280) (voir Sédillot-pére, II, p. 488). Des tables de coordonnées pour marquer
les courbes des cadrans pour des latitudes différentes ont été établies par différents astronomes musulmans
dés le IXe siécle (voir King 1, pp. 51-53 et 56).

Voici la table d’al-Marrakushi pour les deux solstices:

Heures Ombre Azimut
1 49:6 24326°
2 23;18 26345
3 14;6 31;42
4 9;12 41:8
5 6;18 59;27
6 5;15 90;0

“asr 17;15 29;10

(Un table analogue du neuviéme siécle se trouve dans le manuscrit Istanbul Aya Sofia 4830, fols 234r et
234v.) Les lignes des heures sur notre instrument correspondent assez bien a ces valeurs d’al-Marrakushi,
sauf la ligne qui correspond & la premiére heure, qui est un peu mal placée. Cette erreur apparait si 'on
joint en diagonales les quatre points pour la premiére et la onziéme heure aux solstices. La longueur du
style étant de 12mm, 5 (distance du centre 4 la troisiéme ou & la neuviéme heure), la distance au centre de

1 T
12 premiére et de la onziéme heure devrait étre de ﬁ = 46,6. Or sila distance de la onzi¢me heure
est correcte (47), celle de la premiére heure (44.5) devrait étre portée a 46,6.
2. Sa hauteur est égale a la distance entre le méridien et la troisi¢éme (ou la neuviéme ) heure - ou encore
4 x cot €, x étant la moitié de la distance minima (mesurée sur le méridien) entre les courbes des deux
solstices.
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is the medieval Arabic word for a horizontal dial of the kind mentioned in the
commentary to Section 2, but it also refers to a simple graduated circular plate.
The tenth century Cairo astronomer Ibn Yiinus uses the term in this context,
and the masdtara plate that he describes appears to bear an alidade fitted with
a perpendicular rule called a kursi at one end. The text of the relevant passage
from the Hakimi Zij is presented in the Appendix.’! Likewise, a late medieval
Hijazi manuscript contains a description of the method of setting up the *thread
of the masatara” in the meridian parallel to the celestial axis. I do not fully
understand this text, which is also presented in the Appendix.

Al-Siifi neglects to mention that the ascensions of the stars are measured
from Capricorn 0°, a standard medieval convention, rather than Aries 0° as
was the case of the other ascensions mentioned. Only thus can one measure, for
example, the time remaining of the night by subtracting the ascensions of the
star culminating from the ascensions (of the sun) at sunrise. Notice that al-Siifi
neglects to state the method for determining the instantaneous ascensions from
the ascensions of the star (taken from a star catalog) and the hour-angle of that
star (measured using the instrument). In fact, a more sensible procedure would
be to make observations only with culminating stars.

Section 10: If we have already gained the impression that al-Stfi wrote his
treatise in a hurry, we may now conclude that he did not even reread what he
wrote. This section on the sundial makes little sense in Arabic or in English
translation. Al-Sifi neglects to mention that the sundial should be set up in the
plane perpendicular to the celestial equator. The end of the shadow measures
the hours before or after midday rather than the hour-angle, although these
are of course the same.

Colophon : The fact that this copy was made directly from the author’s copy
suggests that the defects which I have noted are due to the author.

Note added in proof:

Prof. Dr. Sevim Tekili of Ankara University informs me that she recalls
seeing an illustrated treatise on the sandiq al-yawagit in either the Siileymaniye
or Beyazit Libraries in Istanbul some years ago. Unfortunately the treatise
is not listed by title, author, or subject in the card indexes of these two libraries.
Its investigation will be a task for future generations.

C. Reconstitution de linstrument (Janin)
Un essai de reconstitution est tenté d’aprés I’état actuel de I’instrument,
les reproductions et photos disponibles, ainsi que les textes des deux traités.

11. On Ibn Yinus see the article in DSB. The relevant passage in his Zij is found in MS Oxford Bod-
leian Hunt. 331, fols. 112v-113r.
12. The original text is found in MS Cairo Dar al-Kutub Sh 89, fol. 29v, copied in 1025H.
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Remarks on al-Sifi’s Treatise

The following remarks are restricted to certain aspects of al-Safi’s treatise
which have little or nothing to do with Ibn al-Shitir’s instrument. For al-Siifi’s
contributions to our understanding of the instrument the reader is referred to
Section D.

Section 2: al-Stfi neglects to state that the cover should be turned into the
plane of the equator. He is apparently performing the operation of finding the
hour-angle in the plane of the horizon, from which one might conclude that he
was using a horizontal dial of the kind invented by the tenth century astronomer
al-Khujandi’, and described in the treatise on instruments by the thirteenth
century astronomer al-Marrakushi® and in several other treatises from the
medieval Islamic period. This dial, which was called al-ila al-shamila or al-
masdtara in medieval Arabic, reappeared in Europe in the seventeenth century
as the “horizontall dyall” of D’Oughtred.® However, I dismiss the possibility
that al-Siifi was referring to such a dial in view of the subsequent text. Never-
theless I do not properly understand the alignment of the alidade so that “the
upper plate on the alidade covers the lower one and the rays of the sun pass
through the hole towards the degree of the sun’ unless al-Sufi’s plates are the
“rulers” on Ibn al-Shitir’s alidade and the lower one bears a scale displaying
the solar declination (3) and/or the solar longitude as well as the uniform divi-
sions mentioned by Ibn al-Shatir. (When the instrument is set up for reading
the hour-angle by means of the sun the solar rays fall at a point distant 12 X
tan § units (2 0) from the center of the lower ruler.) But in Section 5 al-Sufi
does not mention such a scale for finding the declination.

Section 3: To find the half arc of daylight one must resort to using a water-
clock because sunrise is not marked on the instrument. So we are not dealing
with a horizontal dial. Al-Siifi wrote a treatise on the use of the water-clock
which has never been studied.’®

Section 8 : For latitude 30° (Cairo) the rising times of the signs to the nearest
degree are as stated.

Section 9: The instantaneous ascensions are the oblique ascensions of the
longitude of the horoscopus.

The operation with the thread that al-Stfi describes is not fully clear to
me. However it is clear that al-Siifi has forgotten to state that the lid should
be in the equatorial plane. Also it is clear that it is intended that the alidade
be placed in the azimuth of the star in the equatorial plane. The term masatara

7. On al-Khujandi see Suter, no. 173, and Sesgin, VI.

8. See Sédillot-fils pp. 34 and 151-152 on this section of the Kitab al-mabadi’ wa-l-ghdydt of al-Marra-
kushi (Suter, no. 363).

9. On this see, for example, Michel, pp. 24 and 129-130.

10. On this work see Wiedemann-Hauser, p. 10 and King 3, p. 288, note 8, and my forthcoming catalog
of the Cairo scientific manuscripts.
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the time between the zuhr (i.e., midday) and the “asr; subtract it from half the
(diurnal) arc and the result will be (the time) between the (beginning of the)
Casr and sunset. God knows best.

The eighth section, on finding the ascensions of rising, setting, culmination,
and at any time. Know that the ascensions of rising are (as follows): Aries 21°,
Taurus 24°, Gemini 30°, each of Cancer, Leo, Virgo, Libra, Scorpio, and Sagit-
tarius 35°, Capricorn 30°, Aquarius 24°, Pisces 21°, all of these for latitude 30°
north. When you know this, carry this out (?) from the beginning of Aries to
the degree of the sun according to these figures and the result (obtained by
adding the values for the signs and using linear interpolation within the signs)
will be the ascensions at sunrise (matali¢ al-shurig). If you carry this out// for
the (point on the ecliptic) opposite (the sun the result) will be the ascensions at
sunset (matali® al-ghurab). If you add the time of daylight elapsed to the ascen-
sions at sunrise or the time of night elapsed to the ascensions at sunset the result
will be the instantaneous ascensions (matali® al-wagt). The ascensions at culmi-
nation (matali° al-tawassuf) are the ascensions at midday (matali° al-zawdl) in
sphaera recta.

The ninth section, on finding the time elapsed and time remaining of the
night by the stars whose ascensions have been observed. Set up the thread fixed
on the plate of the alidade in the place of the thread of the circular scale (masatara)
and observe the star after you have set up the instrument in the (cardinal)
directions. The amount between the alidade and the meridian will be the time
remaining to the culmination of the star if it is in the east and the time elapsed
since (culmination) if it is in the west. If you subtract the instantaneous ascen-
sions from the ascensions at sunrise the result will be the time remaining of the
night. Likewise if you subtract the ascensions at sunrise [sic, read: sunset]
from the ascensions of the star at the time of its culmination (matali® al-kawkab
wagqt tawassufihi) the result will be the time since sunset. Likewise if you sub-
tract the ascensions of the star at the time of its culmination from the ascensions
at sunrise the result will be the remainder of the night. God knows best.

The tenth section, on the use of the sundial which is on the back of the
inside part of the box (?) (‘ald zahr bayt al-sandiq), and the lists (?) (or supports)
(qawa’im) which are on the perpendicular side which stands on the horizon (?)
(%ala jihat al-tarbic al-ga®im °ala l-ufuq). Put the gnomon (!) in the center of
each one you want to work with after you put the box (!) on the face of the
inside part (?) (“ald wajh al-bayt) and it is placed in the (cardinal) directions. The
divisions the gnomon (shadow) cuts measure the hour-angle. God knows the Way.

This is sufficient. Anyone who wants more may have recourse to the
longer treatise by the author. God knows the Way. Taken from the handwriting
of Ibn Abi 1-Fath.”
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another locality) whose azimuth with respect to Mecca is the same direction.
The mifrab will then be set up in the direction of the Holy Ka‘ba.

The second section, on finding the hour-angle which is the remainder to
midday before midday or the time elapsed since midday after midday. The
method is (first) to put the instrument on the (cardinal) directions parallel to
the horizon then turn the alidade until the upper plate (on the alidade) covers
the lower one// and the rays of the sun pass through the hole towards the degree
of the sun (??) (ild darajai al-shams). The distance between the edge of the
alidade and the meridian is the hour-angle. God knows best.

The third section, on finding half the arc (of daylight) and the time elapsed
which is the time passed since sunrise before midday or the remainder to sunset
after midday. The sum of the time elapsed and the hour-angle is half the arc
of daylight. Turn over a water clock (minkab) from sunrise for an hour (?), for
example (?). Then take the hour-angle when it has emptied and add the time
passed (using the water-clock) to the remainder (that is, the hour-angle): the
result will be half your arc of daylight. If you double it you obtain the complete
arc of daylight; subtract it from one revolution 360° and the remainder is the
arc of night from sunset to sunrise. Then if you subtract the hour-angle from
half the arc (of daylight) the result is the time of daylight passed (since sunrise)
or remaining (until sunset). God knows best.

The fourth section, on finding the altitude of the sun at any time you
wish. Stand the cover up (vertically) on the horizon on the first of the holes for
the latitude then rotate the box right and left until the plane of the cover is lined
up with the disc of the sun. Then rotate the alidade until it covers(?), and the
difference between the end of the alidade and the horizon will be the altitude,
If you take the altitude of the sun at midday, that will be the maximum
altitude. God knows best.

The fifth section on finding the declination of the sun. The method is that
you subtract the maximum altitude from the complement of the latitude if the
sun is in the south: the result is the southern declination. If you subtract the
complement of the latitude from the maximum altitude when the sun is in the
north // the result will be the northern declination. Note: this method is for
the case where the maximum altitude is not northerly. If it is northerly, subtract
it from 180° and then subtract the complement of the latitude from the remain-
der, the result will be the northern declination. God knows best.

The sixth section, on finding the half-excess of daylight. Take the difference
between half the (diurnal) arc and 90° and if the excess is to the 90° the half-
excess is southerly, otherwise it is northerly. God knows best.

The seventh section, on finding the altitude of (the sun at the beginning of)
the “asr and the corresponding hour-angle and time remaining until sunset.
Find the shadow at midday from the plate (on the alidade) with the divisions
and add to that the length (of the gnomon). Then find the arc (corresponding)
to the resulting (shadow) and it will be the altitude at (the begining of) the asr.
Then take the hour-angle at the time of the altitude of (!) the asr, and it will be
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the rider between the two plates (on the alidade) when the upper cover is properly
on top of the lower one parallel to the horizon. Then turn the alidade until the
shadow of the upper plate (on the alidade) with the hole falls in the middle of
the rider. The number of divisions of the rider which the end of the shadow
reaches//will be the horizontal shadow at that time on the basis that the gnomon
length (al-gama) is 12. If you want it in feet, raise the rider in the two directions
equally (i.e., at both ends) until there remain seven divisions on the plate (on
the alidade). Find the divisions on which the shadow falls, and they will be the
shadow on the basis that the gnomon length is seven. If the end of the shadow
from the end of the plate (on the alidade) is equal to the end of the shadow
(marked) on the rider the altitude will be 45° and the horizontal shadow will be
equal to the vertical shadow, (namely,) the amount of the gnomon length. If
the shadow is longer than the divisions of the rider, raise the rider until the
gnomon length becomes half of the twelve or one third of it or one quarter of it,
and then find the shadow. If you want to find the vertical shadow set up the
cover which is the plane of the celestial equator on the first of the holes of the
latitudes (on the latitude scale), and the cover will be standing at a right angle
to the plane of the horizon. Then turn the instrument in such a way that the
alidade becomes on the southern side and turn the alidade until the shadow of
the upper plate (on the alidade) which has the hole in it falls on the rider at the
time which you want. The divisions which the shadow reaches will be the vertical
shadow corresponding to the kind of gnomon length (you used) in the time
during which you made the measurement. If you found the altitude at that time
by the method (of finding it), the result will be the altitude corresponding to that
shadow. God knows best the Way.

Translation of al-Sifi’s Treatise on the Use of the Sandaq al-yawaigit
Source: MS Berlin Ahlwardt 5845, fols. 1r-2v

A short treatise on the use of the “Box of Sapphires” by Ibn Abi 1-Fath
al-Safi, may God have mercy upon him.

In the Name of God, the Merciful and Compassionate, may His blessings
and salvation be upon our Lord Muhammad and his family and companions.
Praise be to God, the praise of those who are grateful. May God bless our Lord
Muhammad and his virtuous and pure family and all his companions.

This is a short and simple treatise on finding the time using the instrument
called the Box of Sapphires attributed to the shaykh, imam, scholar, observer,
and calculator, “Ala° al-Din b. al-Shatir al-Dimashqi, may the mercy of God be
upon him. I arranged it in ten sections.

The first section, on finding the gibla of your locality. The method is that
you (first) place the box on the four (cardinal) directions as is well known. Then
you turn the brass miirab on the cover to the locality where you are or (to
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rider (al-safiha al-muctarada) literally, (“the exposed plate”). (This) has two
discs (gars) at its two ends which enter between the two plates, and (its length)
is the width between the two plates. It moves up and down parallel to the horizon.
The axis is a cylindrical shape and is split so that// a fine plate called the horse
(al-faras) can fit into it. The axis fits into the pole of the celestial equator from
behind the upper cover on the side of the sliding plate, and it comes out of the
pole of the celestial equator which is the hole in the middle of the circle of the
cover. It goes through the hole in the alidade and goes through a washer (zarada)
above the alidade and is secured above this by the horse in the hole of the axis.
The alidade with its two tips passing over the degrees of the celestial equator
secures a proper rotation from which can be derived most of the operations of
(spherical) astronomy. The (description of the) markings of the box and the
names of its component parts is finished.”

(2) Fragment on the Use of the Instrument

Source: MS Berlin Ahlwardt 5845, fols. 3r-3v

«Chapter on the use of the sundial which is on the back of the sliding
plate and which is a sundial for localities with zero latitude, namely, the equator.
(This sundial) is universal (dfigi) and can be used in (places) with latitude by
being inclined in any locality by the amount of its latitude and (then) being
used in that locality. The way to use it is that you place the box on the (cardinal)
directions using the long needle (ibra) whose two forks (shu‘ba) can be seen
through the hole in the sliding plate. When the tip of the hole (lisin al-kharaq)
called the south indicator (muri l-janab) falls between the two forks of the
needle the instrument will then be situated in the (cardinal) directions, and each
side will be in its place in the north, south, east, and west. Next turn the upper
cover which is (called) the plane of the celestial equator using (min) the latitude
scale by the amount of the latitude of the locality which you want, and place
the two ends of the alidade in the two directions on the east-west line. Then take
the sliding plate out of its place drawn on the sundial (?) (or: out of the place
prescribed on the plane (?)) and place the sliding plate right side up (fi jihatihi)
on the two heads of the two plates (al-hadfa) (on the alidade) and set up the
gnomon (shakhis) of the sundial and look where its shadow falls on the hour
lines. This will be the remainder to midday before (midday) or the time elapsed
since (midday) after (midday). If the shadow of the gnomon (shakhs) falls on the
meridian, it is the time of midday, and if the shadow of the gnomon falls on the
arc of the “agr, the time will be the time of the agr. If it is short then (the “asr)
will not have begun, and if the shadow of the gnomon has passed (the arc), then
(the time for the “agr) will have passed. God knows best.

Chapter on finding the horizontal and vertical shadows at any time of
the day you want. Erect the instrument on the (cardinal) directions and place
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which is the plane of the celestial equator, at a right angle (to the horizon),
which is the first of the latitudes, enter the first of the holes which is at the end
of the latitude scale with the holes in it from the top, in this part which sticks
out. The hole after this on the latitude scale, which is the hole which has the
first degree on it, becomes the first degree of the total of ninety (degrees) on the
latitude scale. The latitude scale is divided by holes, with two degrees between
each pair. Below each five degrees of (the scale) there is written the (correspon-
ding latitude) argument in the jumal letters. The beginning of the (latitude)
arguments is from the top to the bottom until it ends at 90° (and) the upper
cover lies squarely on the face of the sliding plate, and the part sticking out
enters in the hole of the ninety (degrees) and (in?) the additional part which
is at the bottom of the latitude scale. An axis the size of the hole fits into the
bottom hole and fixes (the scale) there so that it becomes fixed in the part sticking
out from above, and in the axis from below in a hole in the side of the box. Also
(the cover) can be inclined using the latitude scale, (for) each locality by the
amount of its latitude from the holes. But you make the required hole in the
part sticking out and the remaining holes go from above, and so on until the end.
Opposite (that is, on the other side from) this piece which has the part sticking
out is a pointer (shaziya) like it, thus : I:() , although it has a long
flat part (? safiha tawila) whose head is sharpened. Its purpose is that the coveris
raised// or lowered with it onto the particular latitudes written on the lower right
side of the box from the western side. These are: Mecca, 21;300; Medina ( Tayba),
24;40°; Cairo, 30;0°; Jerusalem, 32°; Damascus, 33;30°, and Aleppo, 36°. By
each of the names of these latitudes there is a hole on the side of the box in which
is fitted the head of that leg in such a way that the cover will be inclined by the
amount of the latitude of that locality when it is equal to and corresponding
to the inclination of the cover using the holes of the latitude quadrant. These
holes were made adjacent to the name(s) of these particular latitudes to obvi-
ate the need for the latitude scale. The (description of the) markings on the
cover is finished.

Description of the alidade (al-idida). (It is) a ruler beneath (the rider)
(mastara sufla), with holes in it. In the middle of it there is a hole the size of the
axis of the celestial equator and at its two ends there are two tips (lisén) which
pass over the divisions of the celestial equator drawn on the upper cover. The
one of the two tips of the alidade which is used is the end (karf) which is closer
to the plate (on the alidade) which is standing up and in which there is the hole.
On this ruler there are two (other) rulers (mastara) standing at right angles (to
the alidade) and parallel to each other. In the middle of one of these two plates
(hadfa) there is a hole which is wide at the back and narrow on the inside, through
which the rays of the sun enter a point called the upper sight (al-hadfa al-Sulyd).
The upper (??) half between the hole and the end is divided into 12 equal parts,
which are the parts of the shadow and are equal to the parts engraved on the
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If (the box) is closed (the cover) will be parallel to the horizon right on top of
the face of the sliding plate. The markings on this cover include a complete
circle divided by two diameters intersecting at a point which is the center of
the circle (corresponding to) the pole of the celestial equator, and where there
is a hole into which the axis fits. The first diameter, which is latitudinal, is the
one which is parallel to the horizon when the cover is opened, and, is called the
east-west line. The second diameter, which is longitudinal, and which comes
down from the bottom of the cover to the top of it, is called the meridian. The
rest of this line from the bottom is called the line of lower midheaven (i.e. the
meridian below the horizon). This circle is divided by the two diameters into
four quadrants, each of which is 90 equal degrees, [ or six?] hours,// each hour
being divided into five parts each of which is three degrees, which are degrees
of the celestial equator. Their degrees are above (i.e., on the outside) and their
arguments are written below them. The box for the argument is subdivided into
two boxes. The upper number, which is on the side of the circumference of the
circle, begins from the upper part of the cover in both directions on each side of
the meridian at the place of the raising of the cover:

15 30 45 60 75 90 East-west
180 165 150 135 120 105 line

Meridian

Then it begins from the meridian also from opposite the north point in the
direction of the two pins (‘ugb) on its two sides right and left towards the direc-
tions of the [east-] west [line] with the argument according to this diagram:

180 165 150 135 120 105
15 30 45 60 75 90

It ends at the east-west line from both directions. Inside this circle, after the
division of the degrees and the argument, and from the direction of north which
is the direction of the two pins (and) after the east-west line, (there are) some
arcs, 15 in number, whose ends meet at the two points of the east and west, cut
off at both sides by a small quadrant for fear of the lines getting mixed up.
These are (arcs for each) five (degree interval) which are called the horizons for
the majority of localities (al-ifdq li-ghalib al-bilad), and their numbers are written
on both sides of the meridian for those (arcs) which are between 30° and 60°. In
the second half of the circle there is a single arc which is the horizon of the lati-
tude of Damascus, 33;30°. The remaining inscriptions are: the name of the amir
for whom the box was made, the name of its maker, and the date of his work.
The description of the markings of the upper cover is finished. //

On the right of the cover above its surface from the right side there is a
piece welded on the side of the cover, like this C):l . The round part

of it which sticks out describes the latitude scale (gaws al-“uriid) with the holes
in it and just fits into these holes. If it is desired to set up the plane of the cover,
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madir al-mizin (day-circle of Libra). The gnomon (al-shakhs) is placed on the
point of intersection of the day-circle of Aries with the meridian. Its length is
12 parts (and it is thus) sub-divided. (If) it is raised it becomes erect standing
up, (otherwise) it rests on the face of the sliding plate towards the north. The
(time) remaining (to sunset) or elapsed (since sunrise), whichever is appropriate,
can be found from where the shadow falls on the hour lines. These are straight
lines parallel to the meridian which get further apart from each other as they
get further from the meridian in both directions. The starting point of their
numbers is from the west, written on the two ends of the day-circles (of the
solstices) 1 2 3 4 5 6; the sixth (hour line) is the meridian. Then from the west
(again) 7 8 9 10 11. Between the two day-circles of Cancer and Capricorn is the
arc of the universal “agr, which is a semi-circle whose convex side touches the
ninth hour (line) at a point on the day-circle of Aries, and written on it is “agr
afagi (universal “asr). The description of the sundial is finished. //

The second half of the sliding plate, which is towards your chest and
which has the hole through which is seen the two forks of the needle, is divided
transversely by the east-west line from the east to the west, and length wise
by the meridian from the nail (mismar) of the mijirab to the tip of the hole,
which is called the south indicator. At its center, which is the place of the nail
of the mikrab and which is the point of intersection resulting from the meridian
lengthwise and the transverse east-west line, is the plate of the mijrab which
is a plate of copper on which are drawn two columns with a mijrab and a candle
hanging in the middle of it on a chain. The head of the mifrab is sharpened and
fine, passing over the divisions of the semicircle drawn around the center of
the mijrab which is the semicircle of the horizon divided into 180 degrees, in
five and ten (degree intervals). The tens are extended outwards and their argu-
ments are written in the jumal notation, beginning from the two sides of the
meridian and ending at 90° at the east and west points. At the heads of these
divisions are protrusions with some of the mikrabs of well-known localities
written by the side, five mijrabs in each direction placed at (the correct) incli-
nation on that semi-circle. Those in the south-western direction are Baghdad,
Basra, Fars, Kerman, and India towards the west, // and those in the south-
eastern direction are Aleppo, Damascus, Gaza, Cairo, and Upper Egypt towards
the east. The extra rectangular piece at the front of the sliding plate is for pulling
the plate in and out. The description of the markings on the face of the sliding
plate, which is the first cover for the box, is finished.

Description of the second cover, which is above (the other) and which is
called the plane of the celestial equator (sath muaddil al-nahar). It is a plate
of square cross-section. Its top side is of copper and on its bottom (side) towards
the north there are two round pins (‘ugb) sticking out of the two sides right and
left. These can rotate in two holes of the same size in two extra parts welded
on the two sides of the box right and left, so that it (the cover?) stands erect.
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Egyptin his time. Al-Stfi was the author of a number of inconsequential treatises
on instruments, and also of a recension of the Zjj of Ulugh Beg for Samarqand,
adapted for the longitude of Cairo. His treatise on the use of Ibn al-Shatir’s
instrument displays considerable naiveté, and several passages in it are unclear
to us: indeed, one might even conclude that al-S@fi was describing a different
instrument. At the end of the treatise al-Stfi refers his readers to the larger
treatise of Ibn al-Shatir, and the anonymous copyist concludes the treatise with
a remark that the text is copied from the hand of al-Safi, which reduces the
possibility that any distortions of the original text have been introduced.

The style and attention to detail in the treatise of Ibn al-Shatir are as
one would expect from the celebrated astronomer of fourteenth century Damas-
cus. The treatise of al-Stfi is similar in style to the plethora of other treatises
on instruments prepared by Egyptian and Syrian astronomers in the fifteenth
and sixteenth centuries, but is unusual for the lack of precision with which some
of the operations are described. With but one exception® none of these treatises
has been published in modern times, and the only survey of the instruments
described in such treatises, prepared by P. Schmalzl in 1929, is based mainly
on a selection of manuscripts available to the author in the Staatsbibliothek,
Berlin®. Both Ibn al- Shatir and al - Stfi paid more attention to the rules of
Arabic grammar than was common in other fourteenth, fifteenth, and sixteenth
century Syrian and Egyptian treatises on instruments, and the two copyists
attempted to preserve this unusual feature of the two texts.

I now present a free translation of the two treatises in the Berlin manu-
script. Words in parentheses have no counterpart in the original and are intro-
duced for the sake of clarity. The Arabic text is edited in the Appendix and the
original text is shown in Plates 11-23.

Translation of two Fragments from Ibn al-Shatir’s Treatise on the Sandiq al-yawdagit
(I) Fragment on the Description of the Instrument
Source: MS Berlin Ahlwardt 5845, fols. 4r-7r

The markings on the face of the sliding plate (al-majarr). The plane of
its face is divided transversely in two halves. The inside half, which is in the
direction of the cover, that is, towards the north, has a universal sundial (basita
dfigiya) on it made for a locality with zero latitude, situated between the day
circles of the solstices Cancer and Capricorn. The day-circle of Aries and Libra,
which is the day-circle of the equinoxes, is in the middle between the two. Writ-
ten on it from the west is madar al-hamal (day-circle of Aries) and from the east

5. The treatise of al-Wafa 1 (Suter, no. 437) on the “equatorial circle” is published in Tekeli 2. On the
same instrument see now Brice-Imber-Lorch. See also Section E of the present paper.
6. See Schmalzl, an excellent study in its time but now badly out of date.
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Une deuxiéme inscription, sur la face inférieure du couvercle (voir PL 6),
confirme I’auteur et la date, ainsi que le nom de l’instrument:
oVl Sl B o)l al g e o Sl et S JUEY b il G
VY L we af Lie

«Le coffret des saphirs réunissant les moyens de connaitre
les heures de la priére, fabriqué et inventé par “Ali ibn Ibrahim
ibn al-Shatir, muwagqqit a la Mosquée des Omeyyades - que Dieu
lui pardonne ! - en ’année 767 (1366).

B. The Treatises on the Sandiq al-yawaqit by Ibn al-Shatir and Ibn Abi I-Fath
al-Siafi (King)

MS Berlin Staatsbibliothek Ahlwardt 5845 (7 fols., copied ca. 900AH/
1600AD) is a unique copy of two treatises on the instrument. The two treatises
are in different hands, and one is incomplete and bound in disorder.! No other
copies of these treatises are listed in the published catalogs of Arabic manu-
scripts and I have not located any copies in the manuscript libraries of Istanbul,
Aleppo, Damascus, or Cairo. The Syrian historian Badran (d. 1927) wrote that
he had come across a treatise by Ibn al-Shatir entitled Tashil al-mawagit fil-
camal bi-sandiq al-yawaqit, “The Simplification of Timekeeping in the Opera-
tion with the Box of Sapphires,” but gave no further information.?

One part of the Berlin manuscript (fols. 3r-7r) consists of two fragments,
one (fols. 4r-7r) dealing with some of the markings on the instrument and the
other (fols. 3r-3v) dealing with some of the operations which can be performed
with the instrument. No doubt the treatise originally contained some introduc-
tory material and a discussion of the dimensions of the instrument and the
compass inside the box and the use of the plate of horizons on the lid. There is
no indication of the author of the treatise, who can, however, be none other
than Ibn al-Shatir. The handwriting of the treatise I recognize as that of al-Sifi
(see below).?

The other part of the Berlin manuscript (fols. 1r-2v) is in a different
band and contains a treatise by the late fifteenth century Egyptian astronomer
Shams al-Din Muhammad b. Abi 1-Fath al-$ufi,* the leading astronomer of

1. The manuscript is cataloged in 4hlwardt, p. 257. Ahlwardt stated that the whole manuscript was
in a single hand; I disagree. The manuscript is mentioned in Suter, p. 185, in the entry for Ibn Abi l-Fath
al-Safi, but not in the entry for Ibn al-Shatir, and it is not listed in Brockelmann.

2. Cf. Kennedy-Ghanem, Arabic section, p. 15.

3. Various manuscripts copied in his hand are listed in my forthcoming catalog of the Cairo ccientific
manuscripts.

4. On al-SGfT see Suter, nos. 447 and 460 (confused); and Brockelmann, S II, P- 159. A more complete
list of his works will appear in a survey of mathematical astronomy in Egypt and Syria currently in
preparation. See also note 3 above.
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auteur offre une traduction du texte de deux traités sur notre instrument, con-
tenus dans un manuscrit unique conservé a la Staatsbibliothek de Berlin (Sec-
tion B). Le texte arabe de ces deux traités est aussi présenté (Appendix). Le
premier de ces traités est anonyme, mais est certainement di A Ibn al-Shatir,
et décrit précisement la sorte d’instrument conservé a Alep. Le second traité
est Pceuvre d’un astronome égyptien du XVe siécle, Ibn Abi I-Fath al-Sufi.
Malheureusement le traité d’Ibn al-Shitir est incomplet et celui d’al-Safi est
aussi vague que court. En fait les traités soulévent autant de problémes qu’ils
en résolvent concernant l'instrument et son usage. Le premier auteur poursuit
I’étude par une reconstitution de I'instrument d’Ibn al-Shatir (Section C) et une
description de son usage (Section D) en utilisant tous les documents disponibles.
Le second auteur conclut 1’étude par une discussion du ‘coffret des saphirs”
d’Ibn al-Shatir dans ses rapports avec les productions antérieures et postérieu-
res de I’artisanat islamique (Section E).

A. Présentation sommaire de Uinstrument dans son état actuel (Janin)
L’instrument se présente (voir PL 1 et 2) sous la forme d’une boite
en laiton, carrée, de 12 cm. de c6té, haute de 3 cm., y compris le couvercle plat,
a charniéres latérales, qui la coiffe. Lorsque la boite est fermée, on voit sur le
couvercle des graduations circulaires ainsi qu’une alidade dont une des deux
pinnules était manquante déja en 1940 et dont I’autre a plus récemment disparu.
Une fois le couvercle soulevé on voyait - tout au moins avant 1940 - une plaque
pouvant coulisser dans la boite. Cette plaque, actuellement perdue mais dont
on posséde une reproduction de bonne qualité publiée par Reich et Wiet, offrait
les dessins d’un cadran solaire et d’un indicateur de gibla (voir Pl 3). Sur un
c6té de la boite on voit une liste de quelques villes et leurs latitudes (voir Pl. 4).
De-ci de-1a, dans la boite ou a I’extérieur de la boite, des pointes, des taquets,
des trous, qui sont la trace de piéces ou de montages disparus.
L’auteur et la date sont révélés par une inscription dédicatoire gravée
sur le couvercle (voir PI. 5):
abll 36 jpove-i| éf"w Ly JK_.. AL Ladl La gl Ludl QYW LYl saaddl S e
VAV B il bl o de Cas oslail Gl el platly dukl
“Pour la bibliothéque royale, a la demande de Sa Haute
Excellence, bien servie, Sayf (al-Din), gouverneur général,
Mankali - Bugha al-Ashrafi al- Shamsi,' lieutenant général du
sultanat magnifié, 3 Damas la bien gardée, que Dieu glorifie
ses victoires ! Oeuvre de ©Ali ibn al- Shatir le muwagqit* en
I’année 767 (1366)”.

1. Un des plus brillants gouverneurs mamelouks de Damas. Voir Reich-Wiet, pp. 197-199, pour un
exposé plus complet. de Zambaur, p. 31, constate qu’al-Ashrafi devint gouverneur en 769H (deux années
aprés linscription d’Ibn al-Shatir) et qu’il mourut en 776H.

2. Cest-a-dire astronome de la mosquée qui est chargé de I'indication des heures des priéres.
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on the instrument which have not been previously investigated.”

In the present study the first author presents a brief description of what
remains of the Aleppo instrument (Section A). Then the second author presents
a translation of the text of two treatises on the instrument based on a unique
manuscript preserved in the Staatsbibliothek, Berlin (Section B). The Arabic
text of these treatises is also presented (Appendix). The first of the two treatises
is anonymous, but certainly due to Ibn al-Shatir, and describes precisely the kind
of instrument preserved in Aleppo. The second treatise is by the fifteenth-cen-
tury Egyptian astronomer Ibn Abi 1-Fath al-Siifi. Unfortunately Ibn al-Shatir’s
treatise is incomplete and al-Siifi’s treatise is as vague as it is brief. In fact the
treatises raise as many problems concerning the instrument and its use as they
solve. The first author continues the study with a reconstruction of Ibn al-
Shatir’s instrument (Section C) and a description of its use (Section D), based
on all the available evidence. The second author concludes the study with a
discussion of Ibn al-Shatir’s “box of sapphires” in the context of earlier and
later Islamic instrument making (Section E).

Introduction (Frangais)

La Bibliothéque des Awqaf 4 Alep conserve un instrument astronomique
d’un type inhabituel, ceuvre du célébre astronome syrien du XIVe siécle Ibn
al - Shatir.! L’instrument était dénommé “sandiiq al-yawaqit”, ce qui signifie
«“coffret des saphirs,” et consiste en une petite boite qui peut étre mise dans la
paume de la main et qui a des dessins sur le couvercle et sur un plan mobile
intérieur. Il a été mentionné pour la premiére fois en 1940 par S. Reich et G.
Wiet, qui se sont abstenus de tout commentaire sur son usage.®> Quelques lignes
rapides lui furent consacrées par D. J. de S. Price en 1957.% Plus récemment
il a été montré a Londres dans I’exposition “Science and Technology in Islam”
en 1976, dans le cadre du soi-disant “Festival of the World of Islam”; F. Mad-
dison et A. Turner qui ont organisé ’exposition et fait le catalogue des objets
exposés, ont donné un bref compte rendu de I'instrument.’ S. H. Nasr, dans
son récent livre “Islamic Science’ a publié une photo en couleurs du couvercle
avec une légende qui surprendra beaucoup de lecteurs.® Nous pensons qu’il vaut
la peine de faire un nouvel examen du “coffret des saphirs’ d’Ibn al-Shitir a
la lueur de deux traités médiévaux sur l'instrument qui étaient restés incon-
nus jusqu’a maintenant.’

Dans les lignes qui vont suivre, le premier auteur présente une descrip-
tion sommaire de I'instrument dans son état actuel (Section A). Puis le deuxiéme

7. Curiously, this little instrument has attracted far more attention than Ibn al-Shitir’s magnificent
sundial of 2m. X 1m. which adorned the main minaret of the Umayyad Mosque in Damascus (see Janin).
Neither this sundial nor Ibn al-Shatir’s planetary models (which are mathematically identical to those
of Copernicus), nor the astronomical tables of his colleague al-Khalili (which represent the culmination
of the Islamic achievement in spherical astronomy) were featured at the Exhibition in London.



Ibn al-Shi;ir’s Sandiiq al-Yawaqt :

An Astronomical « Compendium »

Lours Janin* AND Davip A. King**

English Introduction

In the Awqaf Library in Aleppo there is preserved an unusual astronomi-
cal instrument made by the celebrated fourteenth century Syrian astronomer
Ibn al-Shatir.? The instrument was called sandiq al-yawdgit, which means “box
of sapphires,”* and consists of a small box which can be held in the palm of a
hand and which has engravings on the lid and on a movable plate beneath it.
The first notice of its existence was published by S. Reich and G. Wiet in 1939-40,
who refrained from any investigation of its purpose.® Some brief remarks on
the function of the instrument were made by D. J. de S. Price in 1957.# More
recently it was displayed in London in the exhibition “Science and Technology
in Islam” during 1976 as part of the so-called Festival of the World of
Islam, and F. Maddison and A. Turner, who arranged the exhibition and
cataloged the exhibits, have given a brief account of it." S. H. Nasr, in his
new book Islamic Science, published a color plate of the lid with a caption that
will bewilder most readers.® We consider it worthwhile to take a fresh look
at Ibn al-Shatir’s “box of sapphires,” in the light of two medieval treatises

* 12 Cerisaie, Sévres 92310, France
** American Research Center in Egypt, 2 Midan Kasr el-Doubara, Garden City, Cairo, Egypt.

1. On Ibn al-Shatir see Kennedy-Ghanem, which contains reproductions of all studies published on Ibn
al-Shatir before 1975, except Mayer, pp. 40-41, and Kennedy 1, no. 11 and pp. 162-164. See also King 2
and the article “Ibn al-Shatir” in DSB.

2. Reich and Wiet (see note 3) proposed the translation “coffret des hyacinthes”. However, one does
not put hyacinths in boxes, although one does put jewels. Suter, p. 185, 1. 19, has correctly ““Edel-
steinschachtel”. The word yawdgit, plural of ydgat, “sapphire”, was chosen to ryhme with mawdqit,
meaning “prescribed times” (usually of prayer), plural of migat, as in “ilm al-migdt, which is the medieval
expression for ‘“the science of timekeeping”, derived from wagt, “time”.

3. See Reich-Wiet.

4. See Price.

5. See Maddison-Turner, no. 83. We are grateful to the authors for copies of a preprint of their cata-
log.

6. Nasr, p. 94. The caption *“an instrument for finding the gibla, also used as a sundial” does not
relate to the cover illustrated in the plate. Elsewhere (p. 243) Nasr states that the instrument is from
the 12/18th century, although the date is visible in the reproduction of the cover.
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The Institute gathers and preserves artifacts on science and technology
for a future museum, as an adjunct, and is building up its research library
resources, as well as its own manusecript and microfilm collections. We are
well equipped to publish new texts, major articles, and monographs, notes, and
queries related to the Arabic-Islamic legacy. The IHAS Newsletter in its present
coverage and quality is becoming the best available of its kind. It will be
published quarterly to complement the Journal. All these activities are only
humble beginnings in the revival of genuine and enlightened interest in a
rich cultural heritage which has been neglected for far too long.

Aleppo, Syria, November 1977



Challenge Of A Journal

On Arabic-Islamic Science
Sami HAMARNEH

A year ago it seemed like accomplishing the impossible to issue an inde-
pendent and international scholary periodical devoted to the history of
Arabic-Islamic science and technology with little on hand in the way of library
and technical resources, facilities and manpower. We started to build from
scratch. But although the challenge is still great, our journalistic effort had
a good start. The « infant» was born with all the convincing features of a healthy
new life. The situation now is much better, promising a steady growth despite
discouragements and obstacles from within and from without. The University
of Aleppo Press is becoming well equipped to handle illustrations and printing
in Arabic, English, French, German and Spanish without being forced to rely
on offset arrangements. Professors al-Hassan, Kennedy and Mrs. E. S. Ken-
nedy did almost the impossible, working long hours to meet deadlines. Some
of the Institute’s staff as well as the printers worked hard, doing remarkably
well on an assignment never tackled by them before on the same level of
proficiency.

The first issue dated May 1977 was eagerly read. The encouraging com-
pliments received from prominent scholars exceeded our highest expectations,
and despite minor faults and errors in production and text, it was admired even
by our critics. In August, several copies were also displayed at the book exhibi-
tion hall during the convention of the XVth International Congress of the
History of Science held in Edinburgh, Scotland, where hundreds of partici-
pants had the chance to see and examine the new Journal. Hundreds of
sample copies were dispatched to libraries, institutions and colleagues for
exchange of publications or to solicit subscriptions on the occasion of the
Journal’s first anniversary with the publication of this second issue.

The recent revived interest in collecting and cataloging manuscript
collections in many centers is encouraging. More descriptive catalogs, no doubt,
are needed to include newly discovered original documents. The Institute encour-
ages, promotes, and stands ready to publicize, disseminate, and serve such
efforts in any possible way. We also hope to help eliminate or minimize
duplication in research and publications.
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