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«SUMMARY »

of Ibn al-Haytham’s

“Treatise on the Marks Seen on the Surface of the Moon”

Edition of the Arabic text by

ApparLuamip I. SaBra

A German translation of al-Haytham’s “Treatise on the Marks Seen on
the Surface of the Moon” (Magqdla fil Athar al-z7hir fi wajh al-gamar) was
published by Carl Schoy in 1925, but the Arabic text of this Treatise has never
been published. The present edition is based on the unique manuscript copy
preserved in the City Library of Alexandria, no. 2096 D. It appears that this
manuscript, now bound separately, was originally part of a volume which included
three other works by Ibn al-Haytham all of which are at the Alexandria Library.
This is indicated by the page numbers sometimes shown in these manuscripts
and by the fact that they are all written in the same naskhi hand. No date is
stated in our manuscript.

The present Magila is one of Ibn al-Haytham’s later works and in it
reference is made to his treatises on “The Light of the Moon” ( Fi Daw?al-gamar),
and “The Light of the Stars” (F7 Adwa® al-kawdkib) and to his most important
work on Optics (Kitab al-Mandzir). A part from the specific problem dealt with
in the Treatise on the Marks on the Surface of the Moon, Ibn al-Haytham repeats
and sometimes elaborates his ideas on the radiation of light and colour which he
set out in detail in the first chapters of the first Magala of the Optics. Particularly
interesting in this respect are his statements towards the end of the present
Treatise regarding colour and opacity.
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«SUMMARY» of Taqrir al-Razi hawl al-Zukam
al-Muzmin, ‘ind Tafattuh al-Ward

Edition of the Arabic Text by
Frieprun R. Hau

Muhammad ibn Zakariya al-Razi (latinized as Rhazes; 251/865-313/925)
is considered to be one of the outstanding physicians in the golden age of Islamic
civilization. A short treatise representing a medical opinion for his former teacher
of philosophy Abiu Zayd Ahmad ibn Sahl al-Balkhi ( 236/850-322/934 ) has
remained aimost unknown. Cyril Elgood in his paper “Persian Science” (in: The
Legacy of Persia. Ed. by A. J. Arberry. Oxford 1953, p. 315) remarks:*...Rhazes,
who wrote a book, now lost, which he called “A Dissertation on the Cause of
the Coryza which occurs in the Spring when Roses give forth their Scent”.

In his exhaustive Habilitation thesis dealing with the history of
allergy (University of Freiburg i. Breisgau* 1961) Hans Schadewaldt evaluates
the present treatise as follows: “Erst der Islam scheint uns die erste Mit-
teilung iiber ein diesbeziigliches Krankheitsbild geschenkt zu haben: den soge-
nannten “Rosenschnupfen”... in einer verloren gegangenen Schrift ...”.

Besides the fact that this Medical Opinion represents the first clear de-
scription of an allergic cold,two other aspects are of interest to the medical his-
torian.

1. In addition to the usual sweating cures Razi recommends arteriotomy
in the temporal area, a procedure already mentioned by Galen.

2. He prescribes the cupping of the posterior region of the neck, a measure
also recommended by Paul of Aegina in the third of his seven books.

Two Arabic manuscripts, one in India (Hyderabad) the other one in Per-
sia (in private possession), were unfortunately unavailable to me. The basis of the
present edition is the text preserved in the only extant work*al-Fustl al-muhimma
fi tibb al-umma” of the otherwise unknown Ibn Saribiyiin ibn Ibrzhim who
compiled earlier writings. This text of the Medical Opinion of Razi is to be found
in the Oxford codex Huntingtonianus 461 (foll. 78b3-80b8)*. As Ibn Sarabiyin
ibn Ibrahim quotes Avicenna ( died 428/1037 ) his life span cannot be dated
prior to the middle of the eleventh century.

1. The German translation with many annotations was published in *Medizinhistorisches
Journal” 1975, Vol. 10, No. 2, pp. 94-102.
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Commentaire de I’Epitre de Rhazes
a propos de la Rhinite Allergique (Resumé)
Salman Katayé

Nous publions dans ce numéro de notre revue, pour la premiére fois,
et grice au Dr. Hau, le texte intégral de la lettre d°Abu Bakr al-Rizi
concernant la maladie de I’écrivain Abli Zayd Ahmad Ibn Sahl al-Balkhi.
Cette maladie est un coryza chronique apparaissant au printemps au mo-
ment de la floraison des roses.

La description minutieuse des symptémes ne laisse aucun doute sur sa
nature. C’est une allergie naso-sinusienne diie au pollen des roses.

Rhazes en a décrit les signes, 1’évolution et le traitement avec une
clarté et une précision qui nous permettraient de lui attribuer ’honneur
d’avoir décrit cette maladie pour la premiére fois dans I’histoire de la
médecine.

(12) M. Meyerhof, “Thirty-Three Clinical Observations by Rhazes” ISIS, 23 (1935 ), 313-356,
¥ ¥
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Publications of the Institute for the History

of Arabic Science

BOOKS

Al-Hassan, Ahmad Y.,

Kataye, Salman,

Shawqi, Jalal S. A.,

Kennedy, E. S., Ghanem I.,

Kennedy, E. S.,

PERIODICALS

Taqi al-Din and Arabic Mechanical Engineering
with the Sublime Methods of Spiritual Machines.
An Arabic Manuscript of the 16th Century. In
Arabic. 165 pp. 1976. $ 8.00

Les Manuscrits Medicaux et Pharmaceutiques
dans les Bibliothéques Publiques d’Alep. 1In
Arabic. 440 pp. 1976. $ 10.00

Mathematical Works of Bahd® al-Din al-Amili.
(953-1031 / 1547-1622). In Arabic. 207 pp. 1976.
$ 8.00

(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

The Exhaustive Treatise on Shadows by Aba
al- Rayhan Muhammad b. Almad al-Birani.
In English. Vol. I translation. Vol. II commen-
tary. 281 pp., 221 pp. 1976. $ 25.00

¢Adiyat Halab. An Apnnual Journal on Archaeology, History of Art
and Science. In Arabic and English. Vol. I (1975)
368 pp.. Vol. II (1976) 354 pp. Each Vol. $6.00

Journal for the History of Arabic Science. An International Journal. Vol. I

1977, Spring and Fall.

1 Yr. § 6.00

I.H.A.S. Newsletter 1-3 (1976) 4 (1977).



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.

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 (New York,
Springer, 1976), p. 123.

Sevim Tekeli, ““Taqi al-Din’s Method of Finding the Solar Parameters”, Necati
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,

.|L_JC)¢J€C‘C.>.>_;J'U‘J-

s,dot,z,“,gh,f,q,k,l, m,n,h,w,y
BT 2 R R B ¢ I R

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
a, i, 4.

The diphthong aw is used for L and ay for .



NOTES ON CONTRIBUTORS 115

Abdelhamid I. Sabra is Professor of the History of Arabic Science at Harvard
University. He has published on the history of Arabic geometry and optics.

George Saliba has worked on the Syriac sources in chronology and planetary

models. He is currently in the Department of Near Eastern Languages,
Kevorkian Center, New York University.

Manfred Ullmann is a Professor of Arabic Studies at the University of
Tiibingen. He has published several volumes on medicine, natural sciences
and the occult sciences in Islam. His interests also include alchemy.



NOTES ON CONTRIBUTORS

Sami K. Hamarneh is an historian of pharmacy and medical museology at
the Smithsonian. He has several volumes on manuscript collections in medicine
and pharmacy.

Ahmad Y. Hassan as President of Aleppo University and an historian of
Arabic technology was instrumental in the foundation of the Institute for the
History of Arabic Science. He is working on Taqi al-D n and a complete survey
of water lifting machines.

Friedrun Hau is an associate professor in the Medizin-historisches Institut
der Universitdt Bonn and working on the history of Arabic medicine.

Donald Hill is a practising engineer working on Islamic technology. He is
completing an edition of Binu Miisi mss. at the present time.

Boris A. Rosenfeld is a scientist in the Institute for the History of
Science and Technology of the Academy of Science of the U.S.S.R. He
has several volumes on the history of non-Euclidean geometries as well
as a long list of publications in the history of Arabic-Islamic mathematics.

Salman Kataye is a Professor of Otorhynolaryngology at the Faculty
of Medicine, University of Aleppo. He has published several works on
the history of medicine.

E. S. Kennedy is on leave from the American University of Beirut acting
as Consultant to the Smithsonian Project on Medieval Islamic Astronomical
Manuscripts in Cairo.His work has included commentaries on al-Biriini al-Kashi,

Maishallih, and al-Hashimi.

David Pingree is Professor in the History of Mathematics Department at
Brown University. He has recently published the first three volumes in the mon-
umental Census of the Exact Sciences in Sanskrit. Other papers deal with Arabic
astrology and astronomy.

Penelope Johnstone is Lecturer in Arabic Language and Literature
at the Department of Near Eastern Studies ; University of Manchester, U. K.
She has published in the history of Arabic medicine and on the wuse of
medicinal plants in the Arabic-Islamic tradition.



BOOK REVIEWS 113

1951). Fiir das Fehlende aber wird der Benutzer durch die vielen Nachweise
von Arbeiten entschiidigt, die an entlegener Stelle publiziert sind.

Nimmt man Ebied’s Buch zusammen mit modernen Nachschlagewerken
wie zum Beispiel dem dritten Bande der “Geschichte des arabischen Schrifttums”
von Fuat Sezgin in die Hand, so kann man sich heute iiber die Geschichte der
arabischen Medizin bibliographisch gut unterrichten. Die in den inzwischen
vergangenen sechs Jahren erschienenen Arbeiten machen aber bald ein Supple-
ment zu der “Bibliography’” notwendig.

MANFRED ULLMANN*

Abu Abd Allah Muhammad al-Tdrisi. Opus Geographicum. Edited by
Veccia Vaglieri, U. Rizzitano, et al. Sixth fascicule, Clima IV, sections 5-10.
pp- 643-722 Arabic text. Leiden: E. J. Brill for the Istituto Universitario Orientale

di Napoli, and the Istituto Italiano per il Medio ed Estremo Oriente, Napoli-Roma
1976. § 15.20.

This is a part of an edition of the Arabic Nuzhat al-Mushtaq fi Ikhtiraq al- Afaq
by Abii°Abd Allah Muhammad, known as al-Sharif al-Idrisi (1100-1166).

The author is considered one of the most illustrious Muslim geographers of
his time. This edition includes the discussions of parts five through ten, covering
countries such as Syria, Iraq, Crete, and other islands of the Mediterranean (Al-
Bahr Al-Shami), and central Asia; areas which he considered parts of the fourth
Iglim. It illustrates the author’s appreciation of what today is regarded as basic
elements of geography. It gives a good example of regional geography dealing
with borders of countries, populations, towns, villages, lakes, and castles as well
as ecology and environment.

This reviewer finds the edition accurate and reliable. He hopes that the
editors will carry on a praiseworthy undertaking to its completion, so that schol-
ars and historians of geography will have the entire work of al-Idrisi in print.

R.D. MURSHED**

# Professor of Arabic Studies, University of Tiibingen Germany
#% National Geographic Seciety, Washington, D.C., U.S.A.
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Rifaat Y. Ebied: Bibliography of Mediaeval Arabic and Jewish Medicin
and Allied Sciences, With a Foreword by Professor A. M. Honeyman (Publica
tions of the Wellcome Institute of the History of Medicine, Occasional Series 11)
London 1971, 150 pages. L

K

Auf dem Gebiet der arabischen Medizingeschichte, das von der Forschun,
bekanntlich lange vernachlissigt worden war, ist in den letzten Jahren un(
Jahrzehnten eine Fiille von Arbeiten und Aufsitzen erschienen, die zum Tei
an schwer zuginglichen Stellen verédffentlicht worden sind. Daher wurde
Bibliographien als Hilfsmittel fiir die Forschung notwendig. Ein solches Hilfs
mittel hat Rifaat Ebied, der an der Universitit Leeds wirkt, mit dem hie
angezeigten Buch vorgelegt. Er beriicksichtigt auch Wissenschaften, die mi
der Medizin in einem nur losen Zusammenhang stehen (zum Beispiel Alchemie
Tierkunde, Landwirtschaft und Physik) und verzeichnet auch eine groBe Zah
von Arbeiten, die der Medizin der Juden gelten. Das ist angesichts der vieles
Beziehungen, die im Mittelalter zwischen dem Islam und dem Judentum be
‘Standen haben, gerechtfertigt. Der grope Komplex der lateinischen Uberlieferun,
-der arabischen und hebraischen Medizin ist aber unberiicksichtigt geblieben

Die Bibliographie umfapt zwei Teile. Im ersten Teil (nr. 1-994) sind «allge
meine Werke” genannt, im zweiten Teil (nr. 995-1972) sind die Schriften de
arabischen und jiidischen Arzte sowie Spezialarbeiten iiber diese Arzte zusam
mengestellt. Dieser zweite Teil ist nach dem Vorbilde von George Sarton
Introduction to the History of Science chronologisch nach Jahrhunderthilfte
gegliedert. Personen-und Sachregister beschliefen das Buch.

Im einzelnen 14Bt die Bibliographie manchen Wunsch offen. Die Name
sind nicht immer korrekt wiedergegeben. Statt “Silberger” (nr. 1096) muB e
«Silberberg” heiflen, statt “Canannsali” (nr. 1272) mup es ¢ Canamusali
heiBen. Mehrfach sind Spezialarbeiten unter die “allgemeinen Werke” geraten
wo sie nicht gesucht werden kénnen. Arthur J. Arberry’s Aufsatz “An Unknow
Work on Zoology” (nr. 28) ist eine Studie iiber das Kitgb Taba’i¢ al-Hayawdn:
des Sharaf al-Zaman Tahir al-Marwazi, Chabot’s “Version syriaque” (nr. 109 ¢
ist die Edition eines Fragmentes des Kitgb al-Masa’il fi al- Tibb von Hunayn ib
Ishaq, und Sidqi®s Aufsatz “Un banquet de Médecins” (nr. 838) gehort zu Ib
Butlan. Bisweilen sind auch verschiedene Autoren verwechselt: Fakr al-Di
al-Razi zum Beispiel ist mit Muhammad ibn Zakariya al-Razi vermengt.

Es wire ungerecht, den Wert einer Bibliographie nach ihrer Vollstindigke:
zu beurteilen. Man bedauert aber doch, dap hier so wichtige Arbeiten fehle
wie Richard Walzer’s Edition der galenischen Schrift iiber die Siebenmonat:
kinder (Rivista degli Studi Orientali 15, 1935, pp. 323-357), sein Buch “Gale
on Jews and Christians” (Oxford 1949) oder sein Buch “Plato Arabus” (Londo



Book Reviews

Adolf P. Youschkevitch. Les Mathématiques Arabes ( VIIIe - XVe
siécles). Traduction francaise de M. Cazenave et K. Jaouiche. Paris :
Librairie philosophique J. Vrin, 1976. x -+ 214 pp.

In 1961 A.P. Youschkevitch, the dean of Soviet historians of mathematics,
published his Istoriya matematiki v srednie veka (History of Mathematics in
Medieval Times). An excellent book, it is unique in being the only work ever
written on this subject. Hence it is not surprising that German, Polish, Rou-
manian and Japanese translations have appeared, and a Czech version is on
the way. An English translation is long overdue, and one into Arabic is now
being planned.

The volume here reviewed is a French translation of the third part of
Youschkevitch’s book, the sections describing the mathematics developed or
practised in the countries of medieval Islam. During the sixteen years which
have elapsed since the Russian version appeared, considerable additional
knowledge has accumulated, and the author has collaborated with the trans-
lators in bringing the work up to date with additional footnotes. The original
bibliography of 159 titles has been increased by twenty new ones. But the
field is advancing so fast that in the interval between sending the French
translation to the press and the writing of this review still more research results
have become available.

The author sets the stage by commencing with a fourteen page chro-
nological review, sketching the expansion of the Arab empire and its subse-
quent breakup into independent principalities as a frame for the accompanying
scientific activity. The remainder of the exposition then proceeds by topics,
except that where prominent mathematicians are introduced, biographical
paragraphs are inserted. The subjects discussed include: the spread of the
decimal place-value system; algebra, particularly that of al-Khwarizmi, Aba
Kamil, al-Karaji, and al-Qalasadi; number theory; the invention of decimal
fractions; irrationals and the theory of proportions; Khayyam’s solution of
the cubic; work on Euclid’s postulate of parallels; infinitesimal methods; the
development of trigonometry; and computational mathematics including
al-Kashi’s n-computation. Throughout, the emphasis is on the mathematics
itself rather than a recital of names, places, and dates. The concluding section
describes the influence of this work upon the West.

E. S. Kennedy*

* Smithsonian Institution Project in Medieval Islamic Astronomy, American Research Center
in Egypt, Cairo, A.R. Egypt.
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2. Mathematical Treatises, 1972; translated by A. Kubesov, I. 0. Muhan
mad, S. A. Krasnova, M. F. Bockstein, and R. S. Sharafuddinova; commentar
by B. A. Rosenfeld and the translators.

3. Social-ethical Treatises, 1973; translation and commentary by B, Ya
Osherovich.

4. Treatises on Logic, 1975; translation and commentary by B, Ya
Osherovich, E. D. Harenko, and N. N. Karaiev.

5. Commentary to Ptolemy’s Almagest, translated by A. Kubesov an(
J. al-Dabbagh; commentary by A. Kubesov and B. A. Rosenfeld.

Volumes 1 and 3 above have also appeared in Kazakh translation.

BORIS ROSENFELD



Notes and Correspondence

Recent Publications in the Institute for the History
of the Natural Sciences and Technology, Moscow

The Institute for the History of the Natural Sciences and Technology,
Moscow, U.S.S.R., announces the following additions to the Russian language
series ““Selected Works of Birtini,” by the publishing house “Fan” of Tashkent.

Volume 4, 1973 : Pharmacopoeia, translation and commentary by U.L
Karimov.

Volume 5, Part 1, 1973: Part 2, 1976; Masoudic Canon, translation and
commentary by P.G. Bulgakov, B.A. Rosenfeld, A. Ahmedov, M.M. Rozhanskaya
C. A. Kransnova, and Yu. P. Smirnov. (This volume appeared simultaneously in
Uzbek, translated by A. Rasulev and A. Ahmedov.)

Volume 6, 1975; Explanation of the Elements of the Science of the Stars
(the Tafhim), translated by B. A. Rosenfeld, A. Ahmedov, M. M. Rozhanskaya,
A. A. Abdurahmanov, and N. D. Serveieva.

The Institute also announces as in the “Nauka” Press for publication,
a book (in Russian) by G. P. Matvievskaya and B. A. Rosenfeld, “Mathemati-
cians and Astronomers of the Arab Countries and the Near East and their Works,
8th-17th Centuries”. The book includes an introduction by the authors and A.P.
Youschkevitch; thence articles on about a thousand mathematicians,astronomers,
and natural scientists, of known life dates, from the Arab countries, Iran, Central
Asia, Turkey, Afghanistan, and North India, who wrote in Arabic, Persian and
Turkish. Further there are articles on some two hundred and fifty savants of
unknown date, and an additional hundred about anonymous scientific manu-
scripts of the period. For the most important scientists, the articles report
sections and chapters of their major works, together with their scientific accom-
plishments. For all entries, after giving biographical sketches, the articles report
known works, the locations of extant manuscript copies, published editions of
works, and relevant modern studies. An extensive bibliography is appended.

The “Nauka” publishing house of the Kazakh SSR in Alma Ata has
brought out (in Russian) the following works of al-Farabi :

1. Philosophical Treatises, 1970; translated by B. Ya. Osherovich, A. C.
Ivanov, I. O. Muhammad, and A. B. Sagadeiev; commentary by A. H. Kasimov
and the translators.
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Fig. 1 : The first page of the “Epistle on the Signs of Death™, erroneously ascribed to Hippocrates
(Sommer, A-84,2). This and all other illustrations in this essay are reproduced by courtesy
of the National lerary of Medicine.
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Lastly, he presents an intriguing method for studying the various
medical topics:

1. The two part classification, as in dividing medicine into theory
and practice; diseases into physical and mental; death into natural and
violent, or unnatural; and the elements into light and heavy.

2. The three part classification, such as studying treatment under
the divisions of diet, drug, and surgery, or considering the main bodily
organs as the heart, brain, and liver.

3. The four part classification, as in studying the elements : earth,
water, air and fire, or dividing the human life span into : growth, youth,
manhood, and old age.

4. The five part classification, as of the senses: sight, hearing, smell,
touch, and taste.

5. The six part classification, as in considering the six principles
required for maintaining good health: the air we breathe, food, work and
rest, sleep and wakefulness, evacuation and purgation, and emotional
responses i~.oll Ll dl oLyl

6. The seven part classification, as the division of natural matters
into the elements, humors, temperaments, powers or faculties, spirits,
actions or functions, and organs; and so on. Two copies of this work are
at the library designated by Sommer as A-16, p. 302, and A-84, fols. 1-39,

p- 325,”% copied by Kamaial al-Din Masad b. M. b. Ali al-Kirmani and dated
971/1563.

72. Brockelmann, Supplement, 2:299;
R N R S g R N L e S N e
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century physician mentioned above, Nafis b. Imid al-Kirmani, is entitled
simply -l o Sommer A-63, p. 318.70

Termination of a Great Cultural Period

The admirable cultural activities of this long and fruitful Islamic
period gradually came to a close. There were flickerings of light that lingered
on during the fourteenth century and beyond. One such shining example was
the physician Mas‘ad b. Mahmiid (Muh.) al-Sijazi (or al-Sinjari in northern
Iraq) who flourished in the second quarter of the fourteenth century. A con-
temporary of Kazartini, his book on the elucidation of the secrets of the healing
arts, LI!S Wl (4 =Y ) ol =i s5la- 5 is his only known work.
It was compiled for the library of his noble patron, Prince Aba al-Mafakhir
Qasim b. “Iraq b. Jafar whom he praises highly for his love of knowledge
and generous support of learning. As the prince expressed interest in knowing
more concerning medical and technical idioms and terminology in the literature,
to explain such matters the author responded in writing. This book comprises
three discourses:71

1. On interpreting and defining medico-pharmaceutical words and
expressions used by professionals in the health fields, and on names of
diseases.

2. On collected and preserved simples of the materia medica, and
how they enter into the various remedies by pounding, pulverizing, cooking,
and similar processes.

3. On defining the meanings and listing the synonyms of composite
drugs and their actions, methods of preparation, as well as the defining of
each pharmaceutical form: electuaries, confections, and ointments, as well
as the therapeutic qualities and quantities (dosages) of compound medications

He defines health, for example, as the state in which the temperaments and
constitution of the body demonstrate a healthy attitude il JLYI Ll jaas cut
with proper and sound performance. Disease is the opposite. He explains
that the natural humors are produced from the diet or the nutrition one
receives, and that digestion occurs first in the stomach, then in the liver,
and thirdly in the blood vessels and the related digestive organs. Absolute
nutrition is the diet that, taken into the body, is completely assimilated so
that through the process of digestion these received foods and drinks replace
what bad been consumed through the body’s various activities. Blood is
formed > iVl o 4y for the same purpose. These are ideas of interest in

the history of physiology.

70. Brockelmann, GAL., 2:276; and Supplement, 2:299; and Cyril Elgood, 4 Medical History of Persia,
Cambridge, University Press, 1951, pp. 156, 304 and 336.
71. Iskandar, Catalogue, p. 104; and Hamarneh, British Library, p. 204;
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Ibn al-Nafis ( ca. 1209-1288 )

We possess, from I. A. Usaybi’ah’s personal accounts of his
time, an adequate knowledge of the remarkably developed medical
activities in Syria and Egypt. His contemporary was the physician-theologian
€Ala® al-Din ©Ali b. A. al-Hazm al-Qarshi, known as Ibn al-Nafis. He practiced
in Cairo, where he became a leading physician and medical educator, as his
contemporary Ibn al-Quff (1233-86) was in Damascus. Important among
Ibn al-Nafis’ books was his commentary on Ibn Sind’s Qdnin Wl T
In it, for the first time, Ibn al-Nafis explained definitely and clearly the pul-
monary circulation of the blood in defiance of Galen and other Greek authors
and their Arab followers.76

Another widely circulated work of Ibn al-Nafis is his concise com-
pendium on medicine ( & $Lil jr5 ) W § ;-4 . Apparently it was compiled
as a condensation of Ibn Sina’s voluminous Q@Qdngn. But in reality it is not
a summary of that, but an independent work altogether. The library houses
two copies of it, Sommer A-43 and 44, pp. 311-12. It comprises four
sections:

1. On the theory of medicine, anatomy and physiology, hygienic
regulations including diets, exercises, rest, and work.

2. On materia medica, in alphabetical order, and the technology and
uses of composite remedies.

3. On the diseases of the bodily organs from head to foot, their causes,
symptoms, and treatment and related diseases such as diabetes, arthritis,
and the pains of hemorrhoids.

4. On unspecific diseases, such as fevers, plagues, bodily injuries;
skin diseases, and poisoning.68

The Mijiz was well accepted by practitioners, as is evident from the
number of extant copies, as well as the fact that many commentaries and
summaries appeared. The library’s collection contains such a medical com-
mentary by Sadid al-Din al-KazariinI (d. 1344) entitled e 8 ) s o
O3l e ge 2 2 S (5=s\! mentioned by Sommer, LUl g gyl sl fe il o
A-61, p. 317, a copy containing the fourth section only.69

Soon after the death of Kazariini, the physician Jamal al-Din Muh.
al-Agsara’i (d. 779/1378) completed his commentary under the title ;- 1l -
Sommer A-67, p. 319; and dated 801/1401. Another, followed by the 15th

67. Ullmann, Medizin, p. 173; Hamarneh, Br. Library, pp. 194-99;
Lgn ot Y ¢ Okl Jifjgbéb_,’.ﬂ‘ (_Lé‘l‘ EYRARE AV BN dap g olasdly
68. Ibn al-Nafis’ al-Mdjiz was edited at Calcutta, Education Press, 124411828 by Muh. Sul. al-Harawi
et al. See also Iskandar, Catalogue, pp. 52-56, 100-103, 143-149.

69. Kazar@ini’s A4I-Shark al-Mughni was edited in Calcutta, 124971832 by Mawlawi “Abdul Majid
et al. The library possesses a copy of this rare edition. It is a commentary on L. Nafis’ Mijiz.
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Physicians, therefore, are bound to recommend to each patient the foods
that suit him best, avoiding those which are harmful. For example, he speaks
of gout as a dietary disease, and like al-Razi before, he confirms that it occurs
among the wealthy, who live in luxury, indulge in eating and drinking, and
take little if any exercise. He advises against tight shoes, too much sitting
or horse riding, and refers to nature’s power to heal.

Of general interest is Samarqandi’s book on foods and drinks for the
healthy, listed by Sommer as A-82, fols. 1-88, p. 324. It is compiled from
earlier compendiums. Better known is his formulary al-Aqrabadhin e 30 3y
JWt 5, arranged according to diseases and the required medical recipes
for each ailment (Sommer, A-82, 89b-176b).

Possibly Samarqandi’s best known work is his book on the causes
and symptoms of diseases oL, L.yl 4. Sommer A-83, fols.1-162. It is
a compilation, for the author’s personal use in his practice, from earlier works
such as al-Majisi’s Kamil, al-Tabari’s Mu‘alajat, and Ibn Sind’s al-Qanan.64
In so doing, he followed Razi’s recommendation that each practicing phy-
sician should compile such a manual for his own utilization. Even the book’s
title is largely borrowed, from Sharaf al-Din Muh. b. Yis. al-Ilaq1’s abstracted
commentary on al-Qinan, and others. But Samarqandi’s book had acquired
wider popularity so that it was commented on by the physician Nafis b. “Iwad
al-Kirmani (d. 1446) olydly, oLy & oS, a copy of which is at the
library (Sommer A-60, p. 317).65 And with the decadence of Islamic medicine
in the later period the number of commentaries on commentaries increased,
showing no originality. Mediocre works, such as Samarqandi’s Asbdb and the
commentary on it by al-Kirmani in the 15th century were composed. Another
commentary on the latter was written, of which a copy is held by the library

under No. A-66-1.66

64. These references were acknowledged in the author’s introductory remarks. He made clear that
at first he compiled this manual for his own use as a practitioner.

65. Kirmani’s commentary was published at Lucknow,Yusufi, 1905. See Iskandar, Catalogue, pp.174-78,

66. A similar tendency to mediocrity can be found also in a recent Library acquisition (A-19-1). It is
a 4 folio epistle, 19 lines, 1214 % 20% cm., in elegant Naskh script with rubrications on dentifrices and
mouth hygiene composed of five chapters o5l 3 5 dJluzl L5, Aoy Fjjpen] ‘S,. & YL, . It presents
a description of the material, methods of usage, social, physical and religious benefits derived from the
Siwak (tooth pick) taken from the Caparis sodata, olive or pomegranate trees. The tip is softened by
chewing or beating. It is used for cleaning and polishing teeth, and refreshing, strengthening, and puri”
fying teeth, mouth and gums.“It helps guard against dental caries and pleases the Lord.”It was written
by a certain Muh. al-Aq Kirmani. The topic generally is referred to in Arabic poetry since pre-Islamic
times. Yahanna b. Masawayh in the ninth century wrote on the subject ;

Ll ol g Bl Lelerl oy g s LB ol g o3 35Ty ¢ gty A1yl § S 015
(VS R RIS T I IV S I uh..ull oS3 .GJblS::LAJIZ,;(,é e g (WA - \Yer)
L0V -o00e \M“}.DU{J{J
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On the same topic, the library possesses a manuscript entitled
ok gl e & -llsl by the physician Badr al-Din Muh. b. Muh. al- Qawsiini
(Hourished about 1525), listed by Sommer as A-92, 3, p. 329. Qawsiini dedicated
this epistle to the religious governor of the Maniifiyah province in Egypt,
Abhmad b. Sulaymin. In its four chapters and the epilogue, the author
discusses the identification of hemorrhoids, their three main kinds classified
by shape, their causes, symptoms, rules for diet, and treatment with drug
or surgery.

Qawsiini, moreover, was the author of the important medical treatises :

1. Discourse on the healing art _Wi iclow § &l Lif, of which
there are two copies in Cairo, Nos. 39 and 568 Tibb.

2. Book on therapy, prescribing useful and commonly tried medications
4:_,4‘ GVl e N ot L.s asdl it |

3. Book on toxicology and antidotes, Ul i, ps~dl 4 which may be
the same as or including the one on animal antidotes and the bezoar
Gl sl e Szl § Ul of which a copy is in Cairo No. 143 7ibb.61

Ngjib al-Din al-Samargandi ( d. 619/1222 )

A leading Muslim figure who practiced medicine in what is known today
as Afghanistan was Najib al-Din Abti Hamid Muh. al-Samarqandi. He was
killed at Herat by the invading Tartars, who mercilessly sacked the city.
Several of his medical works are still extant.62

The library has his treatise on materia medica and popular remedies
Le tosetll Ll Dol WAL, Lolge flewdl 55 all 91 . It is compiled and
arranged in alphabetical order, and contains chapters on laxatives, dairy
products, and meats and cereals. It was copied (A-1,1, fols. 1-29) by the phy-
sician Muh. b. °Abd Allih al-Shamsi al-Tasatturi and dated in late Ramadan
740/1339. It is followed by three pages on cheese water ;. il ,L. (milk
mixed with oxymel, rennet, and safflowers) and its uses.63

The Library has in addition two other books on regimen s il &l ),
A-80-1 and A-82,3, fols. 177b-200 (the latter only is listed in Sommer, P. 324).
In this regard, Samarqandi confirms that since individuals vary in their
makeup, habits, and physical conditions, their diets must necessarily vary.

61. Brockelmann, GAL., 2:447 and Supplement, 2:666, H. Khalifah, Kashf, 1:744
CAA oo ¢l g 8t LSS 2 YA b LSl B e

62. L.A. Usaybi®ah, “Uyin, 2:31; Leclerc,Histoire, 2:127-28; Brockelmann, GAL,1:646-7; Supplement,
1:895-96;

RV ‘,Hiu,leévg:a 3
63. Ibid., p. 12-13, 195-96; Iskandar, Catalogue, pp. 83-84;

Ved v < DU b ¢ pate¥le %LYJJ;J[,E e sy ¢ oall s geludl 873 8,
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6. On hemorrhoids .!,Jl § translated into Hebrew, Spanish and
other modern languages.59

Of this last treatise, there is a copy at the library, Sommer A-90,1,
fols. 1-6, copied by Mahmad b. Muh. al-Alfi al-Hanafi and dated 1241/1826. In
seven chapters, the author warns against indulgence and indigestion due to
the intake of bad-quality foods at improper intervals. “Once the food is insuf-
ficiently digested in the stomach it will face the same problem in the liver,
intestines and other digestive organs... Therefore, one has to choose the best
and most healthy foods and drinks and take of them moderately at the
proper time, avoiding what is harmful,... for too much eating by the healthy
or the sick causes harmful extension in the stomach walls ( as they
swell). Also this will lead to the habit of eating more than one should, and
frequently, before digestion is completed.”

Significantly, Ibn Maymiin was the first known physician to recommend
the use of effervescent (vaporizing) medication for discomfort caused by
indigestion. He warned against strong spices, mustard, and certain foods
such as cucumber, onion, garlic, radish, vinegar, lemon, fat, and sweets. He
recommended simple dishes, cooked vegetable and cereals, eggs and julep water
to be taken one kind at a time. In painful hemorrhoids requiring surgery,
due consideration should be given to age, sex, and the duration and progress
of the ailment. He tried to avoid surgical operations when at all possible.

For those clients who do not heed the physician’s advice, Ibn Maymun
wisely and wittily states “when they get sick, they blame it on the doctor,
and accuse the healing art for failing to offer the help expected from it.”

His patron being a rich man, he recommended things that only the
well-to-do can afford or secure. This reminds us of the Hippocratic proposition
that only the rich are able to afford health. Such was Ibn Maymun’s patron,
who requested the composition of this treatise.

Of hemorrhoids, he speaks of the type that opens and bleeds, consid-
ering it the easier to treat. The type which does not open and allow blood
out he considers the more difficult to treat or cure. He recalled several hemor-
rhoidal cases with which no sooner had he operated than new piles appeared
in place of the old. Therefore he prescribed “special treatment, if faithfully
followed, will relieve pain, prevent reoccurrences and save the patient the
dangers inherent in surgical operation.”60

59. See H. Kroner, “Die Haemorrhoiden in der Medizin des XII und XIII Jahrunderts,” Janus,
16 (1911), pp. 441-56 and 645-718; a Hebrew translation was published in Jerusalem, 1965. Two other
manuscripts on the same topic were also inspected in Princeton, N.J., and London.

60. The topic is beautifully analyzed in L. Edelstein’s Ancient Medicine, O. and C.L. Temkin editors
op. cit., pp. 303-16. Maimonides patron was a highly placed government officia lwith considerable
wealth so that Maimonides was able to observe the treatment in all its detail. We are told that originally
the patron only ran to the doctor when hemorrhoidal pains were severe, then he rushed back to work.
Subsequently, upon Maimonides’ recommendation, he was to follow in detail all the medical instrue-
tions to prevent reoccurrences of the disease.
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al-Fadil “Abd al-Rahim b. °Ali of Baysan, wazir to the Ayyubid King Salah
al-Din = 0l e ol bl (Saladin) to whom he dedicated several of
his works. He later served Salah al-Din himself and his son, King al-Afdal
‘Ali. He was also the religious leader of his coreligionists in Cairo where he
died. However, he was buried as he had requested at Tiberias in Palestine.54
ety gl of e ARy ol g el ol b sl el I 4
The “Physician’s Prayer” code ascribed to him is not genuine, but he
wrote several medical works, many extant. Important among them are the
following:
1. Al-Fusal fi al-Tibb completed between 1187-90, containing some
1500 aphorisms and medical concepts in 25 treatises, copied and original,
of historical interest.55
2. Tadbir al-Sihhah on hygiene, drug therapy, and dietetics, in four
treatises. It was written in response to King al-Afdal’s request for an epistle
on the best medical treatment of common ailments (completed about 1198).56
3. A glossary on materia medica, Lzl o _.i c— 3
edited with French translation and useful introduction and annotations
by Meyerhof.57
4. A book on toxicology Uil LVl s -, ot 8
5. On asthma , Ji § V.58,

54. Sarton, Introduction, 2:369-80; Leclerc, Histoire, 2:57-63; Brockelmann, GAL, 1:644-46; Supple-
ment, 1:893-94; Hamarneh, Bibliography on Medicine and Pharmacy in Medieval Islam, Stuttgart, 1964,
pp. 75-77; Ullmann, Medizin, 1970, p. 168; and F. Wiistenfeld, Geschichte der arabischen Aerzte und
Naturforscher, Gottingen, 1840, pp. 109-111;
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55. Moritz Steinschneider, “Die Vorrede des Maimonides zu seinem Commentar ueber die
Aphorismen des Hippokrates,” Zeit. deutsch, morgenlind. Gesellsch., 48(1894), pp. 218-234. In this
work on the Aphorisms, Maimonides criticizes Galen and other Greek writers on the subject and quotes
Ibn Masawayh, al-Razi, and al-Farabi, and cites original observations.
sl Los bk db sy Ol i g had vo Sy v 60 o P8 oo ¢ Gl g 8 ¢ e
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56. Maimonides’ Regimen Sanitatis was translated and commented upon by A. Wasif, .zl B \_}
Cairo, 1908, reprinted 1932 L.#lis ks see also the edition by A. Bar-sela et al., Moses Maimonides® Two
Treatises on the Regimen of Health, Philadelphia, American Philosophical Society, Transactions, 1964,
Vol. 54, Pt. 4;and H. L. Gordon, The Preservation of Youth, New York, Philosophical Library, 1958.

57. Un glossaire de Matiére Médicale Composé Par Maimonide, edited with translation and useful
introduction and annotations by Max Meyerhof, Cairo, Institut d'Egypte, 1940.

58. See S. Miintner, The Medical Writings of Maimonides, Vol. 1, Treatise on Asthma, Philadelphia,
Lippincott, 1963; Vol. 2, Treatise on Poisons and Their Antidotes, same publisher, 1966 ; and Maimonides
Regimen Sanitatis oder Diatetik fuer die seele und den Koerper, Basel, S. Karger, 1966. See also I.
‘Wolfensohn, .
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p. 297) which replaced that of Sabiir.51 Collected from earlier medical for-
mularies and compendia, it played a part in the history of pharmacy and
pharmaceutical preparations. It discussed properties, forms, and actions
of tablets, powders, pills, electuaries, decoctions, ointments, bandages and
poultices, gargles, and dentifrices and the techniques involved in preparing
their recipes. It ends by prescribing remedies against obesity and medicines
to reduce perspiration.52

Another genuine work by Ibn al-Tilmidh, is possessed by the library.
It was ascribed to Ibn Sini because of a conventional title, .y L
al-Aminiyah. Tt is Ibn al-Tilmidh’s treatise on bloodletting dedll W
(A-58-1), in an 18th-century copy (in small, crowded but legible Naskh, in
seven folios). In its ten chapters, the author defines phlebotomy (..il), the
advantages it has in certain ailments, and when it should be avoided.53

In this connection, it seems relevant to mention a similar work on blood-
letting and cupping entitled Llubl, 4adl § 5,5 b LGl (if( Sommer, A-88, 3,
fols. 57-62, p. 327, copied 1217-1802). Its author Muh. b. Muh. al-Tafilati
(d. 1777), was the Muslim supreme justice (al-Mufti) of Jerusalem, a Hanafite
theologian. It focuses on the interpretation of 51 traditional and religious
sayings mixed with folk medicine. The period when it was written was, of
course, a time of decline and lack of innovation in medicine throughout the
region.

Aba “Imran Miasd b. Mayman (Aiaimonides, 1135-1204)

One of the leading figures in philosophy and medicine in the second half
of the twelfth century was Abii “Imran Masa b. Mayman (hence known in the
West as Maimonides) al-Qurtubi (because he was born at Cordoba, in Moorish
Spain). At that time, the Muwahhid sultan “Abd al-Mu’min b. “Ali (1130-63)
ordered the persecution of Christians and Jews in his domain unless they
embraced Islam (an act contrary to the teachings and spirit of the religion).
Therefore, Ibn Maymiin fled with his family at the first convenient oppor-
tunity. He finally settled in the Fustat of Egypt (old Cairo). Here, for almost
forty years, this Hispano-Jewish philosopher, theologian, astronomer, and
physician reached the pinnacle of fame. His star began to shine brightly with
the rise to power of the Ayyilibids. He found a generous patron in al-Qidi

51. Hamarneh, “Sabir’s abridged formulary, the first of its kind in Islam,” Sudhoffs Archive, 45
(1961), 257-60 and Br. Library, pp. 138-40;
Al ¢ Jpdll 7B el pls v —ver L ovg Al il gl il o3yl
CYEYY poge ¢l g ety CTYR C N D T8 poge ¢ 1a0A ¢ Sy ¢ AN
52. Compare with Iskandar, Catalogue, pp. 129-31, and Hamarneh, Zdhiriyah, pp. 452-54.

53. Ibid. Three teatises on bloodletting are ascribed to Galen; in one he unwittingly criticizes Erasis
wratus for cautioning against bloodletting; and in another he criticizes his followers. Sce Sezgin, Ge-
schichte, 3:115, 131.
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consequences. Economic expansion and political conflicts stimulated physi-
cians and educators into this flourishing of intellectual productivity. Several
famous figures appeared on the scene, but only a few will be mentioned here.

Ibn al-“Ayn Zarbi was one of those illuminating stars, and a 14th-century
copy of his medical compendium al-Kafi fi Sina‘at al-Tibb _Ll b 3 S
is held by the library (Sommer, A-25, p. 305). Although this copy is not com-
plete, the original al-Kafi is composed of three sections:

1. On hygiene, origin and condition of plagues (especially in Egypt,
where the book was written), their prevention and recommended treatment.
It includes material on environmental as well as physical and psychic health,
all in 21 chapters.

2. On diseases from head to foot, their causes, symptoms and treatment,
with extremely interesting personal observations and innovations, all in
196 chapters.

3. On astrology as it relates to medicine.

An older copy examined by this writer is Granada No. 20, copied in
702/1302 by the Andalusian physician, (JUl Ciy) Yasuf b. Muh. b. Yinus
al-Qaysi of Malaga. Others examined are in Aleppo, Cairo, Oxford, and Paris.49

Hibat Allgh b. al-Tilmidh (d. Safar 560lJan. 1165)

Ibn al-Tilmidh was the leading medical authority in Baghdad during
his time. He traveled to Persia where he lived and practiced medicine for
several years, and where he mastered the Persian tongue besides Arabic and
Syriac. He was in addition a poet who loved music, a calligrapher, and a man
of letters. On returning to Baghdad he managed the famous “Adudi hospital.
He also taught medicine, and his fame attracted students from near and
far, so that his class at one time was attended by about fifty students. He
lived to an old age and was respected for his learning, both by the ruling
family and by his colleagues. He was the author of about sixteen works, most
of them related to the healing arts and including brief commentaries on im-
portant medical texts.50

The library owns a valuable and complete copy of his formulary or
antidotarium, al-Aqrabadhin, in twenty chapters (Sommer, A-3, fols. 1-66a,

49. His first biography is reported by I.A. Usaybi®ah, ‘Uyin, 2:107-113,
Gl a0 S ot il 355 ol ) o pae oy b oy OUie s il oy Wlgise et LS ael
e ol e W W 1L S5l el e v Ay 8 e ol JUE G el g5 ol )
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50. Qifti, Tarikh, pp. 340-42; I.A. Usaybi‘ah, Uyiun,1:259-276; Brockelmann, GAL,1:642;Supplement,
1:891; Leclere, Histoire, 2:24-25; and Iskandar, Catalogue, 78-80.
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Most important among its commentaries is the one by the philosopher-
physician Ab#’l-Walid Muh. b. Ah. b. Rushd (Latin Averroes, 1126-1198),
It contains two parts: theory and practice, and was composed wupon the
request of Ibn Rushd’s generous patron Ab@’l-Rabi® b. al-Sayyid A. Muh,
al-Mansiir, the Muwahhid Caliph of Morocco (reigned 1184-1199). Ibn Rushd
considered that the Canticum presents the best available definitions of the
healing art’s general themes. He embarked on its interpretation in detail
(see Sommer, A-59, p. 316).

Later on, Ah. b. al-Hasan al-Khatib of Constantinople completed in
712/1312 an Urjiazah in 320 verses. There is another by Muh. b. Ism.b. Muh.
in 988/1580, following Ibn Rushd’s example. Ibn al-Rafiqah (or Ragqiqah)
al-Shibani (d. 635/1237) composed a brief Canticum on phlebotomy.47

Finally, deserving of mention is a commentary in the library’s collection
erroneously ascribed to Madan b. “Abd al-Rahman al-Qawstini al-Misri(d. after
1634, Sommer, A-24, p. 305). This very interesting medical commentary
entitled . st B W 5 g el gkl was written by the physician
al-Shaykh Misa b. Ibrahim b. Masa b. Muh. al-Baladawi, a Shafiite Muslim
theologian who died shortly after 770/1368. He was the author of other
medical works, on fevers, eye and skin diseases, and surgery.

The present copy is dated 11 Sha®ban, 892/1487. In the introduction,
the author speaks of the noble profession of medicine, the greatness of the
Creator and His wisdom as revealed in His handiwork, the intricacy of human
anatomy, and the harmony and beauty of its constitution and function. In
view of the human need of medicine, this profession he presumed, “must have
started since Adam’s time”.

In it Baladawi devotes a brief section to an adequate biography of Ibn
Sina and a list of his medical contributions: Epistles on Oxymel Sl 3
on alchemy; on colitis s 5 cordial drugs, and al-Qénin. He laments the
poor performance of Ibn Sina in his al-Shifz> (il ) wiw foa—ds
but admires his Urjazah. Hence he attempts in the above-mentioned com-
mentary to interpret its contents adequately.48

Ibn al-Ayn Zarbi ( d. 548/1153 )

A socio-medical revival swept over Iraq, Syria, Egypt and North Africa
under the Nurid, Ayyubid, and early Mamluk dynasties with widespread

47. He is possibly Ibn A. Usaybiah’s senior contemporary physician, al-Shaykh Sadid al-Din Mahmid
b. Raqiqah, “Uyin, 1:253, 267, 290-1, 300 and 2:167. But al-Khatib should not be confused with al-
“Uthmani (fl. 780/1378) mentioned in Brockelmann, Supplement, 2:107-8.
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indigestion for which various enemas and electuaries are prescribed.44
The library also houses an epistle on hygiene ascribed to Ibn Sina (Sommer,
A-73, p. 321), mentioned under several titles (Printed at Cairo, 1305/1887).
At s Sl (LYl e ) ) el G I (el bl T ) W gl T e
CaslaYl ol e S
It was written at the request of his generous and noble patron, Abu’l-Hasan
(Husayn) Ah. b. Muh. al-Sahli the wazir of Prince °Ali b. Ma’min b. Muh.
al-Khwarizmshahi (reigned 997-1017), to whom it was dedicated. It com-
prises six treatises:
1. On correcting errors committed in earlier texts regarding the therapy
and medical treatment of healthy, moderate temperaments.
2. On the effects of clean or polluted air on health and the spread
of pestilence.
3. On bathing as one phase of moderate, healthy exercise.
4. On suitable useful diets for maintaining good health.

5. On the suitability of drinking various kinds of wines and waters
for health.

6. On suitable work, physical activity, and exercise for health.
The copy ends abruptly here, while I. A. Usaybi®ah mentions seven
treatises in this work.45

One of Ibn Sina’s authentic medical works which played a role in
influencing medical teaching and development, not only in the East but in
the West as well, was his Canticum _ L)l 3 55,91 . It was easier
to keep by heart than his al-Qanan, and eventually because of its wide-spread
use and its commentaries, a new tradition was established in Islamic medicine
(see ardjiz, Sommer, A-34, pp. 308-9). Although the poetry is occasionally
mediocre and artificial in style and choice of expression, a good number of
copies are extant, a proof of its continued popularity.46
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44. I. A. Usaybi®ah, “Uyiin, 2:19-20; Iskandar, Catalogue, pp. 170-71; and Brockelmann, Supplement,
1:812;
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45. Ibid., pp. 96-97; I.A. Usaybi®ah, Uyin, p. 19; Leclerc, Histoire, 1:466; Brockelmann, GAL,1:589;
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dent observations as seen in his discussion of embryology and pediatrics.41
The library owns a commentary on al-Qanin, ascribed by Sommer,
A-62, p. 317, to Hakim ‘Ali b. Kamal al-Din Muh. al-Jilani (d. 1609 ),
It is doubtful if this belongs to the latter or that it is only on the
first book of al-Qanan. This incomplete copy contains, in addition, a com-
mentary on Book II. The margin carries, as well, a commentary on al-
Qéanan by ‘Izz al-Din Muh. b. al-Amuli (4. 735/1852), also the author of a
book on the classification of sciences, arzs, religion and philosophy o il sl
Opll JSLe 4 in Persian.42
Another work of Ibn Sind in the collection is his book on the kinds
and treatment of colitis &l lu, acl sl @l accurately described by
Sommer, A-55, p. 315. It was dedicated by the author to the library of his
generous and ambitious patron, Prince Ahmad Nasr al-Dawlah (reigned in
Mayyafarigin and Diyar Bakr, 401-453/1010-1061).43 In its three treatises,
Ibn Sina deliberates on the causes, types, diagnosis, and symptoms of colic
pains. It seeks to recommend ways to prevent their reoccurrence — the acute
abdominal pains from which he suffered and died on the way to Hamadan.
Here the author mentions three functional systems involved in the con-
struction and replenishment of the body, and their connection with colitis.

1. Alimentation, to maintain the body’s natural faculties which originate
in the stomach and the liver.

2. Nourishment of the spirit, to maintain its animal faculties, originating
in the heart and lungs.

3. Nutrition for the soul, to maintain psychic faculties and sensory
motor functions, originating in the brain and in the nervous system.

In the light of these classifications, he defines colitis as a painful organic
disease, a mechanical inflammation in the large intestine (colon) caused by
unnatural constriction. The malady appears in five types : verminous, due
to the presence of intestinal worms; windy, due to distention of the bowels
from air or gas; humorous (or flatulent), due to the access of one of the four
humors (mainly bilious); crapulent (or mucous), due to excess in eating and
drinking; and intestinal (possibly hepatic inflammation), due to swelling or

41. Ibid, p. 106; Brockelmann, GAL., 1:485 and Supplement, 1:887; and I. al-Baghdadi, Hadiyyat
al-*drifin, Vol. 2, Istanbul ed., 1955, p. 71;
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42. Ibid., 2:1966; Hamarneh, Zahiriyah, 281-84; and Brockelmann, Gal., 1:638 and Supplement,
1:887.

43. The patron was Nasr al-Dawlah (Allah) b. Marwan al-Kurdi al-Hamidi, an ambitions, worldly,
and firm ruler. See Ibn Khallikan, Wafayat, op. cit., 1:177-78 and 5:127-8; Qifti, Tarikh, p. 418.
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easier to mix, prepare, or manipulate, as in cooking, burning, washing, pul-
verizing, mixing, dissolving and making infusions. A final section is focused
on the processes of collecting different varieties of drugs from plant, animal,
and mineral origins, which are to be securely kept and preserved for future
use. Two, on qualities of already known and tried simples, are arranged in
twelve charts. The simples and their compounds range from medicated cosmet-
ics, with their dermatological clarifying and beautifying effects, to those which
are potent, or toxic, and should be handled with care such as aconite, henbane,
opium, colchicine, and litharge. Each chart is further dividedinto sixteen
columns on identification of simples, choice, quality, action, diseases and fe-
vers for which these drugs are specific, and so on.

The major part of Book Two, however, is concerned with physical prop-
erties and pharmacological effects of the individual simples of the materia
medica, arranged according to the Arabic alphabet into 28 sections.

Book III: on diseases of body organs from head to foot, with anatomical
and physiological data that overlap with that in Books I and IV.

Book IV: on fevers, acute diseases, plagues, delirium, prognoses, crises,
swellings, pustules and ulcers, surgery, and setting of fractured and dislocated
bones. Similarly to Book II, it discusses poisons and antidotes, medicated
cosmetics, and dermatology.

Book V:on the need for preparation techniques and pharmaceutical
forms of compounded drugs such as ointments, syrups, powders, tablets,
electuaries including theriacs, inhalants and dentifrices and their therapeutic
uses in one ailment or another with brand named cures. It ends with a chapter
on weights, volumetric measures and balances. In this book, Ibn Sina relied
heavily on Syriac as well as on Greek sources that were available in Arabic.40

A great admirer of Ibn Sina’s medical writings after his untimely death,
was his countryman al-Sayyid Sharif al-Din Aba °Abd Allah Muh. b. Yasuf
al-Tliqi (born, possibly of Arab stock, in Iliq near Nisibiir, Iran and died
about 1092). Sommer, (A-83, 3, fols. 181-261, p. 325) erroneously refers to
him as M. b. ‘Ali al-Ailagi who died in 1141.

Iliqi seems to have been directly influenced by Ibn Sina’s writings in his
two known books: al-Asbab wa’l-*Alamat which in turn influenced al-Samar-
qandi, and his condensed version of al-Qdnin invariably entitled

LN e ol L SUSH G Y il ) O S s
copied in 1087/1676 by Ahmad b. Jafar at Iskandar (?). This brief com-
pendium is not entirely a condensation of al-Qanin, but contains indepen-

40. Iskandar, Catalogue, pp. 27-32, 156-65; Hamarneh, Zdhiriyah, pp. 121-27; 262-85; and British
Library, 1975, pp. 93-105.
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the Samanid capital in Transoxiana, Nuh b. Mansiir (365-387/976-997) became
ill. Several physicians tried to help him, but his condition got worse. Ibn Sina
helped to cure him, and as a result he was appointed to the court. There(997-
998), he made good use of the rich royal library and its treasured, important,
and rare books. After his father’s death, Ibn Sina left Bukhara and travelled
to several cities until he came to Jurjan. There he wrote a few books and
started his work on the first book of al-Qanin, his best known and most com-
prehensive medical encyclopedia. He continued to work on it at intervals
in Rayy, and finally completed it in Hamadan in five books.38

Significantly, the library possesses a complete copy in five books of Ibn
Sina’s al-Qanin fi al-Tibb in 491 folios, Sommer A-53, p. 315. This impressive
work constitutes a clear and orderly Summa of the entire healing art then
known in Islam.39 It was compiled upon urgent requests from friends who
asked him to compose a concise and understandable compendium ‘“on the
general and specific rules, regulations and definitions of medicine,... the art
which deals with the conditions of the human body in sickness and in well-
being, to preserve health to the healthy and to restore it when lost.”

Book I : known as al-kulliyat because it deals with didactic, natural
medical generalities, the elements, humors, spirits, anatomy and physiology,
and the six hygienic principles such as air, food, rest and emotional expression.
Other topics discussed are diseases, their causes and diagnosis, mother and
child health, physical and diet therapy, and provisions for travelers.

Book II: on materia medica, is in two parts: One on the natural laws
and medical regulations which govern drugs; their usages, temperaments,
experimental testing as well as the comparing of colors, smell, and solidity
characteristics, and their general and specific pharmacological effects. Thus a
drug can be classified as lithodialytic, calefacient, diuretic, refrigerant,
discutient, menorrhagic, cathartic, vesicatory, emetic, demulcent, corrosive,
and narcotic. A section is also devoted to poisons and their antidotes. It fur-
ther discusses processes applied to simples to render them more effective and

38. Ibn Sind’s al-Qdnan was first printed at Rome, 1593; then at Cairo in 3 vols., Balaq, 1294/1877;
Lucknow, al-Nami, 1905; and the first book in Tehran, Iran, 1284/1867. It is also extant, complete
or in part, in numerous copies in the original and also in Hebrew, Latin, Persian, and Urdu versions.
It was tranlated into English in part (most of book I) by O.C. Gruner and M.H. Shah. Presently, it is
reported as under translation at the Institute of History of Medicine and Medical Research at NewDelhi,
India (Hakeem Abdul Hameed, President). See Brockelmann, GAL, 1: 589-99; and Supplement,
1:812-28 and 833-34.

39. Zahir al-Din al-Bayhaqi Tarikh al-Hukamd®, Damascus ed., Arab Academy, pp. 52-72; Qifti,
Tarikh, Leipzig ed., pp. 432-26; L.A. Usaybi®ah, ‘Uyan, 2:2-21; Ah. b. Khallikin, Wafayat al-a“yan,
Vol. 2, Beirut edition, 1969, pp. 157-62; Lucien Leclerc, Histoire de la Médecine Arabe, Vol. 1, 1876,
pp. 466-77; G.C. Anawati, “Ltudes avicéniennes,” Rev. Thomiste, 61 (1961), pp. 109-35; S.M. Afnan,
Avicenna, His Life and Works, London, Allen and Unwin, 1958; A. Soubiran, Avicenna, Prince des
Meédecins, Paris, 1935; and William E. Gohlman, The Life of Ibn Sina, Albany State University of
New York Press, 1974, pp. 25-94.
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encyclopedia, al-Hawi fi al-Tibb (Liber Continens). The author died before
putting on the final touches, thus the work lacks organization. In it, the author
condenses much of the Greek, Persian, and Indian medical legacies, presents
resumés of ninth - century Arabic knowledge of the healing arts, and conveys
his personal, clinical, and theoretical observations and experimental data.
His own ideas and innovations are easily identified, since he inserts the saying
“mine” or “I say” () before such information.

Translation into Latin of the entire book of the Continens was completed
about 1279,for King Charles of Anjou by the industrious scholar Faraj b. Salim
(Farraguth) of Sicily. Its printed Latin edition was the first of its size on the
topic to appear, in Brescia, 1486, a token of the high reputation it enjoyed
in fifteenth-century European medical circles.36

Significantly, a copy of al-Hiwi, Sommer A -17, p. 302, dated the
19th of Dhiui al Qa°dah, 487/1094 is the library’s oldest possession. Owned
by members of a single family in al-Najaf, Iraq, for many generations, it was
sold in Europe, and then in 1940 to the National Library of Medicine, where
it is presently on display. It contains only part three of al-Hawi, on the con-
ditions of the esaphagus, stomach, and intestines and the diseases that infect
these and related organs of the digestive system.

Another copy of al-Hawi is housed in the library, purchased from L.M,
Sa“idi in 1962. Copied by a certain Lutf Allah in small, elegant Naskh
(34 lines per page), it is dated the 8th of Muharram, 885 /1480 (unfortunately,
folios of this, like other manuscripts in the library’s collection, are not numbered
so that it is not easy to refer to a page or pages for citation). Besides a table
of contents, this important copy comprises three discourses of al-Hawi: on
compound drugs; materia medica, pharmacy, medical deontology; and pro-
fessional ethics and advice.37

Abz “Ali Al-Husayn b. <Abd Allah ibn Sina

The tenth century was one of the most productive periods in Arabic
medicine throughout the Islamic domain. At the outset of the eleventh, the
star of Ibn Sina ( 980-1037) began to shine brightly, not only in philosophy
and metaphysics, but in medicine as well. He found the study of the healing
art easy, pleasant, and rewarding, and excelled in it already at the age of
sixteen. He was a theorist who spent his youth in the study of useful books.
And it came to pass, before he was eighteen, that the sultan of Bukhara,

36. Raz1’s al-Haw? fial- Tibb was edited at Hyderabad, Osmania Or. Publ. Bur., in 23 parts, 1955-1972.
For a comparison between the two famous medical compendiums: al-Haw? and al-Qanin, see Iskandar,
Catalogue, pp. 1-32.

37. For a detailed discussion of pharmacy and toxicology in al-Hawi, see Moh. Muti® Kanawati,
Ar-Ri.i Drogenkunde und Toxikologie im Liber Continen, doctoral dissertation, Philipps-Universitat,
Marburg-Lahn, published 1975; and Hamarneh “The Pharmacy and Materia Medica of Biruni and
Al-Ghafiqi,” Pharmacy in History, 18 (1976), p. 4.




88 SAMI HAMARNEH

it exhales on contraction.” He adds that, “the lungs are connected with the
heart.” Finally, he speaks of fevers as being as diseases not caused by other
ailments, or syndromes of morbid states.32

Another work of al-Razi which is represented in the library’s collection
is the short essay on healing within one hour &Ll 5, designated by Sommer
as A-84 (4), fols. 44-46, pp. 236-7 (copy incomplete). This brief text on common
ailments that can be healed in a short time contains simple recipes of cures for
colds, headaches, toothaches, and hemorrhoids. The purpose is to save patients
the time, effort, and expense that may be incurred by unnecessary and frequent
visits to the doctor’s clinic or for his house calls. In the modern period, it seems
not dissimilar in approach to ‘“domestic medical advisor’s texts”, branded
home remedies, and patented medicines.33

One of Razi’s widely known and greatly influential books is his al-7ibb
al-Mangari (Liber Rhazes ad Almansorem), named after his patron, the gover-
nor of Rayy, the Samanid prince Aba Salih Mansiir b. Ishiq b. Ahmad b. Asad
(reigned 290-296 /902-908). Intended for practitioners and students, this manual
comprises ten treatises encompassing the general aspects of the healing art:
anatomy and physiology, physiognomy, temperaments and humors, drug
and diet therapy, preventive medicine and environmental health, ecology,
medical cosmetology, toxicology and potent drugs in which opium is considered
among the poisons, fevers, and minor surgery including bone setting and the
treatment of wounds.34 He emphasizes healthy dwellings and habits, psychic
therapy, and immediate medical care before a disease condition worsens. He
advises the use of the toothbrush (siwdk) to keep teeth and gums clean and
sirong and to refresh the mouth taste. He warns against the deceitful tricks
of, and blind confidence in uncultured physicians and charlatans  slatl 5Lz,
They pretend to be able to cure epilepsy by cleverly cutting a cross-shaped
split in the middle of the head, or to heal eye and ear ailments by using sleight
of hand tricks, deceiving patients and their families by exhibiting previously
fetched substances they claim were the causes of these ailments.35

A much larger work than al-Mengiri is Razi’s comprehensive medical
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33. Iskandar, Catalogue, op. cit., pp. 90-92; and Hamarneh British Library, op. cit., p. 53; and Biblio-
graphy on Medicine and Pharmacy in Medieval Islam, Stuttgart, 1964, p. 88. It was edited with trans-

lation and commentary in French by P. Guigues, La guérison dans une heure, Beirut-Paris, Catholic
Press, 1904. Several other extant copies are also known.

34. Razi’s al-Mangsirl was first translated into Latin by the twelfth - century Gerard of Cremona
and was first printed at Milan in 1481. Several editions followed. See Sarton, Introduction, 1:609-10.

35. Albert Dietrich, Medicinalia Arabica, Gottingen, Vandenhoeck and Ruprecht, 1966, pp. 45-55;
Hamarneh, {dhiryah, pp. 86-89;
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The library’s collection contains a copy of his important manual on
medical aphorisms, al- Fusil fi al- Tibb, listed by Sommer as A-88, fols.1-49, p.237.
The copy exhibits a few spaces for words and phrases left blank. In writing
it, al-Razi aimed at putting together what would be regarded as necessary
information for medical students. Following the style of the Hippocratic 4pho-
risms, without being ambiguous or redundant, he presented his medical data
as a convenient introduction to the healing art.31 He begins by discussing
the elements. To him they are simple products such as vinegar, honey, and
oil, from which compounds are made. He then divides “bodies” into four kinds:

1. Heavenly bodies, such as the planets and stars.

2. Minerals, such as gold, silver, and precious stones.

3. Plants, as palm and olive trees, and

4. Animals, as man, the horse, and the lion.

He considers the human body as made of three categories:

1. Spirits, which are the vapors.

2. Liquids, forming the four humors: blood, phlegm, and yellow and
black bile.

3. Solids, including skin and bones.

In his hygienic instructions, he recommends moderation in exercise, bathing,
slumber and wakefulness, and diet. He further describes laxatives, vomit
inducing drugs, diuretics, and fermented wines, a topic on which he had written
anindependent book.He defines disease as a situation in which an organ is not
able to perform its function properly, or is too weak to do it effectively, or it
suffers pain and lassitude in trying to do it. He further divides causes of diseases
into two: changes in shape, or changes in temperament, an explanation that
is fully detailed in Razi’s two discourses on the classification of diseases and
their symptoms. sl oY1, i el . These seem better organized than
Galen’s work on the same topic. Interestingly, in discussing internal diseases,
Razi emphasizes the value of dissection and the knowledge of anatomy — topics
that were fully treated in his medical compendium . e There he
emphasizes the clinical importance of urine testing in revealing the condition
of the blood. The specimen should be taken in the early morning before the
patient has had anything to eat. The urine indicates the state of the liver,
just as the pulse reveals the heart’s condition. He marvels at “the wonderful
power in the arteries, causing them to expand and contract automatically
throughout life; and the heart, from which pulsation flows into the arteries,
it being also aerated at expansion by drawing cold air from the lungs, which

31. Razi’s al-Murshid
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botany, materia medica and the electuaries and theriacs. We likewise find
a quotation from al-Tamimi’s informative letter addressed to his father, “Ali
b. Muhammad.

Why all this attention to theriacs, one asks? It was to seek safety from
the ever-present menace of poisoning — either by venomous creatures or from
poisonous substances. Poisons were often mixed with food or drinks or applied
to objects by insidious enemies. Experienced healers were called upon to provide
remedies that would counteract poisons — the theriacs which were thus trans-
mitted from generation to generation for almost two millennia.29

Through Islamic influence, the fame and use of the theriac spread
in Europe and reached its zenith in Italy in the sixteenth century,
where the physician Pietro Andrea Mathioli prepared a treacle that com-
prised more than one hundred drug simples, including precious stones. And
despite controversies that arose regarding the treacle’s miraculous healing
virtues, it was prescribed by the most learned physicians in Europe, and
used by the most notorious charlatans as well. The treacles soon became
lucrative articles of trade, with famous exporting cities like Venice, Padua,
and Nuremburg. Considerable pomp and ceremony grew up in association
with their preparation. The utmost care, nostalgic interest, and vigilance
were practiced by leading apothecaries and physicians during these official
ceremonies, unknown in Islam.

The Maturing of Islamic-Arabic Medicine

As a result of the ninth-century intellectual activities in translation,
teaching, and productivity, Arabic medicine and pharmacy reached the stage
of maturity. A golden age was ushered in with an impetus that continued
for generations. Decline and stagnation set in at the close of the Middle Ages.

The stage at the beginning of the tenth century opens on a towering
figure in the history of medicine and allied sciences, Abti Bakr Muh. b. Zak.
al-Razi (of Rayy, near modern Tehran in Iran, 865-925). He was accorded
high esteem as a physician-philosopher even during his lifetime, and his writings
enjoyed the respect of practitioners in Islam and Christendom up to the Renais-
sance. Although he criticized certain discrepancies and errors in Galen and
other ancient writers, he held Greek medicine and philosophy in high esteem,
as is evident from his writings. He also added substantially to the theory and
clinical applications of the healing arts.30

29. Hamarneh, Origins of Pharmacy and Therapy in the Near East, Tokyo, the Naito Foundation, 1973,
ppéol.%g;lllals-.Nadim, Fihrist, pp. 429-34, 454, 518; L. A. Usaybi®ah, “Uyin, 1:309-321; Carl Brockelmann,
Geschichte der arabischen Litteratur, Vol. 1, Leiden, Brill, 1943, pp. 267-71 and Supplement, 1:417-21; Sez-
gin, Geschichte, 3:274-94; Ahmed Moh. Mokhtar, Rhases Contra Galenum, Bonn, doctoral dissertation at

the University, 1969; S. Pines, ‘‘Razi critique de Galien,” Actes VII, Congr. Internat. d’Hist. Scien,
1953, pp. 480-87;
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In Islam, the first known translation of this Galefic work was by Yahya
b. Bitriq (not Grammaticus) in the early ninth century. Thereafter, Hunayn
devoted a chapter to it in his al-Masa®il, explaining that he possessed a Greek
copy of the theriac, but that it was full of errors. He made a tentative Syriac
translation, then “Isa b. Yahy3a translated it into Arabic for the Wazir Aba Misa
al-Katib. It was afterwards corrected by Abu Sahl “Abd Allah b. Ishaq. Hunayn
is also reported to have written two treatises to interpret what Galen had
said of the Theriac.

A three folio fragment of the Greek Theriac is found in the Library
(Sommer, A-3, 2, fols. 66b-69b, p. 298). In discussing the techniques of pre-
paring the recipe, the author mentions the need for a six month period to allow
theriac to mature. He also reports how long it can be kept without losing its
virtues and usefulness.28

The Library houses another important manuscript on the same topic,
entitled 5L U Lelial SLaYl, SO L1 SLuY! CL? ., by Mahadhdhab al-Din
Abu°l-Hasan “Ali b. “Abd al-Azim al-Ansari of Moorish Spain. This impres-
sive and comprebensive manual represents the highest expression and culmi-
nation of all Arabic writings on the topic. The elegantly inscribed copy with
its 35 chapters was completed on the 15th of Muharram 669/1270, shortly
before the author’s death. Here al-Ansari discusses the origin of the theriac
episode and how authors agreed upon its final, correct recipe. Besides the Greek
sages who were associated with its formulation, he mentions Arabic authors
who had also written on it, such as Hunayn, al-Razi, Ibn Samajin, Muh. b.
Ahmad b. Said al-Tamimi, al-Zahrawi, Ibn Sina, Ibn al-Baytar, and finally
his senior contemporary “Ali b. Yasuf b. “Abd Allah al-Taniikhi of Jerusalem,
known as Ibn al-Stri. To each of these authors, Ansari gave due credit for the
modifications and corrections of inherent errors, their motivations for writing,
and their aims, with useful quotations from their introductory remarks. From
such reports we have gained insight into the methods and techniques of pre-
paring the theriacs, the dosages, materia medica, and substitute drugs, the
testing of their effectiveness by rational experimentation, and the lead, gold,
iron, and glass utensils used in the manufacturing laboratories of apothecary
shops. Ansari mentions a theriac he made for the Ayyubid king “Isa al-Ma®azzam
as early as 626/1229. From Ansari we obtain insight into Ibn al-$iiri®s lost book
entitled il o G Wl epad il SL (nme) i 4 G2 oS, on medical

28. Arabic pharmaceutical literature is enriched with material on theriacs from Greek, Indian and
indigenous sources; see George Sarton, Introduction to the History of Science, Baltimore, Md., reprinted
1950, pp. 261, 306; Hamarneh, Index Mss. in the Zahiriyah, pp. 50-52; 221-224, 513-16; and
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Sanskrit).25 The second part discusses its therapeutic uses, especially to restore
the memory. Yihanna b. Masawayh (d. 855) recommended mixing the drug
with hot butter for use against amnesia. Ibn Sina considers it efficacious for
physical impediments (al-zamdnah), stating that it helps to clear the mind,
and prevents madness and delirium. In this part, the author further elaborates
upon the techniques by which the juice of these nuts, “asal al-Baladhur, is
extracted, collected and then used medicinally.26

The Theriacs or Antidotes (Treacles, L. Theriacae)

One of the celebrated themes of medieval and renaissance therapy
was the festive preparation and utilization of the ‘“great theriac, al-Tiryaq
al-Fariiq” arabized from the Greek thériaké. Hunayn explains that the word
denotes an animal that bites, so that the recipe was used against animal bites,
then later applied as an antidote against all types of poisoning. In Europe,
it came to be used as a treacle or universal antidote. Eventually, it was applied,
not only against poisoning, but as a “wonder cure” for several other diseases.

The tradition of treacle goes back to the ancient Egyptian and Greek
sages who gradually augmented the number of its components and developed
methods of preparation. Arabic sources attributed its origin and fame to nine
consecutive Greek authers, spanning a period of over a millennium. The tradi-
tion started with Andromakhus I, and culminated in Galen, to whom four
works on the subject have been attributed. They include one on the virtues,
advantages, and application of the Theriac. Several titles are known in Latin:
De Antidotis, De Theriaca and Pisonem Liber.

I. A. Usaybiah explains how the theriac was first compounded as a
mixture of honey and laurel seeds. Through divine inspiration, miraculous
events, and dreams, the number of ingredients was increased. The culmination
of the development was the addition of snake’s flesh. After a long process of
addition and deletion of ingredients, a recipe was evolved regarded as the
mest exact and perfect. It contained about 88 simple drugs including anise,
opium, iris, casia, jusquiam, balsam, aristolochia, saffron, squill, centaury
and snake meat. I. A. Usaybiah also reports that Galen in a two-treatise book
on therapeutics s wlall & Yl devoted the first treatise to theriacs.2?

25. It is mentioned by I.A. Usaybiah, ‘Uyin, 1:201; Ibn Sini, Qdnian, Bilaq ed., Cairo,Vol. 1, BK. 2,
p- 267 and Vol. 3, BK 5, pp. 327-28; “Abd Allah b. Ah. b. al-Baytar, Jami® al-Mufraddt, Vol. 1, Cairo,
Bulaq ed., p. 113; and Sezgin, Geschichte, 3:129 with the Arabic title

ot db i Ylae ] &l i, Comdiy «.".-j:.‘_,):s}\,..!l_); g.)‘_,jk'jl‘u‘
26. The marking nut tree J.')}L_ﬁf.‘:‘ is indigenous in the warmer regions of south-central and
south-eastern Asia. It gives black, obliquely cordate nuts containing within its pericarp a black, resinous,
viscid and acrid juice used in industry as a marking ink and in medicine externally as a local caustic
and vesciant, and internally against rheumatic pains, flatulence, delirium and mental fatigue. See
David Hooper, Useful Plants and Drugs of Iran and Irag, Chicago, Field Museum, 1937, p. 170.
27. 1. A. Usaybi‘ah, ‘Uyin, 1:7,99, 197-98; Kiihn, Galeni, op.cit, 14:210-310; Campbell, Medicine,
2:105, 145; Razi, al-Haw?, Hyderabad ed., 7:162, 220, 249; and Sezgin, Geschichte, 3:121.
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Transmission and Translators

The work of translation was carried forward more vigorously in the ninth
than in any other century of the period. Translations into Arabic were made,
not only from the Greek, but from the Sanskrit, Persian, and Syriac as well.
Many competent scholars, mainly Christian Arabs from Syria and Iraq, partic-
ipated in this effort. As regards the healing arts in particular, the outstanding
figures include the Christian Arab, Abi Zayd Hunayn b. Ishiaq al-°Ibadi,
his son Ishdq, and his nephew Hubaysh; Istifin b. Basil; Qusta b. Liiqa; and
°Isa b. Yahya. A solid foundation was established for Arabic medicine as
a result of their labors and the work of their associates, to whom the health
professions remain truly indebted.23

A unique manuscript in the collection (Sommer A-90,2, fols. 7-16) is attrib-
uted to Hunayn, but the name of the copyist is missing. The text refers to
Galen, Ptolemy, and Hippocrates as quoted by Hunayn, and although the
work is not listed in Ibn al-Nadim’s Fihrist, it has been mentioned by others.
It is devoted to veterinary medicine 5, LJ 4 and to the treatment
of domestic animals ol Sd— < 3 . All veterinary diseases are
ascribed to strangulation (asphyxia) and asthma, with the entire approach
to treatment based on the humoral theory. Internal and external diseases and
their treatment, either by drugs or by surgical manipulations, are discussed.24

A fragment in the collection is also erroneously ascribed to Hunayn
on its title page. Sommer regards it as a part of a formulary, Agrabadhin,
and as part of a treatise on healing, with the title al-Risilah al-Shafiyah by
Hunayn (Sommer A-3, pp. 297-8 erroneously calls him Hamir) b. Ishaq, written
in a different hand. In fact, this manuscript is an important and rare treatise
by Hunayn’s son, Abli Ya®qtib Ishaq al-°Ibadi (d. 911), and is mentioned by
I. A. Usaybi®ah. Others have suggested that it was written by Galen and trans-
lated by Ishaq. It deals with drugs and treatment to restore health and good
memory, called “On inhibiting forgetfulness (amnesia)”’, under the general
title oLl oo s Bkl Gl 4B G s¥ g Ula . Ishaq wrote it for his patron
€Abd Allih b. Sham®@in in the late ninth century. The first part centers on a
discussion about the various methods, techniques, and instruments used in
extracting the resinous, viscid juice from the nuts of anacardium (marsh
nut or the marking nut tree, Semecarpus anacardium L., bhela or bhilave in

23. Ibn al-Nadim, Fihrist, pp. 345-56, 414-29; Gotthelf Bergstrisser, Hunain ibn Ishdg Uber die
syrischen und arabischen Galeniibersetzungen, Leipzig, 1925; Ullmann, Die Medizin, op. cit. pp. 100-119;
Carl Brockelmann, Geschichte der arabischen Litteratur, Vol. 1, Leiden, Brill, 1943, pp. 224-27: GAL.
Suppl. 1:367-9; Sezgin, Geschichte, 3:247-56; Hamarneh, Index of the National Library, Cairo, 1967,
pp- 19-24; and A.Z. Iskandar, “An Attempted Reconstruction of the Late Alexandrian Medical Curric-
ulum,” Medical History, 20 (1976), pp. 235-58.

24. LA. Usaybi©ah, *Uyiin, 1:201 mentions a book on veterinary medicine by Hunayn. This work
is not mentioned by Carl Brockelmann or by F. Sezgin.
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work, although its author seems to have borrowed extensively from Galen’s
writings. It also includes statements and quotations from Thabit b. Qurrah
al-Harrani (ca. 836-901), which rules out Galen as its author. The present
copy contains the second through the 33rd maymar. It describes in detail
syndromes and diseases, including discussions on obstetrics, pediatrics, and the
treatment of fevers, as well as the composition and substitution of drugs. It
ends with a maymar on toxicology, all types of poisons, and the use of
antidotes, and is dated in 938/1532. Organized, rational, and systematic in
approach, it seems worthy of further evaluation.

Another manuscript in the collection (Sommer A-27, p. 306) contains
three different works. The first part is a treatise on the anatomy and physi-
ology of the bodily organs: head, chest, genital organs, etc. It is based on Greek
anatomical information, but organized in a manner similar to that of Ibn
Sina’s al-Qanin. However, the book is neither Galenic nor is it by Ibn Sina.
It seems to be a compilation made by a certain Jewish physician, Malak Ishaq
of Damascus, possibly of the early Mamluk period. It was copied in elegant,
legible Naskh at Shar Dilman on the 5th of Rajab, 992/1584. The second part
is a fragment of a medical lexicon. The third contains the second section of a
certain compendium. It discusses prognostic conditions and regulations on
the Galenic crisis, and critical days wherein the patient’s case is determined —
leading either to full recovery or to a relapse. Based on Greek writings, this
work 1is, likewise, an Islamic compilation.

The Library houses still another work on anatomy and physiology (Sommer
A-76, p. 322). It is a compilation intended for students, apprentices and begin-
ners. The emphasis is on the importance of anatomy in diagnosing diseases,
the relationship of affected organs to one another, and how to apply adequate
medical treatment. Knowledge of anatomy also leads to a deeper appreciation
of God’s wisdom and omniscience. The information in the book has been gathered
from familiar Greek and Arabic sources, and is organized in an introduction,
two chapters and an epilogue. Although no authentic discoveries have thus
far been found in such manuals, they had a definite educational value in making
anatomical studies and data accessible to students and practitioners.

The last book on anatomy to be mentioned in this collection is a discourse
by the physician Ahmad b. *Abd al-Mun®im al-Damanhiiri of Egypt (d. 1778),
entitled = ] rh. S = VS I - It was copied from the author’s
autograph original during his lifetime, in 1155/1742 (Sommer A-54, p. 315).
In most cases any copy like this is supposedly more dependable than others,
because it could have been read to the author for his personal approval. It
represents a culmination of the knowledge of anatomy in the late period of
Islamic-Arabic medicine and before the spread of modern European education.”

22, Basically, surgery in Islam was based on the Galenic writings, but several important additions,

observations, and techniques were introduced, as is evident in the work of al-Zahrawi, al-Mawsili aud
others whose writings influenced surgery in Europe.
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of the books he authored. A century later, al-Razi accepted Hunayn’s opin-
ion of this book, which to this day is extant in several copies in Arabic, He-
brew and Latin, besides the original Greek.19

Another manuscript in the Library’s collection, also incorrectly ascribed
to Galen, is a treatise on the parts of the human constitutions s 405 sl S LY
(Sommer A-74, p. 321). After discussing the four main parts of the body: head
hands, feet and the thoracic organs, the anonymous author discusses the anatomy
and physiology of pulse, bones, teeth, nerves, blood vessels, head, chest, belly,
and bladder. In addition, he describes the body’s humors and the natural
elements, including unrelated anecdotes and religious sayings which are hardly
relevant. Therefore, this poorly organised compilation appears to be of late
Islamic origin. It is marked as having once been owned and stamped by the
physician Mustafa Mas®ad (dated 1213/1798). The rendering of the names of
the months such as January, April, and October are transliterated from the
Latin.

A similar surgical epistle in the collection also erroneously ascribed
to Galen (Sommer A-56, p. 316) seems to be a summarized compilation by
Muh. Rafi® b. “Abd Allah al-Tabrizi, who lived and practiced medicine in Isfa-
han, Iran. It presents a brief essay on human anatomy and physiology from
the head to the genital organs and was completed on the 27th of Ramadan
1116/1704. Both works show definite Greek influence.20

A very important Galenic work which influenced Arabic medicine,
pharmacology, and therapeutic techniques was his book on the composition
of remedies, in seventeen treatises. According to Hunayn, it was divided in
the Alexandrian medical curriculum into two parts — a division that persisted
so that all later copies are set up as two books. The first, comprising seven
treatises, contains discussions on each type of compounded drugs, such as
demulcents, astringents, oxytocics, sedatives, hypnotics, and diaphoretics —
a pharmacologic classification known in Latin as De compositione medicamen.
torum per genera Libri VII. The second book, comprising ten treatises, known
as mayamir (plural of maymar), cites the correct methods for using composite
drugs. In Latin it is entitled De compositione medicamentorum secundum locus
Libri X. Manuscripts in Greek, Arabic, Hebrew and Latin are known.21

After a thorough examination of Sommer A-39, p. 310, it became clear
that this manuscript is not identical with Galen’s above-mentioned composite

19. Kiihn, Galeni, 7:273-407, 9:550-768; Sezgin, Geschichte, 3:94-96, 127-28; and Razi’s al-Haw,
Hyderabad edition, 10:166-68 and 19:92,134.

20. Campbell, Medicine, 2:137-38; Manfred Ullmann, Die Medizin im Islam, Leiden-Kéln, Brill, 1970
Pp. 24-64; and Hamarneh, Catalogue of Br. Library, op.cit, pp. 16-26.

21. Ibn al-Nadim, Fihrist, p. 394 and Qifti, Tarikh, p. 119, refer to Thabit’s compilation of Galen’s
book on materia medica. See also I.A. Usaybi®ah, ‘Uyun, 1:97-99; Campbell, Medicine, 2:102-4; and
Sezgin, Geschichte, 3:70, 118-19.
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The original work includes seventeen treatises, and was translated into Arabic
by Hubaysh b. al-A°sam and corrected by Hunayn. The fourteenth - century
copy in the Library (written in elegant, legible Naskh, 15 lines per page 18 x25
cm.) starts from the middle of the first treatise and ends at about the middle
of the fifteenth — the rest is missing.

This book exposes Galen’s teleological concepts in anatomy and phys-
iology. He confirms that every part and organ in the body has the place best
suited to it, where it can best perform its particular function. Interestingly,
he starts with the anatomy and physiology of the hand and fingers, the struc-
tures which distinguish humans from other creatures. Because of them, the
auther explains, “humans are able to invent and improve on manual skills
and technology.” He then describes the wisdom and refinement in the makeup
of the feet, the body’s digestive and respiratory systems and their parts, blood
vessels, head and brain, eyes, ears, face, and the rest of the human constitution,
He concludes with the reproductive organs.

The text as a whole was aptly translated and highly esteemed. No
student of Islamic medicine, and indeed of the health field throughout the
Middle Ages, in East or West, could fail to realize its importance to the
development of medical thought and practice. This is also evident by the
number of extant copies, not only in the original Greek and the Arabic
versions, but also in Hebrew, Latin and modern languages.18

Another fragment owned by the library was erroneously attributed
to Galen. Its incipit reads:

R o B e S TP PR AP PN [ QP R UE g R 1

Gty L 5 b e Jad G pesdle
Its proper title is Jawami® Kiiab Jlinis fi al- Bawl wa-Dala”iluh; On the Urine
and Its Diagnoses (not the bubonic plague, Sommer A-84,2, fols. 41-43, p. 325)
known in Latin as De urines. The colors of urine, the conditions and kinds
of urine tested in a variety of diseases, and their diagnoses based on
examination are discussed. From a section in the introduction, the anonymous
author mentions three matters that form the human body: blood, spirit, and
seminal fluid. The Galenic concept of the four humors is expounded, follow-
ed by a detailed discussion on urine.

Hunayn, in the ninth century, doubted the authenticity of this book.
He asseverated that Galen wrote about the urine in his other well-known
books, in particular in al-Bujran (on crisis) and Ayyam al-Buhran (on critical
days), and F7 Asnaf al-Hummayat (on fevers). Thus he did not need to devote
a separate work to this subject. Moreover, this book is not listed in his Index

18. Donald Campbell, Arabian Medicine, Vol. 2, London, 1926, pp. 41-44: Sezgin, Geschichte, 3:106-8;
and is edited and translated into Latin in Kiihn’s Galeni Opera Omnia, Vols. 3 and 4. See also E.D.
Philips, Greek Medicine, London, Thomas and Hudson, 1973, pp. 172-95,
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ninth century. Hunayn completed a Syriac translation of the entire book,
but translated into Arabic only the third treatise, with Galen’s commentary.
The Arabic version of Hippocrates® original text, which exists in several copies,
has been edited with an English introduction, translation, notes, and glossary,
by Mattock and Lyons of the University of Cambridge Middle East Center.16
A useful, brief commentary had also been made by the Egyptian physician-
philosopher °Ali b. Ridwan (d. ca. 453/1061).

To return to Ibn al-Nafis, he indicates that he undertook his work with
the Hippocratic book only after completing his detailed commentary on the Qa-
nin of Ibn Sina. In his concise commentary on The Nature of Man, Ibn al-Nafis
explains the uniformity and the harmony “of the four natural elements — fire,
air, water and earth,” and how they are corruptible within the body which
“is formed by the four humors — blood, phlegm, and yellow and black bile,
and of their four qualities of being hot, cold, moist and dry.” These qualities
are assigned to the body’s organs, two for each. They form the nature of the
human body in sickness and in health. He states then, that gluttony is the
cause of many ills because it disturbs and corrupts the humors’ equilibrium and
interferes with their healthy condition. He differs from Hippocrates in consi-
dering that the body’s attraction to laxative drugs is not like the penetration
of the sap into the parts of the plant, but “is similar to the pull of iron to a
magnet, so that each laxative purges only a certain humor. The exception is
in cases where there are two or more humors mixed, usually phlegm with
other humors and thus they are purged all together”.

He then divides treatment into three classes, as did Hunayn in the
ninth century: treatment by diet, by drug therapy, or by surgical manipulation.
In physiology he tends to inject his own ideas, as for instance in confirming
that blood vessels are formed of the same substances from which other body
organs are made.

The Galenic Writings

The reverence that was given in this era to the Hippocratic Corpus was
matched by a similar and perhaps even more pervasive esteem accorded the
Galenic writings. Of these the most important example in the library’s oriental
holdings is Galen’s book on the uses of the bodily organs, De usu partium cor.
poris hkumani.17 The manuscript was purchased in 1962 from Lutfi M. Sa‘di, M.D.

16. C. G. Kiihn, C. Galeni Opera Omnia, Vol. 15, repr. Hildesheim, 1965, pp. 1-173; Emile Littré,
Le Oeuvres Completes d’Hippocrate, Vol. 4, Amsterdam reprint, 1961, pp. 32-68; Sezgin, Geschichte,
3:37-38, 124; and Hermann Diels, Die Handschriften de antiker Aerzte, Part 1, Berlin, 1906, pp. 20-21.
It was edited in Arabic, translated and annotated by J.N. Mattock and M. C. Lyons under the title,
Hippocrates on the Nature of Man, as Vol. 4, Arabic technical and scientific texts series, Cambridge,
England, W. Heffer, 1968; and translated from the original Greek by W. H.S. Jones, Hippocrates,
Cambridge, Mass., Harvard University Press, 1953, pp. 1-41.

17. It was translated with useful introduction, commentary and annotations by M. T. May under
the title, On the Usefulness of the Parts of the Body, in two Vols., Ithaca, New York University Press, 1968.
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In Sommer’s list also (A-84, 2, fols. 39b-40b) is a fragment of an epistle
incorrectly ascribed to Hippocrates. In fact it is spurious and is generally
known under various titles: Fi al-Buthir, fi “Alamat al-Maut, and Fi al-Indhar
bi’l-Maut, meaning the symptoms, pimples, or pustules that indicate or serve
as death signs warning the physician of imminent death, De pustulis et apos-
tematibus significantibus mortem.
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The epistle describes pimples appearing in twenty-five cases that occur under
certain conditions in which the patients show signs or tendencies to be consid-
ered as ‘“‘messengers of death.” It begins with the statement ‘“Hippocrates’
said”, and then describes the case and his confirmation, which in most cases
sounds ridiculous. One example is an account of a patient who had “a black
swelling on the chest the size of an egg”. If he shows a tendency to eat water-
melon, and to frequent urination, “then he will die before the month is over”.
Another case is that of a patient having a pustule on the lower part of the
neck and a white pustule on the left eyelid. If the patient lusts after sweet
stuff and confectioneries “he will die in eleven days.”

Hunayn is quoted as saying that Hippocrates, before his death from
hemiplegia, requested that “a scroll with this epistle inscribed on it be placed
in a small ivory chest and be buried with him. One day King Caesar passed
by and was grieved to see the poor condition of the miserably neglected grave.
He therefore commanded that the grave site be reconstructed in a manner
worthy of the deceased. In the process, the scroll with the epistle on death
signs came to light”. That is how the legend has it in Arabic accounts. It was
also added that Galen wrote a commentary on this epistle, but Hunayn doubts
the truth of the tradition. Seemingly this Greek pseudo-Hippocratic epistle
was translated by Yahya b. Bitriq and several copies are presently known.'*

Of special interest is a rare and very important copy at the library
(Sommer A-69, p. 320) of a commentary on Hippocrates’ The Nature of Man,
by the physician “Ali b. Abi al-Hazm al-Qarshi known as Ibn al-Nafis (ca.
1209 - 1288). It was copied from the author’s autograph version during his
lifetime (which suggests that he may have seen it). It was completed on the
fourth of Rabi® I, 668/1269 by the physician Abu®l-Fadl b. A. al-Hasan al-Katib.

Hippocrates’ original book on The Nature of Man, which was authen-
ticated by Kuehn, Littré and Jones, was commented upon by Galen in three
treatises, which were translated into Arabic by ‘Isa b. Yahya in the early

15. I. A. Usaybi‘ah, “Uyin, 1:26-28; Iskandar, Catalogue, p. 173; Sezgin, Geschichte, 3:39-40; and
S. Hamarneh,Catalogue of the Br. Library, 1975, pp. 1-7. It is mentioned in al-Razi’s al-Hawi f7 al-Tibb,
Hyderabad edition, Osmania Or. Publication Bureau, India, 1956-60, 4:196, 5:172 and 7:41.
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and the first to establish a hospital to care for his patients. He lived to the
age of 87 or 92 (equivalent to 90 or 95 years according to the Muslim lunar
system, depending on the various Arabic sources). This was one hundred
years before the time of Alexander the Great.'?

In medieval Islam, the Hippocratic medical writings were considered
the oldest to be translated into Arabic. These include Prognostics, Epidemics
books I and III, Regimen, The Oaih, Nutriment, Airs Waters Places, Fractures
and Joints, Wounds of the Head. Barley Water, Humors, and the Aphorisms.
The latter was held to be the most famous in Arabic. Many went so far as to
claim that these sayings came by inspiration and were dictated by divine
guidance. Thus they were commented upon by many authors during this
period.™®

Sommer assumed that the copy (A-66, p. 319) at the library was one
of these commentaries on the Hippocratic Aphorisms. After comparative
examination of its contents it became clear that this beautifully inscribed
and vowelized copy is a commentary on the Masa®il fi al-Tibb of Hunayn b.
Ishaq al-“Ibadi (809-873). It was intended as an introductory manual to the
healing art for students and beginners, and was written in the form of ques-
tions and answers. This useful commentary was done by an admirer, possibly
the first known commentator on the Masa’il, the Iranjan physician Abu’l-Qasim
€Abd al-Rahmin b. “Ali b. A. Sadiq of Nisabar (d. after 460/1068). In its reor-
ganized ten chapters, Hunayn’s questions and answers were quoted, followed
by Ibn Abi Sadiq’s elaborate commentary (al-tafsir). The present incomplete
copy begins with the discussion on arteries and heart pulsation and related
topics. It also contains the important section on the classification of compound
drugs, and the theriacs and the laws related to their preparation, therapeutic
aspects and the dosages recommended for the various diseases and conditions.'*

12. Arabic sources convey important and useful accounts of Hippocrates. See for example:
1900 ¢ il dgall ¢ Ball ¢ adl a3 G ¢ SRR ABYT Sligh ¢ el o Ol oy OLL
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13. See Sezgin, Geschichte, 3:28-41; and 1. A. Usaybiah, “Uyin, 1: 29-32. The Arabic version of
Hippocrates’ Aphorisms, bl % J s was edited at the Mugqtataf Press, Cairo, 1896 in 70 pp. For
impact in the West, see Pearle Kirbe and N.G. Siraisi, “Matheolus’ Commentary on the preface to the
Aphorisms,” Bull. Hist. Medicine, 49 (1975), pp. 405-27.

14. 1. A. Usaybi‘ah, ‘Uyin, 1: 197-98; Albert Z. Iskandar, 4 Catalogue of Arabic Mss. on Medicine

and Science, London, the Wellcome Institute, 1967, p. 179; and S. Hamarneh, Index of Mss. in Jahiriyah,
1968-69, pp. 38-45, 212-220 and 451.
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regarded as the highest in perfection and veracity. With few exceptions, their
doctrines and teachings were considered fundamental and authoritative. The
Arabic translations of their works were circulated widely and quoted exten-
sively in medical compendia and manuals for a millennium.'

The Hippocratic Corpus

Supposedly about forty-five, small and large, genuine and spurious
Hippocratic writings were translated from the Greek (or Syriac) into Arabic.
Extant copies of such works with their Arabic titles are known. Almost three
times as many titles of books or epistles have been attributed to Galen, but
not all are genuine translations. Notwithstanding, these works have added
color and grandeur to Islamic-Arabic medicine and they have left indelible
marks on medical education and practice in the Latin West as well.

Serious translations into Arabic began with the start of the ninth
century and culminated in the tenth (3rd century A. H.). Most important
among the translators were Yahya b. Bitriq, Hunayn b. Ishaq al°Ibadi, his
son Ishaq, and his nephew Hubaysh b. al-A°sam of Damascus.

Because of these translators” genuine interest in medical traditions, the
life and works of Hippocrates and Galen were not unknown to Arabic readers,
There is a mass of information, fact and fiction, found in Arabic chronicles
and biographies. From these important sources, a meaningful picture of these
historical figures and their works can be drawn. In many cases they are among
the finest records available today.'

Son of Heraclides, Hippocrates was born, according to Arabic sources,
at Qi or Qaw (Cos, Meropis or Stanchio, a small island in the Aegean Sea).
Here a respectable medical school flourished, and until his death, Hippocrates
helped to publicize and develop this school into a center for learning. The
seventh from Askulabias I (Asclepios, the Greek founder and god of healing),
he was reportedly one of three students of Askulabias II (possibly Asclepiad
is meant here by Muslim bibliographers). When the first two pupils died, Hippo-
crates took over the leadership in teaching medicine to all qualified to learn
it, lest it be forgotten. He was also considered the first among the ancient
physicians to preserve and publish his own writings for the benefit of posterity,

10. Hippocrates was seldom critized by Muslim authors except for being unduly brief, sketchy
and unclear. Galen however, was occasionally critized by eminent physicians such as al-Razi, al-Majisi,
al-Baghdadi and Tbn al-Nafis for errors and oversight in some of his works, including anatomical texts,
For biobibliographical information see Robert Joly, “Hippocrates of Cos”, Dictionary of Scientific
Biography, Vol. 6 (1972), pp. 418-431; Fridolf Kudlein and L. G. Wilson, “Galen”, Vol. 5 (1972)
pp. 227-235; and Ludwig Edelstein, Ancient Medicine, edited by O. and C. Temkin, Baltimore, the
Johns Hopkins Press, 1967, pp. 112-132.

11. For a very useful and comprehensive coverage of Hippocrates’ and Galen’s writings in Arabic
ard their impact, see Fuat Sezgin, Geschichte der arabischen Schrifttums, Vol. 3, Leiden, Brill, 1970, pp-
23-46 and 68-149.
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concise discussion portraying the relevance of the Islamic-Arabic civilization
to the general history and progress of the health professions. He exposed
“prejudiced ideas and attitudes against Arabic culture which invariably come
from those to whom the linguistic difficulties made the science of the Arabs a
closed and mysterious book.”®

We are indebted, in addition, to Schullian and Sommer for their Cata-
logue which contained physical descriptions and identifications of all the Arabic
manuscripts acquired by the Library up to late 1948, listed alphabetically
by titles. It incorporated an article on the same collection published two years
earlier.’ A few corrections to this catalogue have been made in the pages which
follow.

The last important addition consisted of a few manuscripts and rare
books acquired in 1962 from Dr. Lutfi M. Sa°di, himself an amateur of the
history of Arabic medicine. These items have not been mentioned in the litera-
ture as yet. The library also acquired several important copies of Arabic medical
manuscripts on microfilms or as photographic prints, but as such they are
beyond the scope of this brief essay.

Transmission of Greek Medical Writings

Translators, physicians, and scholars during the first century of the
Abbasid period eagerly embraced and intelligently utikized the Greco-Roman
medical writings as they were rendered into the language of the Qur’an.

Significantly, this was a time in history when the great intellectual
treasures of the classical period were threatened by extinction. Preservation
by the Arabs of many of these works is one of a number of ways in which
this people contributed to the conservation and advance of science.

The Library’s collection contains a few copies of translated Greek works
attributed to the two leading authorities of the time, namely Hippocrates
of Cos (460-ca. 370 B.C.) or the Corpus bearing his name, and Galen of Pergamum
(A.D. 129-200). Despite a span of five centuries between these two historical
figures, the medical contributions of the latter, in the Islamic view, constituted
an introduction and supplement to those of the former. This view perhaps
held for the entire medieval period, in both East and West. By and large,
authors and educators in the health and related fields revered the writings
of the Greeks, especially those of Hippocrates and Galen. Their writings were

8. Claudius F. Mayer, “The Collection of Arabic Medical Literature in the Army Medical Library”,
Bulletin of the Medical Library Association, 30 (1941-42), pp. 96-104.This paper was originally read
before the 43rd annual meeting of the Association, then republished with an added *“Checklist of Arabic
Manuscripts,” Bulletin of the History of Medicine, 16 (1942), pp. 201-216.

9. Schullian and Sommer, Catalogue, pt. 2 (1950), pp. 296-329. A preliminary account was presented
by F. E. Sommer, “A New Depository of Oriental Manuscripts in the United States,” in Journal of
the American Oriental Society, Vol. 66, no. 2 (1946), pp. 183-84.
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ed! that ‘“the most important acquisition of this library by far (period from
July 1, 1939 to June 30, 1940) has been a collection of Arabic medical manu-
scripts purchased from a celebrated orientalist scholar(63 Arabic and Persian man-
uscripts from Abraham S.Yahuda).” The letter, however, somewhat exaggerat-
ed the encompass of the purchased collection when it emphasized that “it rep-
resents the entire development of Arab medicine from Rhazes in the tenth on
to the 19th century.. and the collection is unique since there is no similar one in
America. Even European libraries which may possess many hundreds of orien-
tal manuscripts usually do not have more than a dozen Arabic manuscripts
of medical interest.” This was of course an attempt to justify a praiseworthy
purchase. To put the record straight, it should be mentioned that the British
Library in London, along with a few others, held at that time over three
hundred Arabic medico-pharmaceutical manuscripts, not a few of which are
unique and of great historical and medical value.’

The facts were stated more precisely by F. Sommer on October 7, 1948,
when he commented that, “A careful selection was made to secure a good
cross-section of early Arabic medical literature for the (Library’s) History
of Medicine Division.” Because of the high price and the limited library acqui-
sitions’ budget at the time, “The purchase was made in two installments and
the payment was spread over several fiscal years.”® In addition, to speed up
settlement, some money from William F. Edgar’s (d. 1897) bequest was used
to pay off the debt. This fund was left to be expended for the benefit of the
medical museum and the Library, and thus the operation was quite legitimate.”

In view of the significance of this outstanding Arabic collection to the
history of medicine, there was an immediate and genuine interest in listing
and studying its contents. The first to undertake such an important task was
Claudius F. Mayer, a medical doctor who served as editor of the Index Cata-
logue and as assistant to librarian Jones. Mayer presented orally, and subse-
quently published, not only an annotated list of the manuscripts, but also a

4. Robert B. Downs in a letter dated October 1, 1940, wrote on behalf of the American Library
Association, Board of Resources to Librarian Colonel Jones asking for information on outstanding
materials added to the Library for inclusion in his annual report. A copy of H.W. Jones’ reply, dated
November 29, 1940 is also kept in the Library’s archives.

5. See Catalogue British Library, 1975.0ne can also refer to depositories in Paris, the Vatican, Gotha
the Escorial, Oxford, Leningrad, and others.

6. References to this Arabic collection were made in the Index-Catalogue of the Libr. Surg. General.
4th series,Vols. 6 and 7, 1941-1942; by R.B. Downs in ‘“‘notable materials added to American Libraries
1939-1940,” The Library Quarterly, Vol. 11 (July, 1941), pp. 275, 293-94; and Dorothy M. Schullian
and Francis E. Sommer, 4 Catalogue of Incunabula and Manuscripts in the Army Medical Library,
New York, H. Schuman (1950), pp. 293-295. Hereafter,for brevity, since the Arabic section was
edited by Sommer his name in the footnotes and text will denote this section.

7. For detailed information on the Edgar Fund see Robert S. Henry, The .drmed Forces Institute
of Pathology, Its First Century, 1862-1962, Washington, Office of the Surgeon General of the Army,
1964, pp. 234-35. This fund was used up by the end of 1957.
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ed to include all members of the health professions worldwide.? In 1956, by
an act of the Congress, it was designated as the National Library of Medicine,
becoming part of the immense U.S. Department of Health, Education, and
Welfare. Presently, it is the world’s largest research library in medicine, and
in all related health professions and allied sciences. Its holdings on medico-
pharmaceutical history are equal in importance to the finest and most acces-
sible in our time. The Library’s oldest volume is a copy of a part of al-Razi’s
( Latin Rhazes, 865 - 925 ) famous medical encyclopedia al-Hawi fi al-Tibb
(Continens) dated 487/1094. Other Arabic manuscripts in the collection date
among the earliest, and constitute a real literary treasure.

In 1942, the Arabic collection, along with other manuscripts, rare
books and incunabula of the then Army Medical Library was transferred to
Cleveland, Obhio, for protection and safekeeping during World War II. At
their temporary quarters, they were systematically restored, catalogued, and
preserved for over two decades.

In 1960, it was my privilege to inspect the Arabic collection at Cleveland
for the first time. But I had better access to it after it was returned in 1962
to the Washington area for safer keeping in the then recently completed, air-
conditioned building of the National Library of Medicine located at 8600
Rockville Pike, Bethesda, Maryland.

The collecting of Arabic manuscripts was a rather recent development,
which began after the first quarter of this century. As was frequently the case
with subjects regarded by many as exotic, they were obtained not through
projected design and active planning, but by chance donations or small pur-
chases.

The largest and most significant collection of Arabic manuscripts, plus
a few in Persian, was acquired in early 1940 by the Librarian, Harold W. Jones
(1877-1958), Colonel of the U.S. Army Medical Corps. As a consequence of his
enthusiasm for what is considered today a very significant and invaluable
collection, he seems to have been talked into buying its sixty-three volumes
for about four thousand U.S. dollars — a large sum of money when compared
with the then meager budget for library acquisitions (total acquisitions of 6,300
bound and unbound volumes amounted to U.S. Dollars 21,184.15 for the entire
fiscal year of 1940-1941).2

In a letter dated November 29, 1940, to Robert B. Downs, Chairman
of the American Library Association Board of Resources, Colonel Jones stat-

2. On January 1879 the first issue of the Index Medicus appeared; and the first volume of the Index-
* Catalogue of the Library of the Surgeon-General’s Office, in 1880; activities started under the direction
of John Shaw Billing (Director 1865-1895).
3. The Annual Report in the Library’s archives, by Leslie K. Falk, head of the Acquisition Depart-
ment, 1940-1941.
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This study continues an effort commenced by me in 1964 to make
better known the Arabic medico-pharmaceutical manuscript holdings of libraries
in various parts of the world. Thus far three publications dealing with the
collections at the national libraries of Damascus, Cairo, and London have
appeared.!

It had been my hope to prepare a comprehensive, annotated and illus-
trated catalogue of all the Arabic manuscripts on medicine, pharmacy, alchemy,
and allied sciences, housed in the National Library of Medicine in the Washington
metropolitan area. To this end a systematic study has been made. It is now
clear, however, that it will be impractical to complete the project in the fore-
seeable future. Pending the appearance of a definitive catalog by some other
scholar, it seems useful to publish at this time the survey which follows.

After sketching the history of the collection, the succeeding sections
are organized roughly in a chronological order. Their names indicate the author
or category of the manuscripts described. A certain amount of background
material has been included to round out the general picture of medico-phar-
maceutical development in Islam.

Origins of the Collection

Established in 1836, the Library of the U.S. Army Surgeon General’s
Office, as it was then known, served the needs of the military medical corps
and the immediately affiliated units. Later on, its mission and services expand-

* Smithsonian Institution, Washington, D.C. 20560, U.S.A.

The autbor wishes to thank the staff of the National Library of Medicine, Division of the History
of Medicine for their generous help in allowing him to consult the manuscript collection and other
rare books, and in providing microfilm and photoprints needed for his research on this article. For
all their kind cooperation he is most grateful.

1. Index of Arabic Manuscripts on Medicine and Pharmacy at the National Library, Cairo, al-Mahisin,
1967; Index of Ar. Mss. in the Zdhiriyah Library, Damascus, Arab Academy, 1968-69; and Catalogue
of Arabic Mss. on Medicine and Pharmacy at the British Library, Cairo, 1975, published under the
auspices of the Smithsonian Institution.
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Despite Dioscorides’ description of Aganitun (1) and (2) as being different
types of the same plant, it is unlikely that either is in fact to be considered
as an Aconitum. It would seem that Dioscorides’ (1), the Aganitun, which
he says has leaves similar to the cucumber’s, and a root like a scorpion’s tail,
as Mr. Gorer points out, cannot be an Aconitum, but would indicate a Doronicum.
This theory is supported both by the description and by the fact that this
plant is found in Spain and Asia Minor.

(2), the Liaqutinun, with leaves like the plane and roots compared to shrimps’
legs, could well be one of several Delphinium species, whereas it does not really
apply to any Aconitum; maybe Delphinium staphisagria or D. elatum.

Antula’s names of “coriander of the fox” and “acorn of the earth” suggest
the ground-nut Bunium: B. alpinum corydalinum, B. alpinum macuca or
B. pachypodum.

The most likely candidate, in Andalus, for Aganitun is thus Delphinium;
for Antula, Bunium.

There are in Andalusia three species of annual Delphinium whose leaves
are similar to Aconite, and these could well be found growing near the Bunium
species. Aconitum anthora is found in northern Spain; since herbalists obtained
their drugs from a wide area, one cannot be absolutely sure to what range
of plants they had access, particularly if they were accustomed to using dried
products.

Judging from botanical writings, however, it would seem that once a
plant in any particular area was given a name this would be retained. Botanists
and pharmacists would after long acquaintance with a drug be able to refer
with confidence to the texts, regardless of whether the Greek name in itself
was a precise equivalent to the Arabic. It was in the end from their experience
rather than their reading that the Arabic physicians were able to prescribe
and rely upon the old and new plants from their extensive materia medica.*

% My thanoks are due to the Bodleian Library, Oxford, for access to books and manuscripts and
in particular MS Hyde 34 from which the Arabic text here printed is taken; to the Oriental Institute
and the Taylorian Institute, Oxford; the Biblioteca Nacional, Madrid. For help with identifications
for the plant names I am grateful to Mr John H. Harvey of Frome, Somerset, and Mr Richard Gorer
of Petham, Canterbury, England.
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Although a plant can thus be traced in the medical texts, its actual iden-
tification is a far more complex matter. The Arabic botanists themselves often
tried for a one-to-one equivalent with the Greek name, while realising that
there were both linguistic and botanical variations to be taken into account.
Names of medicinal and other plants were taken from east to west with the
expansion of the Islamic empire and the spread of medical and scientific texts.

The fact that a Greek plant is given an apparently precise Arabic equivalent
does not, however, imply identity. Dioscorides himself came from Anazarba
in Cilicia, Asia Minor, while he incorporated earlier Greek writings into his
herbal which was then used widely within Greece and beyond. Its subsequent
translation into Arabic made it necessary to seek names for plants found in
the eastern empire; when the herbal arrived in Andalus, in the western end
of the Mediterranean, the possibilities for variation were increased even
further.

Perhaps the most one can hope for today is to give approximate identifi-
cations rather than attempt to be too precise. The table which follows is a
simple parallel list of the botanical terms as found in the Greek and Arabic
versions of these two short articles on Akoniton-Aginitun.

ARABIC GREEK POSSIBLE IDENTIFICATION
ol origanon Origanum sp. (majorana ?)
ol peganon Ruta graveolens
Ol sl prasion Marrubium (vulgare ?)
Oy apsinthion Artemisia absinthium
s euzomon Eruca sativa
. fl"‘f abrotonon Artemisia abrotanum
e
Lyl khamelaia Daphne cnidium (west)
D. oleoides (east)
er iy khamaipitus Teucrium chamaedrys
oldy opobalsamon Commiphora opobalsamum
Jabs peperi Piper nigrum
skl ) lukoktonon * Aconitum (vulparia?) east
Delphinium sp. (west)
s platanos Platanus orientalis
ool pteris Pteris aquilinum
sk 33 muoktonon * Aconitum napellus (east)
Delphinium sp. (west)
v kuklaminos Cyclamen sp. (Persicum ?) (east)
L sikuos Cucumis sativus**

% gsee notes which follow.
*#%* TFor these notes and suggested identifications I am indebted to Mr. Richard G f
Petham, Canterbury, who kindly commented in somé detail on the lists in the lilgh:“of h?sresr’e?:-
ial knowledge of plants in the relevant areas. P
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or absinthium or rocket or abrotanum (which is the Armenian artemisia) or
chamelaia or teucrium: whichever of these you administer, let it be drunk with
wine. Beneficial also to such can be oil of balsam if one takes a drachm’s weight
of it in wine, or a drachm’s weight with an ounce of milk, castoreum, pepper
and rue, a drachm in wine; or the rennet of a kid or of a hare or of a young deer,
when drunk with vinegar, is beneficial. Also, one can heat scoria of iron, or
iron itself, or gold or silver, then quench it; whichever one has, this is put in
wine and drunk. It is of benefit with ashes with wine also, and this is very
useful; gravy of chicken, or meat of sheep or fat cattle,with wine, is also very
useful to them.

It is said that teucrium is of special benefit in such cases.
Ms. Hyde 34, f. 123a, line 4 f.
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MS. Hyde 34, f. 187a, line 14 f.
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is probably the same man responsible for a commentary on Ibn Juljul’s supple-
ment, made in Marrakush in the 12th century A.D."?

This account of ‘Aconite’, taken from the manuscript Hyde 34 in the
Bodleian Library, Oxford, is omitted from Dubler’s edition and has not been
previously printed; it is a close translation of the Greek version, and thus
illustrates the correspondence of Greek with Arabic plant names.

DIOSCORIDES - Translation
Aqunitun - Akoniton
(1) Hyde 34, f. 123a, 1.4 (Kiihn, IV.77; W. IV. 76)

AQUNITUN:*

Which some call al-Pinhis (?), others** mitfinun: this is a plant with
three or four leaves, similar to those of the plant called (qiglaminus) or those
of the cucumis, yet smaller and somewhat rough. It has a stalk about a span
in length, and a root resembling a scorpion’s tail, shining like glass. Some
claim that when the root of this plant is placed close to a scorpion, it paralyses
it, and that when helleborus is placed near it after that it revives it. It can
occur in eye medicaments, as an anodyne. When it is put into meat and fed
to leopards, swine, wolves, rats and other beasts, it kills them.

(2) f. 123a, 1. 11

There is found another species of aqunitun, which some call luqutunun,
which is plentiful in the land called Italia, in the mountains known as Awnestina
(i. e. Ouestinos = Vestina, in Italy). It has a leaf similar to the plane tree,
save that it is more dissected and much smaller, and blacker.'® It has a stalk
like that of the plant called bitaris (fern: pteris) and bare shoots, of about
a span in length. It has fruit in longizk capsules, and roots like shrimps’ legs,
black. It is used for killing wolves, and if it is put into raw meat and the wolves
eat this, it kills them.

(3) Hyde 34, f. 187a, 1. 14
From maqala 6, on poisons

(Kiihn, p. 22, Ch. 7 of book VI)
Aginitun:

Those who drink this drug are immediately aware of a sweet taste with
some astringency. Next they are afflicted by trembling (Gk: vertigo) and dark-
ness of sight and moisture in the eyes, heaviness in the chest and the abdomen
(epigastrium) together with the expulsion of wind below. The first treatment

must be to expel the poisonous drug by emesis and a clyster, and one starts
by administering the following items: origanum or rue with wine, or prasion

12. Nuruosmaniye MS 3589, Istanbul, f. 80b-129b.
* : Resembles mandragora; it is nabbal, and killer of the leopard and other animals.
*% : Quran, and some call it ? babirGdiyun, and some qinitinun (marginal notes).
13. The Arabic word after ashaddu is not clear, but must be meant to correspond to the Greek
epeschismena, (more) deeply split or incised.
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as a poisonous drug, for which the antidote is Bustin abriz; this he gives on the
authority of Yahya b. Sarabiyiin. This plant is Amaranthus tricelor L.

The extract from Ibn Juljul’s Supplement is quoted by al-Ghafiqi, with
slight variations, but giving Bustan abriz as antidote for Nabal. (No. 156).

It is quoted again by Ibn al-Baytar (L. 94) including the names Aginitun
and khaniq al-numr.

BISH®

This can be a synonym for Aginitun; and in the ‘addition’ to the Supplement
of Ibn Juljul (Hyde 34, f. 201a) it is named as the poisonous plant for which a
remedy is Antula.

Bish (or Baysh) occurs in a tale of ‘political’ poisoning in Andalus; “Abd
al-Wahid al-Marrakushi (d. 1185 AD) in his account of the governorship of
al-Mustakfi tells of how this ruler went to the frontier region with one of his
commanders, who poisoned him with a chicken oiled with Baysh.?

Cattle who might eat this plant were more fortunate, for they could have
access to its antidote:

ANTULA

This is spoken of as an antidote for Nabdal or Bish. The name does not
occur in the Dioscorides versions, but in an ‘addition’ to Hyde 34 — presumably
notes made by a local botanist - it is stated that ‘in Andalus occurs the Antula
which is beneficial for hot pains and deadly poisons... it often grows with the
Bish, and when flocks graze on Bish because of its sweet taste, and this over-
comes them, they eat the Antula which is bitter and they are saved.. This
Antula is an effective antidote: when it is lacking, its substitute is Jantiyana,
but Antula is superior as anodyne and antidote’.*

Maimonides und:r Jidwar (No. 81) says that one species is called Antula.’!

Ibn al-Baytar, quoting from earlier authorities, describes the black and
white: the former being called also al-Jidwar al-andalusi (thus confirming
Maimonides’ remark). (I. 66) In “ajamiyat al-Andalus, this is the plant resem-
bling the one called in the Maghrib ‘better than 1000 dinars” Ly Gl g ns
it is ‘coriander of the fox’ _lul:, 5. Ishaq b. “Imran called it ‘acorn of the
earth’ ., Vi L,b

Then Ibn al-Baytar quotes from Ibn al-Kattini, a 12th-century AD
herbalist from Marrakush, relating on the authority of a ‘reliable person’ that
in the marshes of Saraqusta there are two plants which seem to be growing
from one root: one called Tuwdra is a deadly poison, while the other, al-Antula,
is a wonderful drug, ‘taking the place of the tirydq’; he has tested this. He said
that flocks eat the poisonous plant because of its sweetness, and then
eat the other plant and are saved from the poison. The writer quoted here

8. Bish as used here is to be distinguished from the Indian plant of this name — see M. Meyerhof,
“The Article on Aconite from al-Birtini’s Kitab al-Saydana”, Islamic Culture, 19(4) 1945.

9. al-Marrakushi’s history edited by R. Dozy as The History of the Almohades, Amsterdam 1968,
p. 40.

10 Hyde 34, f. 201a

11. Maimonides, Shark asma® al-‘uqqar, ed. M. Meyerhof, Cairo 1940, No. 81.
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to equate names in the two languages; “synonyms”may refer to different species.

Ibn Juljul later wrote a Tafsir or explanation of Dioscorides, giving for
each name its Arabic equivalent, its name, if any, in other languages, and in
the local tongue which he calls lafini, an early form of Spanish. This work
exists in part in Madrid: 315 items from books 3, 4 and 5 of Dioscorides’ herbal
are listed with their synonyms®. This work of Ibn Juljul was later used by
al-Ghifigi (d. 1166 AD) and again by Ibn al-Baytar (d. 1248 AD).®

The Arabic translation of Dioscorides, in the version made by Istifan b.
Bisil and revised by Hunayn, was published by C. Dubler and E. Teres 1952-57.
The editors were restricted in their choice of manuscripts, and some items
which form part of the Herbal do not appear in their edition.’”

One such plant is the Akoniton of Dioscorides, which was of considerable
interest to the Arabs and went under several names. Dubler and Teres refer
(p- CXLII) to the fact that Dioscorides IV. 76-80 are missing from the Arabic,
and they do not refer to any extra item in the Paris manuscript. On their p. 340,
after Mandragora, the next plant is Nerion.

Following on from Mandragora, however, in the MS Hyde 34 (Bodleian
Library, Oxford) f. 123a, is the article on Akoniton corresponding to Dioscorides
IV. 76 (W), 77 (K). In Hyde 34 it is transcribed as  L;,ill and two species
are described. Hyde 34 also has marginal notes, some of which relate directly
to the Tafsir.

Alternative names for Aganitun are given as .l and b,
presumably approximating to the Greek apokunon and muoktonon. The Greek

text gives other alternative names. For the second variety, Hyde 34 gives
kit (f. 123a); i.e. the Greek lukoktonon, wolf killer.

The marginal note on f. 123a gives other names as nabbal, khaniq al-numr
wa-ghayrihi min al-hayawan (strangler, killer, of the leopard and other animals);
qartn, and? babiridayun, and q@natanun; the first and third of these are
probably the kammaron and kunoktonon (dog killer) of the Greek text. The
last name is in a separate note.

Ibn Juljul in his Tafsir (f.7a) deals with the Akoniton, transcribed as L.
He explains it as gatil al-numr wa-l-ins, killer of the leopard and the human;
known ‘among us’ as nabal, and grows in the region of Elvira.

The second entry in Hyde 34, f. 187a, in magale 6, corresponds to the
spurious Book VI on Poisons (Vol. II, p. 22 in Kithn) and gives the treatment
for those who have unwittingly taken Akoniton.

NABAL (or NABBAL) - Akoniton

The name Nabal, given by the marginal note of Hyde 34 and in the Tafsir
as being equal to Aganitun, also occurs elsewhere. First, we find it in Ibn
Juljul’s Supplement to Dioscorides (Hyde 34, f. 198b) where it is mentioned

5. Madrid 4981.

6. (a) The Abridged version of ‘The Book of Simple Drugs’ of Ahmad ibn Muhammad al-Ghdfigi by
Gregorius Abil- Faraj ( Barhebraeus), ed. M. Meyerhof and G.P. Sobhy, Cairo, 1932-40; (b) °Abdalldh b.
Ahmad Ibn al-Baytar, al-Jami® li-mufraddt al-adwiya wa’l-aghdhiya, Cairo, 1874,

7. C. E. Dubler and E. Terés, eds. La version arabe de la ‘Materia Médica’ de Dioscorides (texto,
variantes e indices), Tetuan and Barcelona, 1952.
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Materia medica is a branch of medicine in which the Arabic contribution
is particularly valuable. Translations of Greek herbals were the basis for much
practical study and observation, and the Arabic writers produced a rich liter-
ature of medico-botanical work, later passed on to the medieval Latin west.!

The “Aconite” has been chosen to illustrate a cross-section of such writings.
Though not strictly medicinal, being a highly poisonous plant, the Aconitum
napellus is frequently mentioned in medical literature, thus providing an example
of some of the chief concerns and interests of the writers.

Plants and plant products formed a large proportion of Arabic materia
medica and thus of therapeutic resources, and find a prominent place in medical
texts. Since medicine was considered equally as ‘preservation’ and ‘restoration’
of health, diet, plants and fruits were important.

Poisonous plants featured too, since it was vital to recognise them and
to know the appropriate remedies. A whole literature grew up around the
tiryaq, a descendant of the Greek theriak.?

The Arabs’ botanical medicine demonstrates very clearly their use not
only of Greek writings but also of local resources. Dioscorides’ herbal (1st cen-
tury AD) was supplemented by their own researches and by new plants and
drugs.? In particular this applies to Spain, a region rich in medicinal plants.

The Arabic writers in Andalus, Muslim Spain, had a full accurate transla-
tion of Disocorides’ herbal by the mid-10th century AD. The earlier version
made in Baghdad had left a number of names untranslated, for Hunayn b.
Ishaq, despite his skill and meticulous care, was not likely to have access to
specimens or precise details of all plants whose natural habitat was Greece,
and he recognised this fact, leaving names to be completed by later scholars.

The revised translation made in Cordoba filled in the gaps and left only
a few of the names unaccounted for in Arabic, as we are informed by Ibn Juljul
of Qurtuba, a practical botanist who himself was concerned in the work.*
A translation of this kind involved the problem, recognised by the Arabic
workers, that species varied from one region to another. This made it hard

# Department of Near Eastern Studies, University of Manchester, England, U.K.

1. On Arabic medicine see: M. Ullmann, Die Medizin im Islam, Leiden/Cologne 1970; E.G. Browne
Arabian Medicine, Cambridge 1962 (reprint of 1921 edn.); M. Meyerhof, “Esquisse d’histoire de la
pharmacologie et botanique chez les Musulmans d’Espagne”,al-Andalus,1935, 3. 1-41; Ibn Abi Usaybi‘a,
“Uyin al-anbd® fi tabaqat al-atibbd>, Cairo 1882 and Beirut 1965.

2. C. Singer, “The Greek Herbal in Antiquity”, J. Hellen. Studies 1927; B. Fares, Le Livre de la
Thériaque, Cairo 1953; M. Levey, Early Arabic Pharmacology, Leiden 1973, p. 131-145.

3. Dioscorides: Pedanii Dioscoridis Anazarbei, De Materia Medica Libri quinque, (K): ed. D.C.G.
Kuhn, Leipzig, 1829; (W): ed. M. Wellmann, Berlin 1907.

4. Ibn Juljul’s account is reported by Ibn Abi Usaybi‘a, op. cit., (Cairo edn.) II, 47-48.
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10. Bodleian Library, Oxford

Frazer 186.
This is a rather good copy. It is a late one, being dated 1084 H (=1673).

11. Bibliothéque Nationale, Paris
Fonds Arabe 5101.

This is an eighteenth-century copy without illustrations.

12. Chester Beatty Library, Dublin

No. 4187.

This copy is incomplete, with many pages missing, and all folios are
stained and damaged at the edges. No chapter is absolutely complete. Some
drawings are very good and follow the text faithfully. Other drawings are poor.
The date is uncertain.

13. Bibliothéque Nationale- Paris

Suppl. Pers. 1145 and 1145 a.

This is a late Persian translation. It is dated 1291/1874.
14. Dispersed Istanbul manuscript, (715 H)

This manuscript is completely dispersed. It has been described by M.
Aga-Oglu®® and others. It is dated 715/1315. Many of its plates are now in
the West and several of them were reproduced in Hill’s book. The plates are of
very good quality comparable to that of the first three manuscripts.

15. op. cit (see Hill, footnote 1).
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This is one of the earlier copies. It is dated 863/1459. King"
recommer}ded it for study, but the illustrations were found to be of inferior
quality from a technical point of view. Hence it was not adopted for editing

the Arabic text.
5. Bibliothéque Nationale, Paris
Fonds Arabe 2477.

This is dated 890/1485. It is incomplete, comprising only the second part
of the manuscript, and without illustrations for the chapter on water- lifting
machines.

6. Bodleian Library, Oxford
_Graves 217.

This was the only manuscript that was translated and studied from a
technical point of view by Wiedemann and Hauser, and recently by Hill. It is
dated 891/1486. It is a good copy, but it is not comparable to the first three
manuscripts.

1. Library of the University of Leiden

Or. 656.

This is a poor and an incomplete copy with many drawings missing. It
is dated 969/1561, and was copied from the Bodleian manuscript (Graves 27).

8. Library of the University of Leiden
Or. 117.

This is also an incomplete and a poor copy. The text is very difficult to
read and the drawings are very bad (See Hill).

9. Topkapi Sarayi Muzesi Kutuphanesi, Istanbul
Topkapi, Ahmet ITI, 3461.

This is a good but rather incomplete copy. Some pages are not original
and are written badly, with very poor illustrations; but the major part is of
good quality. This manuscript was probably written at the same period as the
first three manuscripts.

14. op. cit., King (see footnote 5).



Al-Jazari’s Manuscripts

Brief Information

1. Topkapi Sarayi Muzesi Kutuphanesi, Istanbul

Topkapi, Ahmet III, 3472.

This manuscript is known to be the oldest existing copy. It is possibly dated
602/1206. It is the main manuscript that is being used in editing the present
Arabic text. It is a rather complete and very good copy, and is one of the three
best existing manuscripts. It was not available till recently.

2. Topkapi Sarayi Muzesi Kutuphanesi, Istanbul

Topkapi, Hazine, H 414.

This is the second oldest existing copy. It is dated 672/1274. It is a rather
complete and a very good copy, and one of the three best existing manuscripts.
This was not known to exist till recently.

3. Suleymaniye U. Kutuphanesi, Istanbul

Hagia Sophia 3606.

This is the third oldest existing copy, and it dates back to 755/ 1354.

It is the most famous to historians of Islamic art. This was due to the
detached plates which were distributed in the West. Much literature was written
on “Automata Miniatures”.

The main plates of al-Jazari are fifty, corresponding to the fifty devices
described in his treatise. Every plate is numbered in the Arabic alphabet from 1
(T)to 50 (9). According to Riefstahl, ** 23 plates were missing, out of which 15
were located, and 8 were not yet traced. Upon examining the microfilm used in
this manuscript the findings of Riefstahl were confirmed, but other illustrations
were found to be missing also.

This copy is a very good one also, and it is one of the three main copies
that were used in editing the Arabic text.

4. Topkapi Sarayi Muzesi Kutuphanest, Istanbul
Topkapi, Ahmet III, 3350.

13. Holter, Kurt,*Die islamischen Miniaturhandschriften vor 1350”, Zentralblaufl:z.r Bibliothekswesen
54 (1937) 5-8. See also:

Buchthal, H., Kurz, O., and Ettinghausen, R., “Supplementary notes to K. Holter’s check list of
Islamic illuminated manuscripts before A. D. 1350” Ars Islamica, 7 (1940) 148-149.
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The above remarks regarding the position of the driving disc, the oscilla-
ting slotted rod, and the box, were confirmed by the publication of Tagqi-al-Din’s
Manuscript on Spiritual Machines.’” Tagqi-al-Din, described a pump simi-
lar to that of al-Jazari and in this pump these driving elements were also
horizontal.

Before concluding these notes, Figs. 7a and 7b which give the details of
the pumping elements, have also been reproduced.
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Fig. 7 a
(based on MS. 3472)
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Fig. 7 b
(based on MS. 3606)

12. Al-Hassan, Ahmad Y., Tagi-al-Din and Arabic Mechanical Engi ing; with imil
of “The Sublime Methods of Spiritual Machines.” ( il )” QY%?BGT"ELJ‘T' 2 a ‘facsum e copy
Aleppo IHAS, Aleppo University, 1976. T 3 & Skl )
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guity which was caused by the wrong orientation of the illustration in the
Bodleian manuscript.

The translation of the text is as follows:

“The second version: a wheel with paddles is fitted to the end of a hori-
zontal axle, some of its paddles immersed in running water. On the other end
[i.e. of the axle] is a toothed-wheel which turns, with its rotation, a disc having
teeth onits perimeter, and which has onits side avertical dowel which operates
the machine. I have shown a picture of that [ Fig. 6 ]; the paddle wheels, the
toothed-wheel x, which turns a disc on the upper end of an axle (552 Sl J), the
lower end of which is in a pedestal bearing (% S.1). Below its upper end
( JeNV &b 0435 ) is a ring in which the axle rotates, and on its extreme end is the
disc !, and on the side of the aisc is a vertical dowel z, which operates the
machine”.

Some words were printed in italics to point out that, in this version also,
as in the first version of drive, the activating or driving disc I in Fig. 6 (which
has a vertical dowel) is carried on the top of a vertical shaft, and that this disc
is horizontal. This also means that the pivoted oscillating slotted lever arm
should lie in a horizontal plane.

Now we will consider Fig. 8 which is a reproduction of the whole machine.
This figure is based on plate 45 (+) in the manuscript. The above concept of a
horizontal driving disc is obvious from this figure. Although al-Jazari is obliged
to show all major details in one illustration, he was still able to explain by the
way he drew the two toothed-wheels that they were not in one plane.

From the above remarks and from the text that follows we conclude that
the triangular box is horizontal and not vertical. This means that the two flat
triangular faces of the box lie in a horizontal position.

The text states:

“As for the machine: a triangular box is made, its side about 8 sp. long
and its height (s4e,) 2 sp.”

Then it states:

“Below its upper [face] a disc is installed at the end of an axle, the other
end of which is in the floor of the box and is rotating in a pedestal bearing. Under-
neath the disc is a ring in which the axle rotates. On the circumference are teeth
which project from the box. The disc inside the box is marked w, and the teeth
which emerge from the side of the box are marked sh. On the face of the disc and
at its side is a vertical dowel.

do oaias Sanall Gl g LAl e ST O, s Ok b e el bys dny f0
dey L danal g Sl50b oldds ol Ll ey sl L osb G ol oy L S
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Device 5 of Category V

This is the most important machine
in this category. It has been discussed
or described by several authors.* Burs-
tall gave an incorrect description of this
machine, which was then cited by
Needham. The interpretations of Wiede-
mann and Hauser and of Hill are cor-
rect, with only a few minor errors. Due
to the importance of this pump which
can be considered as “a more direct
ancestor of the steam engine”, it is
significant to give here the main points
which have been revealed in the edited
Arabic text.

Fig. 5 is a reproduction of the first
version of drive suggested by al-Jazari.
This is an immersed horizontal water-
wheel similar to that of a Norse water-
mill. The vertical shaft of the water-
wheel carries on its upper end a flat
horizontal disc with an eccentric vertical
peg on its surface. The disc with the
eccentric peg, directly drives the pivoted
oscillating slotted lever arm which actu-
ates the two piston rods. This can hap-
pen only if the oscillating slotted lever arm
lies in a horizontal position.

Fig. 6 is a reproduction of the
second version of drive suggested by
al-Jazari. This corresponds to Fig. 139
in Hill’s text. Fig. 6 solves the ambi-

11. Needham, Joseph, in collaboration with
Wang Ling, Science and Civilization in China,
vol. 4, Part II, Mechanical Engineering, Cambridge,
1965.
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Fig. 5
(based on MS. 3472)

Fig. 6
(based on MS. 3472)

Support bear
holding the
vertical shaft
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Fig. 4
(based on MS. A 3472)

The importance of this machine makes it necessary to define the two
major points, which are made clear in the edited Arabic text:

1. al-Jazari states that axle @ y is drawn projected on the plane of the
paper in full length: s
[_,, ‘é‘ GCJL,A_,DJCB_)‘,ﬁ ‘éjla J&) ...]

2. He also states that the crankpin (or dowel) is sheathed in an iron
sheet, and that the internal surface of the slot (n) is also sheathed in an iron sheet.
Thus the Arabic text reads :
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Fig. 3 b
(based on MS. A 3606)

Device 4 of Category V

Fig. (4) is based on plate 44 (4. ) of MS. A 3472. This illustration is quite
correct and corresponds to the text. The illustration which appears in MS. H
414 is equally good (if not better), whereas that of MS. A 3606 is less accurate.
They correspond to Fig. 137 in Hill’s book. This Fig. of the Bodleian man-
uscript has some obvious mistakes.
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Device 3 of Category V

Fig. (3 a) is based on plate 43 (-#) in MS. A 3472, and Fig. (3 b) is
based on MS. A 3606. This last figure has been redrawn just to show the
details of the runged-wheel (d). They both correspond to Fig. 136 in Hill’s
English text.
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Fig. 3 a
(based on MS. A 3472)
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Fig. 2 b
(based on plate 42 s of MS. 3606, from the Museum of Fine Arts, Boston)

between the illustrations reproduced here and the one based on the Bodleian
Manuscript lies in the location of letters n, v, k, and f which denote wheels rather
than axles, and in the location of letter w which denotes the transverse lever-arm
rather than the vertical shaft,
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Device 2 of Category V

Figs (2 a) and (2 b) illustrate the second device. They are based on plate
42 () in MSS. A 3472, and A 3606, corresponding to Fig. 135 in Hill’s English
text. The position of the letters corresponds carefully to the Arabic text. This
was checked on manuscripts A 3472, A 3606, and H 414. The main difference
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Fig. 2 a
(based on MS. A 3472)



Appendix
Explanatory Notes
Category V

Machines for Raising Water

Device I of Category V

The illustration of this machine ( plate 41 e ) in the Bodleian Manuseript
has the animal drawn in the upside-down position. This is Fig. 134 in Hill’s
book, and it has been re-drawn here (Fig. 1), with the proper Latin letters which
correspond to the Arabic ones according to Hill’s convention.

L
W

Fig. 1
(Based on MS. 3472)
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The Bodleian manuscript ( Graves 27) which was used for the dispersed
German translation by Wiedemann and Hauser and for the complete English
translation by Hill, dates back to 891 / 1486. Judging from the illustrations
accompanying the text reproduced here and based on the Istanbul manuscripts,
we can safely conclude that the above three copies which pre-date the Bodleian
copy have better and more accurate illustrations.

After taking the above points into consideration, it was decided to edit
an Arabic text based on these four manuscripts. The Bodleian copy was included
since it was the basis for the German and the English translations.

A sample of the edited text appears in this issue. The part dealing with
water-raising machines has been published here. Outline drawings mainly based
on the illustrations of MS. A 3472 accompany the text. This was done in order
to replace the secret symbols which al-Jazarl used in his illustrations with normal
Arabic letters of the alphabet. This problem does not exist in the Bodleian
manuscript which used the normal letters of the alphabet.”’ Furthermore, these
outline drawings are supposed to clarify the original drawings by giving atten-
tion to the main details.

A major feature of this edited Arabic text is the reproduction of the
illustrations of MS. 3472 in colour by offset printing. We hope that the illustra-
tions reproduced will match the original ones as nearly as possible. It was felt
rightly that the black and white reproduction could not convey the correct
interpretation and details of a machine. Engineering drawings in the modern
sense were not yet known. Al-Jazari relied on colours to differentiate between
different machine elements in his attempt to convey the whole concept of a
machine in a single illustration.

It is natural that the edited Arabic text will throw light upon points
which were incorrect or obscure in the Bodleian manuscript, and which were
sometimes reflected in the German and in the English translation. The Arabic
text will be accompanied by an English section outlining the major points
which the Arabic text reveals. Minor errors in the Bodleian copy will not be
discussed in the English section.

To enable readers to use both the Arabic text and Hill’s English transia-
tion, a glossary of Arabic-English terms has also been included. Similarly an
English-Arabic glossary is included for the benefit of Arab scholars and institu-
tions involved in decisions about the proper Arabic terms in modern Arabic
technical literature. Until now classical Arabic technical terms have not been
available for this purpose, and it is felt that such technical terms as those used
by al-Jazari will disclose a wealth of useful terms for modern usage.

Since the editing of this work is still in progress, readers may send their
comments and suggestions to the author for consideration.

10. al-Jazari used twenty-one letters of the alphabet. In his illustrations he adopted symbolic letters

to replace the normal Arabic letters, and he called these al-abdal ( JIuY¥! ) i.e., the replacements.

“These replacement letters (al-abdal) are active ones, and they can be understood by the learned only
and they are camouflaged with twenty-one false symbols or letters to mislead the ignorant”,
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The Institute for the History of Arabic Science (IHAS), was able to secure
microfilms of all manuscripts known to exist of al-Jazari’s work. They have been
listed in this paper. From a comparison of these manuscripts, we found that
the three best copies are the following:?

1. Topkapi, Ahmet, III, 3472
2. Topkapi, Hazine, 414
3. Hagia Sophia, 3606

All three copies are in Istanbul, and it is possible that either they were
not known to Wiedemann & Hauser and to Hill, or that they were not available,

MS. A 3472 is probably the earliest. It is a rather complete one, probably
written c. 602 /1206. The date of this manuscript must be further explored.’
But from our examination of the copy we think it is a very fine one, both in
handwriting and in the quality and accuracy of illustrations, and the author
thinks that it is the best available copy of al-Jazari’s treatise.

IHAS was fortunate to receive a black and white negative microfilm
and a coloured microfilm of this manuscript from Professor F. Sezgin.’

Manuscript H 414, dates back to 672/1274. Its quality is compa-
rable to the previous copy. According to Schioler,’ this manuscript had not
been listed in any of the catalogues, and he regarded it as the second-best of all
al-Jazari’s manuscripts, (i.e. second to MS. 3606 according to his judgment).
It was possible for IHAS to secure a microfilm from the Institue of Arabic Manu-
scripts, Arab League, Cairo.

Manusecript A 3606 is also a very fine copy. It dates back to 755/
1354. Some authors considered it the best available copy. It is however not
complete. Many illustrated pages were detached from it. These very beautiful
miniature paintings became known as the “automata miniatures”, and several
papers were published about them.® Although it is incomplete, this copy is
still very useful in the editing of the Arabic text.

5. In his above mentioned review, David A. King recommended the study of MS. Topkapi A 3350.
This copy was studied and its illustrations were found of much inferior quality (as to technical accuracy)
At the same time itis dated 863 I 1459 and it is thus considerably later than the three main manu-
scripts utilized in preparing the present Arabic edited text.

6. King gives in his review an argument about the date 662 112C6 of MS. Topkapi A 3472
This matter is under consideration and further information will be puklichcd with the completed Arabic
edition which is under preparation.

7. IHAS expresses its gratitude to the Minister of Culture, Ankara, Turkey, and to the
Director of the Topkapi Library who kindly gave their permission (through Prof. Sezgin) to
publish this manuscript.

Professor Sezgin suggested that IHAS should publish a facsimile edition of MS. 3472 in colour
After careful study of Category V on water-raising machines, it was found more useful to scholars if an
edited text were published. This would hopefully avoid some obvious errors in the manuscript, and it
would be possible to edit the illustrations and ensure their consistency with the text. It was decided
however to publish all the illustrations of MS. A 3472 in colour.

8. Schioler, Thorkild, Roman and Islamic Water-Lifting Wheels, Odense University Press, 1973.

9. Riefstahl, M. R.,“The Date and Provenance of the Autcmata Miniatures”,The Art Bulletin. II (1920)
206-214.



The Arabic Text of al-Jazari’s

“A Compendium on the Theory
and Practice of the Mechanical Arts”

Aumap Y. aL-Hassan®

Scholars have long felt that the Arabic text of al-Jazari’s book on mechan-
ical devices written c. 1200 should be published. With the publication in 1974
of the English translation by Donald Hill' this feeling was revived. Thus in his
review of this translation, King? explicitly expressed the need for the Arabic text.

Al-Jazari’s treatise has been translated into German by E. Wiedemann
and F.Hauser.? Their translation was published in different journals between 1908
and 1921. Both Wiedemann and Hauser rendered a great service to the history
of Arabic and Islamic science and technology. Hill’s English translation which
came more than fifty years after the Wiedemann-Hauser German version, was
greatly welcomed since it offered in a single volume the complete work in English,
with detailed explanatory notes. This could not have been achieved without the
appearance of a “rare bird of a scholar” like Hill who has a deep interest in Arabic
technology and a “unique combination of qualifications as an engineer and an
Arabist”.*

It was unfortunate however that Wiedemann and Hauser had used the
Bodleian manuscript only, and that even Hill fifty years later, also mainly relied
on this manuscript. This was due to the unavailability of the Istanbul manu-
scripts.

* President, Aleppo University

Director, Institute for the History of Arabic Science

1. Tbn al-Razzaz al-Jazari, The Book of Knowledge of Ingenious Mechanical Devices. Translated and
annotated by Donald R. Hill. Reidel, Dordrecht, 1974.

2. King, David A., “Medieval Mechanical Devices”, a review of the English translation of al-
Jazari by Hill. History of Science. 13 (1975) 284-289.

3. Wiedemann, Eilhard and Hauser, F., “Uber Vorrichtungen zum Heben von Wasser in der Islami-
schen Welt”, Beitrige zur Geschichte der Technik und Industrie. Jahrbuch des Vereines Deutscher
Ingenieure, 8 (1918) 121-154.

4. In addition to King’s review of Hill’s Translation, the following review is also of importance:
Derek de Solla Price, Technology and Culture. 16 (1975) 81-83.



Tig. 2 : Reproduced by kind permission of the Biblioteca Laurenziana, Florenca.



Fig. 1 : Reproduced by kind permission of the Biblioteca Laurenziana, Florence.
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wheel = dawlab or dawldb = <Y ;‘ AP
Description of mirrors, of ‘fine white glass’ is on 15 R. It reads :
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concentric siphon = ka’s al-fadl =

.
reservoir = khizdina or mahbas al-ma® = RIUWE A B

outlet = jaz°a or majfar = % J‘ 4
objects = ashkdl = st
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This necessarily brief and sketchy outline of the contents of the treatise
naturally omits much of importance, but it is hoped that it fulfils its purpose
in bringing this crucial work on machines to the attention of scholars. It seems
reasonable to advance the hypothesis that there were two distinct traditions
of mechanical technology in medieval times in Europe and Western Asia. The
eastern tradition, represented by the Bani Misi and al-Jazari, although it
included water-raising machines and large water-clocks, was characterised
by the use of delicate mechanisms and subtle hydraulic and pneumatic controls.
The western tradition was common to Europe, North Africa and Andalusia —
i.e. it was applied both in Christendom and in Islam and placed much more
emphasis on large machines with powerful prime movers. Of course, the two
traditions were not wholly different, nor was the one unaffected by the other.
Nevertheless, the hypothesis of the two traditions may help us to avoid the
assumption that the development of a heavy machine technology was mainly
a European phenomenon.

Notes for Translation into Arabic

So that there shall be no ambiguities in the translation, the following list of words and
>hrases, referred to in the pages of the typescript, is provided for guidance.

Page 36 box = sandig = S gk
Page 39 cross = salib = otho
tube = gqasaba = dgnad
mercury= zibaq = G55 J‘ &
ratl = Jb,
lantern-pinion = dawldb dhia Caqwarid = ool 55 oY s
tooth = dandinja = i£lus

Page 38 falak pl. aflik = S » ol

wheel = Cajalar = a=e

Sentence about the noria reads in the original (on 5 V) :

el et de O S SUE O OB [ 5 s g ] 3ol e Sl Jenils
W S
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water conflicts with the required change in the hydrostatic formula.13 In.
stead the objects must have been below the datum line, a positioning indicated
by the writer, who says that they were ‘in the water’. As mentioned above,
this clock, Model 8, had a set of twelve mirrors, one of which was illuminated
every hour — a very similar system to the glass roundels in al-Jazari’s first
clock. In the nights the displacing weights were changed, as was the direction
of the wheel that uncovered the mirrors, and a lamp was kindled in the box-
like structure.

Figure 2 shows Model 10 (17v-18v), whose main release mechanism
is of interest since it is a copy of the ball discharging device in the ‘Archi-
medes’ clock. A wheel is fixed to a vertical axle and has twelve equally spaced
holes, each one fingerbreadth in diameter, bored through its surface near its
circumference. Close below this is a static wheel that does not touch the axle;
in its surface is a single hole that coincides with the holes in the upper wheel
as they pass over it. A channel from this hole leads to the head of a figure.
One ball is placed in each of the twelve holes in the upper wheel, so that as
this wheel rotates a ball reaches the lower hole every hour and runs through
the channel and is ejected from the figure’s mouth. Fixed to the same axle,
below these two wheels, is a cogwheel 2 spans in diameter; it has a groove on
its perimeter to receive the rope which passes over a system of pulleys to the
float in the clepsydra. Another cogwheel, also of 2 spans diameter, meshes
with the first cogwheel. It operates a mercury balance and a system of pulleys,
ropes, and weights for turning the head of the figure of an astrolabist —the
precise operation of these mechanisms has not yet been determined. It is apparent
however, that these mechanisms were quite sophisticated and contrast mark-
edly with the relative crudeness of the clepsydra itself. It is strange that the
engineers whose work Ibn Mu°adh was describing knew of the ball-release in
the ‘Archimedes’ clock, yet did not adopt the elegant system of outflow control
described in the same work.

13. In « vessel of uniform cross-sectional area A, let the datum be height H above the orifice and
the end of the scale height Hy. Let the height for a given day on the scale be Hy. If ¢ is the time taken
for the water to fall from H to Hy, and t; the time from H, to Hj then, assuming the coefficient of
discharge and the area of the orifice remain constant:

kK A (H} — H})
and t,— k A (H — H}) 1)

where k is a constant.
If water is poured in up to height Hyand the cross-sectional area of the vessel is reduced from the bottom
to H, to a uniform cross-sectional area of .4,, then
A = A.H/H 2

It is impossible to reconcile (1) with (2), so the displacing weights must have been used to reduce
the cross-sectional area of part of the vessel only. It is very probable that the correct times were arrived
at by trial and-error, since the formula given in (1) above was almost certainly not known at the time
of Ibn Muadh. At least 150 years later, al-Jazari used empirical methods to obtain the correct rates
of discharge for different static heads of water (24-25).

t

i
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The summer solstice was at the top of these divisions and the winter solstice
at the bottom. The months were then subdivided into the correct number of
days. The table was engraved on the side of the clepsydra for a length corre-
sponding to a fall in the water-level in a period of fifteen hours, this being the
accepted time for the hours of daylight in the latitude of Cordoba at the summer
solstice. There was an unmarked section at the bottom of the vessel so that an
adequate static head was maintained over the orifice on the shortest day.
Every day the clepsydra was filled to the mark corresponding to that day,
and in the night to its nadir. (There is a drawing of the divisions on 26 v). On
the surface of the water there was a float. This float is also called a falak, a
designation which might lead to some confusion. It is clearly a float, however,
because it was weighted, probably with sand (see al-Jazari 28)2, until it was
almost submerged in the water. The rope which provided the drive for the
mechanisms was tied to a ring on the top of the float.

Clearly, some further refinement was required in order to keep the
distance fallen by the float constant throughout the year, while allowing the
speed of its descent to vary from day to day. In the clocks of the pseudo-Ar-
ctimedes, Muhammad al-Sa®ati and al-Jazari this was achieved by using a
float-chamber and flow-regulator, although only al-Jazari was able to make
the system completely accurate. No mention of such a system occurs any-
where in this treatise, but a passage on 15v, although it is somewhat obscure
and partly defaced, indicates how the adjustment was made. When the
clepsydra had been graduated, the mark for the longest day was taken as
the datum, i.e. the start position for the float’s travel every day. On the longest
day the vessel was filled to this line. The gears and transmission systems were
sized so that the time-recording devices tripped twelve times in the period
taken by the float to complete its full travel. On other days the water was
poured in up to the level corresponding to the day in question on the scale,
then raised to the datum line by placing solid heavy objects in the water.
There was a set of large objects (ashkal), and a set of small ones, so that the
correct displacement could be obtained for the different periods of daylight
by varying the combinations of objects that were placed in the water. In fact,
the changes were not made daily, but at intervals of four days, so the number
of objects in each set need not have been large. The writer does not specify
the exact number, but says ‘three, four, or five, or any number we wish’. It
would not have been possible to have achieved correct results by reducing the
cross-sectional area of the clepsydra over its full working length by different
amounts for each four-day period, because such a change in the volume of the

12, Al-Jazari’s monumental clock was accurately reconstructed for the Science Museum, London,
for the 1976 World of Islam Festival. It was found necessary to pour sand into the float until its total
weight was 9 pounds (about 4 kg.), before the weight of the float was sufficient to drive the mecha-
nisms. The reconstruction of the clock is to be described in a paper for the Journal of the -Intiquarian
Horological Society, by myself and Mr. P. N. Haward, the craftsman who built the clock.
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wheel, is almost intact. The setting of three sets of teeth is described (page 7):
one set is on the outer perimeter, and two are on the inside, ‘facing the axle’,
Without any question, therefore, these machines contained segmental gears.
It is not quite so certain that they contained epicyclic gearing, but taking the
illustrations and the surviving parts of the text together there seems little room
for doubt. Surely, no-one interested in the history of machines and clockwork
can examine Figure 1 without a sense of excitement, since it shows a system
of gears for transmitting torque that is much more complex than any other
power-driven gears known to have existed so early. Its most obvious ancestor
is the Antikythera geared calendarll, but this was a delicate manually operated
device, not a water-powered machine in which the main cogwheel was three
spans in diameter.

The clocks, Models 6-20 and 27-30 are all water-clocks except No. 29,
which is a clock having lamps, one of which lights up every hour. The water-
clocks all have the same basic driving system, together with a set of mecha-
pisms for transferring the movements to the automata. The automata are of
the usual types, already familiar from the works of other Arabic writers: doors
that open to reveal figures, figures that discharge pellets from their mouths,
figures that move their heads and arms, etc. Model 8 has a set of mirrors of
‘fine, white glass’, in the original:

& ol dlrs o e (eir US4 0Ss)
one of which is illuminated every hour. The figures are on the outside
of large box-like stuctures that house the mechanisms and the water
reservoir. All the clocks record the passage of temporal or solar hours, i.e. the
hours of daylight and darkness are divided by twelve to give hours that vary
in length from one day to the next. The water-machinery is described most
fully, although with some obliterations, for the mirror clock (Model 8, 15r-v).
It is a cruder device than that used by al-Jazari, being simply an outflow
clepsydra of constant cross-section in which the outlet is a small concentric
siphon (ka’s al-“adl). In the other Arabic works the reservoir is called khizana,
but here the term is mahbas al-ma” and, instead of jazta, the outlet is called
majfar. To graduate the clepsydra it was filled with water while the outlet was
blocked, then the outlet was opened and the outflow was allowed to continue
for a full day. As the water discharged, marks were made on a vertical line on
the inside of the vessel at the passing of each hour. On either side of the vertical
line, at right angles to it, horizontal lines were drawn for each month, according
to the known length of daylight at the start and finish of each month. There
were thus six divisions on each side of the line— the horizontal lines did not
coincide as they would have done if the division had been into zodiacal ‘houses’.

11. Derek de Solla Price, Gears from the Greeks (Science History Publications, New York, 1975),
passim.
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clock. We must therefore now qualify Needham’s statement that there is no
evidence for any Arabic influence on Chinese developments, and that the
Arabic material indicates the passage westwards of certain Chinese elements.9
As far as water-wheels and their use are concerned, it would be premature to
draw any conclusions at all about transmissions between cultural areas. The
question of the diffusion of water-wheels, horizontal and vertical, from Roman
times onwards, is still hedged with confusion, and there is no space here to
enter into a discussion of this topic. It is worthwhile, however, to take note of
three points :
1. The use of both types of water-wheel was widespread in Islam from the
3rd/9th century onwards.10
2. The machines described by Ibn Mu‘adh show that water-wheels were
used by the Arabs for other purposes besides the driving of corn-mills.
3. Al-Jazari, writing in 602 /1206 mentions an old machine which he inspected,
in which a musical automaton was powered by a vertical water-wheel.
In his comments on this machine he clearly implies that he knew how
to control the speed of such a wheel by means of an escapement. (p.170)

On present evidence, therefore, it seems just as likely that the idea of
using an escapement-controlled water-wheel to drive a clock moved from
Islam to China as that the transmission was in the reverse direction. In any
case, the idea was never developed in Europe, where the importance of water-
wheels lies in their application to milling and industrial uses. The spread of the
water-wheel and its application has yet to be intensively studied with reference
to all cultural areas. At present it seems a reasonable hypothesis that the spread
of both types of wheel was contiruous from Roman times to the Middle Ages
in Europe, Western Asia and North Africa, and that the uses to which the
wheels were put varied according to social and economic needs. There is also
reason to suppose that the selection of the type of wheel to be used was not
haphazard, but rather that the choice was consciously made to suit the local
hydraulic conditions.

Returning to Figure 1, the noria was mounted on an axle that passed
into the box and rested in bearings fixed to its walls. The main central gear-
wheel was on this axle. This wheel had 64 teeth on half its perimeter, and
meshed with the two outer cogwheels, each of which had 32 teeth around its
complete perimeter, and had a diameter equal to one quarter of the diameter
of the large wheel. Each of the smaller wheels therefore made two rotations
for one rotation of the large wheel. The description of the wheels inside the
main wheel is badly defaced. The description of the main wheel for Model 4,
however, which is very similar to Model 5 except that there is no central cog-

9. Joseph Needham, Science and Civilisation in China, Vol.4, Pt. 2 (Cambridge University Press, 1965)
p- 536.
10. Norman Smith, Man and Water (Peter Davies, London, 1976), p. 142.



38 DONALD R. HILL

is different from the others and I have so far not been able to establish how it
works. The remaining four, from page 3v to 1lv, are all similar and contain
features of the first importance for the history of mechanical technology.
Figure 1 is the illustration from Model 5, which is the most complex
of these machines. The others contain some, but not all, of the mechanisms
shown in Figure 1. (It has, however, been necessary, because of obliterations,
to study all the four Models in order to deduce their essential features). The
purpose of Model 5 was to cause a set of doors, setin a row, to open at succes-
sive intervals, revealing jackwork figures. These doors were on one side of the
usual boxlike structure that contained the working parts. The prime mover
was a waterwheel, mounted in a stream outside the box — in Figure 1 this is
represented by the circle with a double perimeter to the left of the illustration.
This is called a falak pl. afldk, a term which requires some explanation. Falak
usually means the celestial sphere and is used by al-Jazari, for instance, for
the large disc carrying representations of the sun, moon, and zodiacal signs
which rotates at constant speed at the top of his monumental water-clock
(Category 1, Ch. 1). Ibn Mu®adh does not use the word in this sense only, and
it is important to emphasise that most of his aflik are not for display, and
are not analogous to the geared planetaria displayed on the outside of de
Dondi’s clock.8 The afldk in this treatise are anything that simulates celestial
motion by mechanical means, namely the prime movers and their associated
gears and wheels. A falak may be a gear-wheel, a water-wheel, or even a
float! (See below). The word is often qualified, e.g. “a falak like a wheel (“ajala)’
and in the present case it is like a noria: “we make a falak on the pattern of the
noria (na‘ara) and if the flow of water is scanty it is like the noria (na‘ira)
which turns the mills” (5v) In the text it is.
eV 8 G el e de O S U O 0B (5 sl ey ) i aud b Junl
(Note that the spelling of noria varies; this happens with other words —
e.g. dawlab and dawlab are both used for a wheel). This remark seems to indicate
that Ibn Mu®adh was recommending the use of an overshot wheel if the flow
was small, since this type of wheel is more efficient than the undershot type in
such conditions. This implies that the engineers of the 5th/11th century were
aware of the necessity for varying the design of the water-wheel to suit the
flow conditions. Of greater significance, however, is the use of a full-size water-
wheel to power alarge machine. This brings us directly to the monumental
water-clock of Su Sung, who flourished in China some decades later than the
time of Ibn Mu®adh. Now, admittedly, Su Sung’s water-wheel was furnished
with an escapement and it provided the power for a clock, but it is never-
theless evident that Ibn Mu®adh’s devices are basically similar to Su Sung’s

8. Silvio A. Bedini and Francis R. Maddison, “Mechanical Universe, the astrarium of Giovanni de
Dondi”, Transactions of the American Philosophical Society, N.S., lvi, 5 (1966).
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The important ideas incorporated in the prime movers can be identi-
fied with some confidence, but it has proved impossible so far to discover
precisely how the motion was transferred to the automata. We can be fairly
sure, however, that these mechanisms were basically similar to those described
by Ridwin and al-Jazari. Boards were mounted in the box to carry the pulleys
and other mechanisms for transferring power. On the axle of the last wheel
in the driven chain there was often a cross (salib) whose purpose is not yet
clear to me. The automata themselves were also similar to those that are found
in other Arabic works, e.g. doors that open each hour to reveal standing figures,
figures that move their heads and limbs, etc. A novel feature in this treatise,
however, is Ibn Mu®adh’s use of mercury in balances (e.g. Model 1,2r). He
says, apparently assuming that his readers were familiar with such devices,
that the tube (gasaba) of the balance has mercury (zibag) inside it. Perhaps
its purpose was similar to that of the lead ball placed by al-Jazari in the tube
of a balance-arm. (e.g. Category IV, Ch. 5). When the balance tilts, the ball
or the mercury runs to the lower end and holds the balance in that position
until it is made to tilt in the opposite direction. This use of mercury suggests
a link between this treatise and later Christian works on similar subjects,
since the Libros del saber contain a clock operated by mercury?.

Ibn Mu®adh’s machines are notable for their sheer size and power. This
feature, which is brought out in the ensuing discussion, distinguishes the work
sharply from that of the Banii Masa, with its emphasis upon delicate mecha-
nisms and controls, and from those machines of al-Jazari which embody similar
concepts. In Ibn Mu®adh’s work there are no conical valves, delay systems,
feedback controls, or use of small variations in atmospheric pressure — all the
ideas, in fact, that have until now been regarded as typical of Arabic mechanical
technology. The element of intermittent operation is not of course absent
from the present treatise — indeed it is of the utmost significance — but it is
achieved by different means. Delicacy is replaced by ruggedness: we have
ropes instead of strings; large wheels up to 3 spans in diameter (about 72¢m/28
inches); spanning weights up to 11 ratls (say at least 3 kg); with other weights
and dimensions in proportion. Gearing is important, and in addition to the
special gears discussed below we find all the usual types: parallel meshing,
meshing at right angles, worm-and-pinion. For parallel meshing the lantern
pinion (dawlab dh@ “awarid) is used for one of the two wheels, as it was by
al-Jazari. On page 28 we have the important statement that the teeth of cog-
wheels were cut to the shape of equilateral triangles, proving that they were
true teeth and not wooden pegs. As usual, the word dandanja, of Persian origin,
is used for a tooth.

We now come to the kernel of this paper, namely the prime movers
of the automata machines and the water-clocks. Of the first five models, No. 1

7. See Wiedemann and Hauser, “Uber die Uhren”, 18-20.
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the quality of the illustrations can vary enormously among the various manu-
scripts, to the extent that one copy may contain all the faults listed above,
and another none.

The manuscript is written in a clear maghribi hand and is easily legible;
consonantal points are usually provided. The grammar is accurate. The vocab-
ulary presents little difficulty, although some of the expressions used are
different from those used for the same objects in the works of other Arabic
writers and translators, but the differences are relatively few when compared
with the parallels. In particular, nearly all the words used for the mechanical
parts are the same as those occurring in the works of the other writers.

Ibn Mu€idh’s method of presentation demonstrates clearly his inclina-
tion towards geometry rather than engineering. First, the operation of the
device is described in three or four lines: typically, a man holding an astrolabe
turns his head towards a slave-girl, whereupon she ejects a pellet from her
mouth (a less elegant variation of the birds used by ‘Archimedes’ and al-Jazari).
Then the Model is described in geometrical terms. Usually the main structure
is a box (sandig), rectangular in cross-section, with the shorter dimension
two thirds of the longer. Lines are drawn on the illustration, these lines being
identified by letters, many of which, as mentioned above, are omitted from
the illustrations. Nominally, the drawings are elevations, but parts are shown
from any view which suits the draughtsman’s purpose. Thus all wheels are
drawn as full circles, including cogwheels meshing at right angles. When these
lines have been drawn the axles, wheels, and other components are placed on
the drawings with reference to the lines, somewhat in the manner of a map-
maker plotting features on a basic grid. Throughout the treatise, details of
construction are almost totally lacking: all we are given are phrases such as
‘we place wheel (kl) on axle (ty)’ or ‘the ends of the axle are on points (ew)’.
and so on. Occasionally materials such as wood and copper are mentioned,
but with no instructions about how they are to be cut, formed and jointed.
On the other hand, dimensions and weights are often supplied, either directly
or in relation to other components. Care is taken, for example, to specify the
relative sizes of meshing cogwheels and the number of teeth on each of them.

The following sequence for the descriptions of the various parts of the
machines is usual: the box-like structure with its lines is described first, then
the placing of the main wheels and axles, followed by the means of imparting
motion to them, and finally the description of the systems of ropes, pulleys
and cams that activate the automata. Unfortunately, Ibn Mu‘idh does not
follow the example of the Banii Misa and al-Jazari who, having given a de-
scription of the construction of a machine, conclude with a clear summary of
how it works and how the various mechanisms interact with one another.
This lack of a summary is particularly frustrating, because such a summary
would have helped to make up for the obliterated passages.
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and the water-clocks, pending a more thorough examination of the entire
treatise.

Every page is partly obliterated, either being cut or affected by damp-
ness. On average about 409, of each page is affected: the verso pages are worse
than the recto, since usually about half the page to the right of the main diag-
onal is missing; the recto pages have been affected by damp along their right-
hand margins, to the extent that about 309, of the text is missing or illegible.
This means that no page can be read in its entirety. By taking a selection of
passages from different Models, all describing a similar mechanism or technique
it is sometimes possible to make a plausible reconstruction of what is being
described, particularly when the concept is known from the writings of other
Arabic authors. A careful and protracted study on these lines may one day
permit us to make a fair assessment of the treatise, but failing the discovery
of a better manuscript, a full explanation of each of the Models may never
be possible. In the first place, some passages describing similar mechanisms
are partly obliterated wherever they occur. Thus none of the descriptions of
the very significant gear-trains in Models 2-5 is complete, and some vital
concepts embodied in this gearing must therefore be conjectured. Secondly,
some systems are described fully only once, and subsequent brief mentions
of the same system refer back to the key passage. A notable example of this
is the basic water machinery of the clocks, which is described in detail only
in a partly obliterated section of Model 8. Thirdly, the descriptions are far too
short in view of the size and complexity of the machines. For instance, the
length of the descriptions for each of Ibn Mu®adh’s clock is only a small frac-
tion of the lengths of the descriptions in Archimedes®, Ridwan,* and al-Jazari,?
for clocks of equivalent complexity. Finally, the illustrations are badly drawn
and quite inadequate, even when they are intact. Identifying letters are often
omitted, the drawing of the transmission systems is haphazard and almost
impossible to unravel, and no detailed drawings are provided. The omission
of all drawings of human and animal figures adds a further element of uncer-
tainty. All these defects, except the omission of detailed drawings, are probably
the fault of the copyist rather than of the author. We know, from the extant
manuscripts of the works of the Banii Miisa6 and al-Jazari, for example, that

3. Donald R. Hill, On the Construction of Water-clocks (Turner and Devereux, London, 1976).

4. Eilhard Wiedemann and Fritz Hauser, “Uber die Uhren im Bereich der islamischen Kultur”,
Nova Acta Abh. der Kaiserl. Leop. Carol Deutschen Akademie der Naturforscher 100 (Halle 1915) 176-266.

5. Donald R. Hill, The Book of Knowledge of Ingenious Mechanical Devices (Reidel, Dordrecht 1974)
(All the references to al-Jazarl in this paper are taken from this book).

6. Fritz Hauser, “Uber das Kitab al-Hiyal - das Werk iiber die sinnreichen Anordnungen der Band
Musa”, Abh. zur Gesch. der Naturwissenschaften und der Medizin, Erlangen, 1922.
Wiedemann and Hauser, “Uber Trinkgefisse und Tafelaufsitze nach al-Gazari und den Band Miisa”,
Der Islam 8 (1918), 268-291.
( An annotated English translation of the Bani Musa’s Kitdb al-Hiyal has been prepared by the
present writer and will be published by Reidel of Dordrecht).
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discussed more fully below. Also, the length of daylight is given in the treatise
as fifteen hours, for the day of the summer solstice. This corresponds to the
latitude of 40 degrees, whereas the latitude of Cordoba is 37 degrees 53 minutes.
If, however, the apparent times of sunset and sunrise, due to refraction, were
used then the time would be very close to fifteen hours. It is almost certain,
therefore, that the treatise was written in Cordoba by someone well versed in
mathematics and astronomy, but with little engineering knowledge. This, to-
gether with the location of the treatise among other works attributed to Ibn
Mu®adh, puts the burden of the argument upon those who would ascribe its
authorship to another hand. For the remainder of this paper it is assumed
that the author was indeed Ibn Mu‘adh.

My purpose here is to draw the attention of scholars to the existence
of this primary source for the study of medieval Arabic technology, to list
briefly its contents, and to emphasise some of its most significant contents.
Because of the poor state of the manuscript a long and careful study will be
required before a more thorough assessment of the work’s unquestionable
value can be made. It is important however, that this preliminary notice be
written, not least because some of the concepts embodied in the treatise have
been thought not to have occurred in Arabic writings, and their introduction
has been assigned to other cultural areas.

The manuscript is dated 644/1266, and although the text is probably
a faithful copy of the original, the illustrations are almost certainly inferior
to those that were drawn by, or under the guidance of, Ibn Mu®adh. It is partic-
ularly unfortunate that all representations of human and animal automata
have been omitted (see below), an indication that the austere influence of the
Almohades (al-muwahhidin) was still powerful in western Islam in the middle
of the 7th/13th century. One or two of the leaves in the first part of the manu-
script seem to be out of order, but it has not yet been possible to re-arrange
these with confidence. This minor fault in the sequence is probably of recent
occurrence but there is also some slight disorder from an earlier time. On folio
5v, for instance, there is a note in Arabic by the side of the illustration in dif-
ferent handwriting from that of the main text, saying that the text and illus-
tration refer to Model 2, whereas they are paginated under Model 3. This is
indeed the case.

The treatise, on folios 1v-46r, consists of 31 Models of which Nos. 1-5
are essentially very large toys, similar to clocks in that automata are caused
to move at intervals, but without precise timing. Nos. 6-20 and 27-30 are
water-clocks, all of which record the passage of the temporal hours by the
movements of automata. Nos. 21-24 are war machines in the form of towers
which can be raised and lowered by a scissors action like that of ‘lazy tongs’.
Nos. 25 and 26 are machines for raising water from wells, and No. 31 is a uni-
versal sundial. In this paper discussion will be confined to the first five machines



A Treatise on Machines by
Ibn Mu"adh Abu ‘Abd Allah al-Jayyani

Donarp R. HiLp*

The work that concerns us here is part of a manuscript preserved in the
Biblioteca Medicea Laurenziana in Florencel. Numbered Or. 152 (formerly
282), it is catalogued as anonymi tractatus de mechanicis. The treatise is entitled
kitab al-asrar fi nata®yj al-afkar, ‘The book of secrets about the results of
thoughts’, and it occurs among a number of mathematical treatises attributed
to Abi°Abd Allah known as Ibn Mu°adh2. The nisba al-Jayyini refers to Jaén,
the capital of the Andalusian province of the same name. Little is known of
his life. He was born in Cordoba in 379/989-90 and died later than 1 July 1079
A.D., since he wrote a treatise on the solar eclipse which occurred in Jaén on
that date. He was primarily an astronomer and a mathematician. Two of his
astronomical works, not known to be extant in Arabic, were translated into
Latin by Gerard of Cremona. In the Libros del saber (II 59, 309) he is quoted
as considering the twelve astrological houses to be of equal length. Several
of his mathematical works are extant in Arabic, and he was regarded as an
eminent and progressive mathematician by Ibn Rushd (Averroes). He was a
fervent admirer of Euclid, and was the most successful of those scholars who
attempted to reconcile Euclid’s doctrine of proportions with Arabic concepts
and methods.

The attribution of the treatise on machines to Ibn Mu®adh cannot be
fully verified but in the absence of evidence to the contrary he may be consid-
ered as its author. It might be objected that the treatise differs essentially
from the mathematical and astronomical works which form the bulk
of Ibn Mu®adh’s writings, although there is no reason why a mathematician
should not turn his attention to mechanics. It is perhaps more to the point,
however, that the writer was obviously a scientist and not an engineer. It is
quite evident that he is describing machines that he had seen by a method
that he understood well, i.e. that of geometry, and that he had virtually no
knowledge of, or interest in, the messy business of contruction. This point is

* «Springhill”’, 3 Amey Drive, Great Bookham, Surrey, England.

1. I wish to thank the Director of the Biblioteca Laurenziana for kindly providing me with the
necessary photographic material, and for giving permission for the use of this material in the prepa-
ration of this paper.

2. David A. King, “Medieval Mechanical Devices”, in History of Science 13:22 (1975) 284-289. For
additional biographical material on Ibn Mu“adh, see the article ““al-Jayyani”in the Dictionary of Scien-
tific Biography, Vol. VII (New York, 1973), pp. 82-83.



TABLE 3

AL-MUHKAM TABLE OF QAZWINI

29

. C, Interpolation
G, Al'g;é‘;;m 0 Shatir Minutes/Seconds
Shatir |70 | 30’ 60 . 1 3 6
6(2y) ——|————— —
00| 80,0 80,0 80,0} 0;0] 0,0 0,0 | 0,02
—1;11 | 6:49,16 | 6;31,46 | 614,16 —0;35}F 0,35 | 145 | 3.30
—2;13 | 5;46,39 | 5;13,39 | 4;40,39 |—1; 6] 1,6 | 3,18 | 6,36
SIGN 1
—2;18 | 5;42,20 | 5; 8,20 | 4;3420 |—1; 8| 1,8 | 3,24 | 648
—3;17 | 4;42,54 | 3;53,54 | 3;4,54 11381 1,38 | 4,54 | 948
—4; 3| 3;57,31 | 243, 7| 1533112541 2,4 | 612 | 1224
SIGN 2
—4; 5| 3;54,38 | 2352, 8| 1;4938 12,5 ] 2,5 | 6,15 | 1230
—4:39 | 3;20,54 | 2; 7,53 | 0:54,54 2,26 | 2,26 | 7,18 | 14,36
—4:55 | 3;5,12 | 1;45]12 | 032512 }—2.40 | 240 | 8,0 |16, 0
SIGN 3
—4;55 | 3; 4,36 | 1;44,36 | 0;24,36 |—2;40 | 240 | 8,0 |16, 0
—4;52 | 3; 8,15 | 1:46,15 | 0:24,15 [—2;44 | 2,44 | 8,12 | 1644
—4:30 | 3;30,57 | 2;11,57 | 0353,27 }—2;37 % 2,37 | 7,51 | 1542
SIGN 4
—4;27 | 3;32,38 | 2:54, 8 | 0;55,38 —2:36 { 2,37 | 7,51 | 1542
—3:43 | 4;17,24 | 3; 9,54 | 2; 2,24 |—2;15 ) 2,15 | 6,45 | 13,30
—2¢44 | 5:15, 4;24,34 | 3;33,34 §—1;42 42 | 5,6 | 10,12
SIGN 5
—2;40 | 5;20,10 | 4;30,40 | 3;41,10 1539 { 1,39 | 4,57 | 954
—1;24 | 6;36,27 | 6; 9,27 | 542,26 |—0:54 § 054 | 242 | 524
—0; 6 | 7;54,20 | 7:;52,20 | 7;51,20 }—0; 4} 0,4 | 0,12 | 024
SIGN 6
f00] 1 8;0,0| 80,0 8 0,0f1[001}; 0,0 0,0 0,0
1;24 | 9;23,33 | 9;50,33 | 10;17,33-} 054 | 0,54 | 242 | 524
2;35 | 10;35, 3 | 11;23,33 | 12;12.3 1537 ¢ 1,37 | 4,51 | 942
SIGN 1
2;40 | 10;39,50 | 11;29,20 | 12;18,50 § 1:39 ! 139 | 4,57 | 954
3;43 | 11;42,36 | 13; 3,36 | 13;57,36 § 2;15] 2,15 | 645 | 13,30
4;25 | 12;24,54 | 13;42,54 | 15; 0,54 | 2335} 236 | 7,48 | 15,36
SIGN 8
4:27 | 12;27,22 | 13;45,52 | 15; 4,22 | 2336 § 2,37 | 7,51 | 1542
4352 1 12;51,45 | 14513,45 | 153545 } 2:44 § 244 | 8,12 | 16,24
4356 | 1235541 | 14;16,11 | 1553641 | 241§ 240 | 8, 0 | 16, 0
SIGN
4:55 | 12555,24 | 14;15,24 | 1553524 | 2340 § 240 | 8,0 | 16, 0
439 | 12539, 6 | 13;52, 7 [ 1555, 6 | 25261 296 | 7,18 | 14.36
4; 8 112; 8,4 | 13;11,34 | 14515, 4| 2570 2,7 | 6,21 | 1242
SIGN 10
4; 51125522 13; 7,52 | 14;10,22 | 25 5§ 2, 6,15 | 12,30
3;17 | 11517, 6 | 125 6, 6 | 12555, 6 § 1:38 | 1.38 | 4,54 | 048
2;22 | 10;21,53 | 10:56,53 | 11;31,53 | 1;10 | 1,10 | 3,30 | 7. 0
SIGN 11
2;18 | 10;17,40 | 10;51,40 | 1152540 | 1; 8| 1,8 | 3,24 | 48
L;11 | 9;1045 | 9:28,14 | 954,44 | 0335 § 0,35 | 145 | 3’30
05| 8446 | 8;546 | 86461 052} 0,2 | 0,6 | 012
i1 III v v VI | VII | VIl | IX




TABLE 2
FIRST LUNAR EQUATION
_ Shatir | Al-Qazwini L Shatir , Al-Qazwini
SIGNS 0 {And{6
27 Minutes 0 Aq Minutes 30 A
Text | Text | Comp. | Min | Text | Text Comp. | Min
0 1 0;0[13;0[13;0/| 0| 0517 |13;19 | 13:16 | 3
15 | 7:32 | 20332 [ 20532 | O | 7;44 | 20:44 | 20:44 | 0
29 | 11337 | 24;37 [ 24;38 | 1 {11342 | 2442 | 24:43 | 1
SIGNE‘L and _’Z
0 | 1147 | 24547 | 24;48 | 1 §11;52 | 24,52 | 24;52 | ©
15 112;8125;8|25;9| 1 §12;6|25:5|95:6 | 1
20 | 9:45 | 22:45 | 2247 | 2 | 9:38 22:38 | 22;40 | 2
SIGNS 2 | and| 8
0 | 9:31 | 22;31 (22;33 | 2 ! 9;24 | 22:23 | 22:26 | 3
15 | 5511 [18;11 |18:11| 0 | 5:1|18:1 | 18:1| 0
29 | 0:22 | 13;22 113;21 | 1 § 0;12 | 13:;12 | 13:11 | 1
_SIGNS i and 9
0 | [050] 113;0(13;0| 0 f—0;12 | 12;49 | 12;49 | ©
15 |—5:11 7;49\ 7491 0 F—5;21| 7:39 | 739 0
29 |—9;16 | 3:44 | 342 | 2 1-9:24 | 3:37| 3:34 | 3
SIGNS 4 | and} 10
0 |— 931 3,29 3;27| 2 }—9;38 3;22| 3:220| 2
15 |—12; 8 o;szl 0:51 | 1 §—12:11] 0;50 | 0:49 | 1
29 |—11;56] 1;4 | 1;4 | 0 §—11;52| 1; 8| 1;8| 0O
SIGNS 5 [and | 11
0 —11;47 1.13 | 1;12 | 1 §—11342 1;18 | 1;17 | 1
15 |— 7;32 5;28' 5:98 | 0 | — 7:20] 5:40 | 5:41 1
29 | — 0334 12:26 | 12,27 | 1 §— 0;17) 12;41 | 12;44 | 3
1 II 111 ‘ v Vi VI VII | VIII | IX

31
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3(y,2n). A preferable alternative is the mukkam table found in Qazwin’s zij
and described by King in the Yemeni Mukhtar Zij*°. It is
(v 0) = Cuy') + Gily') - 0+ 8,

where the 8° insures that always & > 0. The reason for regarding the o
rather than 2y as an independent variable is that 8’ is linear with respect to o.

Now
when 2n = 0° or180° ¢ = 0, and & = C,(y') + 8° and
when 29 =90°0r270°% ¢ = 1 and & = C,(y') + Ci(y') + 8°

For intermediate values of ¢ , ¥’ being held constant, 3’ can be calcu-
lated by taking proportional parts of the difference between the end values
shown above, that is, proportional parts of C;. By this means the mukkam
table has been computed for the domain

vy = 0°1°2%...,360°
and c =0,0;6,0;12,...,1;0.
with columns of increments, A3 for
Ao = 01, 0;2,...,0;10.

Our Table 3 excerpts as follows:

Columns IT and VI show selected entries from Ibn al-Shatir’s C, and C,.
Columns IIT, IV, and V are from the mulkam for the same set of y' and for
6 =0,0;30, and 1 respectively. Columns VII, VIII, and IX give A& for
Ac = 0;1, 0:;3, and 0;6 respectively. Note that

Column II 4+ 8 = Column III,

Columns (II+4+VI) + 8 = Column V,
except for the seconds. Perhaps Qazwini used a version of al-zij al-jadid
calculated to seconds.

Column IV is the mean between Columns III and V.

To calculate a lunar true position, obtain A , y , and v from the mean
motion tables for the given time. Now calculate v’ by using the E, table, and
obtain o from its table. With these y' and o enter the mufkam table to get &'
Finally,

A=1Ar—8 + ¥

with addition the only arithmetic operation.

19. King, Centaurus, op. cit., p. 134.
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To eliminate the need for interpolation, Qazwini drastically thickened
the domain of his equation table, giving a value of e at intervals of quarter
degrees, instead of Ibn al-Shatir’s one degree. Presumably the former did not
calculate the table de nove. He added the 2;3,0° to each value in Ibn al-Shitir's
table and filled in the interstices by interpolation (K. al-zj, ff. 28r-29r).

4. The Lunar True Longitude

The motion of the moon is much more complicated than the sun’s in
that once the mean position, A , a linear function of time, has been calculated
it must be modified by a correction, 3 , involving two independent variables,
These are y , the anomalistic argument, and v , the mean elongation, both
linear functions of time. In our text the lunar true longitude is given by the

equivalent of the expression.

A=A+ 8(Y.27)
where 8 =C,(Y)+ G(Y') + o (2),
and Y =7v+ C(2)

The mode of computation is Ptolemaic, but the underlying mechanism
is that of Ibn al-Shatir — Copernicus. The standard arrangement was to present
tables of four functions, C;, C,, C, and o, each of a single variable. These are
shown graphed in Figure 2. We note that the first three are sometimes negative,
and that a multiplication is required to produce A.

In the case of C, the matter is easily remedied by the familiar lifting

device. He defines
Ey(29) = Gy(2v) + 13°

which is everywhere positive as seen from its curve on Figure 2. The selected
entries in Table 2 are, in Columns II and VI taken from Ibn al-Shatir’s zij
(ff. 35v-36r), in Columns III and VII from Qazwini’s, and in Columns IV and
VIII from results turned out by the Harvard computer. From the difference
in Columns V and IX the agreement is seen to be quite good. The domain
again covers every quarter degree. Again it is necessary that a correction,
here —13°, be applied to the epoch position of y in order to insure that the
same y’ will result whether C; or E, is used.

The interpolation function o is always positive, hence taken over un-
changed.
5. The Lunar Muhkam Table

The crux of the problem is the determination of § by operations invol-
ving only the addition of tabular values. In principle this could be accomplished
by calculating an enormous, everywhere positive two- argument table of
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3. Calculation of the Solar True Longitude

The investigation below confines itself to the systems used for the two
luminaries only, the sun and the moon. The methods applied to the latter
resemble those for the other planets. In all cases the underlying models are
non-Piolemaic, having been worked out by Ibn al-Shitir. They have been
adequately described in the reference already cited. Like Qazwini, we assume
their definitions, considering only their reduction to numerical results.

The solar longitude is
1) A= ke + «+ 3x),

where Xs is the apsidal longitude, and « is the mean longitude measured
from the apogee. Both are linear functions of time, and for any desired instant
are formed by adding properly chosen entries from the mean motion tables.

The only difficulty is offered by 3, the ‘“equation” (ta°dil). Ibn al-
Shitir’s 8 is shown as the lower curve of Figure 1, and selected values from
a copy of his al-zij al-jadid (Bodleian Ms. Seld. A. inf. 30, f. 31v) have been
transcribed in Column II of Table 1 below. Note that for half the span the
function is negative, necessitating a subtraction rather than an addition. More-
over, should the argument, o, turn out to be non-integer, a linear interpolation
would be called for. However trivial, this involves multiplication and division.

Qazwini got around these difficulties by using two expedients. He elim-
inated the subtraction by adding a constant to Ibn al-Shatir’s § sufficiently
large to make the resulting function everywhere positive. Thus Qazwini’s solar
equation table is

e = 3+ 2;3,0°

The resulting function is shown as the upper curve of Figure 1, and values
corresponding to those of Ibn al-Shatir have been transcribed to Columns III
and VI of Table 1. To check the precision of these values a program was written
and run at the Harvard University computer center to recalculate Qazwini’s
table of e(«) using Ibn al-Shatir’s parameters. The results have been excerpted
in Columns IV and VII of the same table. Differences between corresponding
pairs of values rarely exceed four seconds of arc.

To compensate for the constant by which the equation was increased,
the same number was subtracted from the mean longitude at epoch so as to
yield the same true longitude as expression (1). That is

A=12a —2;3,0° +a + e()
This procedure was a stock device in astronomical computation, appearing

already in the ninth century.18

18. E. S. Kennedy and Hala Salam. “Solar and Lunar Tables in Early Islamic Ast; %, I
of the American Oriental Society, 87 (1967), 492-497. c eIy s Jotin
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Such work was indeed carried through in the Middle Ages.13 Rather, al-Qazwini
was one of the last participants in a quite different tradition. Workers in this
field, accepting the models as valid, set themselves the objective of converting
the abstract machinery into numerical results. In particular, they sought to ease
the task of the individual computing planetary positions to the extent that,
ideally, the job became a sequence of

1. Jooking up values in numerical tables, and
2. adding pairs of numbers.

These activities are to be regarded as computational mathematics rather
than astronomy. They were widespread in the medieval Middle East, and have
been the subject of several studies in recent years.14

2. The Source

Our author’s full name is “Abd al-Rahim al-Qazwini, Ibn al-Mulla “Abd
al-Karim al-shahir bi al-Ajami, and his work here studied is called Kitib al-zij
fi al-falak (The Book of the Tables of Astronomy). The copy used is Berlin Ms.
5762, described briefly by Ahlwardt’® and mentioned by Brockelmann.'®
The little that is known about Qazwini’s life has been inferred from his writings.
Zzhiriyya Ms. Falak 10378, containing prayer tables, states that, like Ibn al-
Shatir three centuries before him he was a muwaqqit (time keeper) at the
Umayyad mosque in Damascus. The year 1019 A. H. (=1610 A.D.) fixing his
lifetime is the epoch of his planetary tables (K. al-zfj, f. 19v), and this is con-
firmed by a marginal note (f. 14r) stating that the author calculated the longitude
of the fixed stars as of 1020 A.H. He composed at least two other astronomical
treatises, both using the models of Ibn al-Shatir. Their names are given (f. lr,
K. al-zij) as (1) al-habtaq fi al-teqwim al-mutlaq (= al-habtaq for planetary posi-
tions) and (2) al-rawd al-zahir bi-hall wa’ikhtisar zij ibn al-Shatir (lit. the flower
garden, which is the solution and the summary of the zij of Ibn al- Shatir)."”
Dr. David King states that the Cairo Ms. attributed by Brockelmannl6é to
Qazwini is in fact not by him.

13. For examples, see A. Sabra and N. Shehabi, Ibn al-Haytham: Al-shukik “ala Batlamydas (Cairo,
1971); Ibn al-Shatir, Nikdyat al-Sil (unpublished English translation by Victor Roberts, the papers of
Hartner cited above, and E. S. Kennedy and I. Ghanem, The Life and Work of Ibn al-Shdtir, Aleppo,1976).

14. See, e.g., M. Tichenor, “Late Medieval Two-Argument Tables for Planetary Longitudes”, Journal
of Near Eastern Studies, 26 (1967), 126-128; Jensen, op. cit.; G. Saliba, “The Double-Argument Lunar
Tables of Cyriacus”, Journal for the History of Astronomy, 7 (1976), 41-46; O. Neugebauer, *“Studies
in Byzantine Astronomical Terminology”, Transactions of the American Philosophical Society, N.S. 50
(1960), 1-45.

15. W. Ahlwardt, Verzeichnis der arab. Hss. der kiniglichen Bibliothek zu Berlin, Vol. 5 (Berlin, 1893).
Dr. D. King brings to my attention another incomplete copy of this work, mis-catalogued at the Zahi-
riyyah library in Damascus, which I have not yet seen.

16. C. Brockelmann, Geschichte der arabischen Literatur (Leiden, 1943), vol. II, p. 413. Brockelmann
does not mention the other two works of this author, kept in Princeton Yehuda 3152 and Zahiriyyah
Falak 10378.

17 Titles such as °4fir or zahir that rhyme with Shatir were numerous as shown by King, DSB,
op. cit., which attests to the influence and popularity of Ibn al-Shatir.
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Medieval Astronomical Tables
GEORGE SALIBA*

1. Introduction

It is a commonly held opinion that the decline of Islamic science coinci-
ded with the rise of al-Ghazzili in the early twelfth century. This notion can
be maintained only at the risk of neglecting the important work of such people
as Nasir al-Din al-Tasi (d.1274 A.D.)1, Ibn Mahfiz al-Baghdadi (fl. ca. 1295)2,
Qutb al-Din al-Shirazi (d. 1311)3, Ibn al-Shatir (d. ca. 1375)4, Qadi Zada al-Riimi
(ca. 1436)5, Jamshid Ghiyath al-Din al-Kashi (d. 1429)6, and Ulugh Beg (ca.
1440)7, to name only some major figures and only in the East. Less well-known
individuals are Ibn al-Majdi® and Shams al-Din al-Sufi%, both of fifteenth
century Egypt, and “Abd al-Rahman al Salihi (15-16 th centuries)10, Ibn
Zurayq (fl. ca. 1400), Ibn al-Kayyal (fl. ca. 1550)11, al-Nabulsi (fl. ca. 1590)12, and
€Abd al-Rahim al-Qazwini (fl. ca. 1610), all working in Damascus.

This paper elucidates some aspects in the work of the savant last named
above. It is also a contribution in support of the claim that Islamic astronomy,
if not science generally, retained its vigour well beyond the time of al-Ghazzili,
down through the seventeenth century.

The material to be described does not involve reform or improvements
in the abstract models used to describe the motions of the heavenly bodies.

* Department of Near Eastern Languages and Literature, Faculty of Arts and Sciences, N.Y.U.,
Washington Square, New York City 10003.

1. H. Suter, Die Matematiker und Astronomen der Araber und ihre Werke (Zurich 1900), No. 368.
The main works discussing the contributions of Tisi are now listed in the short biography in the Dic-
tionary of Scientific Biography (New York, abbreviated hereafter DSB). Add the two important articles
by Willy Hartner; “Nasir al-Din al-Ttasi’s Lunar Theory”, Physis 11 (1969), 287-304, and “Copernicus,
the Man, the Work, and its History”, Proceedings of the American Philosophical Society, 117 (1973),
413-422.

2. Claus Jensen, “The Lunar Theories of al-Baghdadi”, Archive for History of Exact Sciences, 8 (1972),
321-328, and Suter, No. 490.

3.S. H. Nasr, DSB, s.v. Qutb al-Din al-Shirazi.

4. D. King, DSB, s.v. Ibn al-Shatir, esp. the bibliography section which updates the literature on
Ibn al-Shatir.

5. H. Dilgan, DSB, s.v. Qadi Zada al-Rumi.

6. A. P. Youschkevitch & B. A. Rosenfeld, DSB, s.v. al-Kishi, with excellent bibliography.

7. T. N. Kari-Niazov, DSB, s.v. Ulugh Beg.

8. D. King, “A Double Argument Table for the Lunar Equation Attributed to Ibn Yinus”, Centaurus,
18 (1974), 129-146, esp. p. 131.

9. Ibid.

10. D. King, DSB, op. cit.

11. Ibid.

12, Ibid.



THE ASTRONOMICAL TABLES OF IBN AL-A°LAM 23

4

4. Kennedy, E. S., “A Survey of Islamic Astronomical Tables”, Transactions of the American Philo-
sophical Society, N.S. 46, Pt. 2, Philadelphia, 1956.

5. Kennedy, E. S., and Hamadanizadeh, Javad, ““Applied Mathematics in Eleventh-Century Iran:
Abu Ja‘far’s Determination of the Solar Parameters”, The Mathematics Teacher, 58 (1965), 441-446.

6. Neugebauer, O., The Exact Sciences in Antiquity, 2d, ed., Providence, 1957. There exist paper-
back printings by Harper, 1962, and by Dover, 1962.

7. Salam, Hala, and Kennedy, E.S., “Solar and Lunar Tables in Early Islamic Astronomy”,
Journal of the American Criental Society , vol. 87 (1967), p.p. 492-497.

8. Sayili, A., The Cbservatory in Islam, Tiirk Tarih Kurumu Basimevi, Ankara, 1960.

9. Suter, H., “Die Mathematiker und Astronomen der Araber und ihre Werke”, 4bhandlungen zur
Geschichte der mathematischen Wissenschaften ..., X Heft, Leipzig, 1900.
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In order to show the degree to which Jbn al-A°lam was an innovator,
the first and second columns of the table give respectively the maximum equa-
tions of Ptolemy’s Almagest, the greatest work of ancient and medieval astron-
omy, and al-Battiani [1], Ibn al-Alam’s able predecessor. Out of the total
of thirteen parameters in the table, Tbn al-A°lam has altered seven from the
Ptolemaic values. The apparent increase of two minutes in the epicyclic equa-
tion of Mercury does not imply an increase in the underlying function — the
table in which it cccurs has been calculated with values more closely spaced
than in the Almagest, hence the table maximum is slightly closer to the maxi-
mum of the function.

The change in the solar equation is not surprising, and may well be based
upon observations. The technique for deriving the sun’s parameters is straight-
forward, and was applied by several Islamic astronomers, e.g. Abt Jafar in [5].

What is unique is the large number of alterations in the planetary
equations. Almost all medieval astronomers took over the Ptolemaic values
without question. No explanation is available giving Ibn al-Alam’s reasons
for the changes he effected, and according to al-Birtini (in [2], p. 35) no explana-
tion was ever written.
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corresponding entry in Table 3. This is sufficient, however, to verify the state-
ment of Ibn Yiinus (in [3], p. 168) that Ibn al-A°lam’s apsidal motion amounts
to one degree in seventy years (Persian years of 365 days each). For 0;0,0,8,28 x
365 x 70 = 0;0,0,8,28 x 6,5 x 1,10 = 1;0,5,23,20.

7. Planetary Equations

With the single exception noted below, we do not possess any equation
tables from the Ibn al-Alam zij. Since, however, several sources make it pos-
sible to assemble a reliable set of maximum equations, and since the model
is Ptolemaic, it would be no great job to write a computer program to print
out a complete set of Ibn al-A°lam’s equation tables. The maxima are shown
below in the third and fourth columns of Table 4. In general there is a pair of
entries for each planet, the first being the deferent equation (equation of the
center) the second the epicyclic equation.

With the single exception discussed in the next paragraph, those obtain-
ed from the Ashrafi Zij [H], in the third column, are all from tables (£
234-237). Hence the probability of scribal errors is nil, for the maxima have
been picked from a whole range of nearby entries in each table. The values
in the fourth column, inferred from remarks in Birliini’s “Transits” ([2], pp.26,
21, 35, 136, 147), are less secure. Generally speaking they are the same as, or
very close to, the corresponding entries in the third column.

On £.229v the Ashrafi text states that in the Sanjari zjj (No.27 in[4])
Ibn al-A°lam’s maximum lunar equation is 4;51°, so in calculating lunar true
longitudes the table of al-Battini may be used. But the corresponding parame-
ter in al-Battani’s zij is 5;1° ([1], vol. ii, p. 80). Moreover, we have found no
such statement in the Vatican copy, MS Arabo 761, of the Sanjari Zij. We are
unable to resolve this difficulty.

_ Ibn al-Aflam .
AlnT11;;est Ba;;a].nl from the . from Biriini’s
Ashrafi Zij “Transits”
Sun 2;230 159,10 20,100 2;0,10°
Moon 5:1 5;1 4:51 453
13;9 1359 139
Saturn 6:31 6;31 5;48 543
6513 613 6513 )
) 5:15 | 5315 5:32 5:33
Japiter 11:3 11:3 11;3
2 11;25 11:25 11;25 11;25
Mare 41;9 4159 42,9
Miin 224 1;59 1;59 2:0
45;57 45359 45359
Mercury 3;2 352 3;40 340
22:2 22:2 22:22

Table 4. Maximum Planetary Equations
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Planet Degrees per day
sun 0;59,8,19,46,42
moon 13;10,35,2,1
lunar anomaly 13;3,53,56,12
lunar nodes - 0;3,10,41,9
Saturn 0;2,0,35,28
Jupiter | 0;4,59,16,23
Mars | 0:31,26,39,36
anomaly of Venus 0;36,59,28,12,19
anomaly of Mercury 3:6,24,7,14
(apsidal motion) 0;0,0,8,28

Table 3. Planetary Mean Motions in Ibn al-Aflam’s Zij

The mean rate of Jupiter is the same as that used in the Ilkhani Zjj
(No. 6) and the Khiaqani Zij (No. 20).

For Mars also the rate shown is the same as that of the Ilkhani and
Khiqani Zijes, and additionally the Escorial version of the Mumtahan Zjj
(No. 51). This parameter is confirmed independently by a table in the Baghdadi
Zij ([D], ff. 85v, 86v) of mean motions for Mars specifically attributed to Ibn
al-Alam. The Mars parameter given in our Table 3 does not occur as such in
the Baghdadi Z3j table, but it has been shown to underly it by a process of
“squeezing” the tabular entries.

Dr. David King pointed out that f. 43r of the Mustalah Zij [F] is a
table of the mean “center” (longitude measured from apogee) of Mars according
to the doctrine of Ibn al-A°lam. Squeezing of this table leads to a total motion
of 1,32,50;59,170 for Mars’ center in a 30-year Hijra cycle. This number is
secure, for its residue modulo 360° is given, ascribed to Ibn al-A¢lam, on £.92r,
a page of incidental astronomical parameters, in [E]. Division of this number
by the number of days in the cycle yields 0;31,26,30,59,26° for the daily motion
of the center. If the daily apsidal motion is added to this, there results the mean
motion, 0;31,26,39,27° . This is reasonably close to the entry for Mars in Table 3,
considering the imprecision of the apsidal motion, discussed below.

Again, the anomalistic motion of Venus is very close to the analogous
parameter in the Ilkhini and Khagani zijes.

The apsidal (or precessional) motion is so slow that even in a span of
twenty years its travel in degrees involves only two sexagesimal digits. For
this reason, only the two significant digits shown can be relied upon in the
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According to Islamic doctrine, the apogees are fixed in the celestial
sphere, hence their longitudes increase with precession. If this was the case
with Ibn al-A°lam, and if none of the reported values were corrupt, there should
be a constant difference between corresponding elements of any two sets of
apogees. The last three columns of Table 2 give the three sets of such differences
between the three pairs of apogee sets.

As remarked in Section 6 below, Ibn al-Alam gave the apogees a motion
of one degree in seventy years. The time elapsed between the dates assigned
to columns (3) and (1) is 1303 —632=671 years. Hence the motion in this time
is about 671/70=9: 35" The entries in column (6) do not differ far from this
number. However, they are not all the same. The situation in column 5 is much
worse. Now the elapsed time is 1303 —1211=92 years, and 92/70~1;19. None
of the entries in (5) equal this, and some are far off indeed. In column (4) also
the entries for Jupiter and Mercury vary drastically from the other elements
in the column. At the same time, the common terminal digit of 51 in column
(1) and 19 in column (3) indicate a uniform precessional correction added at
some time. Evidently some of the apsidal longitudes have been garbled in
transmission, the set in column (2) being particularly bad. Nevertheless they
are worth passing on, against the possibility of better copies turning up.

6. Mean Motions

On £.234r of the Ashrafi Zij [H] is a table giving, to seconds of arc, the
motion in twenty years of each of the planets according to each of eleven
zijes. Five of these are extant, hence their mean motion parameters are at
hand and provide ample control of techniques for extracting the corresponding
parameters for the six zijes which are not available.

In fact, although the text says “Jalali” years, it can be shown that
what is intended is Julian years of 3657, days each. Twenty of these years
contain 2,1,45 days, so all that is needed is to divide this number into each
of the text numbers after having added the requisite multiples of 360° to each
of the latter. The quotients are mean angular velocities in degrees per day.

For our author the results are tabulated in Table 3 (p. 21).

The value for the solar motion is very close to the 0;59,8,19,46,51,
calculated from a number given by Ibn Yanus in [3], p. 154 (the Hakimi Zij
No. 14 in [4]).

This lunar motion is that of the Sanjari Zij (No. 27), and close to that
of the Ridai Zij writen by Abu al-Hasan Yazdi.

The lunar anomalistic rate given here is that of the Sanjari Zij.

The rate of the lunar nodes is close to the value used by Ptclemy in the
“Planetary Hypotheses”.

The mean rate of Saturn is the same as that of Yazdi’s Rida’1 Zij, and
is close to the rate used by Ibn Yiinus in the Hakimi Zij, No. 14.
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Planet  Pomiidhe PN 18 Manek 1305
mean sun 87:46,53° 87:14.,48° 118 27;58,41°
mean moon ! 439,26 66;41,36 9 11:;944
lunar anomaly i 29;17,45 291;58,35 9 12;49,17
lunar node | 304; 298;12,22 2 18;20,8
mean Saturn 239:24 224;20,6 5 0:47,41

| mean Jupiter 271,33 254;38,54 3 10;45,42
mean Mars 332,46,47 311;1,8 4 2:54,1
Venus, anomaly | 122;11,52 122;21,47 10 21;37,5
Mercury, anomaly|  illegible 8  7:41,19

Table 1. Mean Positions at Two Dates

The elapsed time between the two epochs expressed in sexagesimals,
is 1,8,3,7 days. This number was multiplied by each of the mean motions in
degrees per day displayed in Table 4 below. The resulting products were sub-
tracted from the corresponding entries in the third column and the resulting
differences entered in the second column. When they are compared with the
corresponding entries in the first column it is seen that at least two pairs are
hopelessly divergent, and only the anomalies of Venus show good agreement.

The same two sources (on ff.2r and 232 v respectively) give apsidal
longitudes at the same two dates. They have been transcribed, in zodiacal
signs and degrees, in columns (1) and (3) of Table 2. A third set of apogees,
found in source [B] by Dr. David King, is given in column (2). They are said

to be for the (beginning) of year 580 of Yazdigird, which corresponds to 23
January, 1211.

1 ) (3) @ 06 (6)
Dastir Ashrafi

Planet|  [G] (B] H  =@)—1) =@)—@)|=6) -0

| Yazdigird Era i

16 June, 632 23 Jan., 1211| 13 March, 1303 ]
the sun| 2% 19;30° 2s  28;9° 2s29:5,19° 8;39° 0;56,19| 9:35,19
Satarn | 8  7;5,51 | 8 1544 |8 16;[55],19] 8:389 1;11,19) 9;49,28
Jupiter | 5 21:4,[51]| 5 19;43 6 057,19 | —1;21,51] 11;14.19] 9:52,28
Mars 4 6;15,51 | 4 14;56 4 16;5,[19] 8;40,9 1;9,19 9;49,28
Venus 2 634,51 2 15 2 15;55,19 8:55,9 055,19, 9;50,28
Mercury 7 1:2,51 7 2632 |7 16;55,19 19;29,9 | —9:36,41| 9:52,28

Table 2. Planetary Apogees According to Ibn al-Alam
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see [4], p. 134), Kushyar b. Labban (fl. 1010, see [4], p. 125), and Farid al-Din
cAli al-Baki’i ([4], p. 128).

As for Ibn al-A°lam, we cannot say whether the tables in his zij were
of the original or the displaced type, but the probability inclines toward tbe
former. At the top of f. 37v of [C] is an Arabic title translated as “A Table
of the Equation(s) of Mars — Observation of the Sharif Ibn al-Alam”. The
entries in the table are, by and large, identical with those of the corresponding
table in al-Battini’s zij, which are of the original, not the displaced variety-
It seems probable that this was copied from the zij of Ibn al-Alam. Of course
the implication in the title that the table is based upon observations by Ibn
al-Alam is absurd — the parameters are Ptolemaic. Dr. David King informs
us that the same table (except for scribal variants), also attributed to Ibn
al-Alam, appears on ff. 43v-44v of [F].

It is true that two of the equation tables in the appendix of the Ashrafi
Zij for calculating true longitudes according to the doctrine of Ibn al-Alam,
are of the displaced type. These are for the first equation of Saturn (f. 234 v)
and the first equation of Jupiter (f. 235v). On the other hand, the same appendix
(at ff. 236v-237v) gives a complete set of equation tables for the sun and for
Mercury, incorporating Ibn al-A°lam’s parameters, and they are of the original,
not the displaced type.

At another place (f. 239r) in the Ashrafi appendix a page is entitled
“Table of the Solar Equation According to the Battani Displaced (wadi) Zij”.
The table is indeed of the type indicated, whereas none of the tables in the
published version of al-Battani’s zij, [1] are of this kind. Hence we infer that
recensions of popular zijes were sometimes made in which the tables were
converted from the original into the displaced form.

5. Epoch Mean Positions

To calculate planetary true positions, three determinations are necessary.
First, one notes the mean position at a particular epoch. Second, by using the
mean motion tables, obtain the mean angular distance the object has travelled
from epoch to the time in question (dropping complete revolutions). Third,
use the equation tables to calculate the correction converting from mean to
true position. Ibn al-A¢lam’s material on each of these three topics is discussed
in this and the last two sections respectively.

Table I below shows two sets of mean positions. In the first column
are the values for Ibn al-Alam (given together with those of several other
zijes) on f. 2v of the Dastiir [G] for the epoch of Yazdigird, 16 June, 632 A.D.
The third column, the entries being in zodiacal signs and degrees, is from f.231v
of [H] the Ashrafizij. The epoch of Ibn al-Alam’s zij is presently unknown.
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In the main expression,

S es(y) e <0 ?
A=+ o —hy + co(y') + ks + 5 (0" —ky + k) * =2
[ e(y) s> 0 )

That is, provided the imposed conditions are satisfied, true longitudes
calculated by this category of tables will be the same as those using the stan.
dard variety of tables.

For the planet Mars in the Ashrafi tables [H] the upward displacement
of the first equation, k, = 12°. That of the second equation, which is also the
leftward displacement of ¢, the interpolation function, k; = 48°. The leftward
displacement of the first equation, k, = 60°, so that the condition k, =k, +Fk,
is indeed satisfied. This is the case also for the tables for other planets examined
by us, although, of course, different k’s are used for different planets.

In zijes in which this type of equation tables appears it is necessary that
the mean motion tables be modified accordingly. The independent variables
to be fed into (1) to obtain A are « and vy tabulated among the mean motions.
If (2) is used, the entries in the corresponding tables must be decreased by k,
and increased by k, respectively.

4. Purpose and History of the “Displaced” Tables

In the medieval literature, tables of the type used in (1) are said to be
asl (original), whereas the transformed variety appearing in (2) (which we desig-
nate with capital letters) are called wadi (relating to position, positivistic,
etc.) which we call “displaced.” Evidently the reason for working them out
was to ease the task of the astronomer or astrologer who calculates planetary
positions for almanacs or horoscopes. In (1) the first and second equations,
¢’y and ¢, take on (as we would put it) both negative and positive values. The
medieval user of (1), not having the concept of negative numbers at his dis-
posal, must continually bear in mind a complicated set of rules as to when a
particular term is to be added and when subtracted. Expression (2) is easier
to use because in it C’, and C; are always positive. By no means does the use
of (2) eliminate all subtractions, since c;, ¢,, and C; still take on negative values,
but there are fewer than with (1). The displaced tables are typical of a perva-
sive tendency in Islamic science to provide extensive and elegant numerical
tables for the convenience of practitioners. The underlying astronomical theory
is neither questioned nor affected.

The techniques sketched here were already being used in ©Abbasid
times. The lunar equation tables in the zijes of Habash al-Hasib (fl. 850, see
[4], p. 126), are of the displaced type. They are described in [7]. The author
of the Ashrafi Zij ([H], f. 48) has a long discussion of variant approaches in
the manipulation of planetary equations. With each technique he associates
an originator, naming, e.g. the well-known Abi al-Wafa® al-Buzjani (a. 970,
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Figure 1. — Original and displaced equations of Mars.

Finally, a horizontal translation of the interpolation function ¢; by
the distance k, to the left carries it into Cy. Le., Cy(x) = c5(x +k,).
To calculate a true longitude by using tables of this sort, form
(T), GC3<0,
@ A =gt A+ CI) + GA) -
(I, G =0,

where A=oa—k , T=y+k,, A =44 C4,4A), " =T — C44A).
We proceed to express (2) in terms of the lower case symbols rather

than the capitals which appear, making use of the transformations already
given and imposing additionally the condition that k,=k, +k, .

A'=A+Cy(A)y=A—c'y(A+k)+Eky=0—k — ¢ y(a—k, + k) +k,
= a—cy(a) +hy—ky=0a' —Fk, .

I'=T—C'y(4)=T—(~cy(Ad+k)+ky=v +ky+es(a—k;+k,) —k,
= ytey(a)=y".
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When numbers are represented in sexagesimals in the sequel the now
standard convention is applied whereby digits are separated by commas, and
the “sexagesimal point” is represented by a semicolon.

2. Ptolemaic Planetary Equation . Tables

In the Almagest, and in the large number of astronomical tables mod-
eled directly upon it, planetary true longitudes are calculated by applying
the expression

‘ e (Y) ¢ <0,
1) A= + & F c(y') + ca)

lety)s =0
where Y =71+ ¢5(a), and o' = x—c'y(a).

), is the longitude of the planet’s apogee; « is the “center” (Arabic markaz),
the planet’s mean longitude measured from the apogee; and y is the argument
of the epicyclic anomaly. All three of these variables are linear functions of
time, and can be obtained from the mean motion tables of the zij being used.
The function ¢’; is the equation of the center, the “first equation” of the
Islamic literature; ¢, is the epicyclic equation, the “second equation,” calcu-
lated for the epicycle at mean distance. The last term of (1) is a modification
introduced to take account of the fact that in general the epicycle is not at
mean distance. ¢; is an interpolation function varying between +1 and —1.
¢; and ¢, are, for fixed values of y’, the decreases and increases in ¢, engendered
by shifting the epicycle from the mean to its greatest and least distances
respectively.
Graphs of these functions for the planet Mars are shown on Figure 1;
the configurations defining them are to be found in [6], pp. 198-202. There o'
is not defined, and the argument of c; and c, is the unmodified «. But in the
Ashrafi Zij [H] the use of «' is explicit.

3. “Displaced” Equation Tables

In many zijes some of the functions tabulated for the calculation of
planetary tables differ from those described above. As with the standard Ptole-
maic tables there are five functions for each planet, and of these ¢, and ¢,
reappear. The function analogous to ¢ the epicyclic equation, we call C,
For the planet Mars it also has been plotted on Figure 1. It has the same shape
as ¢, but has been displaced upwards a distance k; which has a different value
for each planet. That is, for any x, Cy(x) = c;(x) + k,.

The function corresponding to ¢’, appears in the figure with the label C';,
The elements of this pair of curves are also related, but in a more complicated
fashion than ¢; and C,. To transform c¢’; into C'y, invert the former, then
translate it upward a distance k, and to the left a distance k,. In symbols,
Cy(x) = —c5(x +Fk) + ko



The Astronomical Tables of Ibn al-A‘lam

E. S. KENNEDY*

1. Introduction

In studying the history of medieval astronomy, some significance at-
taches to a category of documents called zijes. These are collections of numerical
tables which made it possible for the possessor of one to solve the standard
astronomical-astrological problems of his time. The total number of such hand-
books produced from the eighth through the fifteenth centuries amounted to
something over a hundred and fifty, of which perhaps half are extant. Among
the zijes which seem to have disappeared is the one known variously as the
Zij al-Sharif, al-Zij al-°Adudi, and ambiguously, as al-Zij al-Baghdadi. It has
been given the number 70 in the list in [4], now badly out of date. (References
in square brackets are to the bibliography at the end of the paper).

Its author was one “Ali b. al-Husayn abi al-Qasim al-°Alawi, Ibn al-A¢lam,
al-Sharif al-Husayni, d. 985. From the title last named came one of the apella-
tions of his zIj. From “Adud al-Dawla, Buwayhid dynast and the author’s patron
is the second, and from his place of residence the third. (See [9], p. 62; [8],
pp. 106-8.)

Ibn al-Alam’s work commanded great respect, particularly because
of his observations. The literature of his time and later contains numerous
references to him. The object of this paper is, by studying these references,
to form as complete a notion as possible of the contents of his lost zij. In order
to do this it has been necessary first to explain certain variant forms of plane-
tary tables widely used in the Middle Ages. Worked out by several Muslim
astronomers, they were based on Ptolemaic theory, but better adapted to
quick computation than those in the direct Almagest tradition. The explana-
tion takes up Sections 2, 3, and 4 below. It is assumed that the reader is con-
versant with the Ptolemaic planetary models as described in, say, the first
appendix of [6].In particular we have taken over the notation there used by
Neugebauer.

The concluding three sections present Ibn al-A°lam’s planetary para-
meters: epoch positions, mean motions, and equations respectively. A corollary
of the investigation is the validity of Wabkanwi’s allegation (in [A], f. 3r) that
the famous Nasir al-Din al-Tisi did not apply his own observations in the
Ilkhani Zij, but took over and used mean motions of Ibn al-Aclam.

Most zijes contain material on calendars, tables of trigonometric and
spherical astronomical functions, geographical tables, and tables of fixed stars.
No information is available on such things in Ibn al-Alam’s zij.

* The American University of Beirut, and the Smithsonian Institution Project in Medieval Islamic
Astronomy, American Research Center in Egypt, 2 Midan Kasr al-Dubara, Garden City, Cairo, A.R.
Egypt.
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the Persians; the direction and division came in that year to the twentieth
degree of Pisces’. And 10 years after this shift, that is, in the year 3681 of
the Flood, there had elapsed 11 periods from the period which began 279 years
before the Flood. This is the revolution of the year of the Blessed One!,
namely of the period in which we are.

And there was the completion of 12!* periods from the period which began
279 years before the Flood — at the completion, namely, of the solar year
4041 of the Flood — at 2 and 5/6 hours and a fifth of 1/6 of an hour at the
city Arin'* on the Saturday which was 9 Jumiada II (namely the sixth lunar
month) in the year 328 of the Arabs, which was 21 March® in the year 1251 of
Alexander; and it was <27> Isfandarmudh (which is the twelfth' month of the
Persians) in the year 308! of king Yazdijird'®. The ascendent and the planets
were equated by means of the Zij, that is, the Book of motions, of al-Khwarizmi
according to the master of the Indians at the center of the world?; at the city
Corduba they are 10 and 213 hours of the night®' of the afore-mentioned
Saturday®®. The lord of the period from among the signs was Cancer, the
lord from among the planets Mercury; the degree to which the direction had
come was the first degree of Aries, and the divisor was Jupiter®.

The* Liber universus of “Umar ibn al-Farrukhian al-Tabari®® is completed,
with the praise of God and His aid, which master John of Seville and Luna trans-
lated from Arabic into Latin.”

9. This agrees with Masha’allah’s statement (The Astrological History, p. 48).

10. 3682 D.

11. Benedicti f, habenda D. The Blessed One is, of course, Muhammad, who was born, according
to Mashaallah (The Astrological History, p. 127), on 7 February 572; but the astrological history in
Berlin Arab 5900 | The Thousands, p. 69) also connects the birth of the Chosen One (Muhammad) with
the Fardar of Venus and Gemini.

12. 11 D.

13. 4021 D, 4091 H.

14. Arim H. “)_)| is a simple corruption of &_j;‘ or Uzayn = Ujjayini.

15. Maii H.

16. 11 D.

17. 369 D.

18. lazdagird H, ierdagird D.

19. Alchoarizam H, algehar D.

20. For medius mundus see The Thousands, p. 45.

21. noctis om. D.

22. The time-difference of 2:52 A.M. minus 10:40 P.M. or 4:12 hours between Baghdad and Corduba
is that used by al-Majriti (see O. Neugebauer, The Astronomical Tables of al-Khwdrizmni, K obenhavn
1962, pp. 110-111).

23. The divisor (f.,li) is the lord of the term in which the division falls { The Theusands, p. 63); the
first term of Aries is ruled by Jupiter.

24. The colophon is omitted by H.

25. Aomar Benigaii Tyberiadis D.



THE “LIBER UNIVERSUS’ 11

APPENDIX

This translation of the Liber universus is based on the printed edition (H)
and the Digby manuscript (D). Only the more significant variants are noted.

“Kanaka' the Indian said that the beginning of the period (orbis?) was 279
years before the Thursday which was the beginning of the years of the Flood;
and that Saturn and Cancer ruled that period; and that at the beginning of
that period the division® and the direction® had come to the first degree of
Aries.

Therefore, if you wish to know when this period is completed, take the
years of the Flood and add 279 to them. Whatever should be the sum, cast
out by 360, that is, divide by 360. If the number should be used up, the period
is already completed; and if something should remain, they will be the years
to come of the period which is not yet finished. While you cast out by 360,
know how many times you have cast out this number. Cast out one zodiacal
sign for each time, and begin from Cancer; in whichever sign the number
should be used up, that sign will be the lord of the period. If you should cast
out a planet for each time and begin from Saturn, that planet to which the
casting out should come will be the lord of the period. If you should take the
years of the Flood, add to them 279, cast out the periods (that is, divide them
by 360), and a number should remain for you, cast that number out from the
beginning of Aries at the rate of one degree per year. The degree to which the
number should come out of (all) the degrees is the very degree to which the
direction and division shall have come.

Know that 3671° solar years elapsed from the Flood until the conjunction
shifted from the airy signs to the watery signs, that is, in Scorpio, and this was
61° years 3 months 15 days and 12 and 1/3 hours’ before Yazdijird®, the king of

1. Kankaraf NN, Vakal D.

2. Orbis = L5 3

3. Divisio = deud

4. Directio = sL 5!

5. 3682 D. The date of the mean conjunction of Jupiter and Saturn in Scorpio at the required shift
was 12 December 570; see The Astrological History, p. 98. But the significant vernal equinox was taken
to be that of 19 March 571.

6. 60 H.

7. Masha’allzh gives the interval as 61 years 2 months 17 days and 16 hours (The Astrological His-
tory, p. 48), to which must be added 5 epagomenal days (ibid., p. 100); but his computation is wrong.
The interval from 19 March 571 till 16 June 632 includes 61 Julian years and 90 days or 61 Persian
years and 105 days; and 105 days equal 3 Persian months and 15 days. The remaining 12:20 hours
represent the time-difference between the computed hour of the vernal equinox on 19 March 571 and
the hour at which the era of Yazdijird 111 began.

8. lazdagird H, redargui D.
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For Heller’s edition of al-Jahini begins the addition (the Liber uni-
versus) with the words: Dixit Kankaraf Indus, which imply the Arabic :
bl oy 6 J6 . But the Digby manuseript begins: Dixit Vakal Indus, which
suggests : x4l Ji : J& . Since Kanaka the Indian was apparently in
Baghdad contemporaneously with “Umar and Masha®allah, and was interested
in astrological history, I am inclined to accept the reconstruction of the
Arabic original supported by Heller’s text. Then “Umar’s little treatise (as-
suming that it really is his) began with a paragraph citing Kanaka’s
opinion; this was followed by a second paragraph spelling out the practical
computations that result. The third paragraph gives chronological data
relevant to the birth of Muhammad and to the commencement, in 580
A.D., of the Mighty Fardiar current during “Umar’s lifetime; most of the
material in this third paragraph is found also in Masha®allah’s oUlal § ol
written in about 810 A.D.'®

But the last paragraph gives as the date of the commencement of the
current Mighty Fardar Saturday 9 Jumada II, 328 A.H. = 21 March 1251 A. A.
(Seleucid Era) = <27> Isfandarmudh 308 A.Y. at 2:52 A.M. at Ujjayini (really
Baghdad), which was 10:40 P.M. (Friday evening) at Corduba; this date cor-
responds to Friday/Saturday 20/21 March 940 A. D., which does indeed mark
the commencement of a new Mighty Fardar. The text also refers to a horoscope
for that time (not given in John’s translation) cast by means of the Zij of
al-Khwarizmi according to the master of the Indians'®, and it has utilized the
time-difference between Baghdad and Corduba that appears in al-Majriti’s re-
vision of that Zij. The text of “Umar’s Liber universus that John of Seville
translated in ca. 1125-1140 A.D., therefore, had been revised by someone able
to use the version of al-Khwarizmi’s Zij made by al-Majriti towards the end of
the tenth century.

Thus an examination of the history of the Liber universus has allowed us
to establish the true extent of “Umar’s De nativitatibus while casting into
doubt the identity of its Latin translator; to suggest that Kanaka the Indian
described the Mighty Fardars and their relation to the epoch of the Flood/
Kaliyuga before either “Umar or Masha’allah — that is, probably in the 790%;
and to remove al-Jahani from any further implication in this particular astro-
logical doctrine.

18. The Astrological History, p. 113. On Masha’allah see further D. Pingree, DSB 9, New York 1974,
pp. 159-162.

19. For the Indian origin of al-Khwarizmi’s Z7j see now D. Pingree, “The Indian and Pseodo-Indian
Passages in Greek and Latin Astronomical and Astrological Texts,” Viator 7 (1976), 141-195, esp.
151-169.
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based as they are on Ptolemy, Dorotheus, and Mashi’allah, fits in admira-
bly with what one expects from the pen of ‘Umar al-Tabari.

There are also at least 16 manuscripts of the De nativitatibus8, of
which the earliest are of the thirteenth century. In some of these manu-
scripts? it is followed by a Liber universus also ascribed to “Umar and defi-
nitely translated by John of Seville; it is the colophon to this work that
has led scholars beginning with the author of the cataloguec cited in foot-
note 3 to attribute the translation of the De nativitatibus also to John. In
fact, the Liber universus is quoted as a part of the De nativitatibus by the
author of a text written in about 1351 and preserved in an Erfurt manu-
script10 and by the author of another text written at Newminster in 1428.11

The Liber universus contains a discussion of the Mighty Fardars
or periods of 360 years, whose epoch was 11 February - 3380 or 279 years
before the Flood — that is, before the Indian Kaliyuga which began at
midnight of 17/18 February -3101'2. The Mighty Fardars are ruled by suc-
cessive signs (beginning with Cancer) and planets (beginning with Saturn).
Concurrently a Qisma and Intiha® rotate at the rate of 1° per year; they
start at Aries 0° in -3380'%.

The Liber universusin John’s translation was also appended, without
the colophon, to the translation by Gerard of Cremona of the De diversarum
gentium eris, annis ac mensitbus, et de reliquis astronomiae principiis of al-
Jahani (al-Jayyani)'* which was published by Joachim Heller'®. Since al-
Jahani wrote in Arabic in the second half of the eleventh century, he
could not have included the Latin version of “Umar’s work in his book;
and I'* and others!’ have been wrong in assigning to him the reference
therein to Kanaka (Kanka) the Indian.

8. Carmody lists 17 manuscripts, of which two (Vat. Pal. 1363 and Vienna 10745) seem to be of
other works, while he has missed Venice Marciana 343 ff. 131-134 (Thorndike, 33).

9. Thus Madrid BN 10053 of the thirteenth century on f. 141v (the explicit of the De nativitatibus
is on f.141) (see J. M. Millds Vallicrosa, Las traducciones orientales en los manuscritos de la Biblioteca Cate-
dral de Toledo, Madrid 1942, pp. 200-201); Dijon 1045 of the fifteenth century on f. 71v (see Catalogue
général des manuscrits, Départements, vol. 5, Paris 1889, p. 270); and Oxford Digby 194 (ff. 96v-98 were
copied by T. Brown at Bruges on 31 August 1425) on f. 127v (formerly f. 147v).

10. Edited in E. S. Kennedy and D. Pingree, The Astrological History of Masha’alldh, Cambridge,
Mass. 1971, p. 188.

11. Ibid., p. 191. The conjunction that the author there claims to have been mentioned by “Ovidius
tertio de Vetula” is that described in pseudo-Ovid,De vetula III 611 sqq. (ed. D.M. Robathan, Amsterdam
1968).

12. For Masha’allah’s doctrine see The Astrological History, pp. 48 and 99-100, and D. Pingree.
The Thousands of Abii Mashar, London 1968, pp. 41-42 and 68-70. For AbGi Ma“®shar’s adaptation of
the Mighty Fardar to his own chronology see ibid., pp. 60 and 66.

13. For Masha’allah see The Astrological History, pp. 48, 54, 56, and 99-100; for Abi Ma®shar’s
adaptation, see The Thousands, pp. 59 and 65.

14. See Y. Dold-Samplonius and H. Hermelink in DS B, vol. 7, New York 1973, pp. 82-83.

15. Niirnberg 1549.

16. The Thousands, p. 41 fn. 3; DSB, vol. 7, New York 1973, pp. 222-224.

17. E. g., H. Hermelink, “Tabulae Jahen”, AHES 2 (1964), 108-112, esp. 110.
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“Umar Ibn al-Farrukhan al—'I_'abar;”

Davip PINGREE*

Though “Umar was one of the leading astrologers of the early “Ab-
basid periodl, several of his most important works no longer survive in
Arabic. One of these seems to be the Kitab fi al-mawadlid in three books?,
of which a Latin translation is commonly ascribed to John of Seville3.

This Latin translation was published five times in the sixteenth
century4. It was first edited by Luca Gaurico, who added a separate
treatise, the De interrogationibus, also attributed to “Umar in the Latin,
as a fourth book. The translation of the De interrogationibus by Salomon
with the help of the Jew, the son of Abaumet (?), was completed, accord-
ing to Gaurico’s text : currente anno ab incarnatione Christi 1217, Indic-
tione 5, tertio die intrante Augusto, annis Arabum 613 et menses 4 annis
14, ultimo die mensis qui est Rabe secundus. This text is obviously cor-
rupi, but an approximate dating is possible. In 1216 (= 1217 current) A.D.
1 August fell on a Monday, not a Tuesday; and 14 Rabi® II, 613 A. H.
corresponds to 31 July 1216. The translation, therefore, must have been
completed on 1 or 2 August 1216. But Salomon’s translation of the De
interrogationibus is not a part of the De nativitatibus. The latter work, by
itself, was edited by Nicholas Pruckner?. His edition of the three books,

*Brown University, Providence, R.I., 02912, U.S.A.

1. M. Ullmann, Die Natur-und Geheimwissenschaften im Islam, Leiden 1972, pp. 306-307, and D.
Pingree in Dictionary of Scientific Biography (henceforth DSB), vol. 13, New York 1976, pp. 538-539.

2. Its relation, if any, to the work on ff. 162v-172v of Nuruosmaniye 2951 (M. Krause, “Stambuler
Handschriften islamischer Mathematiker,” @S B 3 (1936), 437-532, esp. 445) remains to be investigated.

3. The earliest attribution is in a “catalogus librorum ab Arabis scriptorum quos forsan transtulerat
Iohannes Hispalensis in Latinum” preserved in a thirteenth century manuscript and published by L.
Thorndike, “John of Seville,” Speculum 34(1959), 20-38, esp. 37-38. The forsan in the title of this cata-
logue emphasizes its lack of authority. Yet F.J. Carmody, Arabic Astronomical and Astrological Sciences
in Latin Translation, Berkeley-Los Angeles 1956, pp. 38-39, even claims that the translation was made
by John in 1127. The colophons in the manuscripts and printed editions that I have been able to check
do not ascribe the translation of the De nativitatibus to John, but only that of the Liber universus.

4. The second edition listed by Carmody (Venice 1509) is not of the De nativitatibus, but of the Liber
novem iudicum which contains many chapters on interrogations ascribed to “Umar.

5. Venice 1503, 1515, and 1525.

6. But it includes a reference to AbG MaCshar, and therefore is at best an expanded version of a
work of “Umar.

7. Basel 1533 and 1551.
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For the last two decades, my attention and intellectual inquisitiveness

bave been directed towards the bountiful history and philosophy of the Arabic-
Islamic civilization. Precious treasures within this great heritage (turathi)
began te unfold upon studying the original manuscripts that survived and
which constitute only a small fraction of the contributions of those bygone
centuries. My research on the history of Arabic pharmacy and medicine has
proved most worthwhile with still ample opportunities for many. The other
fields of science and technology are most rewarding and inviting as well.

It is a surprising fact that numerous historians and scholars in the past
and present have seen nothing that is worth their while in this civilization.
And in their study of or writing on human cultures they pass directly from the
Greco-Roman period to the European Renaissance as if nothing took place
in the history of science and technology from the fall of Rome in the late fifth
century to the fall of Constantinople in the fifteenth. They openly criticize the
entire Arabic-Islamic period, avoiding facts and figures. Not knowing the
language and its ramifications, this culture remains a closed chapter to them,
a fact that in itself constitutes a barrier and a stumbling block. Many others,
despite the evidence of new findings, prefer to stay in the dark as regards the
true nature and extent of this civilization. They have no taste for “this foreign
culture” and lack the desire or the initiative to investigate and. discover it.?

This Journal:

For our part, in this journal, we shall endeavor to be fair and accommodating
to all, to our supporters, but also to any who may who may lack enthusiasm
for Arabic-Islamic accomplishments. We shall strive for the highest ‘level of
scholarship and accuracy.

Articles are welcome in English and French with Arabic summaries, and
in Arabic with English summaries. Each essay or query will be reviewed by at
least two editors or referees invited by the editors so as to secure first-class
contributions. In addition to its appeal and high quality, we aim to make this
Journal a ready and reliable reference to historians and scholars interested in
Arabian and Islamic culture the world over.

As this new enterprise gets underway, new difficulties crop up daily.
These we strive to surmount. Meanwhile we bespeak indulgence combined
with constructive criticism from all. We anticipate, as time passes, a rapid
and substantial increase in the number of subscribers and contributors.

We close this inaugural editorial with an expression of gratitude to
the Board of Editors and to the Advisory Editors. Even more of their time
will be called upon in the future if our journal is to grow and to prosper.

Washington, D.C. January, 1977 Sami K. Hamarneh

8. Claudius F. Mayer, “The Collection of Arabic Medical Literature in the Army Medical
Library”, Bulletin of the Medical Library Association, 30 (1942), pp. 96-99; Aldo Miolo et al.,
La Science arabe et son réle dans P'évolution scientifigue mondiale, Leiden, Brill, 1938, pp. 228-
256; and Lynn Thorndike, “Latin Manuscripts of works by Rasis at the Biblioth¢que Natio-
nale, Paris”, Bulletin of the History of Medicine, 32 (1958), 54-67, confirming the Arabic influence
on educational institutions and circles in the Latin West.
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inclusion of many nations with provincial tongues and dialects.® Hence let none
be disturbed when we refer to Arabic. This was the lingua franca of science and
technology, not to mention the other fields of learning, throughout the Islamic
domain for several centuries. Add to this the fact that Arabic has a remarkable
proficiency, clarity, elegance and facility to embrace and articulate all the devel-
oping scientific and technical knowledge, with a great potential for expansion.
This language inevitably became a convenient medium, not only for the religious
forms and ordinances of Islam, but for the needed unity, uniformity and direction
of all aspects and expressions of intellectual and social life. As a result, most
readers think of Muslims when Arabic is mentioned, and they associate the
Islamic faith with the Arabian people. One can only conclude that those who
argue this matter and make an issue of it are motivated by prejudice.

The following point, in this connection, also deserves mention. For the
most part, the scientific and technical know-how that developed in medie-
val Islam was based on earlier cultures, significantly Indian, Persian and
Greek.

All men of learning then held great respect and admiration for this
heritage, realizing how their roots were nourished in Greek cultural soil. In
their writings and utterances, they took every opportunity to acknowledge
indebtedness, genuine appreciation and enthusiastic reverence. Arabian schol-
ars and translators, such as Abfi Zayd Hunayn b. Ishaq al-°Ibadi (809-873) and
his associates were careful to render their translation of the Greek writings as
accurate as possible. But in the West the situation was not as commendable
regarding the transmission of Arabic learning into Latin and the vernacular
tongues. The translations were often inferior and defective. Furthermore, there
was a lack of gratitude among the majority of the populace and within learned
circles in the West. Many were even hostile and resentful of everything related
to the Islamic civilization when they should have been grateful.”

Science Has No Boundaries:

Let us remember, what many Muslim scholars have already declared,
that science and innovation know no national or religious boundaries. Knowledge
is available to all who allow its bright awakening rays to touch their lives.
Throughout the Islamic domain, however, it was the Arabic language that pre-
served the coherence, personality and originality of the nature and identity of
this culture.

6. Donald Campbell, Arabian Medicine, Vol. 1, London; Paul, Trench, Triibner, 1926, pp. 118-
162; and A. A. Khairallah, Outline of Arabic Contributions to Medicine and the Allied Sciences,
Beirut, American Press, 1946, pp. 161-166.

7. Heinrich Schipperges, “Assimilationszentren arabischer Wissenschaft im 12. Jahrhundert”,
Centaurus, 4 (1956), 325-350; and Die Assimilation der arabischen Medizin durch das lateinische
Mittelatter, Wiesbaden, Steiner, 1964.
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In November of 1976, the new Institute was officially approved through
a special decree by the President of the Syrian Arab Republic, Hafez al-Assad.
Thereupon public and private financial contributions were collected to foster
the activities and objectives of the Institute.’

Since its founding in April 1976, a resolution was enthusiastically adopted
to undertake the publication of a periodical as an organ for the Institute and its
cultural and educational mission. It was overwhelmingly endorsed by the par-
ticipants of the Symposium, and by the University President, teaching staff, and
friends. Its international board of editors will review and supervise its policy and
objectives, and provide with other colleagues and arabists accepted critical and
unbiased studies, bibliographical notes, and queries for publication in the journal.
They will also encourage cooperative endeavors and investigations to utilize all
available resources so as to increase and diffuse the knowledge of this culture
among our readers around the world.

Why Called Arabic-Islamic?

Our efforts are focused on studies and investigations to rediscover and
evaluate scientific and technical activities, most of which were carried out and
recorded under Islamic patronage and aspiration. By and large, it was the
Muslim rulers who sought scholars of various backgrounds and religious con-
victions, and encouraged and sponsored their intellectual pursuits and proeduc-
tivities. More than any other rulers of medieval times, they generously supported
education and created interest and incentives in support of scientific activities
and technical skills among all their subjects regardless of ethnic origins or reli-
gious affiliations. The vehicle of communication in learning, trade, politics and
religion, however, was Arabic, the language of the Qur®an, the holy book of Islam,
revered and upheld as God’s revelation and His word by all Muslims.

In this journal, it should be stated, there will be a conscientious attempt
to avoid religious and political involvements, deliberations, debates or quibbles.
This is an organ for researchers in scientific and technical matters and will treat
the same objectives, rationally and with an open mind and heart. But we shall
insist that our aim is strictly to appraise literary, archeological, scientific and
technical contributions that were originally written mainly in Arabic, but also
in Persian, Turkish or Urdu. Thus for a more flexible attitude and to respect both
the language media as well as the civilization, it seems appropriate to use such
terms as Arabic (Persian, Turkish or Urdu) — Islamic legacy for a more general
application. Those who are invited to participate and contribute should neces-
sarily and justly be qualified and knowledgeable in these languages and the cul-
ture that revolved around them. They should be able to examine and consult
original sources for the purpose of evaluating their contents and contributions.

Arabic And Latin Compared:
For analogy we can look at the use of the Latin language in Europe from
the Middle Ages up to the close of the Renaissance period. It was the langnage

of teaching and of the learned throughout Western Europe. No one then or now,
would ever have objected to naming it a Latin western culture, despite the

5. Ibid., No. 3, November, 1976.



4 SAMI HAMARNEH

shadows of prejudice and misunderstanding for a long time.?

In the late eighteenth and nineteenth centuries several scholars, especially
in Europe, became interested in the Arabic-Islamic culture. They began to
uncover some of the Arabic writings hidden away in libraries, mosques and pri-
vate depositories. In the present century, furthermore, the circles of researchers
and investigators of this past have widened to include many more nations in
the East and West, among whom are historians of science and technology of
the Arab and Muslim world.

Stimulated by these new discoveries at about the middle of the nineteenth
century, several periodicals and series of publications devoted to oriental studies
began to appear. They carried important articles, and annotated first editions,
thereby bringing to light these newly found treasures.®> Soon other printing
houses, as well, made it a point to publish these studies, and new oriental societies
adopted and propagated such endeavors.To all of them, past and present, we
acknowledge due recognition and gratitude.

Until now, however, there has never been a periodical solely devoted to
the history of Arabic-Islamic science and technology. These fields, we believe,
are of utmost significance for an understanding of the place of Arabic civilization
in history, and for an appreciation of its contributions to the culture of mankind.

Founding of the Institute for the History of Arabic Science:

On the first day of the assembly of the “International Symposium for
the History of Arabic Science’ held at the University of Aleppo, April 5-12,1976,
the newly established Institute, (abbreviated IHAS) was inaugurated. The open-
ing ceremonies at its headquarters in the University were attended by delegates
from 20 countries together with Syrian officials and colleagues. One of the basic
goals of the Symposium was to make known the Arabic scientific and technical
heritage. This should be carried out through intensive, cooperative research and
investigations of the original, primary sources by qualified scholars. Thereupon,
an honest and accurate evaluation of this culture will be possible and fruitful.

Once the creative efforts of the medieval Arabic-Islamic civilization are
understood clearly and objectively, they will serve as a challenging incentive
both to succeeding generations of young Arabs, and to those interested in Islamic
studies everywhere. It is hoped that they will continue this pioneering work with
optimism and ingenuity. Their resourcefulness will help develop a progressive
Arab society aided by strong scientific and technological incentives. This
concept has been eloquently and precisely expressed by Dr. Ahmad Y. al-Hassan,
President of the University and Director of the Institute.*

C 8 e S o ] anl) U e eSS

2. See George Sarton, Ancient Science and Modern Civilization, New York, Harper Torch
Books, 1959, pp. 51-83; also his Introduction to the History of Science, Baltimore, Carnegie
Institute of Washington, 1927, pp. 543, 583-88, 619-24, 647-54, 693-99, and 738-47; and Max
Meyerhof, “The Sources of the History of Arabian Medicine”, Ciba Symposium, Vol. 6 (1944),
pp. 1874-57; and “Equisse d’histoire de la pharmacologie et botanique chez les Musulman.
d’Espagne”, Al-Andalus, 3, 1953, pp. 1-2.

3. For an annotated list of periodicals with a mention of major societies sece S. Hamarneh,
Bibliography on Medicine and Pharmacy in Medieval Islam, Stuttgart, 1964, pp. 179-189.

4. I.LH.A.S. Newsletter, first year, No. 1, June 1976, University of Aleppo (Arabic), p- 3.



An Editorial

Arabic-Islamic Science and Technology

Sami HAMARNEH

With this issue, an international periodical for the history and philosophy
of Arabic-Islamic science and technology is launched. It is the first of its kind
devoted entirely to these fields of knowledge.

The question may, however, be asked, why a new journal on the history
of science when so many periodicals have ample space for the entire medieval
period? What are its aims and objectives? And what are the resources that are
available for such an undertaking?

To begin with, to most members of the editorial board as well as to our
friends and supporters, this journal is a symbol and a fulfillment of a dream and
an embodiment of a culture that is now undergoing a renaissance.

The Arabic-Islamiec civilization rose and flourished in a time when classi-
cal civilizations had crumbled under the onset of barbarism, and when the
shadows of ignorance had narrowed and darkened the hopes for enlightenment
and prosperity during the early period of the Middle Ages. After the fall of the
two great empires of Rome and Persia, the Arabic-Islamic domain spread
eastward to the borders of India and westward throughout North Africa and the
Iberian Peninsula.

The hospitable Arabian spirit, and the tolerant Islamic faith soothed the
wounds of nations and produced order out of chaos, and injected new life into
dying old systems. The Arab-Muslim conquerors, fortunately, made good use
of the cultures of the nations they subdued, a fact that awakened their creative
talents. The end result was a revival of past learning, and continued, substantial
improvements in cultural activities leading to remarkable levels of achievement.
The light of learning, scholarship, innovation and industry burned brightly for
centuries. Unfortunately, this was followed by decline and stagnation. The
invaluable intellectual treasures of this important legacy, in the language of
the Qur‘an, were buried under the dust of ignorance and neglect and in the

1. Volumes have been written on the political and social history of the Arab civilizatinn and
the Caliphates. There are for example, a series of books on al-Futih and al-Maghdzi; chronicles
such as Tartkh al-Ya°qibi and modern histories of the period by Jirjl Zaydan, Ahmad Amin,
M. Enan and H. I. Hasan. See also Carl Brockelmann, History of the Islamic Peoples, tr. by
M. Perlmann, New York, Putman, 1960, pp. 45-98; David M. Dunlop, Arab Civilization, London,
Longman, 1971, pp. 17-25; John B. Glubb, The Great Arab Conguests, London, Prentice-Hall,
1964, pp. 139-255, 349-365; Anthony Nutting, The Arabs, New York, Potter, 1964, pp. 33-81:
Philip K. Hitti, History of the Arabs, London, Maemillan, 1963 printing, pp. 139-168; William
Muir, The Caliphate, Its Rise, Decline and Fall, Beirut, Khayats, 1963; pp. 60-185; and Ency-
clopedia of Islam, New edition, 1960 to present, see individual entries.
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