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“It is He who hath ordained the stars for you, that ye may

be directed thereby in the darkness of the land and of the sea.”

Kuran, Surat vi. v. 97.

[One hundred copies printed.

PREFATORY NOTE.

waen I first saw the beautiful Astrolabe hereinafter described, it struck me that, as its engraved
surfaces were all plane, its several parts might be readily and exactly reproduced by the
Anastatic method of printing: I therefore made an application to the Trustees of the British
Museum, and obtained their permission to have a set of impressions taken from the original
instrument.  After this, I consulted with Mr. Rudolph Appel, of No. 43, Gerrard Street, Soho,
the ingenious Inventor and Patentee of the Anastatic process. The experiment was made, and
the Plates at the end of this volume are the result. Those who may have the opportunity of
comparing these Plates with the original will find that they exhibit an exact reproduction of each
individual line and mark, even to the accidental scratches that have been caused by use; and every
admirer of Oriental Caligraphy and Ornament will at once admit that the characteristic elegance of
the inscriptions and embellishments could not have been so accurately rendered by the burin of the
most skilful engraver. There is a certain indescribable something that enables a, connoisseur in these
matters to detect at a glance an European copy of the work of an Eastern artist: actual tracing
cannot conceal the Western element, and the utmost dexterity of handling is insufficient to give the
true Oriental stamp. The great obstacle to publications of a similar nature to the present has been,
hitherto, the enormous outlay inseparable from the tedious processes of engraving or lithography,'
which, after all, as I have just remarked, give but an unsatisfactory result. Under the circumstances,
I have therefore thought that it might be neither uninteresting nor useless to describe the modus
operandi adopted in this instance, since it is rapid, easy, and comparatively inexpensive. It is as
follows : —The engraved surfaces having been first charged with a peculiar kind of transfer ink,
prepared by Mr. Appel, impressions were pulled on thin hard paper by means of an ordinary copper-
plate press. From these impressions, whilst fresh, counterproofs or sets-off were taken on India
paper by passing them through a similar press with a tight pinch. These sets-off were then trans-
ferred to zinc plates, prepared anastatically, and from the latter the final impressions were printed.
The double transfer was necessary because of the right reading of the written characters: had the
engravings been merely ornamental, and their reversal unimportant, the first impressions might have
been immediately transferred to the zinc. I can confidently assert, from some considerable experience
in such matters, that by no other means could so perfect a representation of the original have been
produced. The final impressions offer something more than what is usually called a fac-simile;
indeed, by the help: of a lathe, a piece of wood, and a few sheets of pasteboard, a possessor of this
volume may manufacture for himself an exact double of the original instrument.

The vignette on the title-page affords a specimen of a different but not less interesting method
of applying the Anastatic process. The silver medal, of which the reverse is here accurately repre-

sented, is the most remarkable of the Oriental coins collected by Mr. Marsden, and now deposited in

1 2 .
That is, drawing on stone. The minuteness of the lines in the | tion by transfer to the stone. The greater limpidity of the ink used
engraved surfaces of the present instrument, coupled with the viscid | in the Anastatic process renders perfection in the transfer easily
nature of lithographic printing ink, would prevent their reproduc- | attainable.
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the British Museum. He thus describes it—* This splendid ornament of the collection must, from
its extraordinary weight and size, be considered rather as a medal than a coin, although the inscrip-
tions on both sides are the same as we find them on the ordinary currency. The object in striking
pieces of such a description, we can have no doubt, was that of presentation by the Monarch to distin-
guished personages (with as much propriety, at least, as our snuff-boxes); and this royal gift may
have been brought to Europe by some Ambassador from our Court to that of Persia in the begin-
ning of the last century. Of its actual history I am quite ignorant, further than my having pur-
chased it, with several other Oriental coins, of Mr. Trattle, in the year 1808. So far as I am aware
it is unique. The coin, or medal, described by Adler, (Mus. Cuf. Borg. p. 92. Tab. viii.), but of which
he has omitted to mention the weight, cannot be supposed to stand in any comparison with this,
being, as he says, one of those intended to be scattered amongst the people, and after wards worn in
the bosom, which is not at all applicable to a piece weighing between ten and eleven ounces. It
has, however, been much exceeded in India, where, during the magnificent reign of Aurungzéb,
gold medals of a still larger size were conferred in like manner, and some of them have found their
way into European cabinets.”' The obverse alone of this medal, containing the king’s title, has
been engraved in Mr. Marsden’s work. The reverse here represented bears the symbol adopted
by the Muhammadans of the Shi’ah sect, and which is found on the coins of all the Safawi kings
of Persia. It is as follows—ail b e A Jgusy 0s® AN Y VY, There is no God but God; Muhammad
is the Prophet of God; Ali is the friend of God. The manner in which this vignette has been
produced also deserves mention, as being a cheap and easy means of multiplying accurate represen-
tations of Eastern coins, not attainable with a like completeness by the more expensive process of
engraving. A cast, in gutta percha, was first taken from the medal itself,. To the surface of this
cast, Anastatic drawing-ink was carefully applied with a dabber, and an impression taken therefrom
by means of a small Stanhope press, on thin hard paper slightly damped. The impression thus
procured was sharpened in its edges with a fine steel pen dipped in the same ink, then transferred
to a zinc plate, and finally printed off.

I must add a few words as to what follows—The work has swollen by degrees until that which
1 had originally intended as a mere description of a single instrument may now perhaps have some
pretension to be considered as a monograph of the Planispheric Astrolabe. I can scarcely hope to
have attained so much, but I believe that I have resumed all that has appeared on the subject, and
have added something from original sources. Many, no doubt, will accuse me of having bestowed
too much labour on what they will deem to be almost if not wholly unworthy of notice, and at the
best will class my work amongst what are called “learned trifles.” If so, I shall not complain, for
learned trifles, however apparently trifling, are never devoid of utility ; and the importance of a
strict attention to particular details in the history, whether of nations or of sciences, is felt and
acknowledged by all who look deeper than the surface. Should I have afforded materials even for
a page in a future history of Astronomical Science, I shall not have wasted my time.

In conclusion of this note I offer my sincerest thanks to Mr. Augustus Franks, of the British

! Numismata Orientalia illustrata. The Oriental coins, ancient | casts of them are fo be found in the British Museum, in Mr. Bland’s
and modern, of his Collection, described and historically illustrated | collection, and, I believe, at Glasgow. The inscriptions upon them
by W. Marsden, 2 Vols. 4to. London, 1823—25. Part II. p. 466, | are very inferior, both in point of elegance and execution, to those
and Plate XXX, No. DLVI. Iam not aware that any of the gold | on the medal struck by Shah Husain,
medals of Aurangzib, mentioned by Marsden, are ¢éxtant, although

PREFATORY NOTE.

Museum, for his kind co-operation in the preparation and superintendence of the impression of the
Plates: to Mr. Charles Rieu, of the British Museum, who has given me the advantage of his advice
and assistance during the progress of my work, and who has obligingly revised the final proofs: and
last, but not least, to a gentleman whom I am not at liberty to name, but whose European reputation
as a Mathematician and for profound knowledge of the history of Astronomy, induced me, though
a stranger, to apply to him, and who, with the utmost kindness, at once acceded to my request that he
would read the sheets before they were sent to the press.

W. H. M.

15, SERLE SREET, LINCOLN'S INN,
Janvary, 1856.
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DESCRIPTION

OF

PERSTAN ASTROLABE

CONSTRUCTED FOR

SHAH HUSAIN SAFAWI.
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Tar Astrolabe which is the subject of the following remarks was constructed for Shah Husain, king of Persia, in A.H. 1124
(A.D. 1712), and although not remarkable for its antiquity, is for many reasons worthy of especial notice. Independently of the
interest which attaches to it as having belonged to the last actual monarch of a powerful line of kings who occupy an important
position in the history of Asia, it deserves the attention of the astronomer, as illustrating the state of science in Persia in comparatively
modern times; as shewing the degree of perfection attained by the Persians in the manufacture of astronomical instruments; and
as being perhaps the most beautiful specimen of the Astrolabe ever constructed, or at least now extant, either in Asia or Eurape.
The artist will admire it as a striking example of the beauty of eastern ornamentation, and of the peculiar felicity with which the
Arabic character adapts itself to the purposes of decorative art: an adaptation only partially known in the more angular, though
perhaps not less elegant forms of the inscriptions on the walls of the Alhambra.! To the Orientalist it requires no recommendation :
he will appreciate it as an historical relic, as a curiosity of science, as an example of skilful mechanism, and as a work of art.

e
succeeded his father, Shah Sulaimén, in A.H. 1106 (A.D. 1694), and, after an inglorious reign, resigned his crown in favour of
Mahmid, the Afghén usurper, in A.H. 1135 (A.D. 1722).

Persian nobility, to do public homage at Isfahén to the new sovereign, in the palace he had so lately called his own. ITe was

Shah Husain was the eleventh and last independent sovereign of the descendants of Shaikh Safi ad-Din of Ardabil.
On the day after his abdication he was compelled, together with all the
then consigned to what was virtually an imprisonment in a small palace, where he was confined for seven years; when, on the

occasion of some disturbances which threatened the security of the Afghan rule, he was put to death. Thus ended the power of

the Safawiyah kings, who had governed Persia for 231 lunar years.?

! The magnificent works of Murphy and Owen Jones on the antiquities of the Arabs
in Spain and the Alhambra are too costly to form part of many libraries. A beautiful
volume, exhibiting one of the numerous useful applications of photography, has, how-
ever, been recently published in Paris, at a price which will not interfere with its more
extensive circulation. It contains nineteen specimens of Moorish ornamental sculpture
from the Alhambra. The pictures are from the camera of the MM. Bisson: it is
needless to add a word as to the beauty of their execution. This volume is entitled,
“Choix d'ornements Arabes de I'Alhambra offrant dans leur ensemble une Synthése
de Pornementation Mauresque en Espagne au xrimme sitele.”  In folio, Paris, 1854.

* Tahmasp IL, son of Shah Husain, struck coin in his own name, and struggled
ineffectually for a fow years to re-establish the monarchy.

He was nominally restored
by Nidir Shah,

who deposed and imprisoned him in A.H. 1135 (A.D. 1722), and was
nominally succeeded by his infant son (l)\,,‘t.'; Jéb) "Abbés IIL, who died, or was
murdered, or imprisoned, in A.H. 1148 (A.D.1735), when Nadir Shih assumed the
sovereigmy of Persia,
months before the

but as ¢, whose par

Husain Mirzd, who is stated to have been born in prison six

assassination of his father Tahmasp IL, in A.H. 1151 (A.D. 1738),

entage there seems some doubt, was sct up as king of Persia, under

the name of Husain II., by *Ali Marddn Khan and some other nobles, about tlie” time
when Karim Khan Zand began the foundation of his power: he reigned nominally for
seven months, when he was deposed and blinded.
Mirzé, and Mul d Mirza. Tal
Muhammad Mirz4 was the last of the Safawiyah to whom the title of king was given.
In A.H. 1200 (A.D. 1785) Muhammad Khan, son of Muhammad Iusain Bég Astari-

badi, sent to him at Tabs, begging him to procced to Tihran and assert his authority.

Husain I1. had two sons, Tahmasp

dsp Mirzd died of small-pox in his childlood.

Some riipis were even struck in his name as king, bearing the following inscription:—
. N
the Panj Tan, i.e. Muhammad, Fatimah, *Ali, Hasan, and Husain; and on the reverse
vaQ}’ i.ihl.'l.‘\)\.) pé. Muhammad Mirzd, lowever, declined the invitation, be-

lieving it to be a snare, and stated that his desire was to remain in obscurity, and that

S Sege b5\];)\)'\ Fran &P in the margin, the names of

he had given up all pretensions to the sovereign power. It was in this very ycar.
A.H. 1200 (A.D. 1785), that Agha Muhammad Khdn made Tibrfin the seat of his
empire, and struck moncy with the legend 3 ‘3‘ A RE gt s.;:a»p
Lo, (gwge.  Sce the Fawdid-i Safawiyaliz MS. of the Royal Asiatic Society, No, gxLv.

in my Deseriptive Catalogue,
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It would be superfluous here to enter at all into the history of Arabian Astronomy. The science has remained stationary for
some centuries in the East. Shah Husain’s Astrolabe shews that no improvement in the ordinary instruments of observation had been
made between the time of Ulugh Bég! and the beginning of the last century; and more modern experience teaches us that the
Oriental nations are even now as far in arrear of the Europeans in astronomical science as the latter were behind the Arabs in
the Augustan age of the Khilafat. We must not forget, however, that in the days of the Heptarchy and the Anglo-Saxon Kings,
the Arabian philosophers had added and were adding to the scientific knowledge of the Greeks; that they were occupied in preserving
for us, by translation into their own copious and polished tongue, writings of the Grecian sages, which would else have been
irretrievably lost; and moreover, that by independent study and observation, they actually anticipated us by hundreds of years in
several important discoveries afterwards attributed to Furopean astronomers.’ The perfection to which the Arabs brought the
construction of astronomical instruments at this early period is not the least remarkable feature in the history of the science in
Arabia, for excellence in this respect is one of the surest tests of progress. The honorary title of Usturlabi L__‘}X ka\, borne by many
of the Arabian astronomers in Al-MAmun’s time®, shews that mechanical skill in the fabrication of instruments, conducive in the
highest degree to accurate observation, was even then duly appreciated.

Before proceeding to the description of Shah Husain’s Astrolabe, it will be advisable, in the first place, to mention the sources
to which I have had recourse in order to gain information on the subject; and secondly, to give as complete an account of the
Astrolabe generally, and of its component parts, as I have been able to gather from such sources.

The Astrolabe, though exhibiting some varieties in its construction, which will be hereafter adverted to, is essentially the same
wherever its use has obtained. Much valuable illustration as regards the Eastern Astrolabe may therefore be found by examining
the instruments formerly constructed by European artificers, and the treatises on the subject composed by European authors. Such
being the case, I have not confined my investigations to the labours of the Asiatics, but have taken my materials, wherever they

were available, from European as well as from Oriental works.

The following is a list of the Arabic and Persian treatises on the Astrolabe that I have had the opportunity of consulting:—

A. Tazkirah Zawi al-Albab fi Istifi al’Amal bil-Usturlab ¥ J.h.a}/\; et sl sl d AN (g g){&;’ by Az-Zubair Ben Ja'far
Ben az-Zubair. This Arabic work gives an excellent account of the Astrolabe and its different parts, together with their distinctive
appellations: the projections and divisions are described with the greatest accuracy and minuteness of detail.  British Museum
Addit. MSS. No.9603. I. Transcribed in A.H. 1008 (A.D. 1599).

B. Maksad at-T4lib wa Muntaha al-Matalib «dUal}  o4=he y JW\ Ouaie, by *Abd ar-Rahim Ben Muhammad Sharif ash-Sharif.
A treatise in Arabic, containing a very full description of” the Astrolabe, and of its several parts, with their technical names. Although

treating principally of the Northern Astrolabe, many interesting details as to the Southern kind are introduced.!  British Museum

Addit. MSS. No. 7489. Transcribed in A.H. 1165 (A.D. 1751).

C. Risilah dar Usturlab-i Shamali wa Jandbi (3 e 4 Sl Y ).L..-\ 25 sy, A treatise in Persian, by an anonymous
author, on the Northern and Southern Astrolabes. This wonrk is confined to the description of the instrument, and does not touch
upon its uses: so far, however, it is very complete, entering fully into the methods of construction and delineation of the projections
of the sphere, &c., and giving several technical terms not to be found elsewhere. As its title imports, it treats of the Southern
as well as of the Northern Astrolabe. The author, who was evidently a thorough master of his subject, and was most probably a
maker of the instrument, has illustrated his treatise with diagrams, which, though somewhat inaccurately drawn in the present
manuseript, are very necessary for the proper understanding of the text. In the chapter on placing the names of the fixed stars
on the ’Ankabtt, and immediately before a table constructed for that purpose, the author informs us that his work was composed

' Ulugh Bég, son of Shah Rukh, and grandson of Timdr Lang, was born in | Tome i. 4to. Paris, 1844, p. 2, ef seq. Matériaux pour servir & I'histoire comparée des
AH. 796 (A.D. 1393), and was murdered in AH. 853 (A.D. 1449). He may be | sciences mathématiques chez les Grecs et chex les Orientaux. 2 Tomes. Paris, 1845-49.

considered as the last of the Bastern astronomers. Ulugh Bég’s Catalogue of stars | Prolégoménes des tables astronomiques d’Oloug-Beg. Texte Persan. 8vo. Paris, 1847,
was edited and translated by Hyde, and published under the title of Tabule Long. ac | Introduction passim.  Tb. Traduction et Commentaire. 8vo. Paris, 1853; in the
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in the Yazdajirdi year 864' (A.D. 1494); and from the use of this mra it may be inforred that he was either a Persian, or an
Indian Parsi. The latter is the more probable supposition, since we find him in one place alluding to the difference of the time
of the "Asr, a8 observed by the followers of Abi Hanifah and Ash-Shafi’i; a distinction which would every day present itself to
an Indian, but which would neither attract the attention or be considered worthy of notice by a Persian, and consequently
a Shiah. This treatise is the best on the subject that I have met with; and, taken in conjunction with the two last mentioned
works, leaves scarcely any thing to be desired. East-India House, No. 1514, I. Transcribed in A.H. 1056 (AD. 1646).

D. An Arabic Treatise on the Astrolabe, by Muhammad Ben 'Ali Ben Yahya Ben an-Nattdh, It contains a short but
methodical account of the instrument. British Museum Addit. MSS. No. 9602, I. No date of transcription, but evidently a MS.
of considerable antiquity.

E. A short Treatise in Arabic, by Abti al-Hasan ’Ali Ben Ibrdhim Ben Muhammad, commonly called Ibn ash-Shatir. This
author was a native of Damascus, and published some astronomical tables under th(; patronage of the Mamlak Sultins: he acquired a vast
reputation, and subsequent astronomers relied greatly on his works in the composition of their tables: he died in A.H. 781 (A.D. 1379).?
Of this treatise there are two copies in the British Museum, viz. Addit. MSS. No. 9598, I.; and Addit. MSS. No. 9600, V.

F. Kitab al-Amal bil-Usturlab ¥ )Ja.a'Y\a Jo#! oLST This is a concise Arabic Treatise on the Northern Astrolabe by Ibn
as-Samh. British Museum Addit. MSS. No. 9602, I1I.

.G. Kitab fi alAmal bil-Usturlab ¥ Jh.ﬂb Jedl (8 ST A short Arabic work, by Abi al-Kasim as-Saffar. British Museum
Addit. MSS. No. 9600, VIIL ’

H. An Arabic Tract on the Astrolabe, by 'Abd Allah Ben Muhammad Ben Sa’d Ben Muhammad al-Tujibi.  British Museum
Addit. MSS. No. 9603, V.

I. Risélah fi 'Tim al-Usturlib ¥ Jaw¥} e 3 &sy.  An Arabic Treatise on the Astrolabe, by Abd al-Hasan Kishyar Ben
Layin Ben Bashahri al-Jili® The introductory portion contains a short account of the component parts of the Astrolabe.
British Museum Addit. MSS. No. 7490, XI.

K. Irshad s\dpl. A Treatise, in Persian, on the Astrolabe, by Nasir ad-Din Ahmad Ben Muhammad Shirdzi. The first book
presents a very concise account of the instrument, the body of the work being devoted to the explanation of its uses. British Museum
Addit. MSS. No. 7703.

L. The chapter on the Astrolabe in the excellent Persian Encyclopadia, the Nafis al-Funtin @il Guldd, by Muhammad Ben
Mahmid al-Amuli, This chapter, though comprised in a few pages, is well worthy of notice. Fast-India House, No. 743.  British
Museum Addit. MSS. Nos. 16827 and 16828,

To these I may add the well-known treatise by Mashi Allah, which, however, has not come down to us in the original.
The author flourished in the time of the Khalifah al-Manstr,* and lived till the reign of al-Mamin. Abd al-Faraj states that he
was a Jew®; and Hamd Allah al-Mustaufi mentions incidentally that he was of Egyptian origin. I have had access to a MS.
in TLatin, purporting to contain the work of Masha Allah, and preserved in the library of the British Museam.! Tt is fairly
written, though disfigured by a multitude of contractions, and is illustrated by diagrams: its date is about the middle of the

thirteenth century of our sra, and it is entitled Prohemium in Astrolabium Messehallath. A Latin translation of Masha

ﬁk("(j\ Hﬁ,{“’. 6,\55 SOy ()"6.’ P MJ saiie Jus J;\)Q by! work is called Abd al-Hasan Kfishyar Ben Aman Ben Shahrf al-Jili; but in another
\‘,TJ“ Q\,.)g . )@\ J:-"‘ (),‘) ‘-Q:T st Uy b asiee & HJS,J‘“'\JA i place, Addit. M/SS. No. ‘{490, I he is termed Ben Lab"nn Ben Bashahr{ al-Jili. TFluegel
o nlp €2 g \)e\.g G ﬁ"J;‘ Jyse o @)\.ﬁ\ 5. And then follows the reads Ben Labén al-Jili, Haj. Khalf., Tom. V. pp. 405 and 475. In the MS. 7490, L.,
table alluded to. The Y. aadajindi wra, so called after Yazdajird TIL, the last of the however, the word Labén is apparently Layén w5 and in another copy of the same
Ssénian kings of Persia, commenced on the 16th of Tune, AD. 632, The year consisted work, MS. No. 1514, IL of the East-India Company’s Library, referred to hereafter, it
of 365 days only. See Gravius, Epocha celebriores, 4to. Lond. 1650, p. 24, and the is clearly so written. In the last-mentioned MS. hiis called al-Jabali instead of al-Jili,
comparative table at the end. Hyde, Veterum Perserum religionis Historia, 4tb, Oxon, the word being distinctly so written and pointed J.Al Casiri gives his naine Kishyar
760, 202. Prinseps Useful Tables, Past L. 8vo. Calcutta, 1836, . 12. L. A. Sédillo, | o L#0én al-Munajjam al-Jabali.  Bibl. Arab, Hisp. Bscar, Tom. I 1. 400, c. 2,

4 4 set Fllag e s g
Prolégomenes, &c, Trad. pp- 18 and 233, note 13, See also o dictionary of the technical Al-Manstr, the second of the ’Abbasides, succeeded to the Khilafat in .\.IL 136

Lat. Stellarum fixarum ex observatione Ulugh Beighi, 4to. Oxon. 1665. Tt was
reprinted by Francis Baily, in conjunction with those of Ptolemy, Tycho Brahé, and
Hevelius, in the 13th volume of the Memoirs of the Royal Astronomical Society.

* It was long supposed that the Arabs were merely the depositaries of science,
and that they contributed little to its advancement; but the learned labours of
the MM. Sééillot, father and son, have proved to demonstration that they made
valuable additions to the knowledge possessed by the Greeks. See Traité des
instruments astronomiques des Arabes composé par Aboul Hhassan Ali, traduit de
I'Arabe par J.J.Sédillot. 2 Tomes 4to. Paris, 1834-35. Also the following works
by M. L. A, Sé&dillot, Mémoire sur les instruments astronomiques des Arabes, in the

Mémoires présentés par divers savants & I'Académie royale des inscriptions. Prém. série

Preface entitled, Lettre & M. de Humboldt sur les travaux de I'école Arabe, (also
published separately, 8vo. Paris, 1853), and in the Notes passim. Histoire des
Arabes.  12mo. Paris, 1854. The sixth book of the last-named work contains an able
résumé of the state of science in Arabia, and of the principal discoveries of the Arabs in
Astronomy, Mathematics, and Geography.

* See Caussin, Le Livre de la grande table Hakémite; in the Notices et Extraits des
MSS., Tome vii., p. 54, note 1, the authorities there cited, and p. 66. Al-Méamtn was
proclaimed Khalifah in A.H. 198 (A.D. 813), and died in A.H. 218 (A.D. 833).

¢ The distinction between the Northern; Southern, and other Astrolabes will be
explained hereafter.

terms used in the scienc_es of the Musalmans, entitled Kitab Kashshaf Istilahat al-Funtn
! Ole Mo .._.u\.‘.(s.)\.n{, edited by Mawlawy Mohammed Wajyh, Mawlawies
’Abd al-Haqq and Gholam Kadir, and Dr. A. Sprenger, and now in course of publi-
cation under the superintendence of the Asiatic Society of Bengal. 4to. Calcutta, 1853,
sub voe, é)\S, P-or. The last-named work is an excellent compilation from the best
authorities, and will form, when plete, an indisy ble suppl to all the
ex.iﬂﬁng Arabic and Persian dictionaries, which are lamentably deficient as regards the
scientific terms used by the Muhammadans,

* Nicoll, Cat. Bibl, Bodl. Cod. Orient. p,246. L. A. Sédillot, Prolégoménes, &c.,
Texte, Introduction, P- cii., and the authorities there cited.

' In the Catalogue of the Arabic MSS. in the British Museum the author of this

(A.D. 753), and died in A.H. 158 (A.D. 774).

#3lej o gl WS 6 5 el ) S le el g 3 8 st dl sl
Abul-Pharajii, Historia Dynastiarum. Edidit Pocockius, 4to. Oxon. 1663, p. 248.

o e o il S an e Gy (grae DN Al Uiy Sy ), ¢

&e. M‘(\.‘A Jee - Nuzhat al-Kultib, MS. in my own possession. Hamd Allah Ben Atibak
Abi Bakr Ben Hamd Allah al-Mustaufi al-Kazwinf composed the Nuzhat al-Kulib, as
he himself tells us, in A.H. 740 (A.D. 1339). He died in A.IL. 750 (A.D. 1349).

" Old Royal MSS. No. 126, XVIL. M. L. A. Sédillot cnumerates no less than five
copies of Mashé Allah's treatise in Latin preserved in the Bibliotheque Impériale at
Paris, They are numbered respectively 7194, 7195, 7280, 7295, and 7298, Mémoire,
&e., p. 156, note 6.
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Allah’s treatise was added by Orontius Fineus to his edition of Reisch’s Margarita Philosophica', which was afterwards translated
into Italian by Gallucci? I have not succeeded in procuring the publication of Orontius Fineus; but on comparing the text of the
Latin MS. with Gallucci’s Italian version, I find that they agree tolerably one with the other, though the former contains some
additional matter. Whether the additions are interpolated, or formed part of the original work, it is of course now impossible to determine.

The account of the Astrolabe given by Chardin® and that contained in M. L. A. Sédillot’s Memoir on the Astronomical
instruments of the Arabs, quoted above, are entitled to the first place after the native authorities. The former acquired his
information on the spot, from the Persian constructors of Astrolabes themselves, and his notice of the instrument bears testimony
to the extensive observation and accuracy of description, so conspicuous throughout the relation of his travels. The Memoir by
M. Sédillot is extremely valuable, as being almost entirely taken from Oriental sources. His principal authority is Abd al-Hasan
'Al, who wrote about A.H.627 (A.D.1229)*, and a portion of whose works had already been translated and published by
M. Sédillot’s father® 1In the part which relates to the Astrolabe there is an interesting account of no less than three Northern
instruments till then undescribed. The most important of these was brought from Egypt by the late M. Marcel, but was
afterwards unfortunately lost. Luckily, however, drawings had been made from the original; and these drawings were engraved in
the Description de I'Egypte®, and are reproduced in lithography, with a translation of the inscriptions, in the plates annexed to the
Memoir.” This Astrolabe is inscribed in the Kific character, and the date of its construction is conjectured to be about the thirteenth
century of our ra, but it is probably later. M. Sédillot informs us that M. Marcel had intended to give a detailed explanation of
it in the last volume of the Description de I'Egypte, which was never completed. He himself has now well supplied the deficiency.
The other undescribed instruments are: one in the Imperial library at Paris, constructed for the son of the Khalifah al-Muktafi Billah,
about the year 905 of our mra, and consequently the earliest Eastern Astrolabe with which we are acquainted®; and anmother,
belonging to M. le Baron Larrey, made in A.H. 615 (A.D. 1218). M. Sédillot has also added an abstract of a notice by Dr. Dorn of
St. Petersburg of an Astrolabe found in the citadel at Aleppo. Dr. Dorn states his opinion that this instrument was constructed in
Sicily about the twelfth century of our wra; but there seems nothing to shew why it should be assigned to that country or period.

M. Fraehn has also published a short notice of a Kific Astrolabe of the thirteenth century of our wra, which once belonged
to the celebrated astronomer Regiomontanus’, and is mow in the library at Nuremberg."

Lastly, a description of a Persian Astrolabe found at Hirat by Major Pottinger, written by J. Middleton, Esquire, Principal
of the Government College at Agra, in 1841, was inserted in the Journal of the Asiatic Society of Bengal.'!  This description
is illustrated with five plates, which are valuable as furnishing additional materials; but the description itself, derived chiefly,
as Mr. Middleton informs us, from two intelligent Pandjts, is extremely inaccurate.

European works on the Astrolabe, as may be supposed, are very numerous'?, but almost all of them are of uncommon
occurrence, and many extremely rare. The treatise most generally known in this country is “The Conclusions of the Astrolabie,”
written by the immortal Geffrey Chaucer for his son “lytel Lowis.” It was long held in great esteem; and in the edition
of Chaucer’s works published in A.D. 1598 it is said — This booke, written to his sonne in the yeere of our Lord 1391,
and in the 14. of K. Richard 2, standeth so good at this day, especially for the Horizon of Oxford, as in the opinion
of the learned it cannot be amended.”'® Of the other treatises by European authors the best are those by Stoeffler',

! Margarita Philosophica ab Orontio Fineo locupletata. 4to. Paris 1520, and Basil. 1525, | orientales, tables cosmographiques, sphéres terrestres et célestes, astrolabes et autres

* Margarita Filosofica del R* P. F. G. Reisch. Tradotta nuouamente dalla lingua
Latina nell’ Ttaliana da G. P. Gallvcei, e dal medesimo accresciuta di varie e bellissime
cose. 4to. Venezia, 1599.

* Voyages du Chevalier Chardin en Perse. Nouvelle édition par L. Langlés.
10 Tomes. 8vo. Paris, 1811. Tome iv. p. 335 ef seq.

¢ Delambre, Histoire de I'Astronomie du moyen é&ge. 4to, Paris, 1819, p. 185.
L. A. Sédillot, Prolégoménes, &c., Texte, Introd., p. Ixxxv.

* See supra, p. 2, note 2.

¢ Description de l']fgypr.e; Etat Moderne, Planches, Tome ii. Vases, meubles, et
instruments, Pl. HH.

7 Sédillot, Mémoire, &e. Pl 13—24.

* M. L. A. Sédillot mentions, that at the time he wrote (A.D. 1844) M. Jomard was
occupied with the engraving of the plates of this Astrolabe, and that they would shortly
appear in the great geographical work in preparation by the latter savant. In 1851
M. Lelewel stated, that, two years previously, no less than twenty-nine plates were ready
for publication. 1 believe that up to the present time no portion of M. Jomard’s work
has appeared, although a recent announcement in the Catalogue of M. uprat, the
Parisian bookseller, leads us to hope that the day of publication is not far removed. I
transeribe the announcement—¢ Publication Nouvelle. Les monumens de la Géographie

ou choix de Mappemondes, planisphiéres, atlas et cartes du moyen fige européenncs et

instruments d’observation, depuis les temps les plus reculés jusque vers la moitié¢ du xv1°*
sidcle, avant la réforme d’Ortelius, publiés en fac-simile, de la grandeur des originaux ;
Recueil accompagné d’explications et de recherches, et pouvant servir & éclairer I'histoire
des découvertes et celle des progrés des sciences géographiques; par M. Jomard.”

* Johann Muller, generally known by the name of Regiomontanus, was born at
Unfind, near Koenigsberg (Regius-Mons), in the Duchy of Hildburghausen, a
dependency of Franconia, in A.D. 1436, and died at Rome in A.D. 1476. Biographie
Universelle. Delambre, Astronomie du moyen age, pp. 289 and 365.

" Antiquitatis Muhammedan® monumenta varia, explicuit C. M. Fraehn. 4to.
Petiop. 1820, Particula ii. p. 73.

1 Journal of the Asiatic Society of Bengal. Vol. x. pt. 2. p. 759—777.

1 A list of these works will be found in the Appendix No. IL, principally extracted
from Lalande’s Bibliographie Astronomique. 4to. Paris, 1803

" The works of our antient and lerned English Poet, Geffrey Chaucer, newly

printed. Folio, London, 1598. The Arguments.

4 Johann Stoeffler, Stofler, or Stoflerin, for he appears to be known by all these
names, was born in A.D.1472. He was professor of mathematics at Tubingen, and died
in A.D. 1530, For some particulars of his life see the Biographie Universelle, and
Delambre’s Histoire de I Astronomie du moyen dge, p. 373 et seq. But see also Mr.

A. De Morgan's interesting account of the earliest printed Almanacs, in the Companion
to

d
Focard', Danti?, and Ritter! The reader will perceive that it is to these writers that I have most frequently made reference

in the following pages.
Taking into consideration the long period during which the use of the Astrolabe prevailed in Europe, it is surprising that so

few specimens of the instrument should have been handed down to us. It is perhaps still more extraordinary that Eastern

Astrolabes
even now, daily employed for a variety of purposes. Notwithstanding this scarcity, I have been able to examine no less than

are so seldom found, either in our public Museums or private collections, seeing that in most parts of Asia they are,

seven Eastern Astrolabes, besides that which I have undertaken to describe, together with two of Europe: workmanship. Three
of the former are Arabic, two Persian, and two Hindd. The most ancient of the Arabic instruments is dated in A.H. 669
(AD. 1270—71), and belongs to Professor Wilson, who procured it at Benares: the inscriptions are for the most part in the
Kific character. The surfaces of the main body of this Astrolabe are very much defaced, and the Kific inscriptions in several
places obliterated: it has been re-engraved in part by some Hindd possessor, and bears a table of the names of Indian cities,
with their longitudes and latitudes, written in the Dévanagari character, evidently added long after the date of its construction.
This Astrolabe is very interesting, as presenting some peculiarities hitherto undescribed. ~Of the remaining Arabic instruments,
which are comparatively modern, one is preserved in the Museum of the East-India House, and the other in the British Museum:
both are inscribed in Kafic. One of the Persian Astrolabes is in the collection of the East-India Company: it is inscribed in an
indifferent Naskh hand, and dated A.H. 1076 (A.D. 1665); the other is the property of W. S. W. Vaux, Esquire: the inscriptions
are in Nasta'lik, and it bears the date A.H. 1228 (A.D. 1813). The Hindd instruments are preserved, the ome in the Museum
at the East-India House, and the other in that of the Royal Asiatic Society. The two European Astrolabes are of English
origin, and form part of our national collection: they are both of the fourteenth century of our sra, and one is very remarkable
both for its size and style of ornament.! The engraved copies of the drawings, made from M. Marcel's Kific Astrolabe, together
with their reproduction in lithography by M. L. A. Sédillot, already alluded to, and the plates at the end of Ritter’s Astrolabium,
may be here pointed out as being almost equivalent to original instruments for all purposes of comparison. The plates which
accompany Mr. Middleton’s description of Major Pottinger's Astrolabe may be classed with them, so far as they extend, being
evidently accurate copies of the original: they are, moreover, deserving of attention, since they offer inscriptions very similar to
those on the Astrolabe of Shah Husain.

Such are the materials I have had at my command. I now pass to the general account of the Astrolabe, which I think will be
found necessary, both to avoid obscurity, and for the proper understanding of the particular description which follows. I have
composed this account from a careful examination of the various authorities, and of the instruments and drawings above mentioned,
and T have incorporated in it all such varieties of construction as have come under my notice. The description will be found to apply to
European as well as to Asiatic Astrolabes, and in order to facilitate comparison between them I have inserted within brackets
the European equivalents of the different technical terms used by the Arabian and Persian astronomers: it must, however, be

understood as intended to refer especially to instruments constructed by Muhammadans.

The origin of the word Astrolabe has been attributed to various sources, and many Oriental writers have speculated upon
it in a strain of grave absurdity scarcely surpassed in the fantastical theories of that numerous class of our own etymologists, who,
even at the present day, persist in founding their arguments on mere verbal resemblances. The more judicious of the Eastern
authors admit that the word is of Greek extraction, but their explanations are always erroneous. The derivation is clearly
from dergor and Aefy, Th. aepBésw. The Astrolabe is sometimes called in the Fast the Wazah al-Kurah §,0\ &y, position of the
sphere, which term has been corrupted by Buropean authors into Walzagora, but it is almost universally named the Usturlb ¥ )}:...v\

Astrolabe. The fables of its invention by Abraham, Solomon, Enoch, or by a certain person named Lib, are unworthy of notice;

to the A.lmanac for the year 1846, pp- 27—29.  Stoeffler’s treatise on the Astrolabe j ! Paraphrase de d’Astrolabe, par Jacques Focard., A4to, Lyon. 1546. A sccond

2“; ;‘;‘:izlfui":l::f:l:: than any ctﬁexl European work. on the.subjec.t: it is entitled', 3 edition was published at the same place—Paraphrase de 'Astrolabe reune ot corrigee

; : sque Astrolabii 4 Joanne Stoflerino Justingensi nuper ingeniose ' par Jaques Bassentin Ecossois, auec vne Amplificacion de I'Vsage de I'Astrolabe
:)0:;::‘1::::,8:(:; u:h:u::m edi‘m." .There are.severnl editions: .the first, .in folio, ‘ par luimesme aioutee. 8vo. Lyon. 1555. It is from this last that I have quoted.

. 3, cond, in folio, Oppenheim, 1524 ; the third, also in folio, , * Trattato dell’ Vso ct della Fabbrica dell’ Astrolabio, di F. Egnatio Danti. dto.

was published by Peter J. ordan, .

. . . IR T . ! . v
iy and is entitled, Ceclestinm rerum disciplinas Johannis Fiorenza, 1569.  Another edition appeared at the same place in 1578, entitled * Primo
Stoeflerini, Moguntize,

" 1535; and the fourth in 8vo., Paris, 1585. To this last named = Volume dell’ Vso et Fabbrica dell’ Astrolabio.”
edition i o g it : . ;
on is added the Astrolabii declaratio of Jacobus Koebellius.  Lalande says that ¢ Astrolabium oder Niitzlicher Bericht von dem Astrolabio, wie es soll aufaerissen

Stoefer's treatise was . . i
£ S atise was translated into French by Jean-Pierre de Mesmes, and. published | und gebrauchet werden, beschrieben durch M. Franciscum Ritter.  4to. Niirnberg, N. D.
Bvo. at Paris, =

B. . » . ! . .
b ibliographie Astronomique, p. 36. I have quoted from the second ! In the First Appendix to the following pages [ have given a short account of all
on. S pag

Folio, Oppenheim, 15 '
io, Oppenheim, 1524, 1 the Astrolabes above enumerated.
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since the Astrolabe of the Arabs is clearly a modification of the instruments so long erroneously attributed to Ptolemy of

Alexandria. The solid sphere!, or Astrolabium Spharicum®? described by Ptolemy in the Eighth Book of the Almagest,
was known before his time; and though it was a moot point for a considerable period, there is now no doubt but that the
Planisphere, generally called after his name, and on which the construction of the Planispheric Astrolabe of the Arabian
astronomers is based, was in reality the invention of Hipparchus, to whom the homour of having invented the stereographic
projection of a sphere, or most convenient perspective representation of its concavity on a diametral plane, incontestably belongs.
That the treatise entitled Planispherium ascribed to Ptolemy, and published with his works, was known to the Arabs is proved
beyond a doubt, since the original Greek is no longer extant, and it has been handed down to us through the medium of an
Arabic translation.?

The uses of the Astrolabe were manifold, but it was principally employed for taking observations of the sun, moon, and stars;
for measuring the heights of mountains and buildings, and distances generally; for ascertaining latitudes; for the determination
of time; for the construction of horoscopes; and for divers other operations comnected with the sciences of Astronomy and Judicial
Astrology. In Muhammadan Asia one of its chief uses was, and is still, the ascertainment of the exact position of Makkah as
regards the place of the observer.

We have no record of the precise time when Astrolabes were first employed by the astronomers of Arabia, but, as I have
already mentioned, a high degree of perfection had been attained by the Arabs in constructing them in what are truly and
emphatically called the dark ages of Europe. This perfection presupposes a familiar use of the instrument for a considerable period.
Ulugh Bég completed his celebrated tables in A.T. 853 (A.D. 1449).!  Since then, science has declined, or, at best, stood still, in the
East; and from then until now cloudless skies and Oriental indolence have there preserved to the Astrolabe its time-honoured
pre-eminence amongst astronomical instruments®; the only change being, that it has passed from the hands of the man of science
into those of the ignorant and superstitious interpreter of the stars. Judicial Astrology always prevailed, and still maintains its
place throughout Asia; and the fate of an empire has often hung suspended from the ’Alakah of an Astrolabe. The greatest and
the smallest undertakings are regulated by the aspect of the heavens; and the propitious moment for fighting a decisive battle or
paying a morning visit is held to this day to be dependent on a fortunate conjunction of the planets.’

There seems but little doubt that the Astrolabe first became known in Europe in consequence of its introduction into Spain
by the Arabian conquerors: it does not appear, however, to have been in general use until about the beginning of the fourteenth
century of our ®ra. In the middle of that century it must have been commonly employed, for there is an amount of accuracy in
the construction of the two English Astrolabes of that date in the British Museum which proves that the artificers who made
them were perfectly familiar with. the instrument. The large number of works on the subject which issued from the earliest presses,
and followed each other in rapid succession for two hundred years after the invention of printing, attest the universal prevalence
of the Astrolabe during that period. The instrument described by Stoeffler seems to have been pre-eminent in the sixteenth
century, and Blundevile, writing about A.D. 1594, speaks of it as the Astrolabe “of Stofflerus, which for these hundred yeares,
or thereabouts, hath beene had in most price and estimation, as an instrument containing all the vses, or at least the most part
of all other Mathematicall Instruments.”’

The European astronomers adopted the Astrolabe as they found it in the hands of the Arabs. Indeed, Astrolabes actually
constructed in Arabia are shewn to have been in common use in Europe as late as the end of the sixteenth century of our wra, by
the fact that Danti adds the Arabic to the Latin names in his table of the fixed stars, expressly for the convenience of those who
employed Arabian instruments’ Not only did the Astrolabe itself thus become naturalised in Europe, but even the Arabic

! Regiomontanus, Epitoma Joannis de Monteregio in almagestum ptolomei. Fol.
Ven. 1496.  Liber viii.
* Stoeffler so calls it. Elucidatio fabricee usfisque Astrolabii. Fol. 30 v.

* The constant and popular use of the Astrolabe in the East on the most trivial occa-
sions is amusingly illustrated by the well-known story in the Arabian Nights of the
barber, who, being sent for to assist at the toilet of an tnpatient lover, drives the latter

* Delambre, Astronomie théorique et pratique. 3 Tomes 4to, Paris, 1814, Tome iii. | half crazy by pulling out an Astrolabe and taking the altitude of the sun, in order to
p- 674. Ib. Histoire de Pastronomie ancienne. 2 Tomes 4to. Paris, 1817. Tome i | ascertain the fact that ©the shaving of hair is now an exceilent operation.” Larne's
p. 290; Tome ii. pp. 185 and 453 et seg. Delambre has given a detailed account of the | transiation of the Thousand and One Nights.  Vol. i. p. 3%-2 And see Chardin,
Planisphere of Ptolemy in the latter volume, p. 433 et seg. L. A. Sédillot, Mémoire, &z, Voyages, &c., Tome iv. p. 320; Malcolm’s History of Persia, 2 Vols. 4to. London, 1815,
p-22. Géographie d’Aboulféda traduite de I'Arabe par M. Reinaud. 2 Tomes 4to, | Vo, ii. p- 576, et seq. ; and Reinaud’s Description des monumens Musulmans du cabinet
Paris, 1848 (unfinished). Tome i, Introduction, §. ifi. p. ccixii. de M. le Duc de Blacas d'Aulps. 2 Tomes. Paris, 1828, Tome ii. p. 367, ef seq.

* Delambre, Histoire de I'Astronomie du moyen age, p. 205. L. A. Sédillot, Pro- 7 M. Blvndevile his exercises containing ecight treatises. 2d. Edit. 4to. London,
légoménes, &c. Texte, Introd., p. cxxxi. This was about a century and a half before 11613, p. 593,

Kepler's discoveries.  The latter was born in A.D. 1571, and died in A.D. 1630, * ——“Aggiugnendovi i nomi Arabi per comodita di quelli che hanno I'Astrolabio

* Lane's translation of the Thousand and One Nights. 3.Vols. 8vo. London, 1839 — | fatto in Arabia con lo stelle scritte con nomi Arabeschi.” Primo Volume, &c., p. 161.
1841, Vol. L p. 428, note 57.
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nomenclature of its component parts was retained by the European astronomers. De Roias, so long ago as the middle of the
sixteenth century of our zra, made an effort to abolish these foreign terms; but notwithstanding his endeavours to “ exterminate”
the “Dbarbarous” epithets so offensive to his classical taste', they were still employed by his less fastidious successors; and many
of them remain to the present day a lasting memorial of the dobt that modern astronomy owes to the fostering and improving
care of the enlightened Arabs. The Astrolabe continued to be universally employed in Europe for a lengthened period; and though
it had undergone some modifications and improvements, the last century had commenced before it was completely superseded by

instruments more perfoctly contrived for similar purposes.

Astrolabes, as constructed by the Muhammadans, may be divided into two principal classes, viz. the Kuri ‘_;Jf, Spherical®,
and the Musattah EH-“, Superficial, or Planispheric.’ The latter class is again divided into various sorts. Witl; the Spherical
Astrolabe we have, in this place, nothing to do; the reader who may be curious in the matter will, however, find an ample account
of it, derived from Abh al-Hasan, in M. Sédillot’s Memoir already quoted.* In like manner we may dismiss in a few words the
greater part of the different kinds of Planispheric instruments, seeing that but two, or at most three, were in common use, and
that the Arabian astronomical writers themselves scarcely do more than mention the remainder by name. The two kinds most
generally employed are the Shamali ‘:J\-.-'-'-, Northern, and the Jantbi Sé_,.'l?, Southern, which are so called in consequence of the
stars and projections of the sphere inscribed thereon having particular relation to the Northern or Southern hemisphere respectively.
A third, the Saratani ";“a).», which takes its name from the position of the sign Saratin )b oy, Camcer, is by most writers
either passed over, or only incidentally mentioned, but receives some attention from Az-Zubair: this kind of Astrolabe was both
Northern and Southern, and combined the properties and uses of each. M. L. A, Sédillot enumerates, from Abt al-Hasan, the
following different sorts of instruments that are both Northern and Southern®:—the Tabli J.L the Asf u"\ the Sadafi QM the
Shakaiki Uq\n.& the Burjsadani gb..pj, the Bisat Ja\...; the Thauri ‘5),.\, the Jamusi gu_,a“p, and the Sulabfi d.““"
more correctly termed the Sulahfai J\n‘\“' by the author of the Maksad at-Talib. Most of these seem to be named
after some real or imaginary resemblance to natural objects, as the Tabli, from Tabl J.Jo a drum; Asi, from As u»\ myrtle ;
Sulahfai, from Sulahfi \AJ"', a tortoise.  This is sufficiently obvious if we compare the diagrams given by Abé al-Hasan
in illustration of several of these Astrolabes.® AbG al-Hasan adds some other kinds to the above, as the Zauraki
,._j 193> ship-like ; the Kamil Jo¥, perfect ; the Safthah az-Zarkalah' 35\3)}\ S’;“""a“, the tablet of Az-Zarkalah, known to Europeans as the
Shafiah of Arzachel®, and ably described by M. L. A. Sédillot’; the Shakaziyah SQJKA; the Khatti J;'», linear, which is the
baculus or staff of Nasir ad-Din Tasi'; and three other sorts, which have no distinctive names, but in which the zones
are not dependent on the projection; in one the twelve signs are ranged in a straight line passing through the pole;
in a second they are tangent or adjacent to the parallel of the commencement of Cancer; and in the third they are
arranged in the form of a helix. In the Maksad at-Tilib I find the additional names of the Kurawi (5 y 55 Globular (which is not
spherical, as its name would seem to imply, but especially ranged in the Musattah class), and the Z4t al-Kursf < s SOV ld, possessed
of the throne”"  Az-Zubair adds one called the Afaki d\l\ appertaining to horizons,-the invention of which is ascribed to one Hanash, and
which seems to be the same with the tablet called As-Safihah al-Afskiyah &x3W¥1 &88Y, tablet of the horizons, and described hereafter."

The European astronomers do not appear to have employed any other than the Northern Astrolabe.

Astrolabes are also subject to another kind of division, governed by the number of Almucantars, or circles parallel with the

= “Voculas enim nescio quas, uti Nadir, Cenith, Alidads, Azimuth, Almadarath, | commonly called by the European writers Arzachel, was living in Spain in A.D. 1180:
Almucantarath et similia, & media ipsa Barbaria deducts, & nostro libro depuli he was distingnished for his astronomical observations, and is celebrated as being the

atque exterminavimus. In his autem qus latinis nominibus carebant & Grecis, sed qus
4 probatissimis autoribus recopta sunt, mutuati sumus,” D, Joh. De Roias, Commen-
tariorum in Astrolabium Libri sex. 4to. Lutetis, 1550. Dedicatio, fol. b, ii.

* M. Sédillot, quoting Abé al-Hasan 'Ali, calls the Spherical Astrolabe the Akri,
e Yl g,  Mémoire, &, p. 143, note 1.

* Abt al-Hasan 'Alf, sccording to M. L. A. S&dill st, speaks also of & cylindrical and
@ conical Astrolabe, LY faas¥) e o 3 56 3 ghled) ¥audl Juo 56 3
P, T have not found these alluded to by any other suthor.

* Mémoire, &c., p. 142, ot sog. At p. 148 M. Sédillot gives also e short description,
taken from Abg al-Hasan. of the Shamilah ileld, & species of spherical, or rather
hemispherical, Astrolabe, which I do not find mentioned elsewhere.

¢ Mémoire, &c., p. 181, ot s0q.

* 8oe 8édillot, Mémoire, &c., Pl 25—27,

" Qp. Az-Zarkiliyah Qw\

* Ibrihfm Bon Yahya an-Nokash Abt Ishék, known as Ibn Zarkél of Cordova, and

author of the Toletan tables. Delambre Histoire de I’Astronomie du moyen age, pp. 6.
172. 174—176. 286. Casiri, Bibliotheea Arabico-Hispana Escurialensis, Tom. ii. p. 148.
L. A. Sédillot, Prolégoménes, &c. Texte, Introd. p. Ixxx.

* Mémoire, &c., p. 183, et seq.

" Nasir ad-Din Muhammad Ben al-Hasan at-Tsi was the author of the well-known
flkénian tables, and presided over the observatory at Maraghah. He died in A.H. 672
(A.D.1273). Hajji Khalfah, Tom. i. p. 205, Delambre, op. cit. p.199. L. A. Sédillot,
Prolégoménes, &c. Texte, Introd. p. xcvil. Abul-Faraj, loc. cit. p. 548. Jourdain,
Mémoire sur 'Observatoire de Méragah et sur quelques instruments employés pour y
observer, suivi d'une notice sur la vie et les ouvrages de Nassireddin. Paris, 1810,

"' Zat al-Kuref is the Arabian name of the constellation Andromeda.
wy i ) g g By G e P I
MWy il U1 Je MsY 2l g" 5 @\ Tt is possible, if not probible,

that several of the so-called different kinds of Astrolube above e d are merely
various sorts of tablets used with the ordinary planispleric instrument,
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horizon, that are inscribed, between the horizon and the szenmith, on the tablets. Arabic and Persian instruments are usually
divided, and designated as follows :—The Tamm 2B, complete, perfect, or solipartite Astrolabe, in which there are 90 circles or almucantars,
each corresponding to a degree; the Nisfi 96"3’ bipartite, which comprises 45 circles, each equivalent to 2 degrees; the Thulthi )
tripartite, containing 30 circles, each equal to 8 degrees; the Khumsi (s>, quinquepartite, with 18 circles; and the Sudsf o
seapartite, with 15 circles, each respectively marking the degrees by five and five, and six and six. Nésir ad-Din Ahmad Shirizi
adds the Tusf ‘:;u...'i, novempartite, and the "Ushri ¢ s, decempartite, Astrolabes, which would of course be inscribed respectively with
9 or 10 Almucantars, but they are not spoken of by other authors. Chaucer mentions only three kinds of Astrolabe according to
this method of division.! Chardin distinguishes but four sorts, viz. the Tamm, the Nisfi, the Thulthi, and the Sudsi, and these no
doubt are those most commonly met with: he adds that the TAmm Astrolabe is usually nine or ten inches in diameter, and is never
made larger: the smallest instruments that he saw were no wider than two inches?

The component parts of the Astrolabe may, for the purposes of description, be conveniently arranged in the following order —
1. The apparatus for suspending the instrument when in use. 2. The Kursi 3. The Face of the Astrolabe, 4. The Tablets.
6. The Spider, or reticulated tablet. 6. The Indices, or pointers appertaining to the face. 7. The Back of the Astrolabe,
8. The Index which traverses on the back. 9. The parts and contrivances by which the different portions of the Astrolabe are
fastened together when the instrument is in working order. Of these I shall treat in succession.

1. The suspensory apparatus consists of three distinct portions, viz. the 'Tlskah &Ms, cord; the Halkah &il>, ring, (the Ring,
Alphantia, Abalhantica, Alanthica, Armilla suspensoria, seu rotunda); and the "Urwah &y y &, handle, sometimes called the Habs e,
prison, (the Turet, Alhabos, Ansa, Armilla reflexa). The 'Tlskah is the cord from which hangs the entire instrument when in use,
The Halkah 4 (Plate xviii. fig. 1) is a ring to which the 'Ilikah is attached, and which passes through the 'Urwah. The 'Urwah,
or Habs’® B, receives the Halkah: its upper part is circular; the lower portion ends in two flattened extremities: these last
embrace the upper paft of the Kursi C D E, and are joined by means of a fixed rivet passing through a hole in the top of the Kursi,
allowing the latter to swing freely, but without shake, from side to side between the extremities of the 'Urwah.t

2. The Kursi i Jf, throne, C D E, to which the 'Urwah is fastened, is a projection from the superior portion of the Hajrah
and Umm, which form the main body of the instrument, and with which it is connected. The Kursf is often made in one piece
with the Hajrah and Umm, and thus becomes an integral part of the main body of the instrument (Corpus Astrolabii). This method
of construction is mentioned by the anonymous Persian author®; and I may add, that the Kursf is in one piece with the Hajrah
in all the Astrolabes that have fallen under my notice. In some European instruments, however, it was entirely separate from
the Hajrah and Umm, and was firmly fastened to the former by means of screws®: in such cases it was called the Armilla fixa,
and reckoned as part of the apparatus for suspension. Ibn as-Samh omits to speak of the Kursi altogether, and tells us that the
"Urwah is attached immediately to the Hajrah by means of a rivet passing through a hole in the latter.”

3. The Face of the Astrolabe (Antica, Facies Astrolabii) is the upper surface of the circular plane which forms the main body
of the instrument, and comprises the Hajrah 5™, side, sometimes called the Kiffah i:f, rim, or the Tauk u‘;,lo, ring, collar (the
Brinckes, the Bordure, Alnogiza, Limbus, Margo, Margilabrum), and the Umm ‘:\, mother (the Moder, the Wombe, Mater). The Hajrah and
Umm are sometimes constructed separately, and afterwards fastened together, and they are so found in the Astrolabes of Professor Wilson
and Mr. Vaux; but they are more commonly made out of one piece, and formed in a lathe! In most instances, as I have mentioned
above, the Hajrah, Umm, and Kursi were all three cast in one block; but according to the anonymous Persian author the separate

method of construction was preferable.’ The Hajrah, D E F G'H (Plate xviii. fig. 1), is the Limb of the Astrolabe, and forms the

1« Tns 3 H 2 .a -y . & " . o -
o These ok b:en Jl..JJbbytwoa‘.liuitwo,.:lbeltsotha.tondmers i3 ,f\r{.\»wh’g _i ))E’AUJ,H“}QN\ U,‘ubdj1
tr , some n y one, and some by two, and some by < 3 Jaol By ‘3),3\ w3 C*-.'S‘J‘:iq‘ﬂ),“ ) dﬂﬁ@:}‘.a\,
three, after the quantitie of the Astrolabie.” The Conclusions, &c., fol. 263, B B &e. s 3lay e § A
; . . . - % "R e By
‘- Chardm., loc. cit. p. 337. The mch‘m.entlo?ed. by Chardin is of cours.e t}:e Pouce * Az-Zubair says, -mm « &)} w‘“ ¢ o J‘ 3y ¢ séye f‘"‘ e "N o6
which prevailed under the old French régime; it is equal to 1°06578 English inches. il ) . . TN, . . ¢ -
‘ ) . ay C,h..u Bl Bpaid) At adl bsu,\emll' \#,ih‘u'
' Some European writers say that the Habs is the cavity (foramen concavum) | w1} sin 505, 3 ,.\;J\ ‘5. S s '.Jb el 26 2.
occurring in certain Astrolabes, and in which the Halksh (armilla) mibves. See Stoeffler, WD B Gl e 5 LySedll it dall) gliall gree i
Wt Gall o5 ) o (lmel & DYt i (3 sy per 0 5h D,

Elucidatio fabric ususque Astrolabii, fol. 31 r., and Koebellius, Astrolabii declaratio.
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the Umm and the outer circumference of the face of the instrument. At the top, or at the lower part of the inner

margul Of

. oumference of the Hajrah, there is either a small cavity, or an excrescence L, by which the tablets are retained in their places when
circu

lying in the Umm This excrescence is called the Mumsikah & wse, holder.! In Professor Wilson's Astrolabe the Mumsikah is a
Jins i

small pin projecting from the surface of the Umm near the lower portion of its circumference: the tablets having holes pierced in
them for its reception. The surface of the Hajrah is divided into 360 equal parts, beginning from the middle of the Kursi, and proceeding
from left to right. In European instruments the Hajrah is also generally divided into 24 parts, representing the equal hours of the
day and night. The Umm I K L M is usually a circular concavity sunk in the face of the Astrolabe’, bounded by the Hajrah, and
serving t0 contain the tablets and the spider. Through the centre of the Umm at N there is invariably pierced a hole called the

Mahan us‘, for the admission of the Kutb or pin, by means of which the separate parts of the Astrolabe are fastened together. The

inscriptions on the face of the Umm vary in different Astrolabes. In general there is either a stereographic projection of the sphere

on the plane of the equinoctial, the eye of the observer being supposed to be placed at the south pole of the world; or a table of the

names of cities, with their longitudes and latitudes: sometimes it is left uninscribed. When an Astrolabe is constructed to be used at one

place or station only the Hajrah and the Umm are in one plane.’ A single projection of the sphere is engraved upon the surface of the

Umm; and this being sufficient, a series of tablets is not required, and consequently the depression of the Umm becomes unnecessary.‘

The Arabic instrument, No. I., of the East-India House, and the Hindd Astrolabe of the Royal Asiatic Society, are each made for but

one latitude, and the Umm and the Hajrah in both are in one plane. If the Umm bear the projection of the sphere, and be completely

inscribed, it will present the lines and circles severally mentioned in the description of the tablets next following.

4, The Safaih é\.ﬁw, plural of Safthah aﬁ_"“’, thin plate or tablet (Shafiahs, Saphiahs, Tympana, Tabule regionum) vary in number in
different instruments. Every tablet is made carefully of even thickness, and so constructed that its outside edge may coincide everywhere
with the inner circumference of the Hajrah. At the top or lower part of each tablet there is either a small protuberance (Portiuncula,
Denticulus)’, or a notch NV (Plate xviii. fig. 4), which fits into, or upon, the cavity or excresence in the circumference of the Hajrah already
described.® In Professor Wilson’s Astrolabe a hole is bored in each tablet for the reception of the Mumsikah, as before mentioned. The notch
fitting on to the excrescence in the Hajrah appears to have been the most usual method of keeping the tablets in position in Eastern Astrolabes,
In M. Marcel’s Astrolabe, however, some of the tablets have notches, and some protuberances, proving, amongst other evident reasons,
that they belonged to different instruments, and that the said Astrolabe was in fact a composite one. In the Kific instrument in the
British Museum the tablets are furnished with the protuberance at the top, and theme is a cavity for their reception at the summit of
the Hajrah, This latter plan is also adhered to in the European Astrolabes in our national collection, and in the Hindd instrument in the
Museum of the East-India House, in which, however, the denticle and cavity are at the bottom of the plates and Hajrah. The Mahan, as
in the Umm, is pierced through the centre of every tablet at C, for the reception of the Kutb, The lines and circles usually inscribed
on either side of each tablet are as follows — 1. The two diameters, perpendicular and horizontal, S ¢ N, E C W, which pass through
the centre of the tablet, and cut each other at right angles. The perpendicular diameter S C NV is called the Khatt’ Wasat as-Samé
s\l Jausy 3;'9, line of the midst of heaven® (Linea medii cceli), and the Khatt Nisf an-Nahar )\?i\ —fad .ﬁ'», line of midday (Tewazalzene,
Linea meridionalis, Linea medii diei sive meridiei): this latter appellation is however more strictly employed to signify the portion of
this line 8 M (Plate xviii. fig. 5) which is above the horizon, and is called by Chaucer the South line, or the Line meridionall; the lower

' M. L. A. Sédillot, quoting a Persian MS. in the Bibliothéque Impériale (No. 1157) * The anonymous Persian author is the only one who speaks of the notch. ), é\n.a 3

calls the cavity the h (8ce Mémoire, &c. p. 156, note 6); but my anonymous Persian
author refers that term to the excrescence, speaking of it as the Mumsikah-i Thabitah,
a fized holder. s:aus\y .n.{ea, 5= 0 é\.n_a ez U ».(s...u{j LI
8l 0 sane 1, 3005 T 325 e e . The term might be,
however, applicable to cither.

* That is if it be made in one piece with the Hajrah, if not, it is a tablet cncircled
by a rim or projecting border.

*In this case the Latin writers call it Unius latitudinis aut elevationis polaris
Astrolabium.

‘It may here be mentioned that there were some other kinds of Astrolahe having
only one projection of the sphere, but which served for all latitudes. Some, if not all of
these, are known as the Planisphere of De Roias, the Astrolabium Catholicum of Gemma
Frisius, and the Mathematical Jewel of Blagrave. See De Roias, Op. cit. Gemma

ap sy o) Chathe W dauy B Jhao) oy sl sy méye ctly 0 aed
&e aibEs uem) Job; 5 0 vj #3\® 5 the conclusion of the passage is
given in note 1 supra.

7 The word Khatt \;',, iine, when used in describing the sphere, signifies the inter-
section of the plane of any great circle with that of the horizon or any circle parallel
therewith. ~ For example, ’Abd al-’Ali Barjandi, in his Commentary on the Prole-
gomena to Ulugh Bég's Astronomical Tables, defines the Khatt Nisf an-Nahar, or
meridian line, to be the section common to the plane of the circle of the meridian and
that of the horizon, either rational or sensible. wle S ile Juad )\.&‘J\ hia) e
S b o plen YR Sy e ) a5 g i 351
.Alg,{)\e.'\)\ iad k»)_) o= ) e:..._, It must be understood, however, that

the word Khatt does not mean the line of intersection as such, but that it is merely an

Second Edit., fol. 5 v.

* Stoeffler gives the 'Urwah another form (see Plate xviii. fig. 2); but the above
construction is followed in all the instruments I have examined, with but one exception,
See Plate xviii. fig. 3, and Appendix, No. L. B.

¢ See infrt, note 9.

¢ See Stoeffler, Elucidatio, &c., fol. 30 r., and Koebellius, Astrolabii declaratio,

Y YR g Gl P T Tl e g el S e Yl
&e JESN 5 R0 5 gl (N 4b e g plis Yl

* The anonymous Persian author says, P g Vkel oS 8 mypiane agio ‘J;\
e 95 Sale )8 b 5 321 Ko il ) JAS T il g3 oF gy 2 5t
bidste ol g 09 Golabe st daest y il g g0 sl lo® 2y oS gty 2 00 3
W bl 8 s oy (5 1 il 2l o (Ve T Sl 5,0

Frisius, De Astrolabo Catholico, 8vo. Lovanii, 1555. Blundevile his exercises, &, accidental name of a circle of the projected sphere, where the projection. of such circle
P- 595.  Adrianus Metius, Primum Mobile, 4to. Amstelod. 1631, Tom. ii. entitled | happens to be also the intersection of its plane with the circle of projection. The

Astrolabium, Danti, Trattato dell’ vso, &. p- 139, et seq.
M. L. A, Sédillot, quoting the Persian MS. of the Bibliothéque Impériale * The Circle of the midst of the apparent heaven is defined by 'Abd al-’Ali Barjandi
(No. 1157), calls this protuberance (appendice) the Mékh nail. See Mémoire, &c, | 2 2 great circle passing through the poles of the ecliptic and those of the horizon.
156, . " 5 o e e N - o s 5
P- 136, note 6. But Nasir ad-Din Ahmad Shirazt applies that term to the Mumsikah | by 5 2y, Fb"\ s3i0 151 8 i6e ) ) silaie dai 4 J’\’ULEJ e aglas £330 4

European authors used the word Line in the same sense.

Second Edit. fol. 6 . I have copied their drawings in Plate xviii. fig. 2.

S50 5 Camd 3t oI i K00 b gy )y e glie 1 g y it
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portion M N being termed the Khatt Nisf al-Lail Jall} wuad L, tine of midnight (North line, Line of the Midnight, Cathalzewi,
Linea mediz. noctis): this lower portion is also called the Khatt Watad al-Arz'é )Y\ 93, L'», line of the pivot of the earth (Angulus
terre), and the Khatt az-Zawal J!,:,J\ L’», line of the going down (of the sun). The horizontal diameter, E ¢ W (Plate xviii. fig. 4),
is denominated the Khatt al-Tstiwh »\siu¥) Jaim straight, or level line, or the Ufk al-Tstiwa #\g%uw¥) (33, right, or straight horizon (Horizon
rectus). This line is also named the Khatt al-I'tidal Jleds¥) LL, line of equality, i.e. the line of the equinoxes, and very generally the
Khatt Wasat al-Mashrik wa al-Maghrib o all 5 (5,24} Jass, B, line of the midst of the East and the West (Linea ortiis et occasts);
the right-hand' half ' W being called the Khatt al-Maghrib o all L, tine of the West (West line, Line occidentall, Almagrip); and
the portion E C on the left of the centre, the Khatt al-Mashrik s ];'», line of the East (East line, Line oriental, Almasrech).
The perpendicular diameter represents the Solstitial Colure and the Meridian : the horizontal, the Colure of the Equinoxes, and the line
of intersection of the planes of the equinoctial, and of the prime vertical with that of the horizon, The point C, where the diameters
intersect, is the North pole in a Northern Astrolabe, and the South in a Southern instrument. 2. The three circles. The first,
A B DF, is the Tropic of Capricorn, and is called the Madar Rés al-Jadi (_s'dg u»:b e, circle of the head of Capricorn ; it
is also named Al-Munkalab ash-Shatawi g}iﬂ\ AL, the winter place of turning. The second, G' H I K, is the Equinoctial, and
is termed the Madir Awwal al-Hamal wa Awwal al-Mizin ,\d) Syl g Jadd J3) Ve, circle of the beginning of Aries and the beginning
of Libra; the Madir Rés al-Hamal Ju eb s\, circle of the head of Aries; the Mu'addal al-Lail wa an-Nahar DNy St e,
Place of equalization of the night and day, or simply the Mu'addal an-Nihir; and the Dairah al-T'tidal Jloas¥) 530 circle of equality.

The third, Z M N’ O, is the Tropic of Cancer, and is called the Madar Rés as-Saratan @\ o 23 b N, circle of the head of

Cancer; it is also termed Al-Munkalab as-Saifi @9;3\ AL, the summer place of murming. In a Northern Astrolabe the
Tropic of Capricorn is outside, near the circumference of the tablet, and the Tropic of Cancer- is the inmost of the three circles;
but in a Southern Astrolabe this order is reversed. 3. The Mukantarit \;J‘J.Lm, bridges (Almucantars, Almicanteras, Circuli
progressionum sive altitudinum, Coronz) 4 M 4’, a a a (Plate xviii. fig. 5). These are the circles parallel with the horizon, or
parallels of altitude. The first 4 M A’, which passes through the points at which the equinoctial cuts the straight horizon, is called
the Ufk (3, horizon, or the Ufk al-Mashrik wa al-Maghrib v T K G G, horizon of the East and West (Horizon obliquus).
It is the true or astronomical horizon which separates the upper from the lower hemisphere, so that all that is above it is visible at the
place for which the tablet is constructed, and all below it hidden. The portion that is above it, both in reality and-on the tablet, is
called Fauk al-Arz os¥! d,i, above the earth ; that which is under is termed Taht al-Arz WY | below the earth. The half of this
first Almucantar 4 M, on the left hand of the perpendicular diameter, is called the Ufk al-Mashrik U“J..‘Ll\ ¥, horizon of the East, and that

on the right of the same line M A’, the Ufk al-Maghrib <&\ (Y, horizon of the West. The points of intersection of the first Almucantar

with the equinoctial and the straight horizon are termed respectively the Nuktah al-Mashrik u“).‘.l\ iy, East point, and Nuktah
al-Maghrib < ) &>, West point ; or the Mashrik al-T'tidal Jlose¥) s East of the equinoctial, and Maghrib al-T'tid4l Jloie¥) e,
West of the equinoctial : that is to say the equinoctial points. The centre of the Almucantars within the last circle, numbered 90, is the
Zenith, and is called the Samt ar-Ras (V) <oews, direction of the head, or the Kutb al-Ufk oY) s, pole of the horizon (the Signet,
Punctus verticalis). From the Ufk to the Samt ar-Rés the division is into 90 degrees: in a solipartite, TAmm, or perfect Astrolabe, there
is a separate circle for each degree; in a bipartite, or Nisfi, one for every two, &c., as has been already pointed out. All the Almucantars
that are within the circle of the Ufk, or horizon, and between it and the Samt ar-Ras, or Zenith, are called the Mukantarat al-Irtifs’
t&a‘:‘ﬂ\ Q\Jlaiin, Almucantars of altitude. In the Maksad at-Talib, and the work of the anonymous Pers;ian author other Almucantars
are mentioned as the Mukantarat al-Inhitat bUas¥\ Ga\)]ﬁ-ﬁ-, Almucantars of declination; these are placed below the Ufk, or horizon.
The Almucantar which is equal in latitude to the place for which the tablet is constructed is a straight line, parallel with the straight
horizon : the remainder are traced in the same manner as the Almucantars of altitude, the centres being below instead of above the earth.

The author of the Maksad at-T4lib says that these Almucantars of declination are very rarely introduced. I have never met with them

except in a species of tablet called the Safthah-i’Arz-i Tamam-i Mail-i Kulli, which will be described in the sequel. The latitude for
which the tablet is constructed, expressed in degrees and minutes, is usually written immediately below the Ufk, or oblique horizon

A M A’ on the right hand, or western side of the meridian line: on the left, or eastern side, in a corresponding position, is marked the
duration of the longest day at such place in hours and minutes, The hours of the longest day are not always inserted, and the names
of divers cities of the same, or nearly the same, latitude as that for which the tablet is constructed are very frequently added at ¢ ¢ ¢ c.

In a Southern Astrolabe the Almucantars are traced in a similar manner to those in the Northern, but the method of their construction

' It must be remarked that I have used the words right and left throughout this | Astrolabie upon the thombe of thy right hand, and then woll his right side be toward
description with reference to the right and left hands of the spectator, as is usual when thy left side, and his left side woll be towarde thy right side, Take this rule generall,
speaking of a picture, The contrary would, however, have been more strictly correct. | as well on the backe, as on the wombe side.” The Conclusions, &c., fol. 262,

Chaucer says, “The Easte side of the Astrolabie is cleaped the right side, and the * See supra, p. 9, note 7.

West side is cleaped the left side. Forget not this little Lowis, put the ring of thine

1

is reversed. 4. The Sumiit =g, ways, directions (Azimuths, Circuli verticales, Circuli altitudinum sive rectitudinum) B B’, 655 )
(Plate xix. fig. 9). These are the vertical circles and are sometimes traced in the portion of the tablet above the earth, sometimes in that
pelow it, BB, bbb b (Plate xix. fig. 10), and occasionally drawn both above and below B B’, bbb b (Plate xix. fig. 11); they all
pass through the Zenith Z and the Nadir N, which is called the Samt al-Kadam eXill <asws, or Samt ar-Rijl Jo  <oews, direction of the
fwg, and necessarily cut the Almucantars. The circle B B’, which passes through the east and we:zt points (or equinoxes) at the
intersection of the straight and oblique horizons and the equinoctial, is termed Awwal as-Sumit gl V31, the first of the Azimuths,
or the Déirah al-Mashrik wa al-Maghrib s #l\ o (5,28) 5,315, circle of the east and the west : it is the prime vertical. Every tenth Azimuth
is usually traced, viz. the first, the tenth, the twentieth, and so on. Sometimes, however, only every fifteenth, or even every thirtieth circle
is marked. When the Azimuths are numbered by tens the numbers generally proceed from the points of intersection above mentioned,
both ways; i.e. both towards the circumference, and the centre of the tablet, terminating at the Khatt Wasat as-Sama, or perpendicular
diameter. Sometimes, however, according to the anonymous Persian author, the numbers are made to begin from each side of the
perpendicular diameter at the top and centre of the tablet, and to end at the two points of intersection. The Azimuths are the same in
a Southern and Northern Astrolabe, but the method of construction is reversed, and the Nadir talies the plaice of the Zenith. 5. The arcs
of the Unequal or Temporal hours, U, u u u (Plate xix. fig. 9). As-S44t al-Mu'awwajah Emgal) e\, the crooked hours, or As-
S4'at az-Zamaniyah i‘é\oj\ e\, the temporal hours (Houres of the planettes,! Hore inequales sive temporales,” Nototalgab), are
These arcs are numbered beginning from the west of the oblique horizon, the

each the twelfth part of the day and of the night.
6. The

numbers being written between the equinoctial and the tropic of Capricorn, and usuallyucontiguous with the former circle. !
arcs of the equal hours F, f f f (Plate xviii. fig. 5), As-S44t al-Mustawiyah &34} el or As-S4'4t al-Mu'tadilah odal) lel),
the equal hours (Houres of the clock, Horw equales), which are each the twenty-fourth part of the period of time comprised between
one sunrise and that next following. These arcs are generally traced below the earth, intersect those of the unequal hours where
they cut the equinoctial circle, and are numbered beginning from the west; sometimes, however, they commence, and are numbered
as well from the east as from the west, ending at the meridian line (Plate xix. fig. 11 F, f fff). The numbers of the equal hours
are always written close to the inner circumference of the tropic of Capricorn. The arcs of the equal hours are often marked with
dots, so that they may be readily distinguished from those of the temporal hours. I find them so marked in the Astrolabe No. II.
of the East-India House. The anonymous Persian author moreover mentions, and it is also so stated by the author of the Maksad
at-Talib, that some artificers trace the arcs of the equal hours abeve the earth, in which case the numbers commence from the East.
7. The Khatt ash-Shafak wa al-Fajr Jsﬁl\ b GL:J\ .\;'», line of the twilight and of the dawn Linea aurore sive crepusculina), the time of
morning and evening prayer, 4 B (Plate xviii. fig. 7); the Khatt az-Zuhr JQ.F-J\ L, line of a little time after midday, the time of midday
prayer, D; and the Khatt al-Asr ).a.d\ L"la—, line of the afternoon, the time of afternoon prayer, C'; are frequently traced on the tablets.
These are usually designated by dotted lines, and in such case the Khatt az-Zawal, or lower portion of the meridian E, is similarly
marked. The anonymous Persian writer is the only one of my eastern authorities that alludes to these lines, and even he omits to
mention the Khatt az-Zuhr?®; they are, however, all found in the Kific Astrolabe of M. Marcel, in that of the British Museum, and in
No. I of the East-India House: M. Larrey’s Astrolabe has the lines of the Zuhr and the 'Asr, but omits the Khatt ash-Shafak wa al-Fajr.
The anoriymous Persian author says that the line of the "Asr is sometimes traced in the division of the tablet above, and sometimes in that
below the earth; he also points out the distinction between the ’Asr as observed by the followers of Ash-Shafii and Aba Hanifah*,
and states that against the line of the "Asr of Ash-Shafi'i should be written Awwal al-’Asr )aaﬁ.“ J;\, beginning of the ’Asr, and against
that of Abd Hanifah Akhar al-’Asr fa.:” fT, end of the ’Asr. He adds that occasionally these lines are inscribed on the back of the
Astrolabe.  The crepuscular line is usually introduced into European Astrolabes, but the Zuhr and *Asr are omitted as being obviously
of no practical utility to Kafirs. 8. Lastly, the usual inscription found on the tablets is sometimes completed by the addition of the

arcs of the twelve celestial houses® (Plate xviii. fig. 8). These are,

! Gemma Frisius thus explains the reason of this term —* Verum Planetariz
dicuntur ideo, quia d veteribus Astronomis creditum est septem Planetas ex ordine istis
horis dominari, ea scilicet conditione vt prima diei hora illi cedat planete & quo dies de-
nominatur:” &, De Astrolabo Catholico, fol. 56 v. And see Stoeffler, Elucidatio, &e.
ffol. 35, 43, and the Theatro del Mvndo y de el Tiempo compvesto por Ioan Paulo
Gallveio, Saloense, Traducido de lengua Latina en Castellana por Miguel Perez. Folio,
Granada, 1606; fol. 110. r,

* Blandevile says that the unequal hours “are called temporall, because the ancient
observers of time were wont to make diuers clockes and Horologies to shew these
unequall and temporall houres.”—A plaine Treatise of the first principles of Cosmogra-
phie, and specially of the Spheare, in M. Blundevile his exercises, p. 370.

however, more often left out than inserted.

* Abt al-Hasan describes the construction of the lines of the ’Asr and Shafak wa al-
Fajr, but does not allude to that of the Zuhr. Mémoire, &c. p. 162.

¢ According to Ash-Shafi’f the *Asr begins at the moment when the gnomon of the
sun-dial projects a shadow equal to its own length: according to AbG Hanifah the
shadow must be twice the length of the gnomon before the 'Asr commences. And see
D’Ohsson, Tableau général de 'Empire Othoman. . Tome ii. p. 101, 8vo. Paris, 1778.

®* For an account of the twelve celestial houses see Gemma Frisius, De Astrolabo
Catholico, fol. 82 v.  Dariotus, Ad Astrorum judicia facilis introductio. 4to. Lugd.
1557, p. 29, et seq.  Christ. Clavii Astrolabium, 4to. Roms, 1593, p. 488, et seq.
Stoeffler, Elucidatio, &c. ffol. 8, 58. Delambre, Histoire de I'Astronomie du moyen
age, pp. 45,496, And see also M. L. A, Sédillot’s translation of the Prolegomena of

Ulugh Bég, p. 195.
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Occasionally some of the lines and circles enumerated above are omitted, and sometimes other inscriptions are substituted on the faces
of some of the tablets; or they are variously arranged. Of these tablets the most usual seems to be that called As-Safthah al-Afékiyah
i;i\i’i\ iﬁ,".‘"a‘, the tablet of the horizons (Plate xx. fig. 16), on which are traced the two diameters ; the three circles; a number of oblique
horizons a a, b b, ¢ ¢, d d (or rather half horizons on the eastern side), varying according to the size of the tablet, and of different
latitudes'; and the degrees of the inclination of the ecliptic 8 § S S, N N N N. This tablet is mentioned in the Maksad at-Talib, and
the Nafais al-Funiin, and by the anonymous Persian author. It exists in Shah Husain’s Astrolabe in its most extended form, and a more
particular description of it as there found will be given in its proper place. I have also met with it in Mr. Vaux’ Astrolabe, in No. II.
of the East-India House, and in the Hindt instrument in the same collection, The anonymous Persian author speaks of another tablet,
which he calls the Saffhah-i ’Arz-i Tamam-i Mail-i Kullf J‘ Jae (-\"3 (& 258, the tablet of the latitude of the complement of the total
obliquity (the obliquity of the ecliptic)®: he describes it as containing an oblique horizon of sixty-six and a half degrees of latitude®,
coinciding with the circumference of the zodiac or ecliptic, when the head of Capricorn is placed on the meridian line; all the Almucantars
both of altitude and declination ; and .the Azimuths both above and below the horizon.* The signs _of the zodiac are divided into
degrees, and from each other, by the Azimuths. I have given a drawing of this projection at Plate xix, fig. 14. It is found in
all the three last-mentioned Astrolabes, and in each instance, is traced on the tablet which bears on its other side the Saffhah
al-Afskiyah, These two last-mentioned Saffhahs appear to have been used as models for the construction of the ordinary tablets.
They are both represented in the plates of Major Pottinger's Astrolabe. Dr. Dorn also speaks of a tablet constructed for sixty-
six degrees of latitude, which is perhaps the Saffhah-i’Arz-i Tamsm-i Mail-i Kulli, Another additional inscription, differing from
those ordinarily employed, is sometimes found on ome of the tablets; it consists of a projection of the sphere for places without
latitude ;. . situated on the equator. No. VIL of the plate in the Description de I'Egypte, apparently representing the Umm of
M. Marcel's Astrolabe, is inscribed with the Almucantars arranged for a place without latitude; but, besides these, and the diameters
and circles, it has nothing whatever traced or written upon it. Dr. Dorn likewise mentions a projection constructed for the island of
Sarandib (Ceylon), « which has no latitude, since it is on the equinoctial line,” and occupying the reverse of the tablet, on which is the
projection for a latitude of 66°, alluded to above. I have met with no less than three projections for places on the equator, and as they
present some variants I have inserted drawings of them in Plate xx. Fig. 17 is from No. II. of the East-India House. It contains
the two diameters and the three circles: above the straight horizon are the Almucantars marked and numbered by sixes, from six to
ninety, the first Almucantar coinciding with the straight horizon, since to an inhabitant on the equator the pole has no elevation; and
the Azimuths marked by tens but not numbered, the first Azimuth, or prime vertical, being of course the equinoctial. . Immediately
under the horizon on either side are the words & uéf ¥ q’;‘-\.\, the East —no latitude, and & uo'f b u.,)Jil\, the West — no
latitude. Below the horizon, between the tropics of Capricorn and Cancer, are traced the arcs of the hours, which are always equal

' The smallest number is eight in each quadrant, i.e. thirty-two in all; and the

largest, according both to the Maksad at-Télib and the anonymous Persian author, is sixty-
four, the latter adding that that is the entire latitude of the habitable world~ t,." l}Lg
Sl Byg0me 028 (6 o 045 i) e 5 uad. Tdrist allows sixty-four degrees of
latitade, reckoni g from the eq s for the habitable portion of the globe. See
Jaubert, Géographie d’Edrisi traduite de ’Arabe. Tome i p. 2. 4to. Paris, 1836. A
most able dissertation on the geographical doctrines of the Arabs will be found in the
third section of M. Reinaud's translation of Abfi al-Fads. Géographie d’Aboulféda,
traduite de I'Arabe par M. Reinaud. Tome i. p. clxxiv. of seg. 4to. Paris, 1848. And
see also the Mémoire sur les systdmes géographiques des Grecs et des Arabes, par L. A,
Sédillot. 4to. Paris, 1842; aud the Géographie du moyen #ge étudiée par Joachim
Lelewel. 4 Tomes 8vo., avec un atlas, Breslau, 1851-52, This last named work,
though somewhat deficient in arrangement, includes almost every thing that has been
written on the geographical science of the Arabs.

* The term Mail-i Kull{ Jdﬁ" s total obliquity, or Al-mail al-A'zam rhni\ Jab\, the

greatest obliquity, signifies the g di between the equinoctial and the ecliptic,
measured upon the solstitial colure, It appears to have been so called not only
because it is the sun's g declination or obliquity of the ecliptic, but also to dis-

tinguish it from the Mail-i Awwal J3\ Jua, the first obliquity, and the Mail-i Thénf
3G Jwe, the sccond obliguity. ’Abd al-'Ali Barjandi, in his Commentary on the
Prolegomena of Ulugh Bég, defines the Mail-i Awwal as the arc of a circle of declina-
tion comprised b & definite portion or point of the ecliptic and the equinoctial in
the nearest direction; the Mail-i Théni as the arc of & circle of latitude comprised
between the aforesaid point and the equinoctial in the direction ; and the Mail-i
Kaullf as the arc of the circle passing through the four poles (i.e. of the world and of
the zodiac—the solstitial colure) comprised between the ecliptio and the equinoctial in
the nearest direction, t,,g\m.-..,-\ Vo de Sie gl lhdp‘l;l‘dj‘wf,

Ui o) pugh 5 g s T S b T o bl ) sy gDl ey
3 935 s o1 238 Jae b o) B il 51 g Jlee 5 850 e 5 agle
o U P e G ey gl S e smpl S a1y o
%3,S.  The first and second obliquities, when referrable to the same point of the
ecliptic, form the two sides of a spherical triangle, having for its base an arc of the
equinoctial, and for its apex the given point of the ecliptic: both obliquities have the
same maximum, viz. the Mail-i Kullf, or total obliquity.

® AbG al-Fadé places the end of the world, towards the north, at 663 degrees of
Iatitude. Reinaud, Géographie d’Aboulféds, traduite de 'Arabe. Tome i p- celxxvii,
I may add, that in the Nuzhat al-Kultib, Hamd Allah al-Mustanfi al-Kazwin{ estimates
the total width of the habitable part of the globe at 90 degrees, and the degrees of
north latitude from the equator at 66 degrees and 25 minutes. In the Naféis al-Funtin
the number of degrees north of the equator is stated to be sixty-six.

* The following is the account given by the Persisn suthor: W\ (i3 st 12
Sy 05 5 10 B g S G Bk ) K o 83 sy o K e
! el daa® 53 AT dany o 0 gt oy o T S e e
bllasdl 5 glis| ol laiie 0 pfie sadiide olp) )3 aglip Lm0 ilabe 31 )
o 1 1y 35 ) oY) 3 b 5 AW 38 8 b g Bl
Sl oS00 oY lanl JUs) 50 sl sl Jges.  In the Maksad at-Tilib s
similar tablet-is described as comprising the three circles and the two diameters, the
zodiacal circle touching the two tropics, and divided as usual, together with the places
of the fixed stars. The author says that this tablet is called the Safhsh Mfzén al-
"Ankabiit gl Yo 5, the tablet of the massura of the "Ankabit. pusp 5 5
Wl 0 B0 5 eSS U T o g Y Gk Jo

I L RV v“:“‘c‘b-r',ﬁ“: Ui oS Bl 07 WY
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by day and night to an inhabitant on the equator where the pole coincides with the horizon; they are numbered outside the
equinoctial from one to twelve, commencing from the west point of the horizon. The concentric semicircles which appear on the lower
half of this tablet appear to be Almucantars projected on the supposition that the observér is stationed at the pole, so that the pole
and zenith coincide and the equinoctial becomes the horizon.! These circles are numbered commencing first from the outer tropic by
sixes, from six to 24, at which point is the equinoctial, and thence again from six to 78; the last two numbers, 84 and 90, and
one circle which would complete the 90 degrees being unwritten, in consequence of the interference of the central hole or Mahan.
Fig. 18 represents a similar projection as found in Mr. Vaux’ Astrolabe. In the portion above the straight horizon the inscriptions
are exactly similar to those last described, except that the Azimuths are marked by thirties: they are not numbered. Below the
straight horizon- the Almucantars are traced as before, but they are numbered six and six, up to forty-two, when the numbers stop:
reckoning from the equinoctial there would be fifteen circles if it were not for the interference of the Mahan. The radii from the
centre of the lower half on this tablet are very irregularly traced, as indeed are all the circles and lines, but since the numbers which
are written, somewhat capriciously, against and upon the radii proceed by tens from ten to 90, beginning from the east and west
points of the straight horizon, and ending on either side of the perpendicular diameter, I believe that they are the Azimuths, the first of
which, supposing the observer to be stationed at the pole, would be the line of the east and west. Fig. 19 is a projection for a place
without latitude, copied from the Hindt Astrolabe in the Museum of the East-India House. It contains the two diameters; the three
circles; the Almucantars inscribed and numbered by tens, commencing from the east and west above the straight horizon; the Azimuths
both above and below the horizon, shewing the Nadir as well as the Zenith, where the equinoctial, which is the prime vertical, is intersected
by the Azimuths, numbered by thirties only below the horizon ; and the lines of the hours, numbered from the east and west respectively,
from one to six. Immediately under the horizon, on the left side of the perpendicular diameter at a, are the words ST @, the
complete latitude, and on the right at b TIT IR, hours twelve.  Fig. 20 is the reverse of the tablet last mentioned, and contains an inscription
differing in arrangement from any that I have seen elsewhere. It is a projection of the sphere for 2 latitude of 72°, and comprises the
two diameters; the three circles; the Almucantars numbered by tens, the numbers commencing at the top of the meridian line under the
circle of the oblique horizon. Outside this horizon are the arcs of the unequal hours, numbered from one to six both ways, commencing
from either end of the straight horizon, and traced above as well as below the latter ; and the arcs of the equal hours, distinguished by
being dotted, traced both above and beneath the straight horizon, and numbered from one to twenty-two, beginning from the west
below the latter. At the foot of the tablet at a are the words WeJT O, latitude seventy-two degrees, and at b ﬁt{ 3, hours twenty-three.

The lines and circles usually found upon the tablets are sometimes so disposed as to combine two ordinary projections of the sphere.
I have not seen this arrangement mentioned by any author, but it occurs both in Shah Husain’s Astrolabe and in that belonging to
Professor Wilson. The double projection in the former instrument (Plate xix. fig. 12) will be particularly described in the following
pages. It will be sufficient here to state that it comprises the ordinary diameters and circles drawn entire, and serving in‘common
for both projections, the relative position of the diameters being, however, reversed, together with the Almucantars, the Azimuths,
and the arcs of the unequal hours, all of which are only partially traced; and that both projections are constructed for the same
latitude as is shewn by the horizons. In Professor Wilson'’s Astrolabe one tablet bears a double projection on either side, nearly
similar to the above, but exhibiting some slight differences. In these the diameters occupy their usual positions, and, together with
the circles, are common to both projections as before, but the Almucantars and the arcs of the unequal hours are all perfectly
inscribed throughout: the prime verticals are the only Azimuths traced, and they are drawn both above and beneath the horizons.
Each projection on each side of this tablet is constructed for a separate latitude, as is denoted by Dévanagari numerals placed
under the eastern halves of the several oblique horizons: such numerals being the only written characters that appear upon the
tablet. At fig. 12* of Plate xix. I have given a drawing of one side of this tablet, where the projections are constructed for the
respective latitudes of 30° and 24°: the other side is precisely similar, except that the constructions are for the latitudes 32° and 27°.
It may be remarked that in the plates to M. L. A. Sédillot's Memoir, fig. 88, plate 27, there is a diagram very nearly resembling the

ingeriptions above described : the learned author presents it as an example of the Ast d»T Astrolabe, which he mentions as one of the

! The combination of these two projections on the surface of one tablet is not without
Teason, seeing that they are both projections of a right sphere; for although the latter
kind is not now often so called, it was not unusual so to term it in former days. It may
be said to be right,” says Master Blundevile,  in two manner of wayes, first, when the
Horizon passeth through both the poles of the world, cutting the equinoctiall with

whom one of the poles of the world is their zenith, and their horizon is all one with
the equinoctiall, cutting the axletree of the world in the very middest with right angles ;
and because the horizon and the equinoctiall are parallels, this kind of spheare is
called a parallel spheare,” &. Cosmographie, in M. Blundevile his exercises, p. 313.

Pierius Valerianus also says—* Recta etiam nonnulli vocant, vbi polus vertici nostro
: 13

right angles, in which spheare they that dwell haue their zenith in the equinoctiall, which
Passoth right ouer their heads, to whom the dayes and nights are always equall.
Secondly, they are said to hsue & right horizon, and to dwell in a right spheare, to

perpendiculariter, et mquinoctialis est horizontis loco.” Compendium in
spheram per Pierium Valerianum Bellunensem; added to the Sphera of Sacrobosce.
12mo. Colonie, 1601, p. 179.
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class of instruments that are both Northern and Southern', but he gives no account of it whatever. I have copied his diagram at
fig. 13 of Plate xix.

Lastly, to these additional tablets may be added the Safihah at-Tasyir l\g..:i\ %%, on which, according to M. L. A. Sédillot,
are traced the great circles that pass through the two poles of the prime vertical, or first Azimuth, and each of the degrees of the
equator.? A drawing of this tablet will be found at fig. 15 of Plate xix.

None of the additional tablets above mentioned seem to have been used in Europe, but in some Western Astrolabes one tablet was
engraved with a map of the world in polar projection, having the north pole for its centre, and extending to the tropic of Capricorn.’
This map was certainly an European innovation, and Focard's quaint exordium to his description of its uses may lead us to suppose
that he was the first to introduce it into the Astrolabe.

5. The ’Ankabut \.;-‘,.\QG, spider, also called the Shabakah b, net (The rete, Alhancabuth, Aranea, Rete, Volvellum) is the
reticulated tablet (Plate xx. figs. 21, 22, 23, 24) which lies and revolves upon the surface of the other tablets, than which it is thicker
and firmer. In forming the reticulation of this tablet the portions cut out, and those left intact, vary in different instruments; but
a small circular portion at the centre, the outer circumference E F' M (Plate xx. fig. 21), and the ecliptic with the signs of the zodiac
A B C D, called by the Arabian astronomers the Mintakah al-Burdj oy ) &idale, girdle of the signs of the zodiac (Circle of the Signes,
Circle of Beastes, Mirach, Simiophoros, Signifer, Circulus obliquus vel inflexus) almost always remain untouched; a small part of the
outer circumference only being removed, at its summit, so that the zodiacal circle, the outer edge of which is the ecliptic, may at that
point be close to the Hajrah, and the sign thereon inseribed in apposition with it. The signs of the eastern zodiac correspond exactly
with our own, and are named by the Muhammadans as follows: Hamal d-.», the ram ; Thaur 3 33, the bull ; Jauza \)'J.;—, the sign
Gemini, called also Tauaman \eled, the twins ; Saratan w\b 29, the crab; Asad Sual, the lion ; Sunbulah Ry, the ear of corn, the sign
Virgo, also termed 'Azra \Jd;, the Virgin; Mizan Ve, the balance ; *Akrab e, the scorpion ; Kaus (w3, the bow, the sign
Sagittarius, sometimes termed Rami ,Jo\), the archer ; Jadi $de, the kid, the sign Capricorn ; Dalw J.b, the bucket, also called Sakib
al-Ma sW =\, the sign Aguam‘us; Hiit &sg>, the fish. Each sign in the zodiacal circle is divided into thirty parts, which are marked
separately in a Tdmm, or complete Astrolabe: in a Nisfi, or bipartite, each mark comprises two divisicns : in a Thulthi, or tripartite, three,
and so on. A number of pointers are also always left projecting from, and forming part of, the reticulation, on each of which pointers,
save one, are inscribed the names of some of the most conspicuous amongst the fixed stars: to these pointers I shall presently recur.
In a Northern Astrolabe the outer circumference represents the Tropic of Capricorn, that sign being placed at the summit of the
zodiacal circle, and, as part of the circumference of the tropic is there intentionally removed, in apposition with the Hajrah at A.
In a Southern Astrolabe the outer circumference is the Tropic of Cancer, the position of the ecliptic is reversed, and the sign Cancer
occupies the place of Capricorn in a Northern instrument, 4.c. touching the Hajrah. In a Northern Astrolabe the fixed stars which lie
between the ecliptic and the centre of the instrument are northern, and such as are between the zodiac and the outer tropic are
southern. In a Southern Astrolabe the reverse of this is the case. Sometimes a bar, or support, G H (Plate xx. figs. 22, 23, 24)
crosses the middle of the ’Ankabtit at the heads of Aries and Libra, serving to connect the reticulation of the *Ankabat, and extending
on either side to the outer circumference: this is called the ’Amad ras al-Hamal wa al-Mizin ub;l\ K J.AJ U”‘) dgas, pillar (or
prop) of the head of Aries and Libra. Other supports are also frequently added. 1In some Astrolabes the equinoctial circle, the inmost
tropic, viz. that of Cancer or Capricorn, according as the instrument is Northern or Southern, and the perpendicular and horizontal
diameters are marked on the ’Ankabit, coinciding exactly, where not cut away, with the same circles and lines in the Umm, or

on the tablets (Plate xx. fig. 22).  Occasionally in Asiatic, and very generally in European instruments, the whole or portions of the

' Mémoire, &c. p. 182. la raison, pourquoy ay mis le Miroer du Monde. Pour satisfaire dong & ma promesse,
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equinoctial circle are left entire. In Muhammadan instruments the portion gometimes remaining is that which is beneath and between
the end of Aries and the beginning of Virgo.! I have never seen any other part left; and both our English instruments agree with them
in this respect. In the Hindd Astrolabe of the Royal Asiatic Society, however, the whole of the equinoctial I K L (Plate xx. fig. 23)
remains untouched. In one instance, No. L. of the East-India House (Plate xx. fig. 24), the outer tropic, that of Capricorn, has been
completely removed, and the *Ankabiit is formed solely of the zodiacal circle G M H, the lower part of the equinoctial 7 K L, and the
»Améd rés al-Hamal wa al-Mizén G H within the zodiac: from these proceed the pointers of the fixed stars.

At the lower portion of the ’Ankabiit there is generally a small knob M (Plate xx. figs. 21, 22) projecting from its upper surface :
this is called the Mudir 2w, one who turns round, or the Muhrik 0] )=, mover,? and serves to turn the ’Ankabat about its centre. It is
usually placed upon the outer tropic, but its situation is somewhat varied : in the Hindd Astrolabe of the Royal Asiatic Society (Plate .xx.
fig. 23), and the two English instruments, the Mudir does not exist: in the Hindd Astrolabe of the East-India House it is on the right-
hand side of the circumference, opposite the head of Libra: in one instance, the Kific instrument in the British Museum, there are no
Jess than four Mudirs, one below as usual, another at the top at the beginning of the sign Capricorn, and the remaining two at either end
of the ’Amid ras al-Hamal wa al-Mizan. No. L. of the East-India House has the Mudir at the top M (Plate xx. fig. 24). In Professor
Wilson’s Astrolabe it is at the left end of a segment of the equinoctial under the sign Aries. The form of the reticulation, and of the
pointers of the stars, is varied in different instruments; and the Persian author mentions, by way of example of the latter, that the
pointers of the two valtures (Aquila and Lyra) are sometimes formed like the head or the beak of a bird, and that of the hand of Al-Jauza
(Orion) like the forefinger of 2 hand, the remaining fingers being clenched. These varieties in shape are left to the taste of the artificer,
which is unrestricted if he comply with the rule of leaving the requisite fixed points, and cutting away only so much of the remainder as
is consistent with coherence and stability.’

6. The pointers or indices appertaining to the face of the Astrolabe are differently described by the Asiatic and European writers;
and the latter even differ one from another. They appear, however, to be of two kinds: the one being separate and moveable, revolving
round the centre, and traversing the face of the instrument, over the 'Ankabit; and the other consisting of various pointers fixed to, and
inherent in, the *Ankabiit itself. The separate moveable index does not seem to have been used in the East; but such an index is
distinctly mentioned by several of the European writers. We find it in two forms, either extending across the entire face of the Astrolabe,
and cutting the centre, or merely proceeding from the centre to the circumference as a radius, like the hand of a clock. In the former
case it is sometimes called the Almuri, and must not be confounded with the Muri at the head of Capricorn or Cancer, which is a fixed
pointer in the 'Ankabtt placed at the head of such signs respectively, according as the instrument is Northern or Southern, and will be
described presently : it is mentioned and figured by Stoeffler, Focard, and Danti.* Of the latter form we have a description and drawing
in Ritter's treatise.® Focard describes, besides an Ostensor similar to that of Stoeffler, no less than two other separate facial indices,
which he calls the Ostensor, Index, or Régle, and the Petite Roue (Plate xxi. figs. 32, 83); but he expressly states that they are employed
only with reference to the map tablet.® Neither of these authors speak of the Murf at the head of Capricorn or Cancer. Koebelius, on

! The Persian author gives directions for leaving this portion of the equinoctial. Focard has the following passage :— L'antre partie moins principale contenue 2 la partie

* Mudir is the ordinary name, but the Persian author calls it the Muhrik. CL... 2 interieure, ou face, est nommé Index, ou Ostensor, qui est vne Regle, la droite ligne de
w\’_, b\i\':b){ i uG Yy o ,.L(lﬁ o sus u!; 5;"\’_) Saily &\j e n.._s“:f)" o "{» laquelle montre le leuer et coucher tant du soleil, que des estoiles.” Paraphrase de
iy ’{ e, g 2y ’Astrolabe, p. 29. Danti says— Sopra la detta Rete & posto un Regolo, che dal centro

" = g ; " 5 = e i N passa sino alla Circunferenza dell Astrolabio, il quale dalli Arabi ¢ chiamato Almuri,
a5 3l Jolo wb\ i Jea o ol s o 3~ t-u-)\ ety che in nostra lingua tanto uale quanto ¢ dire Dimostratore.” And again in another

3 Sl il (pre g 90 2 2 saslals aeflip 03l sl ;gm0 S| o« Sopraponendo poi il detto Dimostratore, & Almuri alla Rete, avertisci di non
sl (T Logaiie) Ldggie () el 3L asm G ol Dyp0 ;\),11 &3 #ashals | serrare il chiodo con la vite,” &c. Trattato, &c. Prima parte, p. 36, and quinta parte,
3 E_U}l\ silaie a@m & ’\’U'f' ol éL“ =ollaiy ﬁ iy el Vs J“J p-28. And see Plate xxi. fige. 20 and 31, the first being the Ostensor as figured by
Stoeffler and Focard, the second the Dimostratore of Danti.

* b, p. 162.
8 —— “Dens la mere est vne table nommee Speculum cosmographicum, Mape, ou
Miroir du monde: seruant pour les parties Septentrionales, Meridionales, Orientales,
et Occidentales, d’Europe, Afrique, Asie, et Amerique.” Paraphrase de I’Astrolabe,
p. 29. And see Ritter, Astrolabium, oder Niitzlicher Bericht von dem Astrolebio,
p- 69, et seq. and PL 4, Petrus Apianus, or Bienewitz, who was born in A.D. 1495,

and died in 1552, and who was professor of Math ics and Astronomy at Ingoldstad

)

in Bavaria, describes the Speculum C graf as & sep instrument, and not

as in connection with the Astrolabe. Cosmographia, siue descriptio orbis, Petri Apiani
per Gemmam Frisium aucta, 4to. Antuerpiss, 1550, fol. 27 r. Regner Gemma Frisius
was born in A.D. 1503, and died in 1558, he published several editions of the work
of Apianus, with Comments, and it seems that we owe all the geographical portion
of the Cosmographia to the editor and commentator.

¢ —— “Reste 4 present la declaracion du Miroer du Monde, et de ces vtilitez. Et

pource, que au commencement de notre euure, en la page 30 I'ay promis de donner

je vseray du Prouerbe commun, qui est, Que d’vne pierre faire deux coups, est habilité.
Et comme par I'Astrolabe, on ha la connoissance du Ciel, par le Miroer, ou Mape
monde, on aura celle dela Terre, et de ces parties: et ce certes ay fait, & fin que en
vn traité tu ayes lintelligence de tout le Monde.” Paraphrase de I'Astrolabe, p. 126.

© That is if reckoned by their latitude, as is usual in Eastern astronomical tables ;
but if by their declination, then of course the signs and stars between the equinoctial and
the centre of the Astrolabe are northern, and those outside the equinoctial are southern.
The Arabian astronomers usually mean the latitude of a star when they employ the
terms northern and southern, with relation to the stars in the ’Ankabfit; sometimes
however, these terms refer to the equinoctial. The author of the Maksad at-Talib
classifies stars and signs according to their declination. ,ﬁ\ @ u{\,ﬂ\ o 1;\..‘.‘:.3\ 3
BN 57 Ol Gl e ) 5 B Ry B Q) Jloe Jilo Wy
Ol B 5 did) y ity gl N, o8, g P9 B gl
3 D (ghe il 5 Ju) U5 e, but this is unusual.
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I have not met with an Eastern Astrolabe in which the artist has allowed his inventive
genius to overcome his religious prejudices by introducing the forms of animals. In the
r

h

pean instr he , this species of ornament is freely resorted to. Stoeffler

the practice—* Nennulli denticulos, stellas per eorum acumina designantes,
uel in modum folii uel rostri auis, uel alterius rei conuenientis nomini stells protrahunt,
subtile enim ingenium in huiusmodi figurationibus admodum prodesse potest.” Eluci-
datio, &c. fol, 20. verso. The English Astrolabes in the British Museum offer examples
of this species of ornament. See Appendix, No. I, H and .

* Stoeffler says—¢ Regula, Ostensor, Index, aut Almuri Arabico sermone in Astro-
labii anteriori parte currens,” &c. Elucidatio fabricm usfisque Astrolabii, fol. 21. v.
He also calls it the  Ostensor faciei” Ib. fol 29.v. And again speaks of it as
follows: « Demum accidit regula percurrens faciem totius instrumenti, hanc Arabes
Almuri aut Almeri inant: Latini Calculatorem, O; em, aut Indicem. Indicat
enim ostendit et supputat hores, gradus smquinoctialis et zodiaci,” &c.  Ib. fol, 32, .

¢ Ritter, after describing the constraction of the *Ankabit, adds—* Du sollt auch auf
dieses Netz oder Spi b, eine bewegliche Regel einhefften oder einschrauben,
welche du zwar in die Grad der Abweichungen, von dem ZEquinoctial Circkel, abtheilen

magst, inmassen du dann schon ziwor auch bey No. 2. genugsamlich unterrichtet
worden bist.” Astrolabium oder Nuetzlicher Bericht von dem Astrolabio, &c. p. 124.
1 have reproduced Ritter’s drawing at Plate xxi. fig. 34.

¢ __ «La premiere, et plus inferieure, est le Miroir, ou Mape monde, laquelle doit
estre appliquee 4 la concanité de I'Astrolabe, comme les autres tables: et par dessus
toutes icelles, quand on sen veut servir: et sur icelui Miroir I'Aranea: sur I'Aranea, la
petite roiie: & laquelle sont marquees les 24 heures auec la ligne de midi, et par dessus
tout, Iindex ou regle, en laquelle sont marquez les degrez de la Latitude Meridionale ou
Septentrioncle.”  Paraphrase de I'Astrolabe, p. 159, 160. Petrus Apianus gives a
similar account in his description of the Speculum Cosmographicum as a separate
instrument—¢ Adsunt etiam tres rotul® mobiles, quarum prima, sine inferior, Speculum
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the other hand, refers to the latter only, and is silent as to the separate facial index.! Chaucer alone of the European writers describes
the moveable facial index, which he calls the Labell, and which, from his account, seems to have extended across the face of his Astrolabe;
together with the Muri of Capricorn or Cancer.! I might easily multiply references shewing that a separate facial index of some sort was
usual in Western Astrolabes, but the passages adduced in the notes will be sufficient. Moreover, in the small English Astrolabe in the
British Museum such an index is actually extant: I annex a drawing of it at fig. 35 of Plate xxi, from which it will be seen that it
coincides in form with the Almuri of Stoeffler, Focard, and Danti. I do not find anywhere a separate facial index alluded to by the
Eastern authors who use the word Muri ($;, indes, as applying exclusively to the fixed pointers in the 'Ankabit, and more especially
to the Muri at the head of Capricorn or Cancer. It is true that Mash4 Allah wrote in the East; and in the MS. of his treatise on the
Astrolabe in the British Museum an index is mentioned as traversing on the surface of the 'Ankabit, and called the Novella,’ a drawing
being added similar in form to the facial index given by Ritter (Plate xxi. fig 36). This Novella is spoken of as distinct from the Muri of
the head of Capricorn, the latter being separately mentioned* and figured in a diagram, with the words Almuri, Calculator, Ostensor
graduum, Divisor, written over it (Plate xxi. fig. 37). It must be remarked, however, that in the translation of Masha Allah, annexed to
Galucci's version of the Margarita Philosophica, the Muri of Capricorn is the only one mentioned,® and the moveable index, or Novella,
is nowhere alluded to. The Novella was therefore probably an Furopean invention: it has no Arabic name; and the word Novella
itself may imply that it was an improvement. The mention of it, however, in our copy of Mashé Allah, proves that it was known as early
as the middle of the thirteenth century. Five of the Eastern Astrolabes that I have seen have the 'Izidah (Alidada), or usual index
on the back, and the central pivot, on which the parts of the instrument are placed and fastened together; of both of which more
hereafter. In all of these Astrolabes it is ttterly impossible that a separate facial index could have existed; for even by compression, not
the smallest space can be produced so as to admit of the introduction of any thing between the "Ankabit and the wedge which crowns
and confines the whole, as will be described in the sequel: the 'Ankabits and the 'Tzddahs are moveable, without shake in any direction,
and the insertion of the least additional thickness would interfere with their rotation.®

In the Kafic Astrolabe, brought from Egypt by M. Marcel, there are, according to the statement of M. Sédillot, two 'Tzédahs, one
on the face of the instrumeént over the ’Ankabit, similar in form to the usual dorsal 'Izadah, and another in its customary position on
the back’ If this were so the facial ’Izadah would be, so far as I know, a solitary instance;® but I think from an examination of
the plates, all that remains of this Astrolabe,’ it by no means appears that there were fwo 'Izddahs, but rather the contrary. Plate xiii.
fig. 47 in the Memoir presents a perspective view of the entire instrument; the face is uppermost, and an 'Izédah is represented over
the ’Ankabat (Plate xxi. fig. 38). Plate xiv. fig. 49 (Plate xxi. fig. 39) is a side elevation of the same instrument with an ’'Izadah,
which M. Sédillot maintains is dorsal, but which, according to my idea, is identical with that represented in the perspective view: the
position of the 'Izadah, which appears with the small end of the Kutb or pivot projecting through it, with its wedge, as represented in
fig. 47, whilst on the other side of the main body of the instrument is the head of the pivot, would seem sufficient to shew that the 'Izadah

in this figure was lying on the face of the instrument; besides, between it and the main body there are certain lines which can represent

Orbis, (quod Mappam vocant) representat.  Altera fert zodiacum, et ob similitudinem,
rete siue aranea nominatur, apud Arabes antem Alhancabut. Tertia verd et ultima
volubilis rotula parua, habet 24 dinisiones horarum, cum Indice Meridiei. Est insuper
Index, qui voluellum vel Alhidada dicitur, supra centrum infixus, qui omnes rotulas
di tinet, et ingit, ne facilé & centro decidant.” Cosmographia, p. 63.

!« Bt circa initium in eodem zodiaco est reli quidam denticulus, qui Arabicd
almuri dicitur, Latine uero ostensor: quia ipse est qui ostendit gradus in limbo
descriptos.”  Astrolabii declaratio, fol. 4. v.

*— « Then hast thou a Labell, that is shapen like a rule, save that it is straight and
hath no plates on either end, but with the small poynct of the foresaide Labell shalt
calcule the equacions in the bordure of thine Astrolabie, as by thine almurie,”——¢ Thine
Almurie is cleped, the denticle of Capri or els the calculere, this same Almurie
set fixe in the hed of Capricorne, and it serueth of many a necessarie conclusion in
equacion of thinges, as shall be shewed.” The Conclusions, &c. fol. 263. v.

L « Facies etiam aliam regulam qus novella dicitur ut hic patet que sit divisa per

! 3

quantitd della larghezza, nella quale si pud descrivere I'Almuri dei gradi, il quale & un
denticello, che uscisse dal capo del Capricorno soprai dal lembo predetto, la grossezza del
qual lembo & sopra la quantitd della rete.” Margarita Filosofica, p. 1034,

® The five Astrolabes alluded to in the text are—the Kdfic one in the British
Museum ; the three, two Arabic and one Hindf, in the East-India House; and the
Hind6 instrument in the Museum of the Royal Asiatic Society. In Shéh Husain's
Astrolabe the 'Tzédah on the back is wanting, and, not knowing its thickness, no con-
clusion can be arrived at from the mere length of the pivot. In the Astrolabe
belonging to Mr. Vaux, the place of the wedge is supplied by a nut which, of course, by
being withdrawn a thread or more on the screw cut on the pivot would allow of the
addition of an extra index: the exact portion of the pivot used as an axis of rotation is
obviously indeterminate.

7 Mémoire, &c. p. 166.

* M. Sédillot in a note relative to this 'Izédah says— Dans la plupart des astrolabes
arabes, cette alidade est remplacée par un simple indicateur (appelé almuri), qui sert

notas super divisi linese meridionalis tabuls latitudinis tus regionis per al
tharath et hec curret super faciem rethis.” Old Royall MS8. No, 126, xvii.

4 ——« Et sit super capud Capricorni almuri grad ie O grad quem
quidam Latinorum ut in quodam loco dixi modo calculatorem dicunt.” And again in
the recapitulation of the parts of the Astrolabe at the t of the second part
of the treatise, after the description of the *Ankabit, we find— Postea est almuri quod
ostensor dicitur latine verticulus scilicet extra circulum capricorni in alhancabuz
relictus.” Old Royall MSS. No. 126, xvii.

¢ —— “T1 qual lembo deue essere pid largo del cerchio del Capricorno, sopra quella

1 t & marquer les degrés inscrits sur le limbe.” Memoire, &c. p. 166, note 4.
If he mean here the Muri Rés al-Jadi, he is nndoubtedly right: if not, as he refers to
no authority for his stat t, I must to differ in opinion from him until some
actual ple be i d, or satisfactory evidence be adduced, of the existence of any
separate index whatever on the face of Eastern Astrolabes.

® The figures 47,49, 51, and 52 in the Memoir are copies of Nos. 1, 2, 3, and 4 in the
engravings in the Description de l'figyp , (loc. cit. PL H H) but they are not quite accu-
rate. The drawings which I have given at Plate xxi. figs. 38, 39, 40, 41, are traced from
the latter work, but even these do not clearly shew the mechanical adaptation of the parts.
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nothing but a section of the 'Ankabit with its Mudir at the bottom. TFigs. 51 and 52 (Plate xxi. figs. 40, 41) are respectively merely a
plan and elevation of the 'Izédah, here called facial by M. Sédillot. I think myself there can be little doubt that there never was but one
"Iz4dah in the original instrument from which the drawings were made, and that such 'Tzédah was erroneously placed on the face instead
of in its proper position on the back of the Astrolabe, and so represented in the drawings, Even, however, if there were two 'Izédabs,

their existence would prove nothing, since, as we have already seen, the Astrolabe of M. Marcel, as placed in the hands of the draughtsman,
ywas composed of parts belonging to different instruments; and if the tablets, as is self-evident, belonged to two distinct Astrolabes, why may

not the two ‘Izadahs also.! Under the circumstances, then, I think it may fairly be concluded that the separate moveable facial index was

either never admitted, or, at least, extremely unusual in Oriental Astrolabes.” I now passon to the fixed pointers on the "Ankabit, to which

I have already adverted. They are all in the same plane with, and form a portion of, the substance of the Ankabut itself. The first of them,

A (Plate xx. fig. 21) is a small sharp spike projecting from the summit of the *Ankabit at the point of the Zodiacal circle which touches

the Hajrah, in consequence of a portion of the outer tropic being removed, as above stated. In a Northern Astrolabe this spike is placed

at the beginning of the Sign Capricorn and the end of Sagittarius and is usually called simply the Muri, or the Muri Rés al-Jadi L_;».\;u ol S

Muri, or indez of the head of Capricorn ; it points to the inner circumference of the Hajrah, and serves, as the ’ Ankabtt is turned, to mark off
the divisions inscribed thereon. Muhammad an-Natt4h says that it is placed at the head of Capricorn in preference to the other signs,

on account of the proximity of Capricorn to the Hajrah? Ibn as-Samh and Az-Zubair term this Muri, the Murf al-Ajzé ;\}Y\ (8 o index
of the divisions. In the Southern Astrolabe this fixed Index has the name of the Murf Rés as-Saratén b 2o\ (), 8y, index of the head of
Cancer, that sign, as already explained, taking in such case the position occupied by Capricorn in a Northern instrument. No other facial
index is mentioned by any of the Arabic and Persian authors I have consulted except the Muris of the stars, which I now proceed to

describe. These latter, distinguished by numerals in the diagrams (Plate xx. figs, 21, 22, 23, 24), consist of a number of pointers project-
ing from, and being in one piece with, the net-work of the *Ankabut, and are called simply Shazéya GUad, plural of Shaziyah &3\ads, splinter,
(denticulus), or Shazéys al-Kawékib .SVyS Wad, Shaziyahs of the stars. Az-Zubair and Muhammad an-Nattsh add the appellation of
Tbar al-Kawakib «S143V ), needles of the stars, and Az-Zubair also terms them Murifyat al-Kawakib «uS1ySOV <o\ 10, Muris of the stars.
On each of these Shaziyahs or Muris is inscribed the name of a fixed star, and each one is called accordingly the Shaziyah or Muri of the

star, the name of which it bears.

7. The Zahr al-Usturlab ¥ Yaw¥\ b, the back of the Astrolabe (Postica, Dorsum) is the under surface of the Hajrah and Umm,
that is, of the main body of the instrument. It is in one plane. The inscriptions on the back in different Astrolabes vary materially.
In every instance, however, we find the two diameters A B, E W (Plate xxi. fig. 25) as on the Umm or the Tablets. The perpen-
dicular diameter A B, which is produced through, and bisects the back of, the Kursi 4 4’, is called as before the Khatt Wasat as-Sama,
or Khatt Nisf an-Nahar: it is also sometimes termed the Khatt al-Tlakah &5Mal} Lax, Zine of the 'Ilakah, from its being in the same line of
direction with the suspensory cord. The horizontal diameter is similar to that on the face of the Astrolabe, and has the like names; its
whole length being denominated the Khatt al-Mashrik wa al-Maghrib; its Western half the Khatt al-Maghrib, and its Eastern the
Khatt al-Mashrik. The quadrants formed by the intersection of these diameters are termed according to their position; that above on
the left 4 C E is the Rub’ ash-Sharki al-Jamibi 3 ,.\l\ é )-:J\ & Eastern Southern quadrant; and that on the right A ¢ W the Rub’ al-
Gharbi al-Jandbi (4 J.Aﬂ 3 Jid\ &, Western Southern quadrant; the lower quadrants E C B, W C B are called respectively Ash-Sharki
ash-Shamali ‘:.}\.:‘:J\ ‘_g" ;.:..“, Eastern Northern; and Al-Gharbi ash-Shamal ‘g\.."‘.‘)\ 3 &, Western Northern. The upper quadrant on
the left hand is also denominated the Rub’ al-Irtifs’ &\53)“ & quadrant of altitude. Generally speaking, the back has traced upon
it several concentric circular bands, which are usually inscribed, and occur in the order, as follows: the degrees of Altitude in the
upper quadrants E A4, W A of the outer circle up to 90: the arcs of the shadow B E, B W measured in Akdim
(.\dé\, Jeet, and Asabl, e\n\, Jingers, in the lower quadrants of the same circle: the degrees of the Zodiac, thirty to
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each Sign: the names of the Signs: the days of the year for each month: and the names of the months. Oriental
artificers often omit all these circular bands, except the outer, and sometimes trace the remainder only in the lower half of the back
of the Astrolabe, i.e. below the horizontal diameter. The two quadrants above such diameter are, in Eastern Astrolabes, generally
inscribed with a series of sines and arcs used for various purposes. One of these quadrants, most frequently that on the left of
the perpendicular diameter, i.e. the Rub’ ash-Sharki al-Janibi, almost invariably presents the series of sines found in the species of
quadrant called the Rub’ ad-Dastir ),.“wu;“ & quadrant of the canon.! The arc E A which bounds it is the arc of altitude, divided
into 90 degrees; the perpendicular boundary line or radius 4 C is the whole sine; the horizontal radius C E completing the outer
limits of the quadrant, being the cosine. ~Each of these extreme radii is divided into 60 equal parts. The sines are both Mabsit
byeuso, extended, which are parallel with the cosine, and Mankds- (35w, inverted, parallel with the whole sine. In large instruments
the sines are drawn from each degree of the arc of altitude both ways, ¢.e. perpendicular to each extreme radius of the quadrant, the
sines both Mabsit and Mankis being of course each 90 in number, and dividing either radius into 90 unequal parts, in which case
the quadrant is termed nonagesimal; but in small instruments this is impracticable, since towards the extremities of the arc the divisions
become so minute as to be undistinguishable. In small instruments, therefore, the parallels are drawn, not from the degrees of the
are, but from the 60 divisions of the extreme radii, and the quadrant is then called sexagesimal. The Kuific Astrolabe in the British
Museum (Plate xxi. fig. 26), and the instruments belonging to Mr. Vaux (Plate xxi. fig. 28) and the Royal Asiatic Society, exhibit
specimens of sexagesimal quadrants in which both the sines and cosines are traced, cutting each other at right angles. Occasionally
the two kinds of quadrants are found united, the Rub’ ad-Dastir being nonagesimal as regards one extreme radius, and sexagesimal
as regards the other., The parallels are sometimes only drawn horizontally, and proceed either from the degrees of the arc, or the
divisions of the whole sine according to the size of the instrument. An example of the former or nonagesimal arrangement of the
cosines of altitude is offered in the Astrolabe of Shah Husain (Plate xvii. and the quadrant 4 C E, Plate xxi. fig. 25), and
also in that of Major Pottinger: the sexagesimal order of the horizontal parallels, drawn alone, is found in that of M. Marcel, in
No. II. of the Kast-India House (Plate xxi. fig. 27), and in the Hindd instrument in the same collection. In Professor
Wilson’s Astrolabe both the upper quadrants are inscribed with the horizontal parallels, which are sexagesimally arranged on the left
of the perpendicular diameter, and nonagesimally on the right. The sexagesimal quadrant is, however, on close examination, evidently
palimpsest: the vestiges of a former inscription being perceivable in some places, whilst the present engraved lines are clearly of modern
workmanship. These vestiges, so far as they can be made out, seem to shew that both the upper quadrants were originally occupied by a
series of ninety horizontal parallels, proceeding from and uniting the several degrees marked upon their respective arcs; but this is not quite
certain, and even in the right hand quadrant the nonagesimal cosines of altitude are in a great measure obliterated. A small arc of a
radius of 24° is often traced from the centre of the Rub’ ad-Dastir (Plate xxi. fig. 28): it is called the Arc of the Obliquity of the
Ecliptic. The other upper quadrant 4 ¢ W (Plate xxi. fig. 25), generally that on the right of the perpendicular diameter, that is
to say the Rub’ al-Gharbi al-Jandbi, usually contains, in Eastern Astrolabes, an arc of altitude W 4, and a series of arcs, parallel
with the arc of altitude, and representing the parallels of the signs of the Zodiac; each sign being subdivided, when there is sufficient space,
by other intermediate arcs. Occasionally the parallels of the signs occupy the entire interior of this quadrant (Plate xxi. fig. 27); but
sometimes, as in the Astrolabes of Shah Husain and Major Pottinger, and the Hindé instrument in the East-India House, the arc of the
Obliquity of ‘the Ecliptic F €' G (Plate xxi. fig. 25) is drawn from its centre, and the parallels are traced between the latter and the boundary
arc. Usually the names of the signs of the zodiac are written at either end of the ares of their parallels, D F' G H (Plate xxi. fig. 25);
but sometimes they are designated by numerals (Plate xxi. fig. 27), O standing for Aries, 1 for Taurus, and so on to 11, which signifies
Pisces. On this quadrant we most often find traced the arcs of the unequal hours (Plate xxi. figs. 26, 27), and sometimes those of the meridians
at different latitudes ff f f (Plate xxi. fig. 25), and of the altitude of the sun at different places g hi k, &c., when it traverses the azimuthal
circle of the Kiblah? for the commencement of the signs at such places. This circle, or Azimuth of the Kiblah, as it is termed, is the
vertical circle which passes through the zenith of Makkah, and that of the place of the observer. The meridian arcs /' f f f, and azimu-
thal circles of the Kiblah g A i k, §c., are inscribed in the Rub’ al-Gharbi al-Jantbi in both Shah Husain's and Major Pottinger's Astrolabes.
The arcs of the equal and unequal hours appear to have been almost invariably placed in these upper quadrants in European instruments.

The lower quadants of the circular space, included within the band or bands above mentioned, are in nearly every instance
occupied by the square of the two shadows (Scale Altimetre) N O P R @, viz. the horizontal P O, P R, and the vertical N 0, Q R, which
are called respectively the Mabsiit SoJ..gn, extended, or Mustawi (5 g%, level (Umbra versa), and Mankis ua‘,ﬁu or Ma'kis u*'ﬂ“:

' This quadrant and its uses will be found described by M, L. A. Sédillot. | Makkah, towards which, in whatever quarter of the world they may be, they turn
Mémoire, &c., p. 82 et seq.
! The Kiblah 3.5 of the Muhammadans is the Ka'hah E,.{or Square Temple at

themselves when about to pray,
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;nwerted (Umbra recta) ; in Eastern Astrolabes these shadows are generally measured in one quadrant by Akdim t.\9.3\ Jeet, and in the other
by Asébi’ gbel fingers. Tn the Zill al-Akdim elos¥l Jb shadow of feet, Ehe lines on which it is measured in the square, whether vertical
or horizontal, are divided into seven spaces: in the Zill al-Asabi’ g)ba¥l b shadow of fingers, the lines have twelve divisions. In some
cases a third kind of measurement is employed, the lines being divided into sixty parts; this is called the Zill ag-Sittini &_si.:l\ Jla
sexagintal shadow. In some Astrolabes other circles are added to those above mentioned, or substituted for them. In European i;lstruments
we often find tables for the Dominical letter, the Golden number, &c.! In the Astrolabes of Shah Husain and Major Pottinger astrological
tables of the Muthallathat il triplicities (Triplicitas); the Huddd 390 terms, limits (Terminus, Finis, End, Bound); the Wajth ss29
faces (Facies) of the Planets placed in apposition with the signs of the Zodiac; and of the Manézil J e mansions, or Lunar Mansions, are
introduced into the lower quadrants. The Lunar Mansions are also found on the back of No. II. of the East-India House. I have
1ot met with these tables in any other instrument, but it appears from Focard that the practice of inscribing them on the backs of Astro-
labes was not peculiar to the East.? The matters to which they relate demand some little explanation. Since the main features of the
science of Judicial Astrology, as practised formerly in Asia, and as it there obtains at the present day are absolutely identical, I have not
thought it requisite to consult many Eastern authorities, but have contented myself with the examination of a few treatises by the most
approved authors. A reference to the writings of the European Astrologers will shew that I might perhaps have spared myself even this
trouble, as their science was derived from the East, and its principles remained unchanged in their hands.* The Astrological tables found
on Astrolabes relate entirely, at least so far as I have met with them, to some of the chief divisions of the signs of the Zodiac and of the
Planets; and thus the necessity of entering into much unprofitable detail is avoided, and few words will suffice.

A Muthallathah &4 triangle, combination of three (Triplicitas, Triplicity), is a certain division of the signs of the Zodiac according to
the four elements and supposed nature of the signs. The Muthallathat el triplicities, are therefore four in number, and are respectively
termed by the Arabs Nériyah & )\3 fiery, Arziyah &%)\ earthy, Hawaifyah &3lsd airy, and Méaifyah £33\ watery; the Persians call these
triplicities Atishi t.!“‘j: Khaki ‘_,9\'», Hawaii u;‘J“: and Abi g’\ , words which have the same significance as the Arabic names. The
first, or Fiery Triplicity consists of Aries, Leo, and Sagittarius; the second, or Earthy, of Taurus, Virgo, and Capricorn; the third, or Airy,
of Gemini, Libra, and Aquarius; and the fourth, or Watery, of Cancer, Scorpio, and Pisces. The five planets have dominion severally in
each of these Triplicities, sometimes ruling by day, sometimes by night, and sometimes governing both by day and night. They are called
Lords of the Triplicities. In the Fiery Triplicity the Sun and Jupiter are Lords by day and night respectively, interchanging their functions
alternately ; Saturn is their companion (LegS} >y%) and has dominion both by day and night® In the Earthy Triplicity Venus and the Moon
are Lords by day or night, and their companion in both is Mars. In the Airy Triplicity the Lords of the day and night are Saturn and
Mercury: Jupiter governs both by day and night. In the Watery Triplicity Venus and Mars rule severally by day and night, and the
Moon has common dominion.® Hamd Allah al-Mastaufi, in the Nuzhat al-Kulub, gives the following table of the Lords of the Triplicities,

shewing their respective dominions in each at one view—

Lords of the

Triplicities. Fiery. Earthy. Airy. Watery.
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' —<Qutre dens lesdites lignes, ou arcs, sont trois petits cercles, Au premier, sont les r_,;“ ¥o). Casiri mentions the work, giving the first words, which agree with those

lettres dominicales. Le second montre le ciecle du soleil: Le troizieme le nombre d’or. | in the above MSS., under the title of Al-Madkhal fi Sind’at Akhim an-Nujim

Et conuient commencer & conter iceux nombre & vne petit croix, I'an que I'Astrolabe
aura esté fait, et en allant vers la main senestre, suiuant I'ordre des annees, trouueras
ce que demanderas.” Focard, Paraphrase de I'Astrolabe, p. 18.

#——¢En aucuns Astrolabes y ha des cercles par lesquels 'on void les faces, triplicitez,
et termes des sept planettes, marquees de leurs caracteres. * * * * Semblablement les
28 mansions de la lune.” Paraphrase de I'Astrolabe, p. 19—20.

* The Eastern works that I have examined are as follows—I. Kitdh Mukhtasar al
Madkhal J,AL\ J‘Sg‘ u\.{ This is an abridgment of the Madkhal fi 'Ilm an-
Nujtim f);“ rl; 3 J>de by Ja’far Ben Muhammad Ben 'Umr Al-Balkhi, known
by the name of Abéi Ma’shar (Albumazar) al-Munajjam, who died in A.H. 272
(A.D. 885). See Héj. Khalf. Tom. V. p.475. Nicoll. Bibl. Bodl. Codd. Orr. Cat.
- 238. IL An Astrological treatise in four Books, by Abé al-Hasan Kishyar (Sce
supra, p. 3, note 3.) Thave had access to two copies of this treatise, one in the
British Museum, Additional MSS. No. 7490. 1, the other in the Library of the East-
India House, No. 1541. 2. In the former it is entitled Kitdh Majmil Kashyar

S Jes® LU, in the latter Kitdb al-Majmil i Akbém an-Nujim 3 Jos oS’

f’a\ fK’\ slo d J—&,\ Bibl. Arab. Hisp. Tom. I p. 400, c. 2. It is evidently
the same work as that described by Hajji Khalfah, in conjunction with the Madkhal
by Abf Ma’shar (loc. cit. p. 475). Hajji Khalfah states that Kfishyar composed his
quadrupartite treatise in A.FHL. 357 (A.D. 967); but he gives a different commencement
from that found in the MSS. above mentioned, and in Casiri. III. The Nuzhat al-
Kubib. IV. The Nafis al-Funfin.

* See Ad Astrorum Judicia facilis Introductio Claudio Darioto Pomarcensi authore.
4to. Lugd. 1557. Astrologia restaurata; or, Astrologie restored: being an Intro-
duction to the General and Chief part of the Language of the Stars. In four Books.
By William Ramesey, Gent. Folio. London. 1653.

¢ According to Ramesey Saturn was sometimes omitted, buf he was added, “that by
his cold nature he may temperate the excess of heat.”  Astrol. Rest. Lib. 2. chap. xii.,
p. 70.

¢ Ramesey says that Mars, “both night and day, hath assigned to him chief domi-
nion of the Watery Triplicity ; ccrtainly the reason why Mars was assigned chief rule
of the Water was to cool his courage and abate his heat; for we see he is more power-

full to work his mischievous pranks in Leo than in Cancer.” Ib.
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A Hadd :», limét (Terminus, Finis, Term, End, Bound), is a certain number of degrees in which in each sign of the Zodiac every one of
the planets has a priority. These divisions, or allotments of degrees, are called Huddd 3yde, limis, because the planets have their propor-
tions so assigned to them, that at the end of so many degrees the limits of another planet commence; as, for example, from the first degree of
Aries to the sixth is the term of Jupiter; from the sixth to the fourteenth the term of Venus, and so on. The Wajh &gy, face (Facies, Face),
of a planet is the third part of a sign, and therefore consists of ten degrees.! The Wujih sgs-y, faces, of the planets are among the essential
dignities thereof, and they have severally special dominion therein. I have thought it unnecessary to enumerate here the Terms and
Faces of the planets, as they will be found in the particular description of Shah Husain’s Astrolabe which follows. The Manazil J;Ue, plural
of Manzil J;3e, @ mansion, are certain divisions of the Moon's orbit founded upon the successive positions taken up by that star in passing
through each sign of the Zodiac in its monthly revolution. They seem to have existed from time immemorial in China and in India.? In
China they were employed for astronomical purposes ; and since, in India and elsewhere, they have always been used solely for astrological
combinations and the forming of various prognostics, M. Biot concludes that they originated with the Chinese. Be this as it may, there
is little doubt but that they passed from India into Arabia about the time of the Khalifah al-Mansiir,” and eventually from the latter country
into Europe, where they are proved to have been known as early as A.D.961.* The duration of their use in Europe appears to be uncertain ;
but they are marked in the Catalan Atlas, which was constructed in the latter half of the fourteenth century of our sra, and is preserved in
the Bibliothéque Impériale at Paris.’ In the East the Lunar Mansions are employed to the present day, and occupy an important place
in the astrological system prevalent throughout Asia.’

8. The Index which traverses the back of the Astrolabe, is called the ’Izadah 3s\Las, door post (Alhidada, Dioptra, Mediclinium,
Radius, Regula, Verticulum, Traguado, Alidade). The ’[zadah is a necessary appendage to every Astrolabe: it is a flat narrow rule,
extending across the whole diameter of the back of the instrument, so as to touch with either end the outer circumference, whereon the
degrees of the Hajrah are inscribed, and rotating round its centre. In the Persian MS., and the Maksad at-T4lib, it is stated that the 'Izadah
is of two kinds, viz. TAmm FB, perfect, and Muharraf or Munharif u}" or b Jﬁ", inverted. The TAmm is bisected in its length and breadth
" respectively by two lines drawn at right angles to each other, the point of intersection being the centre of the 'Izidah. The line of longi-
tudinal bisection, which always exists in both sorts of Izadah, is called by the European writers the Linea Fidei, or Fiducie.! I have never
met with a Tamm 'Tzédah. In the Muharraf (Plate xxi. figs. 38, 40, 43, 44, 45) one half of the breadth of the 'Izadah is removed along its
whole length, leaving only a small circular portion near the centre, sufficient for the passage of the Kutb, or pivot on which it turns,
and which will be presently noticed : sometimes this excision of the breadth of the 'Izadah is made in opposite directions, or by inter-
change (Jal3 Yy ), i.c. one half of its breadth is removed from one half of its length, and the opposite half of its breadth from
the other, so that the 'Izadah is divided as it were into two arms, extending from the opposite semicircles of the portion left about
the centre of the instrument, leaving the line of longitudinal bisection of the 'Izadah intact (Plate xxi. fig. 42).° At either end of the
'Izddah is a flat rectangular plate. These plates are fixed parallel with each other, at equal distances from the centre of the 'Izadah,
and at right angles to its plane of rotation. They are termed Libnatin @i, the two tiles (Tabellm, Pinne, Pinnule) (Plate xxi. figs.
38—45), each one being called a Libnah &J. In the Maksad at-Talib the Libnatan are also termed Daffatin w\.‘i::, the two boards of
a book, and Az-Zubair gives them the additional name of Hadafin )60®, the two archers’ butts. Through each of these Libnahs is bored
a small aperture, or Thukbah &5, %ole, the one exactly opposite the other, the two together being denominated the Thukbatin al-Irtifs’
giY wli, Bestw: Bolas of altitude (Plate xxi. figs. 38, 42). In some instances each Libnah is pierced with two holes (Plate xxi.
fig. 43), one very minute, and another, the upper of the two, somewhat larger; of these the lesser holes are employed for taking observations
of the sun in the daytime, the larger for observing the stars at night. Some workmen, according to the anonymous Persian author,
are satisfied with the two first-mentioned holes, and make a notch at the top of each Libnah, in which, at the time of taking the alti-
tude of a star, a small tube is fixed, the hollow part of the said tube being over against the two holes.” The notches are found in
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the Astrolabe No. IL of the East-India House, but there are fwo holes below them in each Libnah (Plate xxi. fig. 43). In the Hindd
Astrolabe of the Royal Asiatic Society, the lower holes alone are present, the place of the upper ones being supplied by a brass tube
passing through, and soldered into, each Libnah (Plate xxi. fig. 44). In Mr. Vaux’ Astrolabe the Libnahs have tkree holes in each, the
largest being in the middle, and the smallest, which is exceedingly minute, at the top (Plate xxi. fig. 45). The ends of the 'Tzadah are
sharp pointed, and are termed the Shaziyatén al-Irtifs’ &\.ES)Y\ u\.‘i*h&, the two Shaziyahs of altitude: they point to the divisions marked
on the inner circumference of the back of the Hajrah. The anonymous Persian author mentions that the unequal hours are sometimes
traced on the 'Tzadah; and this is also stated by Mash4 Allah. The former adds, in another place, that it is occasionally engraved with scales
of sines and arcs,' and gives some instructions as to the method of division. The Astrolabe, No. II. of the East-India House, offers a
specimen of a divided 'Tzadah (Plate xxi. fig. 43).

9. The apparatus for fastening the various parts of the Astrolabe together comprises three pieces, viz. 1. the Kutb a3, pivot (The
Exiltre, the Pin, Alchitot, Architob, Clavus, Vectis teres sive rotundus, Axis, Cavilla), sometimes called the Mihwar o=, aais,
or the Watad 039, stake. 2. The Faras 3, horse (The Horse, Alpherath, Apheratz, Alferaz, Equus, Caballus, Cuneus). 3. The Fals s
a small coin (Alphelath). The Kutb resembles a nail with a large head. At the smaller end it is either pierced through with a long narrow
aperture (Plate xxi. figs. 44, 46, 50),” called by the European writers the Stabulum, or has the worm of a screw cut upon it (Plate xxi.
figs. 47, 52),? for the reception of the Faras. The Faras is usually a small flat wedge, fitting tightly into the aperture at the end of the
Kutb. This wedge has received its name from being sometimes shaped, more or less, in the form of a horse (Plate xxi. figs. 48, 49, 50, 51);*
or it is a nut in which a female screw is cut, adapted to the screw at the end of the Kutb (Plate xxi, figs. 47, 52).° The Fals is a small ring
fitting loosely on the Kutb, in order to prevent the Faras from injuring the surface of the *Ankabut® (Plate xxi. fig. 53): it is sometimes
in one piece with the latter, or permanently fastened thereupon. The mode in which these several parts are applied to the Astrolabe is as
follows :—A hole, called the Mahan (.'J""1 of the size of the stem of the Kutb, is first pierced through the ‘Izadah, the main body of the
instrument, the tablets, and the ’Ankabit, and these are successively deposited upon the Kutb, the head of which is placed downwards, in
the order above mentioned, the tablet constructed for the place of observation being laid on the top of the other tablets, and under the
*Ankabit; the Fals is then dropped on to the protruding end of the Kutb, over the ’Ankabit, and lastly, the Faras is inserted into the
aperture of the Kutb, and pushed home,’ or screwed on over all, though not so tightly but that the 'Ankabit and the 'Tzadah may rotate
upon their axes. The Astrolabe being suspended from the 'Ilakah is ready for use.

After this general account of the Astrolabe, I trust that the following particular description will be readily intelligible. In order
to avoid disfiguring the impressions taken from the original instrument, I have abstained from adding to them any extraneous marks: all
the essential parts, however, are repeated in the plates of diagrams at the end; and it is hoped that the reader, by referring to them
at the same time with the original impressions, will be able at once to perceive the parts of the latter to which the text refers. We
know nothing of the history of our Astrolabe beyond what is borne upon the face of it, and the fact that it formed part of the collec-
tion of Sir Hans Sloane, who died in January A.D. 1753. As the instrument itself was made in the latter half of A.D. 1712, its stay in
Persia was but short. By what means it arrived in this country it is difficult to conjecture, but it is scarcely doubtful that it was lost
or stolen during the troubles that arose in Persia immediately after Shah Husain’s abdication. Was it perchance carried away by the
Jesuit Father Krusinski, who was in Isfahén during the siege by the Afghins? Jonas Hanway, the English traveller, returned to Eng-
land in the month of October A.D, 1750,° so that, though unlikely, it is just possible that he might have procured the Astrolabe in Persia, and
have disposed of it to Sir Hans Sloane. If this had been the case, however, it is highly improbable that Sir Hans should not have noticed
his acquisition of the instrument from so remarkable a source, and no notice of any kind is added to the entry in the catalogue of his
collection. 'The face of the tablet in the Astrolabe which is constructed for the Latitude of Isfahan, bears such evident marks of frequent

! Colebrooke, in his Memoir on the Indian and Arabian divisions of the Zodiac, has
pointed out the identity of the Wajh with the mpdowwov of the Grecks, and the near
correspondence between the Wujth and the Dréshkénas of the Hindfs, the Decani of
the Roman authors, and the Aexavor of the Grecian writers. See Asiatick Researches,
Vol. ix., pp. 373, 374, and the authorities there quoted.

* See Colebrooke, on the Indian and Arabian divisions of the Zodiack in the Asiatick
Researches, Vol. ix. p. 323; Biot's Articles in the Journal des Savants for the years
1839 and 1840, and especially in the month of January 1845 ; and Reinaud’s Mémoire
sur I'Inde, p. 355 ef seg. See also L. A. Sédillot’s Matériaux, &c., p. 426 et seq., and

the same suthor's translation of the Proleg of Ulugh Bég. p. 287.
* But see L. A. Sédillot’s translation of the Proleg, of Ulugh Bég, p. 288.
¢ Reinaud, Mémoire sur I'Inde, pp. 355, 359.
* A description of this curious geographical panied by facsimil

has been given by M. M. Buchon and Tastu. Notice d’un Atlas en langue Cataban
in the Notices et extraits des MSS. de la Bibliothdque du roi. Tome xiv. 2° partie,
pp- 1—152; and see Lelewel, Geographie du Moyen #ge. Tome iii. pp. 37—67.

¢ Full information on the interesting subject of the Lunar Mansions will be found
in the works quoted in the preceding notes. See also Hyde, Tabule Ulugh Beighi. 4to.
Ozon. 1665. Comment. p. 5. Ideler, Untersuchungen iiber den Ursprung und die
Bed g der Ster 8vo. Berlin, 1809, pp. 120, 148, and 287. Hamd Allah

al-Mastaufi al-Kazwinf’s Nuzhat al-Kuldb 90 L aesle.

7 Stoeffler, Elucidatio, &c. fol. 28 v.  Koebelius, Astrolabii Declaratio, fol. 5 v.
Focard, Paraphrase, &., P 28.

* Fig. 42 is taken from No. L of the East-India House.

* The anonymous Persian author is the only one who mentions the notches 2 Sl 0 4
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) 0 iah asl =iy B @ sikm) o3 wioy Yiid o 90 5 038 el Yol w45 50
Tt 2 syl gl o gy 2 S i 90 0 8 58 e 10 g S
84 @uiiS,  The tube, however, is spoken of in the Maksad at-Télib & K (3 4
99 ) \gde RS \gdw (3 5 g WES W J&ES ) &, M. Jourdain
speaks of a similar application of a tube (&4.!) in his Mémoire sur I'observatoire de
Meraghah, p. 27.
woiS  30\de 2 90 b Ly y o gy !

* Fig. 44 is from the HindG Astrolabe in the Royal Asiatic Society; Fig. 46 from
that of Shéh Husain; and Fig, 50 from No. IL of the East-India House.

* Fig. 47 is from Stoeffler’s drawing ; Fig. 52 is from Mr. Vaux’ Astrolabe.

* Fig. 48 is from M. Marcel’s Astrolabe; Fig. 49 from No. L of the East-India House;

Fig. 50 from No. IL. in the same collection; and Fig. 51 from the drawing in the MS. of
Méshé Allah in the British Museum.

¢ Fig. 47 is from Stoeffler; Fig. 52 from Mr. Vaux’ Astrolabe.

¢ Nafais at-Funfin,

* T have not met with this word in any of the native treatises, but have adopted it from
M. Sédillot.

* In the Hindi Astrolabe of the Royal Asiatic Society the tube between the Libnahs
of the "Iz4dah does not admit of the head of the Kutb passing it; the latter is accordingly
adjusted with its point or smaller end towards the back of the instrument, and the Faras

| is pushed into its receptacle over the 'Izadah. See Plate xxi. fig. 44.

® A historical account of the British Trade over the Caspian sea, with a Journal of
travels, by Jonas Hanway. 4 Vols. 4to. London, 1753. Vol. ii. p. 348.
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use, that there can be no question of its having been constantly referred to at that city during the troublous ten years that elapsed
between its construction and the fall of Shah Husain. It was most likely one of the very instruments employed by the Astrologers on
the occasion of the phenomenon that appeared in the air at Isfah4n in the summer of A.D. 1721. “The Clouds being at that time
very thick,” says Father Krusinski, an eye-witness, “the Sun appeared through them of a blood colour, which lasted near two months,
The Astrologers of Persia being consulted upon it, declared that it was an Omen of a great effusion of blood.”! Most fearfully was this
prediction fulfilled, in the unspeakable horrors of the siege of Isfahan, and the subsequent massacre of its defenceless citizens by the
sanguinary usurper Mahmid.

Shah Husain’s Astrolabe is a northern instrument, and is TAmm (B, complete, or soli-partite, being the only one of that nature with which
we are acquainted. As it now stands it comprises the suspensory apparatus entire, with the exception of the 'Ilikah; the main body of
the instrument ; seven tablets; the ’Ankabiit; and the Kutb. The 'Izadah, the Fals, and the Faras are wanting. The whole is constructed

of gold-coloured brass, and is in excellent preservation.

Prare L. represents the Face of the Astrolabe, with the apparatus for suspension, the "Ilakah only being wanting. A (Plate xviii. fig. 1)
isthe Halkah, and B the 'Urwah. The Kursi C D E is cast in one piece with the Hajrah F' G H, and the Umm I K L M. The inserip-
tion on the Kursi is as follows—

)
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“He is (God)

“In conformity with the mandate, flowing like fate, of the Sultan of the Sultins of the world, the Lord of the Emperors of the age, the
Protector and Asylum of the people of the faith, the Benefactor of the universe and of mankind, the Centre of the Sphere of power and
justice, the Pole of the supreme heaven of magnificence and grandeur, the Flashing Star of the Apogee of World Conquest, the resplendent
Sun of the midst of the heavens of World Government, Shih Sultin Husain Safawi Mdsawi Husaini,—May the Almighty God extend
the shadow of his equity over the heads of mortals so long as night and day shall endure; this Astrolabe, complete (TAmm) in form, was
finished in Sha'bén 1124.” (August—September A.D. 1712).

In the original the words Shah Sultan Husain (ys yalus 5 are inlaid in silver,

The titles Safawi, Musawi, and Husain{ were assumed by the Safawiyah Shahs of Persia as indicative of their descent. The first
was derived from the name of Shaikh Safi ad-Din, the founder of the family; the second from that of Mdsa, the second son of the sixth
Imém Ja'far, who is held to be the seventh Iméam, according to the Persian Shi'ahs;® and the third from that of Husain, the son of
‘Ali Ben Abt Télib and Fatimah, the daughter of the Prophet.®

It will be remarked, that in this inscription many of the words in the Shah’s titles, such as Sphere, Pole, &c., have reference to the
uses of the instrument on which it is written. This choice of terms, appropriate to their situation, is observable in most of the inscrip-
tions on Arabic and Persian Astrolabes. The face of the Hajrah F' G H is divided into 360 degrees, arranged and numbered five and
five, commencing at I on the right hand of the centre of the Kursi, and continuing from left to right. The numbers are written at length,
Panj C"’ , five; Dah 83, ten ; Panzdah a:jb\;, Jifteen, &c., to Sisad wa Shast wasd 9 e, three hundred and sizty.' Every degree is
subdivided into four parts, each of which of course comprises fifteen minutes. At L is the Mumsikah for retaining the tablets in their
places. The Umm I K L M is sunk into the face of the instrument to the depth of yths of an inch.® On its surface are traced thirteen

Y5 S
SRS

concentric circles, divided into parts by lines radiating from the centre. Of the twelve circular bands included within these circles, AL ! i SeRIAE : » g 5]t & f@\y
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the outer, which is shaded, contains the names of cities, the second their Longitudes, the third their Latitudes, the fourth their Inhirafs,

the fifth their distances from Makkah, and the sixth their Jihats: each of these are inclosed between the radii that are on either side of

the name of the city to which they refer. The six inner bands are a repetition of the outer, as to subject, in the same order, the seventh

' The History of the late revolutions of Persia, taken from the Memoirs of Father p- 219. Histoire des Berbéres, par Ibn-Khaldoun, traduite de I'Arabe par M. le Baron

Krusinski, Procurator of the Jesuits at Ispahan. 2 Vols. 8vo. London, 1733. Vol. i | de Slane. 8vo. Alger, 1852-54. Tome ii. pp. 501, 504 ef seq. ™ et o5
R

P 273 and see Jonas Hanway, op. cit. Vol. iii. p. 92. * Reinaud'’s Description des Monumens, &c. Tome i. p. 371, note 2. A7 LA for-Cp [ TR P Tty
: | ¢ . =)/ e (O 1 5 ST
¢ 1 may here mention, once for all, that every number throughout the entire instru- P IV ¥ vl gCx CC‘(‘;‘L u-(.‘[-” b

* In opposition to the doctrine of the Fatimites and other Isma'{lis, who maintained
the succession of Isma’il, the eldest son of Ja'far and of his children, a doctrine, however,
long since exploded. Von Hammer, Geschicte der A i 8vo. Stuttgart, 1818,

p- 31 Asch-Schahrasténi’s Religions partheien und Philosophen-Schulen, aus dem
Arabischen iibersetzt von Theodor Haarbriicker. 2 Vols. 8vo. Halle, 1850-51. Vol i.

ment is written at length in words, numerals not being employed in a single instance.

¢ From the nature of the Anastatic plates it was found impossible to represent to the
eye this depression of the Umm after the transfer had been made. This defect, how-
ever, is the only one that is worthy of notice throughout the Plates, and is wholly unim-
portant.

¢ 4 C |

Reduced from 151f inches diameter
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pand, which is shaded, containing the names of additional cities. On the perpendicular shaded radius, in the spaces marked respectively
a b, ¢ dye f, are the words Bilad o, Cities, Tdl J,h, Longitude, 'Arz. 08,8, Latitude, Inhiraf Q\JJ\, Inclination, Masifat i\,
Distance, and Jihat Cxa >, Side, indicating the contents of each of the circular bands. The first three of these terms require no

explanation, except the remark that the Longitude, as is most usual with the Arabian geographers, is reckoned from the Fortunate
Islands:' the Latitude, as with us, is computed from the Equator. The last three have especial reference to Makkah, the accurate
position of which city, with regard to his own place of sojourn, being, as is well known, of vital importance to every Muhammadan.
The Inhiraf is an arc of the horizon, intercepted between the meridian of any place, and a vertical circle passing through the zenith
of such place and that of Makkah, such circle being called the Azimuth of the Kiblah;* and it is equal to the angle at the zenith of such
place, formed by the said meridian and vertical circle, which is measured by the forementioned arc. This angle is the Angulus
positionis of our older geographers.’® The Masafat is the distance in a straight line, as the crow flies, between any place and
Makkah; i.e it is the arc of a great circle intercepted between the zenith of such place and that of Makkah in the nearest
direction ;* the distance is computed in Farsangs, Miles, or Barids, J3,» posts (Veredus).! The Jihat is the direction of the Azimuth
of the Kiblah with reference to any place and the four cardinal points; and it denotes the quarter of the horizon of such place in
which Makkah is situated.

Makkah, with regard to such place, is completely defined.

It is obvious that if the Inhiraf, the Masifat, and the Jihat, are known at any place, the position of
If the place be of the same Latitude as Makkah, there is no Inhirif;
if of the same Longitude, the Inhiraf is 90°: in either case the Masafat and Jihat are sufficient to determine the position of Makkah

The following table is a translation of that in the Umm of Shéh Husain’s Astrolabe. I have taken the cities as they ocour,
commencing with the outer circular band, and from the right of the shaded perpendicular space; then descending from left to right,
The order I have

adopted is that of the degrees of the Hajrah; for although the contrary direction would seer. more natural to a Semitic scribe,

and turning upwards towards the left; and afterwards proceeding with the seventh band in a similar direction.

yet it is most likely to be that originally intended, since, by this arrangement, Makkah occupies the first and most honoured place

in the series.® The numbers of the degrees, &c., are written in the original in words at full length. The Masafat is expressed in
Farsangs. The Longitudes and Latitudes differ materially in many instances from those given by other Eastern geographers;’ and
the table generally seems to have been constructed with some degree of carelessness: I have, however, translated it as I have found
it, with the exception of a few suggestions in the notes, where the errors seem obvious and of magnitude. As might be expected,
the mistakes are more frequent the further we go from Isfahin. As regards those places that are situated in Persia, and within a

moderate distance of the seat of sovereignty, the admeasurements, tested by our own standards, appear to be accurate; and, indeed,

! The first meridian chosen by Ptolemy passed through the Fortunate Islands. In
the Khilafat of Al-Mém@n the Arabs borrowed the Greek method of geographical mea-
surement, and some adopted Ptolemy’s first meridian: others, however, and Abfi al-
Fadé amongst their number, fixed upon other points of departure for the Longitude.
For an interesting account of the various meridians employed by the Arabs see Rei-
naud’s Géographie d’Aboulféda, Tome i. p. cexxxil. ef seq., and the Mémoire géogra-
phique, historiqne et scientifique sur I'Inde, by the same author, printed in the Mémoires
de I'Académie des inscriptions, Tome xviii. 2° partie, and published separately. 4to.
Paris, 1849, p. 367 et seg. See also Lelewel Géographie du moyen ge: Prolégoménes,
P- XXVi. ef s0g.

* *Abd al-'Alf Barjandi gives the following definitions respecting the Azimuth of the
Kiblah. The point where a vertical circle, passing through the zenith of Makkah and that
of the place of observation, cuts the horizon, is called the Nuktah-i Samt-i Kiblah, Point
of the Azimuth of the Kiblah; the section common to the plane of such vertical circle,and
that of the senisible horizon of the place of observation, is the Khatt-i Samt~i Kiblah, Line of
the Avimuth of the Kiblah, (see supra p. 9, note 7); the arc of the said horizon intercepted
between the point of the Azimuth and the East or West equinoctial point, whichever may be
nearest, is the Kaus-i Samt-i Kiblah, Arc of the Azimuth of the Kiblah ; and the arc of the
said horizon intercepted between the point of the Azimuth and the North or South point,
whichever may be nearest, is the Inhiréf-i Samt-i Kiblah, Inclination of the Azimuth of the
Kiblah; the two lastmentioned arcs being of course complementary to each other. I
subjoin the text: aly (o), 5 selhae s (uly et o oS el sgle Sl
salais g adail) 99 ach.ﬁ._—)o l\(‘!fbm ,J.;L; S a2 gl 8,38 by
LERF JOWS 1 2V ey o ) e a0 it St g alS e
2 S8 e b JNadl 3t sl y S s a5 g oS Ay 5N gud
B Cns salalls e o sy PN b gob g 090 B s g B 2 o S’
S b 5 g s e ) 02 ) o e e 4 e i
20 @, U sl K8 o) 0 Rl e g A Cuew (g ) In the Nushat
al-Kulfb of Hamd Allsh al-Mustsuff al-Kazwinf, the method of determining the Azi-
muth of the Kiblah, and the measure of the arc of its inclination ('_J‘J‘\ oy J\ﬁa)

by means of the Indian circle, is fully detailed. See &\L pste r...'i Js! e, And
see also J. J. Sédillot, Traité des instruments astronomiques des Arabes, Tome i p. 319
L. A. Sédillot, Mémoire, &c., p. 99. Ib. Tra-
duction, p. 120.

et seq. Ib. Prolégoménes, &c., p. a1

2 PetriApiani Cosmographia, fol. 51 v. Fournier, Hydrographie. Folio, Paris, 1643, p.611.

¢’Abd al-’Ali Barjandi, after describing the method of measuring the distance between
two stars, states that the same process is applicable to cities, .3 e @l o o
3,36 sk 30 0 (ol e o a0 1 g sglie (51510) )2 gugd o Sl Jos
e e ) o)) Cem 90 J\ @ . He goes on to explain that one degree of
the celestial arc is equal to 22 Farsangs and jths, according to the opinions of the an-
cients, and 19 Farsangs, less 1th, according to the moderns; every Fdrsang containing
12,000 cubits, and each cubit being equal to 24 fingers. See on the measurement of a
degree of the meridian, and on the geodetic measures of the Arabs generally; Gravius,
Chorasmige Descriptio ex Tabulis Abulfedz. 4to. London, 1650. Pref. Sig. aa 2. De
Guignes, in the- first volume of the Notices et extraits des MSS. p. 48 et seg. The
extracts from Arabic authors in Tychsen'’s, Takieddin Almakrizi Tractatus de legalibus
Arabum ponderibus et mensuris; 12mo Rostochii, 1800. Reinaud, Géographie d’Aboul-
féda, Tome i. p. cclxiii. e# seg., and Tome ii. p.16 ‘et seq. Lelewel, Géogrephie du
moyen Age, Tome i. pp. 16, 100, 155.

s For the method of determining the Maséfat and its measurement by Farsangs, Miles,
or Posts, see J. J. Sédillot, Op. cit., Tome i. p. 324.

¢ AbG al-Fadé has even taken Makkah and Madinah out of their proper situations
in order to make them lead the van. * Aboulféda,” says M. Reinand, “ne s'est pas
contenté de commencer ses descriptions par I'Arabie, bercean de la religion Musul-
mane; il & retiré la Mekke et Médine de leur véritable place, pour les mettre en téte
des tables.” Géographie d’Aboulféda, Tome ii. p. 114, note i,

7 It must be observed, however, that they agree remarkably with those given in the
Tables of Ulugh Bég. The latter will be found in the Atlas to Lelewel's Géographie
du moyen age, p. 10, and very accurately given in the Notes et &claircissements to
M. L. A. Sédillot's translation of the Proleg of Ulugh Bég, p. 257 et seq.
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wherever they agree with each other, it may be questioned whether our geographical knowledgelof Persia be sufficiently extensive A5, i, o Cjitim. Ig;gm::. ;ﬁm;z ;hxﬁ:;7 D;:;ce, South.]-:;:st
to entitle us to refuse the statements of a scientific Persian on the authority of a European map-maker. 44 séwah: {,\:: 8 — 35 — 29 16 333 South-West.
OUTER CIRCLE. 45, Hamadan, @l 88 — 35 10 22 17 320  South-West.
Cities. Longitude. Latitude. Inhiréf. Distance. Jihat. 46, Nahdwand, 93,\> 83 15 34 20 24 29 305  South-West.
1. Makkah, X 77 10 21 40 none none none. 47. Shahraziir, 595,45 . 82 20 32 30 24 14 261  South-West.
2. Madinah, &30 . 75 20 25 10 26 2 86  South-East. 48. Ganjah, a% 83 — 41 20 15 49 450  South-West.
3. Kifah, sbyS 79 30 31 30 12 31 223 South-West. 49, Bardw’, g3 83 — 40 30 16 28 432 South-West.
4. Basrah, & pa? 8 — 30 — 7 59 230  South-West. 50. Darband, d3 8 — 43 — 19 29 495  South-West.
5. Misr, yae. - 63 20 30 20 58 38 335  South-East 51. Tabriz, 32,0 82 — 8 — 15 40 367  South-West.
6. Madain, L'ﬁb" . 80 — 33 10 16 2 261  South-West. 52. Salamis, _pwldw 79 15 37 40 7 — 357  South-West.
7. Wasit, Jawsly 81 30 32 2 20 54 251  South-West. 53. Nakhjawan, u\_,_é 81 15 38 40 12 49 385  South-West.
8. Mausil, Jsoge . T - 34 30 — 42 285  South-East. 54. Khuwai, ‘:’.Jf, 79 40 37 40 8 23 358  South-West.
9. Dimashk, (je3 70 — 33 15 30 31 293  South-East. 55. Marand, &3 . 80 45 37 50 11 50 365 South-West.
10. Hulwan, wlg>. 82 15 4 — 21 16 201  South-West. 56. Maraghah, w\j. 82 — 37 20 16 17 360  South-West.
11. Rahbah, &=, 74 35 34 10 10 59 282  South-East. 57. Dinawar, g3 83 — 3 — 22 31 317  South-West.
12. Mashhad, gt 92 30 37 - 45 6 451  South-West. 58. Damdam, (3 79 45 37 — 9 1 344  South-West.
13. Nishabir, ,pli 92 30 36 21 46 25 440  South-West 59. Kirman, ©le,S 92 30 29 50 62 56 356  South-West.
14. Sabzawar, jlgyw 91 30 36 5 4 12 422  South-West. 60. Sirjan, yle g 90 20 20 30 59 35 315  South-West.
15. Damghan, wliels 88 55 36 20 38 5 382  South-West. 61. Jiraft, —dne> . 93 — 27 30 71 24 344  South-West.
16. Samnan, ©lew 8 - 36 — 36 17 881  South-West. 62. Hurmiz, jge 92 — 25 — 74 — 274 South-West.
17. Mazindn, W\ye 90 30 37 - 40 41 426  South-West, 63. Kandahar, ;w03 107 40 33 — 7% — 356!  South-West.
18. Bistam, l.\h...a. 89 30 36 10 39 53 400  South-West. 64. Kabul, u};K 104 40 34 7 69 57 604  South-West.
19. Amul, J.:\ 8 20 36 15 36 43 389  South-West. 65. Multén, ‘._,\‘i\.. . 107 35 29 40 80 48 632  South-West.
20. Kajtr, 1yef 86 5 3 2% 32 19 377 South-West 66. Lahdr, , ¥ 119° 20 31 50 78 26 674" South-West
21. Khuwir, )}y & 10 35 40 3438 366 South-West 67. Daibul, Ja> 102 30 2 10 8 41 521 South-West
22. Rai, (23 86 20 6 - 37 26 356 South-West. 68. Kashmir, )\...:S 108 — 35 — 68 44 605  South-West.
23. Asfarfin, () ie) o1 50 36 25 4 50 433  South-West 69. Haidarsbad, sthow 119 19 98 4 89 44 87 North-West
24, Kum, r; . 8 40 M4 45 31 55 339  South-West.
25. Radisar, jdy,. - 8 10 37 — 26 32 373 SouthWest. INNER CIRCLE.
26. Barfurish, U:'JJQ)\? : 87 50 36 50 4 17 894  South-West. 70. Hajr; Bahrain,’ .28 Js' 8 — 25 15 57 23 143  South-West.
2 Bicks plor 8 - o = 4 2 39 South-West. 71. Katif; Bahrain, 3, kb 84 — 2 — 63 24 157 South-West.
28, Fiiman, yegd 84 40 37 20 24 36 376  South-West. 72, Baghdad, s\ 80 — 33 925 12 46 266  South-West.
%, Liddjin, v\s’ﬂ iy 37 15 2 40 870 South-West. 73. Surra man Raa, g‘\) o 79 — H4 — 7 56 276 South-West.
0. Astarébéd, A} 8 % 50 B8 A5 Sk et 74, Bait al- Mukaddas, (o) < The
31 Jurjan, Wl . 20 -— 36 50 39 48 418  South-West. Ky Bowes (Tarusalom) . 66 30 31 50 45 43 309  South.East.
22. Tinshis, 2% 2 - ¥ - 81 46 SouthWest 75. Taréblus, Ll . 45 — 32 — 78 17 674 South-East.
33. Hirat, =\ p» 94 20 34 30 54 b 439  South-West. 76. *Ammriyah, k3,35 64 — 43 — 31 23 533 South-East.
o4 Tiin e B 0 3430 50 20 416 South-West. 77. Fés; Tanjsh, aé® ol 17 — 228 78 24 1212 South-Fast.
Bl L, e 2 ~ B~ BB & SNl 78. Mansfirah, 5, yoaie 106 — 27 40 8 50 576  South-West.
O, Sarskhe, o 9 30 & - 412 46 SouthWes 79, Ujjain, ) 102 — 24 8 77 57° 510 South-West
it  — 37 40 52 30 520  South-West. 80. Dihk, o> . . . 114 18 28 16 8 34 763  South-West.
38. Kiin, 26 93 20 33 40 54 1 414  South-West. 81. Kich; Makran, U‘J“ é 99 — 28 — "7 461  South-West.
39. Kazwin, 79 8 — 36 — 27 34 352  South-West. 82. Urganj, é{)‘ . ) ) 93 45 42 35 38 44 557 South-West.
40. Alamit, el 8 37 36 21 28 53 364  South-West. 83. Tiflis, _jwddd . 83 — 43 — 4 417 486  South-West.
41. Télakan, w\&\b 85 45 36 10 29 33 362  South-West.
42, Abhar, ! . . . . . & 30 36 45 24 53 363  South-West. ' " This must be a mistake for 656. s Probably an error for 32, which will agree better with the actual position of Fs,

* In all these Maséfat’s Seapds is put, evidently erroneously, for suatd, siz hundred. | and with the Inhiraf and distance as given in the text.

! From the actual place of Léhér, and the Maséfat stated above, this appears to be
an error for 109. Ulugh Bég gives 109 . 20’, and the Longitude is so set down in Mr.
Vaux’ Astrolabe and the Hindf instrument in the East-India House. In No. IL of the
latter collection the Longitude is, however, as in the text.

B Whire there ate w0 fikmés conjoined, the second is added to denote the country or 7 This Inhirdf of Tiflis must be wrong, according to the Latitudes and Longitudes
Pprovinee in which the city designated by the first is situated.

! The following opinion of a competent judge, with regard to our maps and map- | one map in ten be good for any thing, there is not one person in a thousand capable of '
makers, and those who rely on them, is worthy of remark :—Indeed, the carelessness, | detecting the errors, or discovering the discrepancies of the maps they purchase.” Ma-

¢ According to any calculation the Inhirdf of Ujjain must be greater than that of
Dihli. It will be observed that the Inhiraf of the latter is stated almost as much too

not to say the want of common honesty, with which some maps are got up and sent out | nual of Geographical Science: Chartography by J. R. Jackson. 8vo. London, 1852, large as that of Ujjain is too little.

among the public, is a erying evil; but—and we regret to say it—so small is the amount | p. 74.

of knowledge possessed by people in general of this department of science, that if not above given, by about ten degrees.
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Cities. Longitude. Latitude. Inhirsf.  Distance. Jihat.
8¢ Ardabil, Ja23). 82 30 38 — 17 16 377  South-West.
85. Shamakhi, Qs\..ﬁv . 84 30 40 50 2 9 447  South-West.
86. Sultaniyah, £3Uals . 8t 6 37 30 22 40 376  South-West.
87. Bust, Caw 100 — 3 — 66 30 514  South-West.
88. Maritichak,  j\>g )\. 97 — 36 30 54 42 505  South-West.
89. Badghis, s\ 94 30 35 20 52 34 453  South-West.
90. Amud, 04} 73 40 38 — 1 29 367  South-East.
91. Arzangan, ©¥by) 7w — 38 — — 33 362  South-East.
92. Shistar, jlwe 84 — 31 30 35 24 262  South-West.
93. Firtizabad, sulyy s 87 30 28 10 57 32 253  South-West.
94. Sabér, jels . 86 55 30 — 48 43 268  South-West.
95. Tstakhr, =2 8 30 30 — 53 21 292 South-West.
96. Shiraz, )\ pds . . 88 — 29 36 53 23 279  South-West.
97. Kirmanshah, 5Ll ){ 8 — 34 30 23 18 308  South-West.
98. Kurdistan, wlwss . 84 45 34 — 30 25 311  South-West.
99. Gulpaigén, W¥,LK . 85 30 34 15 32 21 323 South-West.
100. Sumairam, e 8 40 32 10 37 51 288  South-West.
101. Kashan, ,,\Wb¥ . 8 — 34 — 34 31 324  South-West.
102. Yazd, 33 . 89 — 32 — 48 29 331  South-West.
103. Isfahan, W\gise) 86 40 32 25 40 29 330  South-West.

The small circle at &V is the Mahan, pierced through the centre of the Umm for the admission of the Kutb.

Prare IT.  This is the obverse of the first tablet. The tablets, of course, have no particular order of rotation, since their use depends
on the variable circumstance of the Latitude of the place of observation. I have, however, given to the present one the precedence over the
rest, inasmuch as it bears the name of Isfahan, the seat of sovereignty in Shah Husain’s reign ; and because, moreover, the scratches on its
surface shew that it must constantly have occupied the first place under the’Ankabut during the time that the Astrolabe was in the possses-
sion of its royal owner. The inscriptions are as follows: 1. The two diameters, i.c. the Khatt Wasat as-Samé4, or meridian, S N,

(Plate xviii. Fig. 4); and the Khatt Wasat al-Mashrik wa a.l-Ma.gl;rib, or line of the East and West, E W. 2. The three circles, viz. the

PLATE. 1.

Madér Rés al-Jadi, or Tropic of Capricorn, 4 B D F'; the Madar Ras al-Hamal, or Equinoctial, G H I K; and the Mad4r Rés as-Saratan,
or Tropic of Cancer, L M N*O. 3. The Almucantars A4’ a a a a (Plate xviii. Fig. 5), commencing from the Ufk, or oblique horizon
A M A4, and numbered progressively from one to ninety; the last and smallest circle 90, being the Zenith, Immediately under
the oblique horizon 4 M 4’,in the shaded space on the right hand at ¥, is the word ), the West ; and in the corresponding space, on
the left hand, at E, (j,2\\, the East; on the right of the meridian line § N is written &myd 93 g:» wé A\, Latitude—thirty-two degrees,
being the latitude for which the tablet is constructed; and on the left of the same line &y s 5 sl 55\4@ wlels), Hours—rfour-
teen hours and seven minutes, being the duration of the longest day at such parallel of Latitude : these together form the crescent shaped shaded
space under the centre of the oblique horizon : under these again Just within the Tropic of Cancer at ¢ ¢ ¢ ¢ are the names of the following
cities, which are 32°, or nearly so, of latitude, as may be seen by reference to the table in the Umm: Isfahan w\giel, Yazd 33, Sumairam
(o ians, Shitstar s .85, Bait al-Mukaddas (Jerusalem) ol e, Wasit L...v\_,, Kifah &3,S, and Lahdr ,9®¥. 4. The Azimuths, BB’
bbb b (Plate xix. Fig. 9), inscribed above the earth, and commencing from B B, at which points of intersection of the two horizons, being
the "Itidalain, or equinoctial points, are the words =sgem Y the first of the Azimuths, or prime vertical. The Azimuths b b b are num-
bered by tens, proceeding along the outside of the oblique horizon and the inside of the outer tropic, from the points B and B’ both ways,
towards the centre and the circumference, and ending at the meridian line at S and M. The Azimuths all pass through the zenith Z.
5. The arcs of the unequal or temporal hours U % u u u (Plate xix. Fig 9), traced below the earth, and numbered ffom West to East in
ordinal numbers in the shaded spaces outside the Equinoctial circle. At U are the words e el 3\, the first of the crooked hours.
6. The arcs of the equal hours F' ff f f (Plate xviii. Fig. 5), traced below the earth, and numbered from one to fourteen,

from the West. The numbers are placed near the inner circumference of the Tropic of Capricorn. At F are the words
the first of the equal hours.

commencing
The small circle C in the centre of the tablet (Plate xviii. Fig. 4), is the Mahan, or hole for the passage of the Kutb, and represents
the North Pole: the interstice at the bottom of its outer circumference at IV is the notch which fits on to the Mumsikah  (Plate xviii. Fig. 1).

Prare III.  The reverse of the-first tablet inscribed with—1. The two diameters. 2, The three circles. 3, The Almucantars, under which

N

i

i

)

5 /// )

)

N
N
R

\\

N
D
N

N

N
N

i

W

M \
e 8
\\é‘*“a;\\\\\\ \\\{\\\\\\\\\\\\\\ AT '743,5""/!”///,,;/’///’0:{{{,

NS \\\\\\\\ \\\\\\ \ il
N

=N
R

R

N
N

W

i

Il ,
i ///
il //'./// 7
D

\\t\\\

N
N

\

N\

%
Z
=
—
—

WY

T
\

, s
v

7 //

)
& Z
N

////

)

My

i

N
AN

.
N

Il
\

7
7
///
.
\
\

\

7
T
-
i
i
i
L
/

0
/
i
’////
I
i\

— =
_—?‘/

//////
7//77//%/,,
I //f/’
il

\

|

////
.
o
Il
|

7
.
.
.
I

y
l
|

.
L
/l
.
I

R ===

I

»

Reduced from 14% inches diameter




PLATE. IV
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PLATE, ViI. PLATE, VIIIL.
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PLATE. X.
PLATE. X.
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are written the Latitude for which the tablet is constructed, viz. 34°; and the hours of the longest day—fourteen hours seventeen minutes,
with the following names of cities, Kashan \\&¥, Gulpaigan &\, Kurdistan )\iws S, Nihawand 904\¢5, Kain (2% Surra man Raa
L_S‘) W‘Jn‘“” Kébul 5K, Tarablus ; Sham (Tripoli; Syria) ‘.Ua U“b)“” Rahbah ; Diyarbakr Ji,) )‘gb &), and Hulwin c)\:\a. 4. The Azi-
muths above the earth. 5. The ares of the unequal hours. 6. The arcs of the equal hours from one to fourteen.

Prate IV. The obverse of the second tablet. On its surface are traced, 1. The two diameters. 2. The three circles. 3. The Almu-
cantars, under which is written the Latitude of 22", the hours of the longest day—thirteen hours twenty-one minutes, and the names of the cities,
Makkah the Great a.J;m if., and Fas; Tanjah (Fez; Tangiers) aé\" u.a\i. 4. The Azimuths above the earth. 5. The arcs of the unequal hours.
6. The arcs of the equal hours, from one to thirteen.

Prate V. The reverse of the second tablet, on which are, 1. The two diameters. 2. the threecircles. 3. The Almucantars, with the
Latitude 367, the hours of the longest day—fourteen hours twenty-eight minutes, and the names Kazwin (1393, Alamiit osod), T4liksn w\illb,
Nishabir , 9\, Sabzawar J\_,j._u», Damghén @lkels, Samnén ()liews, Bistsm f.Ua...g, Amul Jo), Kajir J)“{’ Asfarain ug\Jj..n\, and
Khuwér ,\y>. 4. The Azimuthsabove the earth. 5. The arcs of the unequal hours. 6. The arcs of the equal hours f,f /f, numbered both
from the West and East (Plate xix. Fig. 11), from one to seven, the arcs of the last two hours meeting on either side of the Khatt Wasat
as-Sama, but not cutting that line.

Prate VI. The obverse of the third tablet, containing, 1. The two diameters. 2. The three circles. 3. The Almucantars, with an
horizon for a Latitude of 25°, the hours of the longest day—thirteen hours and thirty-four minutes, and the names Madinah the Good Sab s5330,
Bahrain (., ,#, Katif 88, Hurmiz 340, Daibul Jw3, and Ujjain ¢us). 4. The Azimuths, traced both above and below the earth
B b bbb (Plate xix. Fig 11), and cutting both the zenith and the nadir. 5. The arcs of the unequal hours.

Prate VII. The reverse of the third tablet, bearing the double projection to which I have already alluded. It presents, as before
stated, the diameters and circles drawn entire, and serving for both projections, together with a separate set of Almucantars, Azimuths, and
horary arcs for each. The latter are only partially traced, either for the purpose of avoiding a confusion of lines, or perhaps for the sake
of what may be called the pattern of the inscription. As the tablet stands in the Umm, the ordinary position of the diameters is reversed,
the straight horizon being perpendicular. The North and South, and the East and West points of the diameters are interchangeable. If the
tablet be turned round from right to left, so that C (Plate xix. Fig. 12) be at the summit, C H will be the meridian line, and 4 D the straight
horizon : at E is the word Jd ).’LJ.\, the East, in its usual place. The Almucantars a a a , only traced above the straight horizon on the left
or Eastern side, and below it on the right or Western, proceed and are numbered on the left of the meridian line from one to ninety, the
zenith. TImmediately under the portion of the first Almucantar, or oblique horizon, to the right of the meridian line, is written the Latitude
30°, and the names of the cities, Kirman (e S; Shiraz 310, Istakhr ).'sk“‘, and Sabir g, at c ¢ ¢ ¢. The Azimuths B, b b b b are
inscribed below the earth, on the right or Western side, and are numbered both ways from the prime vertical B. The arcs of the unequal
hours U, u % u u are also traced below the earth on the same side, and are numbered from the West, from the first to the sixth, the first
hour being denoted by the usual words at U. If the tablet be turned in the contrary direction, so that H may occupy the top place, we
find an exactly similar inscription, but reversed. At W is the word = Jil\, the West : the Almucantars a’a’ o’ a” are drawn above the
straight horizon on the right, and below it on the left of the meridian line; and the hours of the longest day—thirteen hours fifty-seven
minutes, are written under the oblique horizon on the left of the same line, together with the names of the cities, Sirjan (e ~ i, Multin
wlile, Misr e, and Basrah 3pay, at ¢’c’c’¢’. The Azimuths are traced and numbered as before, but on the Eastern side of the per-
pendicular diameter B, b b 6" 4", B being still the first Azimuth. The arcs of the unequal hours are drawn on the left of the same
diameter, and numbered from the seventh to the twelfth.

Prate VIII. The obverse of the fourth tablet, on which we find, 1. The two diameters. 2. The three circles. 3. The Almucantars
with the Latitude 28, and the hours of the longest day—thirteen hours forty-seven minutes, together with the names, Jiraft; Kirmin
e S < e, Firtizdbad ; Fars b 3Ll 8, Haidarabad sb},0ue, Dihli 3, Kich; Makrén o} S t‘{ and Manstirah ; Sind Qi 5, guahe.
4. The Azimuths above the earth. 5. The arcs of the unequal hours. 6. The arcs of the equal hours, from one to thirteen.

Prare IX. The reverse of the fourth tablet, comprising, 1. The two diameters. 2. The three circles. 3. The Almucantars, with an
horizon of 38, the hours of the longest day—fourteen hours forty minutes, and the names of Tabriz 3 .5, Ardabil Jo, Nakhjawan
w\,é, Marw 4 ).o,Salamésw\&n, Khuwai (54>, Marand 3 e, Sultdniyah s33\0alus, Arzankan uKBj)\, and Amad o). 4. The Azimuths
above the earth. 5. The arcs of the unequal hours. 6. The arcs of the equal hours, from one to seven, commencing and numbered both
from the West and the East..

Prare X.  The obverse of the fifth tablet, comprising, 1. The two diameters. 2. The three circles. 3. The Almucantars, under the first of
which is the Latitude 41°, the hours of the longest day—fourteen hours fifty-eight minutes, and the names of the cities, Ganjah xfs, Barda’ &35
Shamakhi é’\""' and Kiiniyah, on the frontier of Riim @ 2335 53343, 4. The Azimuths above the earth. 5. The ares of the unequal hours.

_
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Prate XL The reverse of the fifth tablet, on which are traced, 1. The two diameters. 2. The three circles. 3. The Almucantars
for an horizon of Latitude 43°, with the hours of the longest day—fifteen hours twelve minutes, and the names of Tiflis u.,)j‘s, Darband
333, "Amiiriyah of the Turks ;3 &, g, and Urganj éf)\. 4. The arcs of the unequal hours. 5. The equal hours, from one to fifteen.
The Azimuths are omitted in this projection.

Prate XII. The obverse of the sixth tablet, with—1. The two diameters. 9. The three circles. 3. The Almucantars, under which
is written the Latitude 35°, the hours of the longest day—fourteen hours twenty-two minutes, and the names of the cities as follows,
Hamadan ©\0wd, Sawah 8¢ls, Rai (&), Kum r’s', Tirshiz ‘wdyd, Badghis _uaésl, Hirdt oip, Tin @3, Kirminshah slesle o S, Dinawar

93, Mausil e, and Kashmir }\..:S 4. The Azimuths above the earth. 5. The arcs of the unequal hours. 6. The arcs-of the equal
hours, from one to fourteen.

Prare XIII. The reverse of the sixth tablet, on which are found, 1. The two diameters. 2. The three circles. 3. The Almucantars
for an horizon of 38° of Latitude, with the hours of the longest day—fourteen hours twelve minutes, and the names Kandahar o3,
Sistan )\Gewpws, Shahrazdr,), _5))@.3', Tabas u*‘-“” Baghdad slo&y, Madain wg\u\n, Dimashk (25, and Bust caws. 4. The Azimuths traced
below the earth B b b b b (Plate xix. Fig. 10). 5. The arcs of the unequal hours.

Prate XIV. The obverse of the seventh tablet, whereon we find, 1. The two diameters. 2. The three circles. 3. The Almucantars
for an horizon of Latitude 37°, with the hours of the longest day—fourteen hours thirty-four minutes, and the names of the cities, Mashhad
g, Mazinan 350, Sarakhs ey, Astarabad b} w), Jurjan Wl 2, Mérachak Jlewle, Barfurish 49,00, Radisar _pwdy), Sarf
) )\..r, Fiman (ye 3, Lahijan uw, Damdam w3, Maraghah &85, Zanjén w\$5, and Abhar JQ\. 4. The Azimuths traced above the
earth. 5. The arcs of the unequal hours.

Prare XV. The reverse of the seventh tablet. This is the Saffhah al-Afakiyah 3.;3\351\ iﬂ;""'m\, the tablet of the horizons. It is divided
by the two diameters, and contains the three circles. About the diameters are traced a number of half horizons on the Eastern side, each
cutting the equinoctial points, the diameters becoming by turns the Meridian Line, and that of the East and West. These half horizons
commence at 4 (Plate xx. Fig. 16), immediately above the horizontal diameter, and to the right of the centre of the tablet as it stands;
the first is of 6°, and they proceed by intervals of four and four upwards on the tablet to 66°, which last is just within the Tropic of Cancer.
The intermediate half horizons commence and proceed in similar order from B, C, and D; those beginning at B being the horizons at
intervals of four and four from 7° to 63°, at € from & to 64, and at D from 9° to 65°. Thus every horizon from 6° to 66° is found on the
tablet, each several arc being numbered at either end near the centre and the circumference of the tablet. The degrees of the obliquity of
the Ecliptic from 1 to 23} are inscribed on either side of the diameters proceeding from the Equinoctial circle to the Tropics of
Cancer and Capricorn respectively; the former being those of the Northern, and the latter the Southern obliquity. These are
severally denoted by the words.  Jles J‘ e, total Northern obliquity, which are written at NN NN, and gy ‘_K Jee, total Southern
obliquity at S § S S. S i

Puate XVI. The 'Ankabat. The reticulation of this Ankabit is peculiarly elegant in form and delicate in workmanship ; there is
1o 'Amtd to break the flowing of the lines, and the Shaziyahs of the stars are so contrived as not to interfere with the symmetry of the
general design, but rather to add to its beauty. The Zodiacal circle 4 B C D (Plate xx. Fig. 21) is the only one left on the "Ankabit.
The signs of the Zodiac are inscribed thereon in the usual order, Capricorn being placed at the summit; and each sign is divided into
thirty degrees, proceeding from right to left, and numbered by threes. At A is the Muri Rés al-Jadi. At the lowest portion of the outer
rim, which is the Tropic of Capricorn, is the Mudir M. The Shaziyahs of the stars as they stand are as follows: they are
numbered in the diagram, beginning from the top of the net work, and proceeding from right to left.

Within the Zodiacal circle—1. Rukbah-i Hawwa s\3> 5555y, the knee of the Snake Catcher (u Serpentis?).! 2. Marfak-i Hawwa
3> (P, the elbow of the Snake Catcher (» Serpentarii). 3. Ras-i Hawwa "ly> L the head of the Snake Catcher (Ras alangue, Ras
alhague, = Serpentarii). 4. Zanab-i "Ukab e 53, the tail of the Eagle({ Aquile). 5. This Shaziyah has been accidentally broken.
6. 'Unuk-i Hayyah &3> (3ie, the neck of the Serpent (= Serpentis). 7. Mankib-i Jathi > S, the shoulder of the Kneeler (8 Herculis).
8. Ras-i Jathi d‘\? U"b’ the head of the Kneeler (Ras algethi, « Herculis). 9. ]\ﬁnkz'u‘-ni Dajajah sola-3 J\iza, the beak of the Hen (B Cygni).
10. Nasr-i Téir;.s’“a 3, the flying Vulture (Althayr, Atair, « Aquile). 11, Zanab-i Dulfin @yuids 53, the tail of the Dolphin (¢ Delphini).
12, Fam-i Faras (s, ri, the mouth of the Hfrse (¢ Pegasi). 13. Simak-i Ramih f\) &leus, the supporter of the Spear-bearer (Alramech,
Arcturus, « Bootis). 14. Nayyir-i Fakkah &83 25, the luminary of Fakkah (Munir, Malfecare, Elpheta, Alpheta, « Coronz Borealis).
15. Tarfi Asi Las 3 )o, the end of the staff (w ov B8 Bootis 7). 16 .Nasr-i Waki’ éb >, the falling Vulture (Vega, Wega, o« Lyre).

' [ do not find this star mentioned either by Hyde, Tabulz &c.; Von Hammer, | or L. A. Sédillot, Mémoire, &c. In this and other instances where the names are

i

Ueber die Sternbilder der Araber, in the Fundgruben des Orients, Vols. IL and IIL ; 1 new to me I have added a ?, and have conjectured the star from its position on the
I
|

Tdeler, Untersuchungen ueber den Ursprung und die Bedeutung der Sternnamen, 8vo., *Ankabiit as compared with A gelander’s Neue U: rie, Fol. obl., Berlin, 1843.

Berlin, 1809 ; Dorn, in the Transactions of the Royal Asiatic Society, Vol. 11, 2d Part; ;  * The word 'Asé means a staff, and also an instrument used in taking altitudes.
|
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PLATE XVI 29

17. Rés-i Tinnin ou33 Y, the head of the Dragon (Etanin, y Draconis). 18. Rukbah-i Dajéjah ap\ad 2x55), the elbow of the Hen (» Cygni).
19. ’ Ashirah-i Dajajah as-le> »5,\e, the outer feather of the Hen (2 Cygni?). 20. Ridf 33, the Follower (Arided, Arrioph, « Cygni).
21. Mankib-i Faras 3 S, the shoulder of the Horse (Scheat alpheratz, @ Pegasi). 22. Sarfah x3p0, the Change (B Leonis).
23. Zahr-i Asad owa) Jd'a, the back of the Lion (3 Leonis). 24. Zahr-i Dubb )t’b’ the back of the Bear (Dubhe, Edub, « Urse Majoris).
25. Jaun Wse, the White, (Alioth,' ¢ Ursm Majoris). 26. "Anak G\, the Goat (Haleor, { Urse Majoris). 27. Kaid 36, the Governor
(Benenatz, Benetnasch,’ 5 Urse Majoris). 28. Kaff-i Khazib —uwéa S, the stained Hand (B Cassiopei). 29 and 30. These Shaziyahs
are unfortunately broken. 31. Rés-i Muthallath S L, the head of the Triangle (« Trianguli). 32. Janb-i Musalsalah e e,
the side of the chained Woman (Mirach, Mirath, Mirar, Miraz’ 8 Andromedw). 33. Surrah-i Faras s s3%, the navel of the Horse
(Alpherath, 3 Pegasi and « Andromedm). 34. Janah-i Faras )9 C\;,», the wing of the Horse (Algenib, y Pegasi). 35. 'Ayyik (jsis,
the Kid (Capella, « Aurige).

Outside the Zodiac—36. M4 bain-i ’Ainain-i 'Akrab o ,ds ads v o, between the eyes of the Scorpion. I do not find any star in
Scorpius named the *Ain s ; this Shaziyah may perhaps point to 3 Scorpii, or to the intervening space between 8 and 2. 37. Simak-i
Aazal &) \ews, the sustainer of the unarmed Man (Azimech, Spica Virginis, « Virginis). 38. Jansh-i Ghurdb )& C\-‘.?, the wing of
the Crow (Algorab, y Corvi). 39, Shafahah-i Batiyah axbly “ai%, the lip of the Cup* (3 Crateris). 40. Ki'idah-i Batiyah &bl 505, the
base of the Cup (B Crateris)®. 41. Fard-i Shujé’ t\‘:, 35, the solitary one of the Serpent (Alp}lard, Cor Hydre, « Hydre). 42. Kalb-i
Asad Sus) A3, the heart of the Lion (Kalb Eleced, Regulus, = Leonis). 43. "Unuk-i Shuja’ &\s" e, the neck of the Serpent (3 Hydrz ?).°
44. Shi'ra-i Shamiyah &%e\ scsad, the Syrian Dogstar (Algomeisa, Procyon, « Canis minoris). 45. Uzn-i Kalb-i Akbar xS’} <X o,
the ear of the greater Dog (y Canis majoris?). 46. Shi'ra-i Yamaniyah &5\ s¢5,2%, the Dogstar of Yaman (Alhabor’, Sirius, « Canis
majoris). 47. Yad-i Jauzai Yumna g2 V9= &, the right hand of Jauzi (Bed Algeuze, o Orionis). 48, Muakhkhir-i Mintakah
siaze J.;J" the hinder part of the Girdle (¢ Orionis 7). 49. Rijl-i Jauza-i Yumna & 2Dy e, the right foot of Jauzd (» Orionis).
50. 'Ain-i Thaur yed (s, the eye of the Bull (Aldebaran,’® o Tauri). 51. Kitf-i Jauza-i Yusra ¢ 5 o ’DJ,» =S, the left shoulder of Jauzd
(Bellatrix, y Orionis). 52. Mukaddam-i Mintakah aidaze r:).'é.a, the fore part of the Giirdle (3 Orionis ?). 53. Rijl-i Jauza-i Yusra *ys o
&8 yd, the left foot of Jauza (Rigel, Rigel Algeuze, 3 Orionis). 54 Batn-i Arnab .3, U"‘” the belly of the Hare (e Leporis ?). 55. Kaff-i
Jazma e g;f, the amputated Hand (Menkar, « Ceti). 56. Masafah-i Nahr Jga $83\uwo, the interval of the River (3, ¢, », or Z
Eridani ?). 57. Fam-i Kitas U,Jn,li r."o, the mouth of the Whale (y Ceti). 58. Sadr-i Kitas u-]"e’ oo, the breast of the Whale (= Ceti ?)’.
59. Zanab-i Kitas-i Jantbi 3 oo ulacd <03, the Southern tail of the Whale (8 Ceti). 60. Zanab-i Kitas-i Shamali Jled whasd 53,
the Northern tail of the Whale (Deneb kaitoz, : Ceti). 61. Munfarid-i Ma *\e bJ.i.‘.., the solitary one of the Water (» Aquarii ?)." 62. Sak-i Sakib-i
Ma sbe S bs ‘_,“Ln, the leg of the Water pourer (Scheat, d Aquarii?). 63. Zanab-i Jadi (s 33, the tail of the Kid (Deneb Algedi, 3 Capricorni).

Prare XVII. This is the back of the Astrolabe. The lines 4 B, E, W (Plate xxi. Fig. 25) are the two diameters. A4 B, the Khatt Wasat
as-Samé, being produced through the Kursi to 4°, and forming the Khatt al-'Tlikah. The small circle C, in the centre of the back, is the
Mahan through which the Kutb passes. E 4 C, the upper of the four quadrants, formed by the two diameters 4 B, E W, is the Rub’
al-Trtif#’, or quadrant of Altitude. The band E A4, forming its outer circumference and being the back of the Hajrah in the fourth of its
whole extent, is the arc of Altitude, and is divided into ninety degrees, marked separately, but arranged and numbered by fives, commencing
from E. TEach degree is subdivided into four parts, severally comprising fifteen minutes. The interior of this quadrant is inscribed with a
series of Mabsiit sines, 7. ¢. parallel with the cosine E C, proceeding from each degree of the arc of Altitude, and consequently dividing the
whole sine 4 C into ninety unequal parts. The quadrant is therefore nonagesimal. The upper quadrant 4 C W, to the right of the per-
pendicular diameter, is the Rub’ al-Gharbi al-Janiibi. The band at its outer circumference W A is divided into degrees and minutes, as
in the outer arc of the Rub’ al-Irtifa’. The surface of this quadrant is inscribed with the arcs of the parallels of the signs of

.the Zodiac, each sign being divided into six parts, and the names of the signs being written at either end of the parallels in the

s Rl 4 4 .
b 2 g % w'kf’"
P R, i

shaded spaces I D, I G, to the right of the upper half of the Khatt Wasat as-Sama, and above the Western portion of the horizontal
diameter. The arcs f f f f f f which cut the parallels of the signs are those of mid-day at the Latitudes 30°, 32°, 34°, 36°, 38°, and 40°,
the numbers being written at the top of the second band I K and over against each arc between 7 and L. On this second band in the

shaded space L M are written the ‘words R ['J’J‘ & é\.@.a L )\.3:'.!\ —uad Ji\_p, the circles of Mid-day in the Latitudes that are

Reduced from 14 inches diameter
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' This star is sometimes called Alyat &), the Tail, whence this name. .

? The Banit an-Nu'sh t;":‘“ o\, the daughters of the Bier, from which this name is
derived, is a term which comprehends a, B, 7, 8, ¢, §, and  Ursae Majoris, and a, &, ¢, v,
B, n and ¢ Urse Minoris.

8 This star is sometimes called Mizdr )\)':4, or lzdr JB\, the Trowsers or Janb-i Marit
wle e, the side of the Woman, whence these corrupted names.

¢ This is clearly the Tam al-Kis U..K)\ ﬁ of M. Sédillot, or as he conjectures the
Fam al-Kis ) ri, the mouth of the cup.

* M. Sédillot gives this star as a Crateris, but from its position it seems to be 8.

¢ Sédillot makes the Fard and the 'Unuk of Hydra both the @ ; and see Hyde,
Comment. p. 62.

7 This star is sometimes called Shi'ra al-’Abdr ),,v.)\ 5y, whence this name.

' The five stars in Taurus (the Hyades), but especially @, are called Dabardn wlpes
whence this name.

* Sed quare. See on the Sudr-i Kitas ; Hyde, Comment. p- 49; and M. L. A, Sédillot,
Mémoire, &e. p. 139, note 2.
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PLATE XVII

written.  The other arcs which cut the parallels of the signs are those of the Azimuth of the Kiblah, i.e. of the altitude of the Sun when it
passes over the Azimuthal circle of the Kiblah, at the following places—Baghdad, Tabriz, Kazwin, Isfahén, Astarabad, Yazd, Mashhad,
Shirsz, and Hirat. The names of these cities are respectively written under the end of each arc where it touches the outer band of the
quadrant,atg hikImnop. The small arc F' G, the inmost of this quadrant, is that of the obliquity of the Ecliptic. In the shaded space
F C G, bounded by it, are the words ol 3 & t\iS)\ B \.g\;‘vT &S ‘;3_3 W IFA V- 9.13 & (523 00 AS e $\gha>, the lines of the
Azimuth of the Kiblah, at the cities the names of which are written, at the time when the Sun is in Western altitude. The lower quadrant on
the left, the Rub’ ash-Sharki ash-Shaméli B C E, has on its first or outer band B E, which is the back of the Hajrah in that fourth of its
circumference, the arc of the shadow of Feet, the degrees being marked separately, but arranged and numbered by fives, from five to thirty,
and commencing from B. In the shaded space g, where this arc is bounded by the Eastern half of the horizontal diameter, are the words
Zilli Akdam o103} Jh, the shadow of Feet. The lower quadrant on the right, the Rub’ al-Gharbi ash-Shaméli B C W, has marked upon
its outer band, the back of that fourth of the Hajrah, the degrees of the shadow of Fingers, arranged and numbered by fives as before, from
five to fifty, and commencing from B. In the shaded space r are the words Zill-i Asébih e\aa\dlb, shadow of fingers. The remainder of
the bands in the lower quadrants are concentric with the boundary ares of the shadow, and are semicircular, that is, continuous throughout
both quadrants. They commence respectively from a, b, ¢, and d, and contain various astrological tables. The band ¢ ¢, the fourth from the
outer circumference, is the principal of these, and has inscribed upon it the signs of the zodiac in the usual order, beginning with Aries imme-
diately under ¢. At ¢ and ¢ is the word Burdj e signs of the Zodiac, indicating the nature of the contents of the band. The second band,
a &, is entitled at cither end Kawakib «S\sS; stars, and contains the names of the five planets arranged, five to each sign, in the order of their
Terms or Limits: the order in which the planets occur, with reference to each sign, will be found designated by the usual conventional marks
in the diagram. The third band has written upon it, at b and b, the word Huddad 390>, limits, bounds, and comprises the numbers of the
degrees of each sign, allotted as the Limits or Terms of ‘the planets inscribed in the last-mentioned band ; these numbers will be found expressed
in figures in the diagram. The fifth band, d &, exhibits the Faces of the planets, as is pointed out by the word Wujih 2y, Jaces, written
at d and d’: the planet, which has the priority in each Face, is indicated in the diagram by its appropriate mark. The sixth and inmost
band has the word ManAzil J)'L'u, mansions, written at ¢ and ¢’, and contains the names of the twenty-eight Lunar Mansions, beginning
from the left immediately under e. They are as follows—1. Sharatain u.gb oy, the two signals, (B and 5 Arietis). 2. Butain uéha, the
little belly, (3, ¢, and ¢3 Arietis). 3. Thurayya Yy JS, the brilliant gem, (Pleiades). 4. Dabarin w\j:, the follower, (Hyades; particularly the
brightest of them, Aldebaran, « Tauri) 5. Hak'ah &aid, three bright stars in the head of Orion, (», @1 and g2 Orionis). 6. Han'ah é=23, a

burnt mark in a camel's neck, (v and £ Geminorum). 7. Zird’ tb':, the forearm, (z and 8 Geminorum). 8. Nathrah i'Jf), the division between

the mustachios and the nose in a lion, (Two small stars reckoned by the Arabs to be in the constellation TLeo, but apparently 3 and y Canceris).'
9. Tarfah aé)a, a twinkle of the eye, (¢ Canceris, and Leonis) 10. Jabhah &, the forehead, («, [Regulus] Z 7, and # Leonis). 11. Zub-
rah 8, the hair of a lion's mane, (3 and ¢ Leonis). 12. Sarfah & po, vicissitudes of fortune, (B Leonis). 13.’Awwa s\se, a barking dog,
(B, ¥, 3 and s Virginis)? 14. Simak ©\ows, thesustainer, (Spica Virginis, « Virginis). 15. Ghafr i, a sack, (¢, » and z Virginis). 16. Zubana
\':\a_)', or, more correctly, Zubinayan W), the two claws of a scorpion, (= and B Libre). 17. Iklil J.;K\, the crown, (8,3, and = Scorpii).
18. Kalb 5, the heart, (Antares, « Scorpii). 19. Shaulah &y, the tail of a scorpion, (n and v Scorpii). 20. Na'éim re\a':, the ostriches,
(7,3, 5,1 [B7] o, @, v, and  Sagittarii). 91. Baldah §\;, the city, (a starless space in the heavens between Na'dim and Zabih, the next following

mansion: or perhaps Kiladah 5333, the necklace, formed by £, o, =, d, ¢, and v Sagittarii). 22. Zabih é":, the Sacrificer, (« and @ Capricorni).
23. Bula’ é?, the glutton, (, », and s Aquarii). 24, Suid dgme, the fortunes, (8 and & Aquarii). 25. Akhbiyah kx>, the tents, (v, { =, andn
Aquarii). 26. Mukaddam f:ﬁ" the foremost, (« and B Pegasi).  27. Muakhkhir }_’., the hindmost, (y Pegasi, and « Andromeds).
28. Risha W, the rope, (B Andromed=).  Within the semicircular space, inclosed by the band of the Lunar Mansions, and
the horizontal diameter, is the square of the two shadows N O PR Q. In the first half, NO P, on the left of the perpendicular
diameter, the degrees of the shadows are marked in feet, the division from N to O being the vertical shadow marked from one to seven, and
designated by the words s g0 r\o.'i\ Jlé, inverted shadow of feet, written in the shaded space S, and from P to 0, thehorizontal shadow
similarly divided, and pointed out by the words gy (.\Q;\ J.\!a, level shadow of feet, inscribed in the space 7. On the right hand of the
perpendicular diameter we have, from Q to R, the vertical shadow measured in fingers, marked from one to twelve, and designated in the
space U by the words _pwsSae gole) Jl'a, inverted shadow of fingers, and from P to R the horizontal shadow similarly divided, and
designated in the space V' by the words ggdwme e\n\ Jl‘a, level shadow of fingers. 1In the interior of the square of the shadows are five
bands parallel with the horizontal diameter. The first of these bands, XY, has inscribed upon it the title of the rest, viz. ca\.‘h‘ é\pb
\A:T S\ leabo g B3y w\a\ay, the natures of the Triplicities, and the Lords of the days and the Lords of the nights thereof. The remaining

l * Hamd Allah al-Mustauff says that this mansion comprises four bright stars in the

' Hamd Allah al-Mustaufi al-Kazwini says that they are in Cancer. tail of the Lion, and that tho Arabs call them dogs barking at the Lion.

Wyt
iy F Y
- SRR LA VEd
{(Albay ekt

Reduced from 154 inches diameter

T —— e




31

four bands are each divided into ten equal parts. At s, ¢, u, v, the first divisions of each band, are written respectively the words Atishi
g::“ST’ fiery, Khéki QS\;», earthy, Hawaii ‘;\J.b, airy, and Avi g’\: watery, denoting the natures of the several Triplicities. The three
divisions next in order in each band contain the names of the three signs forming the several respective Triplicities, and in the other six
divisions in each band are inscribed the names of the planets having dominion by day and night in the Triplicities, over against which they
are written. A reference to the diagram, where the signs and planets are indicated in their proper places by their usual conventional
marks, will show at one glance the signs and planets as arranged in each Triplicity. In the clear space P, immediately under the centre
of the square of the shadows, is the name of the constructor of the Astrolabe, recorded in the words J..:" u;\ ‘_}a.\\ Ve ;_,U;]\ Js\ Ao
. Jﬂ &Y, constructed by the least of the students ' Abd al-Alf, son of Muhammad Raf? al-Juzii.

Lastly, in the midst of the lower part of the outer circumference, or back of the Hajrah, in the clear space marked Z in the diagram,

we find the name of the Caligraphist, and most probably the engraver of the beautiful specimens of writing and ornament with which this

matchless astronomical instrument is covered. With modesty equal to that of his relative, the scientific maker, he inscribes at the

foot of his work 3L A= e\fa)\ C‘ PRIRT :}3\ &iled, written by the least of the students, the brother of the constructor, Muhammad Bdkir.




APPENDIX, N° L
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Tae following is a short account of the various Astrolabes mentioned at page 5 of the text. The first on the lList is interesting from its

antiquity ; few Muhammadan Astrolabes being of so early a date. The Hindd instruments are, I believe,

the only ones of their kind that

have been hitherto described, and the two English Astrolabes are especially remarkable on account of the extreme scarcity of early instru-

ments

attention,

of observation constructed in this country, and the beauty of their design and workmanship. In addition to these claims on our

the series will be found to exhibit several peculiarities and some projections of the sphere, which, until now, have remained

entirely unknown to writers on the subject, or have only been imperfectly noticed.

I have classed the Eastern AStrolabes as Arabic, Persian, or Hindd, according as the inscri

ptions they present are in the Arabic,

Persian, or Sanskrit languages, without reference to the places where they were constructed.

ARABIC.

A. A Sudsi, or Sexpartite Astrolabe,

inscribed, partly in Kific,' and partly in Dévanagari character

apparatus is complete, the

‘Ilikah alone being wanting. On the face of the Kursi is written, in Kific, »\tSe €°" Ko,

made of copper gilt, 3§ inches in diameter, procured by Professor Wilson at Benares. It is
s, and was constructed in A.H. 669 (A.D 1270-71). The suspensory

the year 193

Malikshdhi (Era)* The degrees on the surface of the Hajrah, three hundred and sixty in number, are divided and arranged by fives,

commencing from the top of the perpendicular diameter,

employed. The numbering exhibits the peculiarity that the letter 5,
to 5,100 thence 5, 10, 5, &c., to 5, 200; thence 5, 10, &c., to 5, 300 ; and, lastly, thence 5, 10, &c., to 5, 60, i.e. 360" in all.
on the face of the Umm is the following table of the names of Indian cities with their Latitudes,

' Kdfic inscriptions, as is well known, are always difficult to be read, on account of
the peculiar nature of the character, and the systematic absence of the diacritical points,
which alone, in many instances, serve to distinguish one Arabic letter from another; it
is, indeed, frequently necessary to know what ¢o expect before any clue can be gained
to their decipherment. In this Astrolabe the inscriptions are more than usually obscure,
as, in addition to the ordinary difficulties, they have been very much effaced by the
injuries of time and use. At every unconnected point or protuberance in each letter,
e.g. the top and Dbottom of an Alif, and the summits of the teeth of a Sin, there is, how-
ever, a wedge-shaped mark, apparently produced by percussion, which, having penetrated
more deeply into the metal than the intervening lines cut with the graver, still remains in
several places where the latter have hecome quite obliterated by friction: by means of
these marks I have been enabled to reconstruct, as it were, the inscriptions with certainty.

* The Malikshdhi wra was instituted in Persia, in reformation of the Yazdajirdi (see
note 1), by Sultdn Jalal ad-Daulal Malik Shah Ben Alp Arslan, the thivd of

suprd, p. 3,

proceeding from left to right, and designated by Kufic letters numerically

5, occupies by itself every alternate division, e.g. 5, 10, 5, 20, &c.,
Inscribed

written in the Dévanagari character.

the Saljik{ kings. It is sometimes termed the Jalali era, from the title bestowed upon

its founder by the Khalifah Al-Kéim. There is some difference of opinion as to the
precise period when this ®ra commenced, but according to that most generally received,
it began on the 10th of Ramazan, A.H. 471 (15th March, A.D. 1079). The year was
solar, and of 365 days, with an additional day whenever it appeared necessary to post-
f the following year, that it might occur on the day of the

pone the commencement o
Sec Gravius, Epochae celebriores, p. 38,

sun’s passing the same degree of the ecliptic.
Hyde, Veterum Persarum religionis historia,

and the comparative table at the end.
1783. De-

p- 206. L’Art de vérifier les dates, Tome L p. xli. 3me édit. Fol. Paris,
lambre, Histoire de I'Astronomie moderne, 2 Tomes, 4to. Paris, 1821. Tome i, pp. 75
et seq. Prinsep’s Useful Tables, Part ii. p.12. Vullers, Mirchond’s Geschichte der
Seldschuken, 8vo. Giessen, 1838, p. 105, note 8. L. A. Sédillot, Prolégomeénes, &e.

Texte p. 25, note 2. Ib. Traduction, p. 27, et seq.
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Dilli feeft S Dege& 39
Agape® . . . . . . .. 2 43
Multan gmrt 2 40
Kabul W . 33 45
Ajmér AR 2%

23

Ahmadébsd SEAEAT® . . . . . . —
Bfjgpardftwrqx . . . . . . . 16 20
Bhégnagar ¥OTOW . . . . .19 20
Siraunj S . 10
Buhranpur TR . . ’ . . .o 20 40
Ujjén Se=: e e 22 20
Lihr@g®@m . . . . . . .. 3 50

This table is evidently more modern than the Kufic inscriptions.

A small peg projects from the lower part of the face of the Umm, at a little distance from the Hajrah: it is the Mumsikah f
retaining the tablets in their proper position. )
There are but two tablets in the Umm, but from the depth of the recess it would seem that there were originally at least two more
The first bears on one side a projection of the sphere constructed for a Latitade of 36°, and comprises the two diameters ; the three circle
the Alu'm(.:antars, traced and numbered six and six; and the arcs of the unequal and equal hours, the former being n’umbered and t}j’
lafter distinguished by being dotted. Under the first Almucantar, in their usual places, are the words «East” and * West,” an’d in the
n'nd'dle, the words “ Latitude 36°,” and “ Hours 14 hrs. 30 min.” The Azimuths are not traced. The other side of this tabl;t is ; i Ie
similar, except that it is constructed for a place of Latitude 37° and Hours 14 hrs. 33 min. All the characters on this tablet a:; eI??:iy
The seco.nd tablet has a double projection of the sphere on either side, exhibiting the two diameters; the three circles: the Almu:a:—.
Z:s; :;a,:e;da:; :Lda:i‘: :!:ih{:r:; sile,h and eleventh b'einjg dotted ; the first Azimuth, or prime vertical, drawn both al;ove and below
o e sttt 3;;1; ) ;;rs IThe prOJe?txot]s on oneA .side are constructed for the respective Latitudes of 30° and 24,
notng thos Lot e g t:i th. n the projection for' Latitude 32’ the prime vertical is omitted. Dévansgari numerals,
O ;headp . esc:: zr.t .e ea:tem ellads of the obl.1que horizons, or first Almucantars, and are the only written characters
pe i Zthe ) ed 1t in the text,’ and have given a drawing of one side of the tablet at Fig. 12% of Plate xix.
: ’ he wer part of each of the tablets to receive the Mumsikah.
- 1::: a:ll;ali):itl:a:or:; :ec:rl::::y, ::cept that the Mud‘ir is s.ituated at the left end of a segment of the equinoctial, which has not
ol et St pf " . prﬁsents the Zodiacal circle and the signs, each divided into siz parts, the Tropic of Capricorn,
fy: of the stars, besides the Muri Ras al-Jadi. The Shaziyahs of the stars bear the following names or abbrevia-

tions of names, written in the Kufic character: they are much effaced. Within the Zodiac—

1. Al-Hawwi si§ ii
odton lv;'ab; _,!J (Ras alangue, Ra;sualhague, « Serpentarii). 2 The inscription on this Shazfyah is obliterated, but from its
i, Ms. 01'1 ear the name At‘:l‘axr - Plall? (Althayr, « Aquil®). 3. Ar-rémih 6\:)\ (Arcturus, « Bootis). 4. Al'Anak (;Usl}) (Halcor
" © name A : s . 4 :
g)}\ o 10:8) C5. Al-Fakkah &&\ (Munir, Malfecar, Alpheta, « Coronz Borealis). 6. Al Waki’ :._3\).“ (Vega, « Lyr®). 7. Ar-Ridf
rided, i). - i - H iopei ; & I
e rart ]z; yeni). 8. Kaff al-Khazib puadl a5 (8 Cassiopeiz). 9. Al-Faras _y i)\ (Scheat Alpheratz, 8 Pegasi). 10. Al-
5384\, the leap (rand w Urse Majoris). 11. Al-“Ayytk (joia} (Capella, « Aurigs)
Outside the Zodi p y H 5 ) ’ oo
T, ‘;). m.c.—l 2. Kalb al-Akrab -b) s fal) A3, the heart of the Scorpion, (Antares, « Scorpii). 13. Al-A’azal J5=¥! (Azimech
e _f, » o Virginis).  14. F ash-Sh (2 5 for Fard ash-Shuja’ gle™ 55 (Alphard, Cor Hydrw, & Hydre). 15 Kalb al-A )
s ‘ P or & : = L ;i ; s al-Asa
e cai . g\t{l:s u Leolnsls). 16. Ash-Sha.mxyah &ze\t)) (Algomeisa, Procyon, « Canis Minoris). 17. Al-Yamanfyah &HL.) (Alhabor
Majoris). . Yad al-Jauza \)Jﬂ 2 (Bed Algeuze, « Orionis). 19. Ar-Rijl J=7! (Rigel, B Orionis). 20. *Ain ath-Thaur

))i“ e (Aldebaran, « Tauri). 21 H B
= an, : . Az-Zalim [.alhl_ b)Y, the male Ostrich, (F. 4 5 Pisci . - .
Kaitoz, + Ceti), strich, (Fomalhaut,' « Piscis Australis). 22. Kitas ks (Deneb

! Supra, p. 13.
&c., pp. 20 and 26. The Shazfyah in question seems from its position to be the same

* T have omitted the translations e y J
of those star-names which have alr i 3 ij o]
oI Hppes o "o ich have already been ex- | with that marked Rijl ad-Dubb o K\ J= 5 the foot of the Bear, in No. I of the East-
)1" ed in de: lp on of Shali Husain’s Astrolabe. India House, and marked 10 in Fig. 24 of Plate xx
Sed quacre.  Thi is very y wri , ; -JanGb: 3 ()
e q’ ’L:E“ 118 nune 18 ver doubtfull_ written. The three Kafzn]ls, or Kafazat 4 This word is derived from the Arabic Fam al-Hat al-Janabi ,A.\ _,u h
i-Ziba *lal\ V45, the e vild bucks, are i ars i eet of the | mou he Southern b h name th . a) o.m m de. ) ed .’“1':
3 5 the leaps of the wild bucks, are the six stars in the feet of th nouth of the Souther: Sish, whic ame this star is someti ;s signat it i
o Yy ana Poats

great Be: jori
g ar (v and & A and g, and ¢ and « Ursa Mujoris).  See Ideler, Untersuchungen | common to Piscis Australis, and Aquarius.
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The inscriptions on the back of this Astrolabe are all in Kific, and in addition to the difficulty and uncertainty inseparable from that

species of writing, they are so worn away by use as to be almost illegible, and in several places quite obliterated.

On the back of the Kursi is written &3 oKl iads &350y r‘», (the year) 640 of the Yazdajirdiyah' (&ra), 1582 of the Iskandar
Riimiyah® (&ra). The two upper quadrants bear on their outer circumferences the degrees of altitude, numbered from 5 to 90, com-
mencing at either end of the horizontal diameter, the same method of numbering, viz. 5, 10, 5, 20, &., being adopted as on the face of the

Hajrah. The interiors of both quadrants seem to have been originally occupied, as I have mentioned in the text, by a nonagesimal series

of cosines of altitude, produced through both quadrants, and uniting the corresponding degrees of their boundary arcs.’ In the left hand

quadrant, however, this arrangement has been superseded by a more modern sexagesimal division of the whole sine by horizontal parallels,

each fourth parallel only being traced. In the quadrant on the right hand the nonagesimal form is distinctly perceivable, although in several

parts the lines have quite disappeared. In the band which forms the outer circumference of the lower left hand quadrant and is the back
of the Hajrah in that fourth of its circumference, are the words & Jf bhos & S | cﬁv 193 (o L}" o 3 g a=iwo, Constructed by
Mahmiid Ben 'Ali Ben Yisha' Al**ri, in the year 669 Hijriyah (Ara) (inc. 20th August, A.D. 1270). On the corresponding band which forms

the back of the Hajrah in the lower quadrant on the right, are inscribed the degrees of the arc of the shadow of fingers by fives, marked

as before 5, 10, 5, 20, and so on to 40, 5. At that point, under the horizontal diameter, are the words e\aaY\ jl‘o, shadow of the fingers.

Across the midst of the two lower quadrants is the following inscription—_jo\a}} r}\al\ BERY rL‘a.pY\ h.»\,.'aj\ rl';.),\ )Q,;J\ Ol o
@) isla s shad) bt ot 00l Jo o ¥ SIS G S bl (¥ a2 3 By0 gy G655 1,e¥) el
SN, For the Museum of the Honoured Prime Minister, the Supreme lord, the Assisted (by God), the Wise, the Just, the King of the

Amirs, the Khusrii of the quarters of the World, the Splendour of the State, and of the Faith, the Sun of the Islim and of Muslims,

the Succour of princes and lords, Al-Hasan Ben 'Ali Ash-Shadid: may God glorify his friends, and double his dignity. I have been

unable to identify with certainty the personage above mentioned. The wras written upon the Astrolabe might lead us to.suppose that he

was either a Persian or a Syrian, but Abékd Khén reigned both in Persia and in Syria at the date of its construction, and his prime
minister was the Khwajah Shams ad-Din Muhammad: besides this the use of the wras is not in any way conclusive, since eastern
astronomers frequently employ several to express one date, without reference to the countries in which they lived or wrote. The
title, Sadr al-Mu'azzam, makes it almost certain that the owner of the instrument was a prime minister, and if in conjunction with this
be put the title of Malik al-Umaré, “ King of the Amirs,” a title conferred by the sovereigns of Egypt on their principal Néibs, it may
perhaps be safely inferred that he was the Sihib Bahi ad-Din Abé al-Hasan ’Ali Ben Muhammad Ben Salim Ben Hinna, who was
the chief Wazir of the Sultan Bibars, and who died in A.H. 677° (A.D. 1278).

The 'Tzadah, Kutb, and Faras of this instrument are of modern workmanship. The Libnahs of the 'Izadah are each pierced with

two holes, the larger being at the top; and the "Tzadah itself is marked with divisions corresponding with the modern sexagesimal

arrangement of the cosines in the Rub’ al-Irtifd’, or left upper quadrant.

B. This Astrolabe, which I have called in the text No. L of the East-India House, is a Thulthi instrument, constructed for only one
Latitude, and is inscribed in an ornamental Kific character. Tt is made of brass, is 8} inches in diameter, and evidently of modern date.
The suspensory apparatus is complete, with the exception of the 'Ilakah. The "Urwah is somewhat different in form from that usually found,
comprising an extra piece or swivel, which enables the instrument to have a complete rotatory motion on a perpendicular axis. A drawing
of the suspensory apparatus is given at Fig. 3 of Plate xviii. The Hajrah and Umm are in one plane, the entire body of the Astrolabe being
composed of a single plate, about twice the thickness of the tablets in ordinary instruments of the same size. The face of the Hajrah is
divided into 360 degrees, which are nnmbered throughout the circle by letters, one to each 5 degrees, commencing afresh 5, 10, 15, &c,
at the end of each hundred. The Umm has marked upon it—The two diameters; the three circles; the Almucantars, traced and
numbered three and three, the words East and West, and the Latitude 34° being written under the oblique horizon ; the Azimuths drawn
above the earth, but not numbered; the arcs of the unequal hours, numbered from one to twelve; together with the lines of twilight and
dawn, of the Zuhr, the "Asr, and the Zawdél, all of which are marked by dotted lines. On the back of the Kursi are the words AI.T\ Kwel)

! For the Yazdajirdi Zra, see supra, p. 3, note 1., and 'Art de Vérifier les Dates, | the table at the end. Prinsep’s Useful Tables, Partii. p. 11 J. J. Sédillot, Traité des
Tome i. p. xli- instruments astronomiques des Arabs, Tome i. p. 89. L. A, Sédillot, Prolégomeénes, &c.
* This ®ra is also sometimes called simply the Rami e Grecian, and more pro- | m..4 p.15. L’Art de Vérifier les Dates, Tome i. p Vil
perly the Suryéni 3\, Syrian. It derives the first name from its being erroneously

& * See supra, p. 18.
supposed to commence from the death of Alexander the Great (Iskandar Rimi). Itis « See the Histoire d ! 'E L. Pakie
most generally known with us as the Grecian /ra, or Ara of the Seleucides. It dates ey the Hiswirs oy Sultans Mamlooksds THgyphe, Sertie o3 ke por TiN]
from the reign of Scleucus Nicator, 311 years and three, or, according to some authors, éddineAhmel-Makris, traduite en Frangeis par M. Quatremite. 4to Paris, 1840,
four months before Christ. The year was solar, and consisted of 365 days, with the Tome i., 27 Partie, p. 94, note.

See Gravius, Epochm Celebriores, p. 18, and in 5 Quatremére, Histoire des Sultans Mamlouks, Tome i., 2" Partie, p. 167.

addition of a day every fourth year.
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for a &4“, Praise be to God. The inscriptions on the back of this Astrolabe are ranged in ten circular bands, two of which are excentric,
the remainder having a common centre, which is that of the instrument. The first and outermost band is divided into degrees, arranged
and numbered by fives, each quadrant containing 90 degrees, commencing above and below either end of the horizontal diameter. The
second band contains the degrees of the signs of the Zodiac, marked five and five, thirty to each sign. The third band is the Zodiacal
circle, the head of Cancer being at the summit. The fourth band is excentric, touching the Zodiac at the top, and bears a division for
the 365 days of the Roman year, arranged and numbered by fives, thirty to each month ; those months which have thirty-one days have
an additional division added at the end. The fifth band, the second excentric, has inscribed upon it the names of the Roman months.
The inner five bands are traversed by radii, proceeding from their common centre, and forming, a table, the title of which is written
between the perpendicular diameter, and the first radius to the right of it as follows—&\i:s)ﬂ P J.ES\ Ja0e, table of the shadow and altitude.
The outer band of these five bears upon it the Daraj al-Irtifa’ &\ES)Y\ > degrees of altitude ; the second the Asébi’ az-Zill Jﬁ!\ @\,
fingers of the shadow, corresponding with each degree of altitude; the third the Dakaik (585, minues (thereof); the fourth the Akddm
az-Zill J.E)\ (03, feet of the shadow, corresponding with each degree of altitude ; and the fifth and last the Dakaik (§Bs, minutes (thereof).

_ These latter titles are placed between the second and third rays to the right, counting from the meridian line; the numbers proceed in

the same direction, i.¢. from left to right. The following is a transcription of the whole. The shadow measured is the Zilli Mustawi,
horizontal, or right shadow (Umbra recta).

Degrees of Fingers of Minutes Feet of Minutes Degrees of Fingers of Minutes Feet of Minutes
titude. Shadow. thereof. Shadow. thereof. Latitude. Shadow. thereof. Shadow. thereof.
1 687 36 351 54 33 18 28 10 15
2 383 39 190 55 34 17 47 9 53
3 228 59 127 13 35 17 8 9 31
4 171 36 95 20 36 16 31 9 10
b 137 9 76 12 37 15 55 8 51
6 114 10 93 25 38 15 21 8 32
7 97 4 54 18 39 14 49 8 14
8 85 23 47 26 40 14 18 e 57
9 77 46 42 5 41 13 48 7 40
10 68 3 37 48 42 13 19 7 2
11 61 44 3 18 43 12 52 t 9
12 56 27 31 22 44 12 25 6 54
13 51 59 48 13 45 12 0 6 40
14 48 9 26 45 46 11 35 6 26
15 44 47 24 53 47 1 11 6 13
16 41 51 22 15 48 10 48 6 0
17 39 15 21 48 49 10 26 5 48
18 36 56 20 31 50 10 4 5 35
19 34 51 19 22 51 9 43 5 24
20 32 58 18 16 52 9 22 5 12
21 31 16 17 22 53 9 2 5 1
22 29 42 16 30 54 8 43 1 51
23 28 16 15 42 55 8 25 4 40
24 26 57 14 58 56 8 5 4 29
25 25 4 14 18 57 7 47 4 19
26 24 36 13 40 58 7 30 4 10
27 23 33 13 5 59 7 12 4 0
28 22 34 12 32 60 6 56 3 51
29 21 38 12 1 61 6 39 3 42
30 20 47 1 33 62 6 23 3 33
31 19 58 11 5 63 6 6 3 23
32 19 12 10 40 64 5 51 3 15
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65 5 36 3 7 78 2 33 1 2
66 5 21 2 58 79 2 2 1 18
67 5 § 2 50 80 2 7 1 10
68 4 51 2 42 81 1 54 1 3
69 4 36 2 33 82 1 a1 0 56
70 4 22 2 2 83 1 28 0 49
7 4 8 2 7 84 1 16 0 42
72 3 51 2 10 8 1 3 0 3
73 3 40 2 2 86 0 50 0 2
74 3 2 1 54 &1 0 38 0 21
75 3 13 1 a7 88 0 2 0 14
76 2 59 1 39 89 0 13 0 7
" 2 16 1 32 9 0 0 0 0

The ’Ankabit of this Astrolabe is represented at Fig. 24 of Plate xx. As has been already mentioned, the only portions not cut
away are the Zodiacal circle, with the signs written thereon, each divided into 15 parts every one of which represents two degrees; the
’Amtd Ras al-Hamal wa al-Mizan G H ; and a segment of the lower part of the equinoctial I K L; together with the Shaziyahs of the
stars projecting from these, and the Muri Rés al-Jadi. The names of the stars are not inscribed, as is generally the case, on the Shaziyahs
themselves, but at the foot or root of each. The pointers are numbered in the diagram, and contain the following names—

Within the Zodiac—1. Ras al-Hawwé »\39 U"\) (Ras alangue, Ras alhague, « Serpentarii). 2. 'Unuk a.l-Hazryah i,'%\ s (2 Ser-
pentis). 3. At-Téir JS\L“ (Althayr, « Aquile). 4. Ad-Dulfin w‘ﬂ:ﬂ\ (s Delphini). 5. As-Simék ar-Ramih 6\)\ Q‘J\‘.J\ (Alramech,
Arcturus, « Bootis). 6. Al-Fakkah 6 (Munir, Alpheta, Malfecar, « Coronz Borealis). 7. Al-Walki’ e"!,l\ (Vega, « Lyraez. ] 8. Ar-Ridf
33\ (Arided, Arrioph, & Cygni). 9. Mankib al-Faras _y i) u.ﬁ.n (Scheat alpheratz, B8 Pegasi). 10. Rijl ad-Dubb oodl Yoo, the
foot of the Bear, (A or w Urse Majoris). 11. Yad ad-Dubb <\ Oy, the paw of the Bear, (s or x Urse Majoris?). 12. Al Ayyik
isas)) (Capella, « Aurigm). 13. Rasal-Ghal g\ (b, the head of the Ghil, (Algol, 8 Persei).

Outside the Zodiac—14. Al-Ghumaiss Lased, the lesser Dog-star, (Algomeisa, Procyon, « Canis Minoris). 15. Mankib al-Jauza
»D,Q 8ee, the shoulder of Jauzd, (Bed Algeuze, « Orionis). 16. Ad-Dabarén c,\)e;;l\ (Aldebaran, « Tauri).

The Mudir of the *Ankabut is under the Muri Rés al-Jadi, at the top of the Zodiae at M.

The 'Izadah of this Astrolabe is of the inverted kind in which the arms are interchanged, the half of the breadth of the 'Izadah being
removed in each half of its length on the opposite sides of the longitudinal diameter, or Linea Fiducie;' the Libnahs have but one hole in
each. This 'Izadah will be found represented at Fig. 42 of Plate xxi., with the Kutb passing through its centre: a drawing of the
Faras is given at Fig. 49 of the same Plate.

C 1Is a Thulthi or tripartite instrument in the British Museum, made of Lrass, measuring 6} inches in diameter, and inscribed in an
ornamental Kific character. The style of the workmanship and of the handwriting is very similar to that observable in the last-mentioned
Astrolabe, and shows that it is of recent date.? It comprises three tablets. The suspensory apparatus is complete and unadorned, the ‘Tlakah
being, however, wanting. The face of the Hajrah is divided into 360 degrees, commencing on the left of the Khatt al-Tlakah, and arranged
and numbered five and five continuously. There is a cavity at the top of the Hajrah for the reception of the Mumsikahs, which in this instance
are denticles at the summits of the tablets. In the Umm is a projection of the sphere for a Latitude of 66°: it has the two diameters; the
three circles; the Almucantars traced six and six, the first coinciding with the zodiacal circle when Capricorn is at the top of the instrument ;
and the prime vertical traced above the earth. The inscriptions on the tablets are as follows, differing from each other only in Latitude :—
the two diameters; the three circles; the Almucantars traced and numbered three and three, the 7th, 11th, 16th, and 21st, being dotted,
and the second Almucantar only partially traced in order to leave room for the numbers of the Azimuths which are written along the
oblique horizon; the words East and West, and the Latitudes, are written in their usual places under the horizon: the Azimuths, drawn
and numbered ten and ten above the earth, the prime vertical being dotted; the arcs of the unequal hours; and the lines of the *Asr, Zuhr,

! See suprd, p. 20. together with that of Marcel, were constructed for European use. The Kific inscrip-
* Coupled with the remark of Danti, quoted at p. 6, note 8, and the use of the Roman | tions on the latter are evidently not ancient ; and as the original instrument is lost, it is
months, it may be hazarded as a conjecture that this and the last-mentioned Astrolabe, | scarcely more than a surmise to state that it is as old as the thirteenth century of our sra.
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and Zawél, distinguished by being dotted, and by their respective names being written against them. The Latitudes are written as
follows :—1. Obv. ) &S '&d 15 Rudge JQ Sor every place the Latitude of which is 25°30". Rev. (.K 20 & gudge J(J JSor every place the
Latitude of which is 21 40", 2. Obv. Jaé e oly Jﬁfor every city the Latitude of which is 30°. Rev. J¥ & & Ol JQ Jor every city the
Latitude of which is 31° 30", 3. Obv. _wb &8 for the Latitude of Fés (Fez). Rev. s I\ Jﬂ Jor every city the Latitude of which
is 35”. Each tablet has a Mumsikah, or denticle, at its summit to fit into the cavity in the Hajrah. The 'Ankabit has the Zodiac with the
signs, each divided into five parts containing six degrees, and numbered by sixes, and the Muri Ras al-Jadi at the top; a segment of the
lower part of the Equinoctial ; the tropic of Capricorn; the ’Am@d Réas al-Hamal wa al-Mizén, and some other Amtids. It bears no less
than four Mudirs, one at the top, between the signs Sagittarius and Capricorn, one at each end of the horizontal "Amud, and the fourth in
the centre of the segment of the Equinoctial. The Shaziyahs of the stars are inscribed as follows :—

Within ths Zodiac—1. Rés al-Hawwa 5&1 w»b (Ras alhague, « Serpentarii). 2. 'Unuk al-Hayyah &8 % (« Serpentis). 3. Tair
JSUa (Althayr, e Aquile). 4. Ka'b Faras (w3 wasS, the ankle of the horse, (x or » Pegasi). 5. Waki’ eb (Vega, « Lyre). 6. Ramih
é'\) (Alramech, Arcturus, « Bootis) 7. Fakkah &&= (Munir, Alpheta, « Coronz Borealis). 8. Ridf 55 (Arided, Arrioph, « Cygni).
9. Mankib Faras ;5 «SCs (Scheat alpheratz, 8 Pegasi). 10. Rijl ad-Dubb 3! J= (» or w Urse Majoris).  11. ’Ayyuk (jsis (Capella,
o Aurigm). 12. Ras al-Ghal 4} ) (Algol, 8 Persei).

Outside the Zodiac—13. Kalb al-’Akrab o il L\8 (Antaves, « Scorpii). 14 Al-A'azal J#¥ (Azimech, Spica Virginis, « Virginis).
15. Al-Ghurab V&) (Algorab, y Corvi). 16. Shujs’ &\f:' (Alphard, Cor.Hydrs, « Hydre). 17. Ghumaisi Lases (Algomeisa,
Procyon, « Canis Minoris). 18, "Abr ,yse (Alhabor, Syrius, « Canis majoris). 19. Mankib e for Mankib al-Jauza s)sdl (e
(Bed Algeuze, o Orionis). 20. Rijl al-Jauza »\),n L}?) (Rijel, B Orionis). 21. Dabaran u\}» (Aldebaran, « Tauri). 22 Batan Kitus
el o, the belly of the whale, (Batan kaitoz, ¢ Ceti). 23. Zanab Kittis oslad 35 (Deneb kaitoz, « Ceti). 24, Zanab al-Jad
obl L33 for Zanab al-Jadi g,s\.\n 33 (Deneb Algedi, 3 Capricorni).

The back of this Astrolabe exhibits three circular bands. The first and outermost band has written upon it, in its upper quadrants, a
division into 90 degrees on either hand, arranged and numbered five and five, commencing from each end of the horizontal diameter; the
lower half of this band is plain  The second band bears upon it the signs of the Zodiac, Cancer being at the top, each sign being divided
into thirty degrees, arranged and numbered by fives. The third and inmost band has written upon it the names of the Roman months, each
divided into days which are numbered five and five. Within these bands the upper quadrant on the left of the perpendicular diameter is
occupied by the arcs of the unequal hours, that on the right by a sexagesimal series of sines and cosines : these quadrants will be found
copied at Fig. 26 of Plate xxi. The square of the shadows fills up as usual the space between the horizontal diameter and the lower halves
of the bands. This square is divided only in the European fashion; i.e. into twelve parts; the vertical shadow is denoted by the word
(35, and the horizontal by bymse. There is also a line drawn diagonally from the centre of the instrument to each corner of the
square. This line, called by the European writers Linea mediz umbrs, T have never seen in any other Asiatic Astrolabe. The Libnahs

of the 'Tzadah have but one hole pierced through each. The Kutb is shaped as usual, and the Faras is a thin wedge slightly approaching

the form of a horse.
PERSIAN.

D. Is a Persian Sudsi, or sexpartite Astrolabe, of Indian workmanship, preserved in the East-India Company’s Muscum. I have

referred to this instrument in the preceding pages at No. II. of the East-India House. It is made of brass, is 4! inches in diameter, and

the inscriptions are in a clumsy but legible Naskh character. It comprises six tablets. The suspensory apparatus is complete with the

exception of the '[lakah. The face of the Kursi, which is coarsely engraved with flowers and leaves, is traversed by the Khatt al-'Tlakah.

The surface of the Hajrah is divided as usual into 360 degrees, arranged and numbered by sixes continuously, from 6, 18, 24, &c., to 354, 360.

Within the Umm there is a table of the names of cities, with their Longitudes and-Latitudes, arranged in a double series,

asin Shah Husain's
Astrolabe, but omitting the Inhirafs,

Masafats, and Jihats. The Longitudes are reckoned from the Fortunate Islands. This table is as follows :—

OUTER CIRCLE.

Cities. Longitude. Latitude. Cities.

Longitude, Latitude.
Hurméz 300 . | N ¢ J— 26 50 | Mashhad Jgle . s i .92 30 3 —
Khutan i : . e 107 — 42  — | Isfahin \gio! . . . . . 8 40 32 25
Kashghar 2% . . 106 30 #“4 —|Yazdap . . . . . .8 _ 32
Sematkand @S,ew . . g9 36 39 37 |Shiriz jub. . . .. 8 — 29 36
Bukhirs Vi - 39 50 | Basrah dpay . . . . . 84 — 80 —
Badakhshin laagy . . jo4 94 37 10 |Baghdid & . . . . . 80 30 33 25
Blh @ . 12— 3 u|Rehes . . . . .7 1 31 8o
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Cities Longitude. Latitude. Cities. Longitude. Latitude.
Bulkar \ib 90 — 49 30 | Makkah-i Mu'azzamah selane 5%, Mak-
ulkar H\dy . . . : ; .
Tabri 3 82 — 38 — kah the Great . . . 7T 10 21 40
8 A 2 .
; “Z1)~l)‘- 2\ 82 18 37 20 | Madinah-i Rasil Jswr) 820, the city of
Maraghah &s 2 b

¢ o 72 10 35 50 the prophet 75 20 25
Halab L_al> . Hka 63 50 - 00
Dimashk (3> . . . ; .70 — 36 15 7
Bait al-Mukaddas _wdil) <, the holy
house (Jerusalem) . . . . 66 31 31 50
INNER CIRCLE.

Banaras bl : . . 11720 26 55 | Mualtan ©\tlge . ; : ; . 107 35 29 40
Kantj 93 . . 115 50 26 29 | Kandahir oo . ; . . 107 40 3 —
A . . . s
Ajmir f;a\ A § | - 96 — | Tibbat =5 . 110 — 40 —
Agrah é,ﬂ . . . . . 114 — 27 13 | Kashmir )4.‘.5 . . . . . 108 — 3B —
Hazrat Dibli 4> wpas . . 113 35 28 15| Kabul ¥ . . . . . .104 40 34 30
Lahahér o\ . . . . 119 20 31 50

On four of the tablets in this Astrolabe the inscr iptions are ahke, varying onl y 1 the Latitudes for w hich they are constr ucted
. . . 1 i i . .
These lnSCI‘lptIOHS are: the two diameter S, the three cir 01951 the Almucantars, traced an numbered six and 81X, the words East and

West, and the Latitudes and hours of the longest days at the several places for which the projections are conmstructed, being written
as usual under the first Almucantar; the Azimuths, the first or prime vertical being traced both above and below the Earth, the
remainder only below, and numbered by tens from the prime vertical ; and the arcs of the unequal hours, distingmshs.ad by dots, drawn
from the West and East, and meeting at the perpendicular diameter. The Latitudes and hours marked on the eight faces of these
four tablets are as. follows:—1. Obv. Lat. 22°. Hours 13 hrs. 92 min. Rev. Lat. 24°. Hours 13 hrs. 31 min. 2. Obv. Lat. 24°.
Hours 13 hrs. 46 min. Rev. Lat. 30°. Hours 13 hrs. 18 min. 3. Obv. Lat. 32°. Hours 14 hrs. 8 min. Rev. Lat. 36°. Hours 14 hlS
32 min. 4. Obv. Lat. 38. Hours 14 hrs. 42 min. Rev. Lat. 40°. Hours 14 hrs, 54 min. The fifth tablet has on one side a projection
similar to the above, constructed for a Latitude of 35°, with the hours of the longest day, 14 hrs. 25 min.; on the other side of this
tablet is the projection for the Equator, described above at page 12, and drawn at Fig. 17 of Plate xx. The remaining tablet bear's on
one surface the Safihah al-Afékiyah; the horizons proceed by eights, and only every second horizon being marked, there are but thirty-
two in all; the horizon of 66" is traced entire: the degrees of the obliquity of the Ecliptic are marked by sixes, from 6 to 24 on either
side of the diameters, betseen the circles. This Safihah has been particularly described in the preceding pages. The other side. of th]Zs
sixth tablet bears the Saffhah-i ’Arz-i Tamam-i Mail-i Kulli, of which I have already given a detailed account at p. 12. T have copied this

Saffhah at Fig. 14 of Plate xix. . A .

The ’Ankabat of this Astrolabe is of the ordinary form, bearing the Zodiacal circle, the degrees of the signs bé.zlng marked six and six,
the tropic of Capricorn with the Muri Rés al-Jadi, and the ’Amutd Rés al-Hamal wa al-Mizan : the diameters and circles are traced on those
portions of the reticulation that remain. A drawing of it will be found at Fig. 22 of Plate xx. The Shaziyahs of the stars are numbered
in the diagram, and are inscribed as follows— .

Within the Zodiac—1. Ras al-Jathi ‘_}\L\ ua\) .(Ras algethi, « Herculis). *2. Nasr-i Téir quc J..J (Althayr, « Aquile). .5 anf
al-Faras _y» /&) r: (s Pegasi). 4. Nayyir al-Fakkah i) = (Munir, Malfecar, Elpheta, « C(ir’onze Buoreahs). 5, Nasr-i Waki eb YJ,..)
(Vexa, « Lyr®). 6. Simak ar-Ramih é‘\;{)\ &l (Alramech, Arcturus,‘ « Bootis). 7. Al-Kiid \.b’\.nl\ (,Benenatz,. Be'netnasch, n Tusd?
Mujoris). 8. Ridf <33 (Arided, Arrioph, « Cygni). 9. Kaff-i Kh CJ’ for Kaff-i Khazi.b u,:a:» iy ‘(l\3 iaszipex:)lj :01\151111\11‘11:!1
Paras (9 #85 (Alpherath, J Pegasi and « Andromedwm). 11, Manklb‘ R OR for' Mankib al-F ara.s o JJJ - ( lc-;e:; ] p1 A‘Sa(;
8 Degasi). 12 Jandhi F < C\.'.?, for Ja}m’xh-i Faras _ps 9 C\-‘q» (Algenib, 7' I’egnm).. 13. Sarfah adpo (8 Leonis). 14 Zahr al-
dws¥ Jgh (3 Leonis). 15. Janb-i Marat 3)je iz the side of the woman, (Mirach, Mirath, 8 Andromedz). ' N o

Outside the Zodiac—16. Kalb al-’Akrab )id\ A8 (Antares, « Scorpii). 17. Simak-i A'azal JJ-;\ cﬂ‘\T.a .(Az1mech, Spica Virginis,
« Virginis). 18, Kalb al-Asad ows¥) s (Kalb Eleced, Regulus, o Leonis). 19. Fard flsll-Sl.lu_].ﬁ’ t\s“‘J J‘JJ” (Allphard‘, ’C().l; H)"drai,
« Hydee). 20, Zanab-i Kalb-i Akbar )f V o L, the tail o_f: the greater dog, (s, 8 or n Canis LI&JO!‘I? . 2L S}tl I’ﬂ‘-l Yamani e ol
(Alhabor, Sirius, « Canis Majoris)'. 22. 'Ain ath-Thaur Jsd) s (Aldebaran, o Tauri). 23. Yad al-Jauza ’)‘,_ﬁ O (Bed Algeuze,

' This name has evidently been erroneously engraved for Shi'ra-i Shiami, the names of the two dogstars having been carelessly interchanged.
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o Orionis). 24. ShiTa-i Shémi Wb %= (Algomeisa, Procyon, « Canis Minoris)!. 25. Rijl al-Jauza al-Yusra Sl Sipdd oy
(Rigel Algeuze, 3 Orionis). 96, Fam al-Kitas bl rs (y Ceti)®. 27. Kaff al-Jazma s\edd &S (Menkar,  Ceti). 28. Zanab-i
Kitas U.Jné 05 (B Ceti). 29. Zafda' t_o.fué, the frog, (Fomalhaut, « Piscis Australis). The Mudir of the ’Ankabit is at M.

The upper quadrants on the back of this Astrolabe have each an arc of Altitude as usual, the degrees being arranged and numbered
six and six. In the left hand quadrant there is a sexagesimal series of cosines of Altitude, each parallel being traced: in that on the right
hand the parallels of the signs of the Zodiac are drawn, numbered from 0, which stands for Aries, to 11, Pisces; and the arcs of the unequal
hours. A drawing of the interior spaces of these quadrants will be found at Fig. 27 of Plate xxi.

The two lower quadrants are bounded respectively by the arcs of the shadow measured in fingers on the left, and in feet on the right
hand. Next to these are two continuous semicircular bands, one containing the names of the signs of the Zodiac, and the other of the
twenty-eight lunar mansions. Within the inclosed space is the square of the shadows, with the ordinary divisions into feet and fingers, and
the usual words pointing out the horizontal and vertical shadows. Inside the square, to the left of the perpendicular diameter, is written
7l Sullam-i Akdém )03 s 3, shadow of the ladder of feet, and to the right of the same line Zilli Sullam-i Asibi’ bl r;.f. Jb
shadow of the ladder of fingers. Lastly, in the same space, i.e. within the square, we find the name of the artificer, and the date of the con-

struction of the Astrolabe recorded as follows, 1.v1 & &3 é\aa = Vs, made by Muhammad Sélih, (at) Tattah, in the year (of the
Hijrah) 1076 (A.D. 1665).

The 'Izadah, of which I have given a representation at Fig. 43 of Plate xxi, is marked with certain lines, arcs, and numbers, corre-

sponding with those inscribed on the upper quadrants. It has also notches cut at the top of the pinnules for the reception of a tube as
described above at p. 20. The Kutb and Faras of this Astrolabe are copied at Fig. 50 of the same Plate.

E. This Astrolabe is the property of W. 8. W. Vaux, Esq.: it is a Sudsf or sexpartite instrument : it is made of brass, is 2§ inches
in diameter, and comprises seven tablets : it bears the date A.H. 1228 (A.D. 1813). The suspensory apparatus is wanting. On the face
of the Kursi are the words L&)¥! 9 olsedl &2 Jf &, His throne is eztended over the heavens and the earth. This sentence, which is
taken from the 256th verse of the second Strah of the Kurén, called the Verse of the Throne,? is applicable to its present position, as
containing the word Kursi 9‘"){’ throne.! The surface of the Hajrah is divided into 360 degrees, which are arranged and numbered by
sixes from 6 to 90 in each quadrant of the circle, proceeding from left to right. On the surface of the Umm there is a radiating table of
cities, with their Longitudes reckoned from the Fortunate Islands, and their Latitudes, forming a double series as follows :—

OUTER SERIES.

Cities. Longitude. Latitude. Cities. Longitude. Latitude.
Ardabil 23 82 7 38 3 | Misr pas . . . . . . 63 2 30 20
Isfahin @\giso) 86 40 32 25 | Bait al-Mukaddas _psdill sy the holy
Shiraz ) wd 8 — 29 36 house (Jerusalem) . . . . 66 30 31 50
Baghdad sloay 80 — 33 25 | Madinah-i Munawwarah &) Jge 830 the
Basrah &) . . . . 87 — 30 — tlluminated city . ; 3 . 7502 25 15
Kifah 3,8 . ; . . . .79 34 31 30 | Makkah-i Mu'azzamah setrne *x€0e
Dimashk (3> . . . . .70 — 3 15 Makkah the Great . . . L7ro 10 21 40

! See p. 38, note 1. is to come unto them, and they shall not comprehend any thing of his knowledge but

* The engraver has misplaced this name, together with that next following, viz. No. 27. | so far as he pleaseth. His throne is extended over heaven and earth, and the pre-
The two should have been interchanged.

* The Muhammadans consider the Verse of the Throne to be the most important in

servation of both is no burthen unto him. He is the high, the mighty.” The translator

says justly, that this is “a magnificent description of the Divine majesty and providence,”

the Kurdn; and the whole, or portions of it, are constantly found engraved on amulets,
vases, cups, &c., which are thought, through its virtues, to secure good fortune to their
possessors. M. Reinaud has given a full and detailed description of this verse in his
““ Descriptions des Monuwens, &c.,” Tome IL p. 11, et seq. The following is Sale’s
translation of the Verse of the Throne:—“God! There is no God but he; the
living, the self-subsisting ; neither slumber nor sleep seizeth him; to him belongeth
whatsoever is in heaven and on earth. Who is he that can intercede with him,
but through his good pleasure? He knoweth that which is past, and that which

and modestly adds, “but it must not be supposed the translation comes up to the dignity
of the original.”

* The Kursi, as employed in this verse, is supposed by the Muhammadans to be God’s
Judgement seat, being placed under the 'Arsh e, which is his imperial throne. The
Kurs, allegorically, signifies the Divine providence, which sustains and governs the
heaven and the earth, and is infinitely above human conception. See D’Herbelot Bibl.
Orient. sub voce Corsi. Sale's Kordn in the notes. Reinaud, loc. cit.
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INNER SERIES.

Cities. Longitude. Latitude. Cities. Longitude. Latitude.
Guwaliyar Wl . . . . 114 — 26 20 | Dibli Joo . . . . . .13 35 25 11
Bijaptr sele? . ; . : 125 — 20 — | TPibbat =3 : . . . 110 — 0 —
Ahmadabad sWloat . . . . 108 40 20 15 | Kashmir g8 . ; ; i . 108 — 3B —
Burhinpir jee0lo . . . . 109 — 20 34 | Ksbul ¥ . . . . . 104 40 34 30
Kanij C,ﬁ . ; ; : : . 115 50 26 35 | Lghar yg»Y . : ; ; ; . 109 20 31 50
Banaras by . . . . 11720 28 16

Four of the seven tablets in this Astrolabe offer the same arrangement of lines, arcs, and circles, differing only in the latitudes for
which they are respectively constructed. They present the two diameters ; the three circles; the Almucantars, traced and numbered by
sixes, with the words East and West, and the Latitudes and Hours in their usual places, the latter, however, being sometimes omitted ; the
Azimuths, every fifteenth being traced, half of which, viz. the first, thirtieth, sixtieth, and ninetieth are drawn both above and below the
horizon, and the remainder, viz. the fifteenth, forty-fifth, and the seventy-fifth only below the horizon; and the ares of the unequal and
equal hours. The Latitudes and Hours of the longest days of these tablets are as follows:—1. Obv. Lat. 21°. Arcs of the equal hours,
numbered from one to thirteen. Rev. Lat. 24°. Arcs of the equal hours, similarly numbered. 2. Obv. There is no writing in this projection
except the words East and West, the numbers of the Almucantars, arid those of the Azimuths above the earth: the Latitude is about
24°, and there are thirteen arcs of the equal hours. Rev. Lat. 29°. Hours 13 hrs. 12 min. 3. Obv. Lat. 30°. Arcs of the equal hours,
numbered from one to thirteen. Rev. Lat. 32°. Hours 14. 4. Obv. Lat. 34°. Arcs of equal hours, numbered from one to fourteen. Rev.
Lat. 36°. Hours 14 hrs. 32 min. The fifth tablet bears inscriptions similar to the above, except that the Almucantars are traced ten and
ten. The Obverse is constructed for Lat. 40°. Hours 15: the arcs of the equal hours proceed from the East and West, and meet at the
perpendicular diameter. The Reverse bears like inscriptions, the arcs of the equal hours being thirteen in number, and proceeding from
the West only. There are no-written characters in this projection, but it appears to be for about Lat. 25°. The sixth tablet, which has no
writing whatever upon it, bears on one side a projection for a Latitude of about 42°; the Almucantars are traced six and six, and the arcs
of the equal hours, which are the only ones drawn, proceed both from East and West. The other side bears a projection for an inhabitant
on the equator, which I have already described at p. 13, I have given a drawing of it at Fig. 18 of Plate xx. The sixth and last tablet
has on one side the Safihah al-Afakiyah, with 82 horizons, but no degrees of the obliquity of the Ecliptic, and without written characters.
On the other side there is the Safihah-i 'Arz-i Tamam-i Mail-i Kulli, of which an account has already been given. The 'Ankabit has the
Zodiac with each sign divided into five parts, and the outer tropic with the Muri Réas al-Jadi. The three circles are traced where the body
of the plate has not been removed. There are no names of fixed stars on the reticulated portion left. The back of this Astrolabe offers the
usual arcs of Altitude in the upper quadrants. The quadrant on the left bears a sexagesimal series of sines and cosines, with the arcs of
the obliquity of the ecliptic and of the sixth unequal hour. That on the right presents the arcs of the parallels of the signs of the Zodiac.
A drawing of both will be found at Fig. 28 of Plate xxi. The lower quadrants comprise the arc of the shadow in fingers and feet, the
division into fingers being on the left of the perpendicular diameter, contrary to the usual practice. Within the arc is the square of the
shadows. On the left of the perpendicular diameter are the vertical and horizontal shadows of the fingers, designated respectively by the
words _ysgSme ®3Lo) rLr 33'9, inverted shadow of the ladder of fingers, and (§yiue g\o) F\-- :)b, level shadow of the ladder of fingers.
The horizontal and vertical shadows, divided into feet, and denoted by like words, with the substitution of (.DS\, feet, for e\aa\, fingers, are
in the right hand compartment of the square. Round the outer edge of the main body of the instrument are the following verses, recording

the date of the construction of the Astrolabe, and the names of its maker and his patron.

aa=® plhls calle gaw
N> (F P (N 5 o) e
‘;:-‘M‘J‘ yas 5 N
Sl f\" A ) el ggile &S
o Qg poile 02 g
s ol S pas g0
The sphere of sovereignty Sultan Muhammad,
When did the world ever behold such a brave lion ?
Since how long has an Astrolabe existed in his time,
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That this one should be superior to the mirror of Jamshid !
When Ahmad its maker asked its year (of construction)
The Lord of the age said “ The Balance of the Sun.”

The last words Jub)gs- c)\}s_.., the Balance of the Sun, form a chronogram, and the numerical values of the letters, according to the
Abjad, being added together, make up the number 1228, the year of the Hijrah in which the Astrolabe was constructed (A.D. 1813.) The
verses themselves are faulty in expression and obscure in their meaning,’ and as the last line is not in conformity with prosody, it would
seem that the author was more skilled in the making of Astrolabes than in the rules of versification. The character in which the verses
are written is clear though inelegant, and there can be no doubt as to the correctness of the above reading,

I have not been able to ascertain who the Sultin Muhammad alluded to actually was. More than one of the chieftains who alter-
nately rose to almost sovereign power in Afghénistan and Kashmir, about the year 1813, bore that name; amongst others, the celebrated
Dést Muhammad Khén, and Muhammad 'Azfm Khan, eldest brother of Fath Khan the Wazir of Mahmtd Shah Durréni, who was
appointed Governor of Kashmir in A.D, 1811.° Drawings of the 'Izadah, the Kutb, and Faras of this Astrolabe, are given at Figs. 45
and 52 of Plate xxi.

HINDU.

F. This is the Hindli Astrolabe in the Museum of the Royal Asiatic Society. It appears, from some letters and papers in the
archives of the Society, that it originally belonged to a Mrs, Furlong. In November 1828 the late Sir Alexander Johnstone asked Lord
John Campbell to procure an account of the instrument for publication, and two remarkable letters were, in consequence of
Sir Alexander’s application, received by the Secretary to the Society from a Mr. John Hart, of Glasgow. Mr. Hart in his first letter, says,
¢TI have examined the Astrolabe, but as I am unacquaint with the Sanscrit character, I cannot hazard any opinion I might have of the
instrument.” He, nevertheless, in this and the second letter, offers some conjectures which are singularly accurate, considering his igno-
rauce of the language and character of the inscriptions. This Astrolabe was deposited in the Museum of the Society in August 1829, and
was about that time submitted to the late Dr. Rosen’s inspection, who translated the inscriptions. It is made of brass, is 6% inches in
diameter, and is bipartite. The apparatus for suspension is complete, excepting the 'Tlakah. The Umm and the Hajrah are in one plane,
the instrument being constructed for a single Latitude, and the inscriptions are plainly written in the Dévanagari character. The Kursi
has 2 somewhat ornamental form, representing leaves and flowers, the interstices being pierced. The face of the Hajrah is divided into 360
parts, arranged and numbered six and six, the numbers commencing from 6 above and below either end of the horizontal diameter, and
ending at 90 at both sides and extremities of the meridian line. The Umm presents the two diameters; the three circles; the Almucan-
tars, two and two, arranged for a Latitude of 24°; the Azimuths drawn below the Earth, every sixth being traced and the prime vertical
being produced above the Earth through the Zenith; and the arcs of the unequal hours. This projection bears no writing whatever. The
"Ankabiit of this Astrolabe is copied at Fig. 23 of Plate xx. It bears the Zodiacal circle, the Equinoctial, and the tropic of Capricorn,
together with several ’Amads: the Mudir is absent. The signs of the Zodiac, each of which is divided into five parts containing six
degrees, which are again subdivided into three each containing two degrees, are as follows:—Mésha ¥, the Ram s Vrisha 39, the Bull ;
Mithuna ﬁ‘l‘uﬂ‘, the Pair ; Karkata e, the Crab ; Sinha fé®, the Lion ; Kany &, the Virgin; Tula qT, the Balance ; Vrischika
m, the Scorpion; Dhanus YR, the Bow ; Makara &R, the Sea monster ; Kumbha, J®, the Urn; Mina ¥R, the Fish. At the summit
of the Zodiacal circle is the denticle of Capricorn. The pointers of the stars in this ’Ankabit are twenty-three in number. There is con.
siderable difficulty in identifying the stars to which the names on these pointers refer, orientalists not having bestowed the same attention
to the names of the fixed stars prevailing amongst the astronomers of India as to those employed by the Arabians. Indeed, I believe
that the Memoir, by Colebrooke, on the Nakshatras, or Lunar Mansions of the Hindds, to which I have already referred, is almost the only
source from which information can be gained without consulting the original astronomical works. The explanations which follow are
therefore necessarily somewhat incomplete, though the translations by Dr. Rosen, above alluded to, and the assistance kindly afforded me
by Professor Wilson, will render them of authority so far as they extend. Wherever I have added a note of interrogation to the European
designation of a star, it must be understood that such designation is offered merely as a conjecture, derived from the relative positions of
the pointers in this instrument, compared with those of the Shaziyahs of the stars in the Muhammadan Astrolabes, described above, and
the star maps of Argelander. In the case of the Lunar Mansions,
without exception.

T have found that these relative positions confirm the views of Colebrooke

! The mirror, cup, or globe of Jamshid, according to Eastern fabulists, represented
the whole world, real and supernatural, whence it is also called the Jém-i Jahén Num,
¢ W\ ‘.\q, a mirror shewing the Universe. M. Reinand has given 2 most interesting
account of the magic cups, mirrors, and vases of the Muhammadans, in his Description
des Monumens, &c., Tome ii. p- 337, et seq.

* It seems extremely unlikely, for instance, that the maker of the instrument should
have asked his sovereign, even by poetical licence, to farnish him with a chronogram to
express the date of his work. The eontrary would have been more decorous and pro-
bable; yet the two last lines scarcely admit of any other translation,

" Burnes. Travels into Bokhara, 2d Fdit. 3 Vols. 8vo. Lond. 1835. Vol iii. p. 238,
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Within the Zodiac—1. Sarpadharisira Hﬁ‘ﬂ'&ﬁ!‘(:, the Snake-bearer’s head ; (Ras Alangue, Serpentarii ?). 9. Sravana YWAW, the Ear, the
234 Lunar Mansion ; (Althayr, e Aquile). 8. Swat ST, the Sword, (Arcturus, « of Bootes). 4. Ashtémukha STETHE, the Eight-faced,
(s Pogasi?). 5. Métrimandala 'HT{#!E‘, the Orbit of the Mother ; (Munir, Alpheta, « Corons Borealis 7). 6. Abhijit Wﬁiﬁ'ﬁ, an Ezpiatory
Sacrifice, the 22d Lunar Mansion ; (Wega, « yre). 7. Kurkutapu m,‘ probably for Kukkutapuchchha, FHIT, the Cock's tail (Arided,
Arrioph, « Cygni?). 8 Parvébhédrapada m the prior Cow-footed, or Lucky-footed one, the 26th Lunar Mansion ; (Scheat alpheratz,
{3 Pegasi). 9. Uttarabha SETWT, for Uttarébhadrapada SHTRATEUE, the subsequent Cow-footed, or Lucky-footed one, the 27th Lunar Mansion ;
(Alpherath, 3 Pegasi and « Andromeds?). 10. Matsyodara HRGITER, the Fish's belly ; |(Mirach, 8 Andromedss 7). 11. Brahmahrida SRS, the
Heart of Brakma ; (Capella, « Aurigee?). 12 Chatashivah AT apparently for Chatu-shira =g T the Four-headed one (= Trianguli?).

Outside the Zodiac—13. Chitrs TIWT, the Variegated one, the 14th Lunar Mansion; (Azimech, Spica Virginis, Virginis).
14. Magha €T, the 10th Lunar Mansion ; (Regulus, « Leonis). 15. Mahépurusha FETYES, the Hero ; (Alphard, Cor Hydrs, o Hydrz).
16. Lubdhakabandhu ‘é\!‘,mg‘, the Hunter's brother ; (Algomeisa, Procyon, « Canis Minoris?). 17. Stubdhaka ¥%%, or qu. Lubdhaka
G, the Hunter ; (Sirius, « Canis Majoris). 18. Ardrs W8T, the Moist one, the 6th Lunar Mansion; (Bed Algeuze, « Orionis).
19. Rohini TEWY, one of the daughters of Daksha, the Ath Lunar Mansion ; (Aldebaran, o Tauri). 20. Mithunavdmapada ﬁl‘gﬂmﬂ'{»
the left foot of the Pair ; (Rigel, @ Orionis?). 21. Nahari AR, (= Coti?). 22. Samudrapakshi TEUER, the Bird of the Sea ; (Deneb
kaitoz,  Ceti?). 23. Satajiva qAf¥ar, or qu. Satamiva wafaar, qu. for Satajivé AT, the Hundred-lifed one (» Aquarii?).

The boundary arc of each quadrant on. the back of this Astrolabe is divided into 90 degrees, ranged and numbered by sixes, com-
mencing on each side of the horizontal, and ending at the top and bottom of the perpendicular diameter. The upper quadrant on the left

bears a sexagesimal series of sines and cosines, & parallel being traced for every two divisions; it has also the arc of the obliquity of the
F

SMHZK
Ecliptic. On the other upper quadrant are the arcs of the parallels of the signs of the Zodiac, arranged from either end of the boundary-
arc and proceeding towards the centre. Sagittarius occupies the outermost place at the top of the meridian line, and Capricorn at the end
of the horizontal diameter; the inmost parallels next the centre are those of Cancer and Gemini. Each sign is divided into five parts, and
the arcs of the parallels therefore correspond with the Mabsiit sines drawn from the whole sine where such arcs touch the latter. Under-
neath the horizontal diameter is the square of the two shadows: the compartment on the left being occupied by the vertical and horizontal
shadows of feet, the former denoted by the words Hﬂ'ﬂl@@: FAS ST, the opposite shadow of a gnomon seven fingers long, and the latter
by the words W@: FEETET, the right shadow of a gnomon seven fingers long ; and that on the right by the division of the same shadows
into fingers, the vertical shadow being denoted by the words “Wiﬂ TS AT, the opposite shadow of a gn twelve fingers long,

and the horizontal by the words WW@: HHETAT, the right shadow of a gnomon twelve fingers long. 1 have already noticed, at p. 21
and note 8 at the foot of the same page, the peculiarities observable in the 'Izadah, and the fastening apparatus of this Astrolabe. I therefore

vefer the reader to the account there given, and to the drawing at Fig. 44 of Plate xxi, merely adding that the divisions on the edge of the
"Tz4dah correspond with the arcs of the parallels of the signs of the Zodiac, and with the sexagesimal division of the whole sine and cosine.

G. A small modern Hindt Astrolabe preserved in the Museum of the East-India House. It is a sexpartite instrument, made of

brass, comprises seven tablets, and measures 3% inches in diameter. The inscriptions, which are in the i)évanégari character, are exceed-
ingly ill-written, and the workmanship throughout is coarse and clumsy. The suspensory apparatus is complete, with the exception of the
‘Ilakah. The face of the Hajrah is divided into 360 degrees, arranged and numbered by sizes, commencing from the top, proceeding
from left to right, and beginning afresh from six at the completion of each ninety. In the Umm is the following table of the names of
Cities, with their Latitudes and Longitudes. The latter are reckoned from the Fortunate Islands.”

Cities. Latitude. Longitude. Cities. Latitude. Longitude.
Délatabsd TSTAE . - 20 — 111 — | Géyalir (Gwalior) TATG . 26 29 114 — P
Jayanpur (qu. Jaipur) SAFAGL 26 36 119 6| Agra =UETQ L. ... 2808 115 —
Aybdhys SIATEAT . 26 32 118 6 |pifeg® . . . 29 — 13 —
Badénu 9, - 27 32 114 50| Laber (Lshor) R . 31 50 109 20
Golkunds TS 18 4 115 19| Burhanpur gg@gr . . . . 2021 110 —
Khawait I8 - 22 — 109 — | Amadnagar (Ahmadnagar) |HATVI . 19 — 115 —
Aladabad (qu. Allahabad) HSAT 23 — 108 40 | Thaneswar WAL 3 . . . 30 10 112 30
Ujjeyani IsaAT . 93 30 110 50| Banéras ¥@GRW . . . . . 26 15 17 20

1 Tn this and other cases, where no translation has been added, the names of the stars | Mémoire sur les Systémes &c., p. 9. et seg. and Reinaud, Mémoire sur I'Inde, p. 368,

are not to be found in Professor Wilson's Dictionary. el seq.
% For information respecting the first meridian of the Hind6s, see L. A. Sédillot, W Muley, Fait
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The Mumsikah in this Astrolabe is a cavity, or rather hole, pierced right through the Hajrah at the bottom.

Five of the seven tablets exhibit the same lines, circles, and arcs, the inscriptions only varying in the Latitudes and the number of the
hours of the longest days They comprise the two diameters; the three circles; the Almucantars, drawn one to every six, and numbered
six and six, the Latitude and number of hours of the longest day being written under the first as usual; the Azimuths above and below
the Earth, the first and every thirtieth only being traced; and the arcs of the unequal and equal hours, the latter being distinguished
from the former by being dotted. The Latitudes for which the ten projections on these tablets were constructed, together with the hours
of the longest day at each, are as follows:—1. Obv. Lat. 17°. Hours 13, Rev. Lat. 18. Hours 13. 2. Obv. Lat. 20°. Hours 13. Rev.
Lat. 21°. Hours 13. 3. Obv. Lat. 23°. Hours 13. Rev. Lat. 24°. Hours 13. 4. Obv. Lat 26" Hours 13. Rev. Lat. 27°. Hours 13,
5. Obv. Lat. 29". Hours 13, Rev. Lat. 32" Hours 14. Of the two remaining tablets one bears on one side that of the series of horizons,
of which it contains thirty-two, numbered at either end, together with the degrees of the obliquity of the Ecliptic, marked two and two,
and numbered by sixes: the other side is occupied by the projection for the Lat. 66", called by the Muhammadans, the Sahifah-i *Arz-i
Tamédm-i Mail-i Kulli; it exhibits no difference from those already deseribed, except that the signs of the Zodiac are denoted by the figures
1, 2, 3, &c., instead of by words. The seventh and last tablet has on one surface a projection for a place without Latitude, and, on the
other, one constructed for a Latitude of 72. I have already given an account of both these projections at p. 13, and drawings of them will
be found at Figs. 19 and 20 of Plate xx.

All the tablets, except the last, have a protuberance or denticle at the lowest part of their outer circumference which fits into the hole
bored through the Hajrah, as mentioned above.

The "Ankabut of this instrument has the Zodiacal circle, with the signs, expressed by abbreviations only, but numbered from O aries
to 11 Pisces, and divided into degrees six and six, the denticle of Capricorn being at the summit of the circle; together with the tropic of
Capricorn.  The pointers of the stars are most illegibly inscribed, and the obscurity is increased by the names they bear being in many
cases abbreviated. The names, so far as they can be read, are as follows :—

Within the Zodiac—1. Dhanak USR? perhaps for Dhanuk ¥¥&, a bow (« Herculis? or « Serpentarii?).! 2. Sravana YW, the
Ear, the 23d Lunar Mansion (Althayr, o« Aquile). 3. Swat &Td, for Swati EATAY, the Sword (Arcturus, « Bootis). 4. A ¥, qu. for
Ashtdmukha NCTHE, the Eight-faced (s Pegasi?). 5. A ¥, qu. for Abhijit 'ﬂﬁi’ﬁ?{, an Ezpiatory Sacrifice, the 22d Lunar Mansion
(Vega, « Lyrm). 6. K4 &, qu. for Kurkutapu m (Arided, Arrioph. ,, Cygni).

Outside the Zodiac—7. Jyéshtha AW, the Pre-eminent one, the 18th Lunar Mansion (Antares, Scorpii). 8. Chitra o=, the
Variegated one, the 14th Lunar Mansion (Azimech, Spica Virginis, « Virginis). 9. Kaphajnaphara SHRerw? (Algorab, 5 Corvi?).
10. Magha W, the 10tk Lunar Mansion (Regulus, « Leonis). 11. L &, qu. for Lubdhakabandhu M the Hunter's brother
(Algomeisa, Procyon, « Canis Minoris). 12, Ardra BI'I?[, the Moist one, the 6th Lunar Mansion (Bed Algeuze, o Orionis). 13. R 3, qu.
for Rohini AT, one of the daughters of Daksha, the 4th Lunar Mansion (Aldebaran, « Tauri). 14. Mithunapada ﬁ’lﬂﬁ"ﬂz, qu. for
Mithunavémapada FRYAATRYE, the left foot of the Puir (Rigel, @ Orionis?).  15. Nivana f73¥? (; Eridani?). 16. Musari walt
(7 Ceti?). 17. Puchhara YBU? (¢ Ceti?) 18. Makarapuchchha HRYR, the tail of Capricorn (Deneb Algedi, 3 Capricorni).  The
Mudir of this 'Ankabit is, as I have already mentioned, situated at the right hand extremity of the support which joins the head of Libra
with the Tropic of Capricorn. The three circles are traced upon the portions of this "Ankabét which have not been removed.

The upper quadrants on the back of this Astrolabe have their boundary ares divided as usual into 90 degrees, arranged and numbered
six and six, the numbers commencing from the East and West points of the horizontal diameter. In the left hand quadrant there is a
series of cosines of Altitude sexagesimally arranged, one line being drawn for each two divisions of the whole sine: the arc of the obliquity
of the Ecliptic is traced on this quadrant, and the cosine which touches its upper extremity is divided transversely into twenty-eight parts;
perpendiculars drawn through these divisions parallel with the whole sine, would of course divide the cosine sexagesimally, and thus
complete the quadrant. The arc of the obliquity of the Ecliptic is produced through the upper right-hand quadrant, and between it and the
boundary arc are the parallels of the Zodiac, the signs being expressed by numerals as in the corresponding quadrant in No. II, of the
East-India House. It will be observed, however, that in the latter instance, as well as in Mr, Vaux’ Astrolabe, and the Hindu instrument
of the Asiatic Society, the parallels of the signs of the Zodiac extend from the boundary arc quite to the centre, whereas in the present
instance, as in Shah Husain’s and Major Pottinger’s Astrolabes, they are drawn only within the space circumscribed by the boundary are
of the quadrant and the arc of the obliquity of the Ecliptic. The boundary arc of the lower quadrant on the left of the perpendicular
diameter is divided into 15 portions, each representing six degrees, and numbered accordingly; the numbers commence from the

bottom of the instrument. Within this arc, and parallel with it, are three bands, two of which are divided into parts corresponding with the

! The pointer occupying nearly the same position in the Hindé Astrolabe of the Royal Asiatic Society bears the name of Sarpadhérisira. This pointer seems to be
identical with that assigned to Ris al-Jathi J\.uua\). in the Muhammadan instruments.
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divisions of the boundary arc or external band, and are inscribed with numerals. The three outer bandg thus form a table radiating from

the centre of the quadrant. The inmost band has written upon it the word Paramakranti GCEsEA.! The following is a transcription of

the table :—
External Band. Degrees. First Band. Second Band. I External Band. Degrees. First Band. Second Band.

6 146 49 54 1133 6

12 286 71 60 1206 20

18 426 5 66 1286 10

24 561 54 72 1341 53

30 692 22 78 1382 14

36 816 4 84 1406 46

42 931 54 90 1415 10

48 1037 49

The lower quadrant on the right has nothing traced upon it but the square of the shadows, the vertical shadow being divided into

seven, and the horizontal into twelve parts.
with the exception that its ends, or Shazfyahs, project ith of an inch beyond

The 'Izadah of this instrument presents no peculiarity,
situated quite at the bottom. The Kutb is

the outer circumference of the Astrolabe: the pinnules are each pierced with but one hole,

hollow, and has a female screw cut on its inner surface; the Faras is an ordinary male screw, with a flat head, and works into the Kutb.

There is no Fals.
ENGLISH.

H. Is a large brass instrument, of English workmanship, measuring 18 inches in diameter. Its date is apparently about A.D. 1340.

ontains three tablets. The suspensory apparatus is perfect, except the cord from which the instrument hangs when in

It is bipartite, and ¢
The surface of the Bordure (Hajrah), which

use (‘Ilakah), but the Ring (Halkah), and the Armilla reflexa (‘'Urwah), seem to be modern.

is remarkably narrow, is divided into 360 degrees, arranged ard numbered by fives as usual
In the Mother there is traced a projection of the sphere, comprising the

The Mumsikah is a cavity in the Bordure,

immediately under the centre of the Armilla fixa (Kursf).’
drawn two and two, the words “42 Gradus Roma” being written under the centre

two diameters; the three circles; the Almucantars,
e arcs of the unequal hours. The inscriptions

of the oblique horizon; the Azimuths above the Earth, every tenth being traced; and th
on the tablets are similar with that in the mother, differing only in their Latitudes and some other slight particulars, as follows :—

1. Obv. 48 Gradus. 30 Mt. Rev. 51 Gradus. 2. Obv. 53 Gradus. Rev. 54 Gradus. In this tablet the Almucantars are numbered
by twos from the left of the oblique horizon to the Zenith; the arcs of the unequal hours are also numbered. 3. Obv. 55 Gradus.
Rev. 52 Gradus Lundoniarum. In this tablet the Almucantars and the unequal hours are numbered as in the last, and in the projection
for London the twelve celestial houses are added. Each of the tablets has a protuberance at its summit, fitting into the cavity in the
Bordure. The Reto ('Ankabit) of this Astrolabe presents the Zodiacal circle with the signs, each divided into 15 parts of two degrees,
numbered 6 and 6, the denticle of Capricorn (Muri Rés al-Jadi), the lower portion of the Equinoctial, the tropic of Capricorn, and the
'Amtd of Aries and Libra, with some other supports for the starpointers (Shazfyahs) and reticulation. The pattern of the latter, which
is Gothic in form, is principally made up of trefoils and quatrefoils, from which proceed the pointers in the forms of grotesque animals.
The pointers have written under them the names of the following stars :—

Within the Zodiac—1. Ted (3 Serpentarii). 2. Alhave (« Serpentarii). 3. Altair (« Aquil®). 4. Delfin (s Delphini). 5. Alramec
(« Bootis). 6. Alfeca (« Coron® Borealis). 7. Alvaca (« Lyr®). 8. Alref (« Cygni). 9. Raztaben® (y Draconis). 10. Benenaz (n Urs®
Majoris). 11. Alderaim (« Cephei). 12. Bedalferaz (8 Pegasi?). 13. Alferaz () Pegasi and » Andromedz). 14. Cauda Leonis
(8 Leonis). 15. Conjuncte (» and x Urs Majoris?). 16. Edub (¢ Urse Majoris). 17 Mirac Andro, for Andromeds (8 Andro-
dromedm). 18, Rigilalsabie (3 Andromedz?) 19. Caput Gemino, for Geminorum (8 Geminorum?). 20. Alhaioc (« Aurige). 21. Algemb
(= Persei). 22. Caput Ar. for Arietis (« Arietis?).

Outside the Zodiac—23. Cor Scorpionis (« Scorpii). 24. Achimec (« Virginis). 25. Algorab (y Corvi). 26. Cor Leonis (« Leonis).
27. Alfard (« Hydr®). 28, Markeb (+ Arglis). 29. Algomeiza (« Canis Minoris). 45. Bedelgeuze (« Orionis). 46. Alhabor (« Canis
Majoris). 47. Rigil (8 Orionis). 48. Aldebran (« Tauri). 49. Augetenar (y Eridani?). 50, Menkar (= Ceti). 51. Batencaitoz (g Ceti).

52. Denebcaitoz (i Ceti). 53. Scheac (3 Aquarii?). 54. Denebalgedi (3 Capricorni).

1 I have riot ventured to give a version of this word, as I am ignorant of the uses of | piece with the Hajrah and Umm.
the table. It is compounded of wem, best, supreme, and ¥mfw, progression, declination of ® This name is derived from the Arabic Rés ath-Thu’bén u\pﬁ\ )y the head of the
a planet, the Ecliptic. Dragon,

¢ I have used the European term, but in the present instrument the Kursi is in one
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There is no Mudir to this Ankabit.

The outer band on the back of this Astrolabe contains the signs of the Zodiac, Cancer being at the top, divided and subdivided each
into 120 parts; thus the outer circumference of the instrument presents in each quadrant a division into 360 degrees. The next or second
band is excentric, and bears the signs, Aries being at the summit, where that sign touches the outer band. The third band is concentric with
the circumference of the instrument, and is also inscribed with the signs of the Zodiac, with Cancer at the top; within this is an excentric
band, bearing the names of the Latin months and the number of days in each, together with the feasts and saints’ days, and the days on
which they fall, and their dominical letters. In the space included within these bands we find, first, about the centre of the instrument
a small circle, which contains a table for finding the dominical letter; and between that circle and the bands foresaid, first, above th;
horizontal diameter, a table of the moveable feasts : secondly, below the same diameter, and on either side of it, the square of th,e shadows
divided both horizontally and vertically into twelve parts. The spaces left between the eccentric and concentric bands, within and without’
the square of the shadows, are occupied by ornamental designs, the character of which leaves no doubt as to the antiquity of the instrument

The Alidade ('Izddah), and the apparatus for fastening the Astrolabe together, are wanting ; but there is an Axis (Kutb), which is‘

evidently of modern workmanship.

I: 'An English Astrolabe, made of brass, and dated A.D.1342. It is a bipartite instrument, measuring 8} inches in diameter, and
comprising two tablets. The suspensory apparatus is perfect, the cord being alone wanting, and is beautifully engraved with ’otl'
tracery. The face of the Bordure (Hajrah), is divided into 360 degrees, in the ordinary manner, and numbered five and five ) T:C
Mumsikah is a cavity at the top. The surface of the Mother (Umm) is smooth and unengraved. One of the tablets co ta'. tl e
two diameters; the three circles; the Almucantars, traced two and two; the Azimuths drawn above the Earth, ever ﬁftc nthm: i N
traced ; and the arcs of the unequal hours. On one side of this tablet the Almucantars are numbered, the Lat. b;in riark ilel;"" b eImg
the first: the horary arcs are also numbered ; the other side offers no written character, but is for a Latitude of 51“g ’I'hese dd eb?w
has on one side the two diameters; the three circles; and the arcs of the celestial houses alone: on the other we 'ﬁnd onlecotl:l t:hret
circles. At the upper end of each tablet is a protuberance which fits into the hole in the Bordure. The Reto ('Ankabit) iy' eI bee
efegaut, two of the pointers are in the form of grotesque animals, and the supports are beautifully engraved. It prese tsst:ml') el )
signs, each divided into 30 degrees arranged and numbered six and six, together with the denticle of Capricon; (Mp i R:s al Je cim -
lower part of the Equinoctial ; the tropic of Capricorn, and the ’Am#d of Aries and Libra, with some other su ortersu i e

At the top of a large quaterfoil, which forms part of the reticulation, and immediately under the denticlep:f Ca ; i
the maker of the instrument, and the date of its construction, thus written :—Blakene me fecit Anno Do!, 1342 T:ncof'n’ SV
(Shaziyahs) are inscribed as follows :— . ' o of he s
( Serthi.n 9the Zodiac—1. Alhawe (« Serpentarii). 2. Yed (9 Serpentarii)! 8. Altair (« Aquilz). 4. Delfin (s Delphini). 5. Aletil
lal - ;f:;::;).(a 6P ::?t: :; ("io::::‘ol?::;:mz). 172 Wega (« Lyre). 8 Alrif (« Cygni). 9. Alramek (« Bootis). 10. Aldiraz (= Cephei).
A o U). ]?enenaz (» Urs Majoris). 13. Scecor (8 Cassiopeim 7). 14. Menchef (B Pegasi?).’
iy ] - Al s Majoris?).*  17. Algon (8 Persei?) 18. Eiuk (= Pegasi?). 19. Egregez (» or u Urse

joris 7).° 20, Alhayoc (= Aurigs). ‘
i J:);tside Z:wHZ:dia:)—m. Alchimek (= Virginis). 22, Algorab (5 Corvi).  23. Corvus (B Crateris ). 24. Cor Leonis (» Leonis)
.. . uran ydr=?). 26 Equs (« Hydr®?). 27. Algomeiza (« Canis Minoris). 28, Algeuze (« Orioni ' '.
Majorfs). 30. Rigil (8 Orionis). 31. Aldebaran (« Tauri). 32 Augetenar (y Iiridani ”. g33. l\ien?{i‘on(lj).(}et?)g. Al32abf(’)r o
(= Ceti?). 35. Batencaytoz ( Ceti). 36. Denebeaytoz (; Ceti). 37. Libidened (4 Capricorni) . e
There is no Mudir.

An Index, of Whlch I ha.ve given a drawmg at Elg. of late Xx1, traverses over the R ete I have &ll‘e?d allu 1 P
35 P C i
'y y d d to this Index at

Th : s a0
e outer band on the back of this Astrolabe is divided in each quadrant into 90°, arranged and numbered by tens, the numb

c0m . . . . ' N o
mencing on either side and at both ends of the horizontal diameter. The second band bears the signs of the Zodiac, Ca; bei

, Cancer being

i *
at the top and each sign belng dlvlded into 30 deg[ees The third band has written upon it the Latln names of the months, each month
>

1
The names of Alhawe and Yed have been erroneously interchanged on their pointers
2 .. . . < '
Anbli‘ntm the position of this pointer it answers to Mankib al-Faras (8 Pegasi) of the
ic Instruments, called Bed al-Feraz, in the large English Astrolabe. The name is
probably wrongly interchanged with No. 14.

enchef is pmbabl a corruption of ankib, and shoul ave n Inscri on 5 1 f
y f M: )y i i e Ly ms {0 pol one o rs Majoris
' P 1 A L position of this Shaziyah seems to poin ne these stars: 8§ U Maj
Mench kib, d should h: bee bed Th t to : i

is called Maghraz ad-Dubb al-Akbar ¥ Co30\ 40 the seat of the great bear : but
unless the name be wrongly written, the pointer cannot be intended for that star. It
pies the same position as the Conj No. 15 of the larger English Astrolabe,

S0 oM 3he. This pointer cannot, from its position, be that of the pole-star, but 1
may mention that the North-pole is sometimes called the Fés ar-Rahs \—:)\ b, the cleft
of the millstone, and that in the Alphonsine Tables the pole-star is termed :&lmcnbn.
Both these latter names have some similarity with the word Alrica.

‘T rd Alrica ma i
5 h?r word Alrica may possibly be a corruption of Mardk 5\, the soft parts of the
elly. i jori: bas
by he name given to B Ure Majoris by the Arabs is Marsk ad-Dubb al-Akbar
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being divided into days. About the centre is a small circular table for finding the dominical letters; and between this table and the

bands, in the space below the horizontal diameter, is the square of the shadows, divided into twelve parts. The Alidade ('Izadah)

is counter-changed, as in that of No. L. of the East-India House, and has but one hole through each of the pinnules. The Axis (Kutb) is

of the usual form. The Alpheratz (Faras) is wanting.

APPENDIX, N°IL

— D LR O

Tug following list comprises the titles of all the treatises on the Astrolabe, written by European authors, that I have seen or been able to

collect from the various Bibliographical works I have consulted.

Works composed before the invention of printing—
ciroh 400. Bepa Venerapiuis Libri de argumentis Lune, &c., signis celestibus et Astrolabo,

1050. Armenarp1 Liber de Astrolabio, 1130. Jorpani NEMORARII
1300. NiozpmoR1 GrEGorzE Tractatus de Astrolabii fabricd, 1350.

Syngsius, Treatise on the Astrolabe,
720. Hrrmannt Contracrr Liber de Compositione Astrolabii, &c.,

Demonstratio Astrolabii, 1200. PEerrI DE Aroxro Astrolabium planum,
Nicovat Linnensis Tractatus de Mundi Revolutione, de usu Astrolabii, &c., 1355. Isaac Arcyri Tractatus de apparatu Astrolabii, &c.,

1368. Cravcer, The Conclusions of the Astrolabie, 1391. Jo. pe Geymuxpex, Tractatus de compositione Astrolabii, 1400. Pursacm,

Astrolabii Canones, 1450—61.

Works printed in the fifteenth century—

Axpavonts Opus Astrolabii. Terrarie, 1475. Jo. ANaELt Opus Astrolabii plani. Ava. VINDEL. 4to. 1488. Procrus, De Astrolabio.
Venet, 1491, Niczerorus, De Astrolabio; ProcLus, De Astrolabio. Fol. Venet. 1498.

Works printed in the sixteenth century—

Sroruzrint Elucidatio fabrics usisque Astrolabii. Fol. Oppenheimii, 1513."  Jo. Marn. ProBracion De usu Astrolabii Compendium.
1518. Sroruerint Elucidatio fabricee usdsque Astrolabii. Fol. Oppenheimii, 1524. Jo. FERNELII AMBIANATIS Monalospherium,

4to. Paris.
sive Astrolabii genus; generalis horarii structus et usus. Fol, Paris. 1526. Jo. pr AquiLrra Canones Astrolabii. 4to. Viennw, 1528.
Coie Astrolabii instrumenti geometricique tabule. 4to. Colonize, 1532. Oroxtu Finar Quadrans Astrolabicus. Fol. Paris. 1534 Oroxtn
Fingi Declaratio Astrolabii, &c. 4to. Basil. 1535. Jac. Kompeumr Astrolabii Declaratio, &c. 4to. Moguntie, 15635, Prrrr JoRrDANT
Ceelestium rerum disciplins Johannis Stoeflerini. Fol. Moguntiss, 1535. Jac. Kozen Astrolabii Declaratio, &e. 8vo. Paris. 1552.
Nixorcov, &c., ¢.e. Nicorar SopriaNt De Preparatione et usu Astrolabii annularis. 4to. Basil 1545. Jaqumvor Usage de I'Astrolabe. 8vo.
Paris, 1545 Focarp, Paraphrase de I'Astrolabe. 4to. Lyon, 1546. Jo. pE Roias, Commentariorum in Astrolabium. 4to. Paris. 1550.
Reiner .Gamaze Tractatus, &c., et de Astrolabo Catholico. 4to., Antwepis, 1550, Gemue Frisu De Astrolabo Catholico. 8vo. Lovanii,
1555. DBassentiy, Paraphrase de I'Astrolabe, 8vo. Lyon, 1555, Gemmz Frisit De Astrolabo Catholico, 4to. Antwerpie, 1584. Barrieii
Fristt Astrolabii Methodus, 8vo. Paris, 1558,  Dani, Trattato dell-uso et della fabbrica dell’ Astrolabio, &c. 4to. Fiorenza, 1569. Daxmi,
Primo Volume dell’ uso e fabrica dell’ Astrolabio, &e. 4to, Fiorenza, 1578. Cope, Astrolabium, &c., translated into German by Zacm.
TBorNMANN, 4to. Bresl 1584, Srorizrint Elucidatio fabrice usisque Astrolabii: Astrolabii declaratio & Jac. KogBEeLLro, adjecta est. Svo.

Paris, 1585, Bracrave, The Mathematical Jewel. Fol. London, 1585 Cmrisr. Cravir Astrolabium, 4to. and Fol. Romee, 1593. Zacm.

BorxMANN, Astrolabium tetragonum. 4to. Bresl, 1595.

Works printed in the seventeenth century—
Ger. SteMpELT et ApriaN. Zersti Utriusque Astrolabii tam particularis quim universalis fabrica et usus, &c. 4to. Leedii, 1602.

Jo. Kraspii Munpensis Astrolabium novum et ejus usus. 4to. Francof, 1609. Reenartuz Astrolabiorum, &c. Usus. 4to. Romse, 1610.

GurL. RecupERGERT Astrolabium ejusque usus. 4to. Aug. Vindel. 1611. Fraxc. Rirrert Astrolabium, 4to. Nuruberg, 1613.# BrLuxnpErviLE,

! In the Epigraph, and elsewhere, it is stated to have been printed in 1512, but the * "The copy of Ritter’s Treatise, which Mr. Augustus F ranks has kindly placed at my
disposal, bears no date,

date on the Title-page is 1513.
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his Exercises. 4to. Lond. 1613. p. 593, et seq. Anon, Usage de I'un et de I'autre Astrolabe; particulier et universel, 8vo. Paris, 1625.
Apriaxt Merir Astrolabium. 8vo. Franecar, 1626. Apriant Merir Astrolabium, in his work entitled Primum Mobile. 4to. Amsterdami,
16315 Pu. LanspErer in quadrantem, &c., necpon in Astrolabium introductio. Fol. Middelb. 1635—6. Benep. Heprzr Nova et
accurata Astrolabii, &c., structura et usus. 8vo. Lugd. Bat. 1643. Pzrr. Courcier, Astronomia practica. 12mo. Nanceii, 1653. Lrsraxc,
filemens des mouvemens célestes, &c. 8vo. Paris, 1682. TLoru. ZumsacH, Paradoxum Mechanic-Astronomicum, 4to. Lugd. Bat. 1696.
BLaGRAVE, A general heavenly Astrolabe. 4to. Lond. 1696. Jacquinor, Usage de I'Astrolabe, &c. 8vo. Paris, 1698.

Works printed in the eighteenth century—

Biox, Usage des Astrolabes, &c. 12mo. Paris, 1702. Esn. Vousi Liber de Spheré, Astrolabio, &c, in Institutionibus Mathematicis.
4to. Aug. Vind. 1718.

* This date and place of publication are taken from the engraved Title-page of a copy | there is no date. The third and fourth volumes have the same name, and are dated

of the Primum Mobile in my library, but the type-printed Title of the second volume, | respectively 1630 and 1631.
entitled Astrolabium, gives the name Franecars as the place where it was printed ;

POSTSCRIPT.

TG AT O

SevERAL causes having comcurred to retard the printing of the preceding pages, written many months since, some fresh materials in
illustration of their subject matter have in the meantime presented themselves, and require a concise notice. In the first place, Dr. Dorn
has kindly communicated to me an account of an Astrolabe which, as well as the instrument I have described in the text, was constructed
for Shah Husain Safawi. This account is contained in a letter to Dr. Dorn from M. Khanykov, dated Tabriz, 22d Sept. = 4th Oct. 1854,
and will be found at p. 447 of the second volume of the Mélanges Asiatiques. The Astrolabe in question presents many remarkable
differences from all those that I have met with: for the particulars of these differences I refer the reader to M. Khanykov's interesting
letter. I must add that the writer mentions incidentally a memoir by Dr. Dorn which I have not yet seen: it is entitled «“ Ueber ein
viertes in Russland befindliches Astrolabium, etc.” Secondly, I must inform the reader, with reference to Note 8 at p. 4, supra, that five
parts of M. Jomard's great work, “ Les Monuments de la Géographie,” have been published in the course of the present year. In a note
prefized to the first part, the learned Academician explains the reasons that had induced him to suspend the publication of the work; and
he adds. that, at length the solicitations, the complaints, and even the reproaches of the savants, both in France and elsewhere, had
determined him upon issuing the plates, so far as they were completed, amounting altogether to about sixty in number. The five published
.p:\rts do not, however, contain any drawings of instruments of observation. It is needless to say that the work is one of the greatest
mteres.t, and the form and manner in which it appears exhibit almost unequalled splendour. Unfortunately, its costliness will prevent its
extens.we ci.rculation, and will confine it, almost exclusively, to the libraries of public institutions and wealthy amateurs: but it is difficult
.to avoid this inconvenience; and those who have studied the maps published by M. Lelewel, whilst they:cannot but admire the almost
incredible patience and industry that he has shewn in their execution, will be forced to confess, that comparative lowness of price and
compactness of form are only to be attained by such minuteness in the engraving as almost to amount to obscurity. In fact, the student
may be said to pay with his eyes instead of with money. I do not say this in disparagement of M. Lelewel's most praiseworthy labours,
but t%ne lovers of geographical science owe much gratitude to M. Jomard for his valuable work; and it is to be hoped that fresh solicitations,
and, if need be, reproaches, will cause him to complete the collection of facsimiles according to the first grand plan that was formed, and
that he will illustrate the whole with descriptions and explanations which no one could furnish so well as himself. ~Lastly, T have met with
three Astrolabes, two Oriental and one English, in addition to those described in the text and the first Appendix. Two of these have been
I:ee?ntly acquired by the British Museum, the third is the property of Mr. Williams, Assistant Secretary to the Royal Astronomical
:::j:zedl;ux:_:z; :1 succi.nct account f)f these Astrf)labe.s, merely mentioning the peculiarities which distinguish them from those already
) ng with those which are deposited in our National Collection.

] I.‘ This magnificent Astrolabe was constructed for Al-Malik al-Ashraf, son of Al-’Adil, and nephew of the great Salah ad-Din, by 'Abd
ill-§ar1m itl-Misri al-Usturlsbi, in A.H. 633 (A.D. 1235.) Al-Malik al-Ashraf ruled at Damascus from A.H. 626 (A.D. 1228) to A.H. 635
(AD.1237). Tt was discovered, accidentally, by Mr. Augustus Franks in the shop of Mr. Pratt, of Bond Street, and we have no clue to
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its history Leyond the record it itself presents. It is made of brass, beautifully inlaid with silver, and is 13 inches in diameter; it
is in excellent preservation, and perfect in all its parts, with the exception of the 'Ildkah and the Faras, which are wanting. The
inscriptions are in the Kific character. On the face of the Umm is traced the Saffhah-i ‘'Arz-i TamAm-i Maili Kulli* There
are but three tablets which are TAmm in the arrangement of the Almucantars outside the tropic of Cancer, but bipartite within that
circle ; on one surface, however, every Almucantar is traced throughout. The Azimuths are only drawn on the last-mentioned surface,
and in that instance only below the earth. On one of the tablets is traced the Saffhah al-Afskiyah, the horizons being traced at
intervals of eight and eight. The chief peculiarity observable in this Astrolabe is the introduction of the forms of men and animals :
I have already said, at page 15 of the text, that the anonymous Persian writer mentions the practice of their introduction into
the 'Ankabt, but I have never seen the practice adopted except in the present instrument. In the ’Ankabiit of this Astrolabe the
Shaziyahs of the stars are principally shaped in the form of heads of birds and nondescript animals, but in some instances the figures of
entire animals appear, and in many the forms chosen bear relation to the names of the stars whose position they indicate: e.g. the pointer
of Rés al-Jathi is represented by the figure of a man kneeling; that of At-Tair by an eagle; that of Kalb al-'Akrab by a scorpion; that of
"Unuk al-Hayyah by the head of a serpent, &. On the back of the instrument one of the circular bands offers the signs of the Zodiac,
represented by engraved figures of the objects designated by their names. The upper quadrants enclosed within the circular bands on the
back are occupied with tables of sines and cosines; in the lower, there are some semicircular bands containing Astrological tables, and in
one, viz., that which contains the planets in the order of their Terms, the planets are represented by conventional marks, almost exactly
similar to those in use with us at the present day. The 'Tzadah is of the species which I have termed interchanged.®

IL. This is a beautiful little brass instrument, of English workmanship. It is 33 inches in diameter, and was made by Humfrey Cole,
A.D. 1574, and subsequently belonged to Henry Prince of Wales, son of James I., as is sufficiently proved by the initials H. P., and the
feathers and coronet engraved on a silver ornament attached to a velvet case in which it reposes. This Astrolabe is entirely different from
the ordinary instruments, but the inscriptions it bears closely resemble those found on the planisphere of De Roias, as figured and described
by Danti.* It was purchased for the British Museum at the sale of Mr. Bernal’s remarkable collection.

III. TIsasmall but elaborately ornamented Persian Astrolabe belonging to Mr. Williams, Assistant Secretary to the Royal Astronomical
Society. Tt is made of brass, and is 44 inches in diameter: it is Sudsi or sexpartite. The engraved characters and ornaments, with which
it is completely covered, are of the finest and most elegant form and workmanship; and the instrument is perfect with the exception of the
Halkah and the 'Ilskah. The inscriptions on the Kursi inform us that it was constructed for a certain Muhammad Békir Isfahani, whose
titles are restricted to those ordinarily conferred on men of learning. The names of the constructor occur on the back of the Astrolabe:
they are Muhammad Mahdf al-Khadim. The inscriptions are partly in Persian, but principally in Arabic: those in the former language
are written in the Nasta'lik, those in the latter in the Naskh character. In the Umm there is a table of the names of Cities, with their
Longitudes, Latitudes, Inhirafs, and Jihats. The tablets are five in number; on one of them is the Safihah al-Afé,kiyah, containing sixty-
four horizons, traced by intervals of eight and eight in each quadrant: this tablet has four notches, one at either end of each of the
diameters, for the reception of the Mumsikah, according to the position of the Safihah al-Afékiyah required. Another tablet offers on one
of its surfaces a double projection, similar to that found in Professor Wilson’s Astrolabe, but more perfect, since it contains, in addition,
the Azimuths above the Earth: a portion of them, however, being omitted in the space intercepted between the two horizons. T have
added a transferred impression of the double projection at the end of this postscript. The most important difference between this and the
other Astrolabes which I have seen is, that one of the tablets has traced upon one of its sides a star map in polar projection of the Northern,
and on the other, of the Southern hemisphere ; the constellations are figured, and the principal stars are marked with due reference to their
respective magnitudes. I defer a more elaborate notice of this last-mentioned tablet to some future period, and content myself with appending
to this postscript transfer-copies of these curious and interesting maps. The Ankabit of this Astrolabe, in addition to the Shaziyahs of the
stars, has five other pointers, which bear the names of cities, viz., Makkah, Mashhad, Kuafah, Baghdad, and Surra Man Raa. The outer circle
of the *Ankabiit has written upon it a series of verses, alluding to the several parts of the Astrolabe, the last being a chronogram of the date
of its construction, viz.— casled 0\4,» r&- 9 PR ‘u,,\;f « It is the mirror of Alezander, and the mirror representing the whole universe,”
the letters of which hemistich, according to the Abjad, give the date A.H. 1070 (A.D.1659). At the two points of this outer circle, at
the.top of the 'Ankabiit, two small portions of turquoise stone are inlaid into the brass. On the back of the Kursi is written the entire
Verse of the Throne: in the centre there is a circular concavity, surrounded by a margin of silver, on which are inscribed the four cardinal
points and the names of certain cities, the concavity is void, but it is probable that the vacant space was originally occupied by a compass

needle, a somewhat similar compass existing in the instrument last mentioned. The back of this Astrolabe resembles almost exactly that

! Described at p. 12 supra. * Described above at p. 12,  Sce p. 20 supri. * Trattato, &c., 4ta. Parte.
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of Shah Husain’s. The upper left hand quadrant presents a nonagesimal series of Mabsit sines; and the only difference is that radii are
drawn from the centre to the circumference at every 5th degree: the remaining quadrants are occupied by the parallels of the Signs of the
Zodiae, with the Meridional arcs and the Azimuthal arcs of the Kiblah; the degrees of the shadow in fingers and feet; the astrological tables;
and the square of the shadows, all of which are arranged as in Shah Husain’s Astrolabe. The name of the constructor is not only inserted
in exactly the same place as in the last-named instrument, but the lozenge-shaped space in which it is engraved is of precisely the same
form. The pattern of the ornaments is almost identical in both throughout. The 'Izadah is divided, and the bevelled edge of one half of
it is divided into sixty parts, which would correspond with the sexagesimal division of the whole sine if such division existed : the Libnahs
are each pierced with two holes. The Kutb has a silver head, and in the smaller end there is cut a female screw which receives the I'aras
consisting of a male screw with an octagonal silver head. The body of the instrument and the 'Ankabuit have been washed with a hard

varnish or lacquer, which although somewhat detrimental to its appearance, has no doubt contributed to the preservation of its surfaces.

W. H. M.

15, SERLE STREET, LiNcoLN’s INN,
Dec. 8th, 1855.
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