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The stLrdl'ancl the r.nanulacture of the astrolabe receivccl ir great inrpctus in

the second half o1 thc lburtccntlr ccnlurv undt-r SultJn Firnz Shah'l'ughluq, rvho

activcly' prornotccl exchangcs and innovzrtions in sciencc and technologv. 'I'he

contemporar), chronicle SI";:tt-i Firut S/ruhihas a long account on the production
of astrolabes at tirr' coult oi l--iluz. Firuz Shlh also encouraged l\4ahendra Sari to
compose the first cver Sanskrit manual on the astrolabe. An attcmpt is made

hcrc lor thc first tirrlc to glcan ct,hcrcnr irrlolrnrtion lionr thc Sim-i Flruz Shuhi

concerning the astrolabc iind to compare this inlormation lvith uhat is available
in Sanskrit sources.

Kel words: Al-llirLrni. A\tri rJi,b-i Firut Slt;thi. e lirnate. I:iniz Sl:lh 'l 
u-r:lrlrrt;.

gcographical gazettecr. golden nrinalet, IVlahcnclra Sliri. Malaycndu S[ri. north-

south astlolabe. stercographic pro.icction

0.1 In its constrr"rction, the astrolabe combiues science, technology and art

as uo other product of the nredieval world does. I-lailed as the "King of
Astronomical Instrllnlents" in Indial and as "The Mathematical Jervell" iu

Englandr-these are the outerrnost Iirnits of its geographical spread-, the

astrolabe occupiecl in medieval scieuce a position analogolrs to that of the

personal col.npLlter today. "Like a lltodent electronic colnputer," says John Nofth,
"the astrolabe in the Middle Ages u,as a source of astonishnrent and amusement,

of annoyance alld incor.nprehension. Inrprecise as the astrolabe may have been

in practice, it rvas undoLrbtedly usefll, above all in jLrdgirlg time."-r

+ 23 Safina Apartnrcnts. N'ledical College I{oad. Aligarh 202 002.
I Thus the Jaina monk N,lahendra Snri in 1370 AD. see 6.1 bclorv.
I So reads the titlc ot'John Blagrave's book on the astrolabe published l}om Lonrlon in 1585.

3 J. D. North. "The Astrolabe." Scientil'ic Anterican.230 l.lanuarv 197:l) 9f;-106. esp. 106:

leprinted in: idem, Starr, A{irrrl.s and Fate: Ess;rys in Ancient antl lvledieval Cosrnology,l,ondon-
Ronceverte I989. pp. 211-220.
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0.2 It is not known precisely r.vhen the astrolabe was invented or by whom. But
the principle of stereographic projectiona on which its construction is based, is
attributed to Hipparchus rvho lived about 150 BC. By the sixth century AD, almost
all the main cornponents of the astrolabe were fully developed.5 The Islarnic World,
holvever, deserves the credit for preserving this knorvledge, elaborating upon it and
then disseminating it rvestrvards up to England and eastwards up to Inclia.6

0.3 The astrolabe (Arabic asturlab), or more correctly the planispheric astrolabe
(asturlab sarfit=or ntusattnh),7 contains a tr,vo-dinrensional projection of the heavens.

Its prirrcipal patls are the follorving. The rete or spider ('ankabnt) is a perforated
or open-\vork plate containing the ecliptic and a star nrap with pointers indicating
the positions of solne bright stars. Beneath the rete are to be found a series of
plates called tyrnpans (singLrlar safiha, plural .sa/r'ifi), which are specific to a
parlicular terrestrial latitude and display stereographic projections of the local
horizorr, eqLral altitude circles or almucantars (al-ntuqantara). azimuth circles (as-
.sumilf), hour curt'es etc. When the rete is correctly set and rnade to rotate upop
the tympan of a particular latitLrde. the astrolabe stimulates the motiol of the
heavens above the localities situated on that latitude. The rete as well as the
series of the tympatts are nested in the hollow space of a heavv circular plate

I In a stercographic pro.icction. cverv circle on thc sphere is represented also as a circle on
the plane ol pro.jection. ancl thc angle bct,,veen an1, pair ol'curves remains r.rnchanged.

5 Thc earliest detailerJ dcscription of thc astrolabc rvhich is still available. entanatcs fl.onr
John Philoponus, uho $'rote an extensive u'ork in Grcck on the construction and use of tl're astrolabe
inabotrt530AD.ForanDnglishtranslationofthisrvork.seeR.'f.Gunther. ThcAstrolabesol.thc
Wor1d, Oxfbrd 1932. Vol. I. pp. 6l-8 l.

6 Thc Iiteraturc on the astrolabe is voluntinous. Ilut the best technicat introduction to the
instrunlent can be fbuncl in \\'illl llartner. "The Principles ancl Use of the Astrolabe" and,,Asturllb"
reprinted in his oriens-occidens, vol. I. Llildesheim 1985. pp.2g7-3 lg; and.l. D. North. op. cit.
For an important Indian contribution to the literature. sce M. P. Khareghat. Astrol;rbes. (M. lr.
Khareghat N'lemorial Voh-tme II). ed. Dinsharv D. Kapaclia. Bombay 1950. On thc historl,of the
astrolabe in India. see Sreeralrula Rri,icsrvara Sarnra. ''Astronomical Instrumcnts in Mughal
Miniatrrres." sr.rdien zur Indologie und lranistik, tlambure, l6-lj (lgg2) 235-276, esp.237-241:
idem. "lndian Astronomical trnd Tirne-Measuring Instruments: A Catalogue in Preparation." IJIIS.
29.4 (1994) 507-528, esp. 518-522; idcrn."Yantrar-aja: the Astrotabe in Sanskrir," ibid, 34 (1999)
145-158. See also Yukio Ohashi's important study, "Early Flistory of the Astrolabe in India.,,
IJHS. 32 (1997) 199-295.

7 as distinct frotn trvo othcr late but insignificant variants, viz. the linear and thc sphcrical
astrolabcs. cL llarlncr. op. cir.. pp.3l7-318.
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r.vith an upraised rim, called mater (unrm). On the back of the mater, a diopter

with two sighting vanes (libn;r) is pivoted to the centre. This diopter, styled alidade

fron-r a,l-'idadah. is the observational part of the instrument, with which the heights

or altitudes of the heavenly bodies are measured.

1.1 When rvas the astrolabe introduced into India? In his lndica, Al-Biruni
claims to have dictated a rnanual on the astrolabe in Sanskrit verse.s No manuscript

of such a text has corne dorvn to Lls, uor is this claint taken seriously today.e

Nevertheless, it is quite possible that he may lrave broLrght the astrolabe r.r,ith him

and explained its principles to his Hindu interlocutors at Multart. Al-Biruni did

r.vrite several tracts ou the astrolabe in Arabic. The most celebrated is the

Exhaustive Study of rfie Po.ssible Methods for the Construction of the Astrolabe.'a

This text is still unpublished but a ferv parts have been studied and translated.

E. S. Kennedy describes the text thus:

Arnid the plcthor-a ol mcclieval treatiscs on thc iistrolabe. this is one ol the lcrv of real

value. It describes in rictail not only llre construction of the slandard astrolabe but also

the special tools usecl in thc process. rl-umerical tablcs are given for lavin-q out the families

of circles engravcd on thc plates fitting into the instrument. Descriptions arc also givcn

ofthc nurrerous unusual tlpcs ofastrolabes that had already developed in Biruni's time.

As fbr the undcrlving thcory, not onll'arc the techniques zind properties of the standard

stereographic pro.iection presented. but also those ofnon-stercographic and non-orthogonal

rnapping of thc spl'rcre uporr the pltrne.ll

li ' J. Besides this. Al-Biruni devoted a uunrber of other works to the discussion of
various types of the astrolabe. For instance. the Easy Method for the Correction

of tlte Asfro/abes and the Use of ifs l{orthern and Southet'n Compound Devices

describes a special type of composite astrolabe that can be used both for the

8 A/beruni's lntlia. tr'. Eclrvard Sachau. flrst Indian reprint: Nerv Delhi 196-1, r'ol. i, p. 137:

"Most of their books arc composed in.sloka. in rvhich I aln norr excrcising m1'self. being occupied
in composing tbr the FIindLrs a translation of the books of Euclid and of the Almagest. and dictating
1o thcm a trcatisc on the construction of the astrolabe. being simpll guidcd herein by the dcsire of
spreading science."

e That there u'ere limitations to Al-Btrlni's knorvledge of Sanskrit rvas dcmonstrated by David

Pingree, "Al-Birlni's Knorvledge of Sanskrit Astronomical Texts" in: Peter J. Chelkowski (ed),

The Scholar anrl the Sairrt, Nerv York 1975. p. 67-81.
r0 For the lull Arabic title and othcr bibliographical information, see Ahmad Saced Khan. A

Bih/irrgrrph_v o/ lhe Wor'(s o/ Ahu'l-Rrrih;-rn Al-Birunl. Ncrl Dclhr l9tl2. no.46. p. 11.
tt Dictionary ol'scientit'ic Bibtiography, r'ol. Il. Nov York 1970. pp. 152-53 (s. v. Al-Birlnli
rr Ahrracl Saeed Khan. op. cit., no. 47, pp.21-22.
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nofthern and the southern celestial hemispheres.12 Therefore, we will not be mr:ch

\t'rong in assuming that the astrolabe r.vas introduced into India in the eleventh

century, rnost probably by Al-Biruni. There is rro evidence, however, that Hindu
or Jaina astronorrers in north-western India, or on the GLrjarat coast. responded

to this new device imrnediately.rr

1.3 But after the establishrnent ol the Delhi Sultanate. lv{uslim scholars

migrated to India in great numbers fi'orn Central Asia and these must have brought
astrolabes and ttsed them in Irrdia for calendrical and astrological purposes. Bv
the mid-fourteenth century, tlte instrument was sufficiently rvell knorvn al.nong

the Muslim elite of trorthern India to be mentioned in a rvork of fiction. lkhtisan.
a nrinister of Sultan Muhammad birr Tughluq Shah (1324-1351). nrentions the

use of the astrolabe for tleasuriug tirne aud for determining auspicious rui.)utents

in his ronrarrce Blrs;rltll rr/'Uns.r'

2.1The ttse and the manufacture of the astrolabe received au impetus under
Sultan Firuz Shah TLrghluq (1351-1388) who actively prornoted exchanges ancl

innovatiotrs iu science and teclrnology. [Ie rvas deeply interested in nredic,ine.

Itatttral sciences and technology. His canal building activities, the enuineering
skills enrploved in the transportation of the nrassive A(okan prllars.r5 his
endorvrrents for hospitals'" and educational institutions have beeu exteusivelv
cliscussed b1'ntoclenr scholarship.rT Hou'ever, his interest in astrononrv nnd

I3 Apparentll'sotttc conlenrporarics ol'Al-llirunl believcd that thc aslrolabe. as also the gnornoll.
thc celestial globc ancl thc armillalv spliere. *'crc invcl'rtrrl in lndia. Al-Birunr denounces this vierr
in strong lcnrs artcl explains thc Crcek origin of thc iustrumcnt iis u,ell as its nanrc. C1. Thc Erhaustiye
Treatisc rrn Shac/r.rrvs by Abu al-Riryhin lr4uhamnatl b. Ahntatl al-Blruni. tr. U.S. Kennedl . ,,\leppo
1976, Vol. I, pp. ll-l2l; Al- [JIIuni, ln dcn A:irtcn r/cr tVi.sscnschalt: AusrlcwiiltlteTcxtc aus dcrr
trltrken rle.s nrtt.s/ilnisclrcn Universalgelehrtcn, iibcrsctzt und erliiutcrt von Gotthard Strohnraier.
Leipzig 1991. p.102.

Ia Iqtidar II. Sidcliqui. ''Basatrn al 'l.rns: A Source of Information on the Sultanalc of Delhi
under tlre early ^f ugh luq Sr.rltans," Quartcrly Joumal of thc Pakistan Llistorical Socicty, 36.4 ( I 988 )
293-302. 

;t,ldh
r5 Ct. J. A. Page, A Nlentoir on Kotla Firuz Kharl Dclhi. Mcrnoirs of thc Archaeological

Srrrvcv ol'Inrlia. No..l5. Dellri 1917. '; L
'u C1'. R. L. Verrrir. "sultan tiruz Shah 'l'Lrghluq: thc medieval Inclian Llakim" in: U. V.

Subbarayappa (ed), Scienrilic antl Technological Exchanges between lntlin antl Sovict Central Asia
(Medieval Period), Nerv Delhi 1985, pp. 140-147.

r7 Cf. Mohammad liabib and Khaliq Ahmad Nizami (ccl). A Conrprehcn.siye Llisbry of lnclin,
Vol. V: Thc Delhi Sultanatc (AD 1206-1526). Nerv Delhi 1970: reprint: 1982, pp.5lt5-604.
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astrol1orltical instruments has not been properly stLrdied, save for a few oft-repeated

clich6s. The reason for this neglect lies in the peculiar natttre of the sources, and

also the historians' general ignorance about the basic tools of astronomy attd

time-keeping.

2.2Firnzrvas greatly interested in the astrolabe. Under his direction, astrolabes

were mauufactured perhaps for the first tirne in India. Contemporary chronicles

like Sharns Siraj Alil-s Thrikh-i Flrnz Shlhi arrd tlre anonynrous Slrat-i Flruz Shlhi

make frequent relerences to the Sultan's preoccupation r.vith this instrument. The

latter text, in particular, contair.rs precious technical informatiotl about the

rnarrrrfacture of aslrolabes at his cour1. This work was cornpleted in ll2 AHl131A

AD, and survives in a unique mauuscript which lvas copied in Decetnber 1598. and

rvlrich is norv presen,ed in the Khuda Bakhsh Oriental Public Library of Patlra.

2.3 UnfortLrnatell', ltorvever, the Srr-trrltas ttot been published so far. The late

Professor Syed Hasan Askari prepared arr E,nqlish translatiou of this text rvhicl-,

too remairrs unpublished. Because of thc highly' lecllrical ltattlre of the sectiotl r"'rtl

the astrolabe. corresponding to ff. l5la-l5la in the nttrtrttscript, there are l.nallv

irnperfections in the English translation. With the kinci help of the Janab S. A. K.

Ghori Saheb, Ihave cortrpared this translation r"ith the Persian original and

extracted sorne coherent data on tlre astrolahe urauufacture, rvhiclr I shall presellt

in the follolving pages. The main purpose of this exercise is to demonstrate the

siugular importance of the Srlrrr for the history of tlie astrolabe in India and.

hopefLrlly. thus to induce some courpetent scholar of Persiarr to ttndeftake an

auuotated trartslation of this section of the Slrlr.

3.1 This chroniclc narrates that the Sultan had the follorving five astr"olabes

r.rranufactured under his direct sttpervisiotl:

i. A silver astrolabe for the latittrdes of the seven climates (iqlirr).

ii. a noflh-sot-tth astrolabe in silver,

iii. a north-south astrolabe in brass for the latitudes of the seven climates.

iv. a nortltcrn astrolabe in gold and silver. and

v. a very large and lery splendid uofth-south astrolabe in brass, designated

as A sttrJ;rh -i Fir tlz ShrhI
3.2 Before going into the details regarding the last nrentioned astrolabe. it

will be ltecessary to say a ferv words on the types mentioned here. Classical

geography divides the inhabited porlion of the hemispltere into seven climes or
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climates in such a rltarlner that the rnaxirnurn duration of daylight at the middle
of each climate is half an hour longerthan in the previous one.r8 Wherr the Siiar
says that tlle astrolabe ltos. I and 3 are meant for the latitLrdes of the seven
climates, it implies that the astrolabes corrtain a number of tympans (safh,ih) for
different latitudes falling in the seven clirnates, or at least orre safiht for eac5
climate.

3.3 Again, three of'the five astrolabes are said to be both northem and southern,
while the fourth was only northern (and perhaps also the first one). In a nofthern
astrolabe (asturlab shumali). tlre stereographic projections on the rete a1d on the
tympans are so drar'vu that the north celestial pole becomes the centre of the
astrolabe and the outerrnost periphery is fornied by the Tropic of Capricorn.
Therefore, on the rete of this astrolabe, the positions of only such stars can be
shown that lie to the norlh of the Tropic of Capricorn. Those lying to the soutlr
and visible to an observer in the nofthern temperate zone of the eafth can, how,ever,
be shown in the rete of the southern astrolabe (asturlab janubi-), rvhere the sout6
celestial pole forrns the centre and the Tropic of Cancer the outerntost periphery.re

Quite early. Muslirn astronorners thought of combining the features of both
the types in one, so that it can display the stars belonging to nofihern and southern
celestial hemispheres.to Such a combined or composite astrolabe is called asturlab
shumallwa jannbl. As rve have mentioned before, Al-Birunicomposed a manual
on this variety of astrolabe.

3.4 Horvever, the practical utility of such a nofih-south astrolabe is pot yery
great. First, unless the astrolabe is very large, it will be difficult to inclgcle on it
many stars frorn both the hemispheres, but therr the larger the astrolabe the greater
the difficulty in handling it. Furthermore, double projections on the rete and the
tympans will reduce the accuracy of the lines. T'hus, both the southerrr astrolabe
and the nofth-south astrolabe are theoretical curiosities without nruch practical
relevance. This is reflected also in the extant astrolabe,ialrnosf all of lvlrich are
northern. Not a single exclusivelv southern astrolabe has been noticed so far.

" Cf-t,;.l'*-- bari ot Abut Faz.t-i-'A1,l;rmi. Vol. III. tr. ll. S. Jarrett. rev. Jadunarlr Sarkar,
Calcutta luJ8. pp. 50-125

In Cl'. Yukio OIrrslri. rrf. crt
20 Cf'. I)aviil A King. "Astronornical {nsirumentation in the fuledicval Near t:asi" in: itjcrn.

Islamic Astronomical Inslrurnenrs, L,ondon 1987" p. 5.
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while there may be one or two north-south astrolabes. Perhaps for this very reason

of rarity, and perhaps also because its constructiort involves a ceftain amount of
ingenuity, F-iruz was fascinated by the nofth-south astrolabe

3.5 The author of the Slrirr iuvests the nranufacture of the nofih-south astrolabe

witli a legendary aura. The astronomers at the Sul{an's court, says he, discovered

once a nofih-south astrolabe manufactured by Alexander's scientists. FirDz studied

this astrolabe carefulll, and decicied to produce sirnilar astrolabes hirnself. Be that

as it may, the Sultan did not need the chance discovery of Alexander's nofth-south

astrolabe. He must surell'have had access to the much lrore recent treatises on the

nofih-sotrth astrolrbes Lrr Al-Birlrri.

4.1 Flaving decided to produce a nofih-south astrolabe,rr the chronicle goes

on to say, the SLrltan sumrloned u,ise philosophers (hukinti), astronomers

(munajjamin), arithmeticians (.ntuhasabin). georletricians (mufiandasan) and

craftsmett (sannaa) from all over Hindustan to assist him in his job.

21.2 This north-south astrolabe rvas to lrave suclr large dimensions that the

cottventional geometrical tools like the mlers (rnisfar), compasses (parkarha), set-

squares ('usbadah) ar-rd the cornmon engraving tools could not be ernployed in its
manufacture. Therefore, neu,tools had to be irrprovised, as the follorving couplet

in the Silar infonrs us:

Every instrument that r.vas available before hirn

Was fufiher refined in his orvn tirne.

4.3 With these ner'v tools, a large north-soLrth astrolabe rvas manufactured

artd u'as girerr t.he erand desigrratiorr A.slrrr'/;rb-i Fi riz Shali. Tlre Sillt provides

a fairll, long description of this instrunteut. When shorn oi'the usual hyperbole.zl

this description is valuable iu the absence of the real astrolabe which is no more

lr l'he Strat consistentll calls this norlh-south astrolabe "tanrnr". meaning "rvhole astrolabe".
Literally'. ofcourse. a north-south astrolabe can be considcrcd a "rvholc astrolabe" but in astrolabic
literature "ttul1m" is a technical terrr used cxclusively tbr aslrolabes having 90 alrnucanter circles.

:2 In the Cataloguc ol' the Antbic ancl Pcrsian,\4anuscripts in the Orientttt Pubtic Library at
Bankipore, vol.7: Indian IIistorl,. Patna 192l. sccond inrprcssion: Patna 1977,p.33, Nlaulana
Abdul Muqtadrr statcs that in this chronicle "A strong tendency to eulogy and.exaggeration is
shor.vn throughout. The narrative is tlorid. overloaded rvith pious effusions, generally cnding in a

compliment to thc king."

135



136 INDIAN JOURNAL OF HISTORY OF SCIENCE

extant. The account occasionally reads as if it is a quotation from a manual. The

description is also valuable because it was composed soon after the manufacture

of the astrolabe. It will be shown presently that the astrolabe is dated 12 Sha'bdn
771 AH while the book was cornpleted ayear later in 772 AH.

4.4 The Sirar begins with a conventional enumeration of the components of
the astrolabe by saying that the Asturldb-i Flrnz- Sha-hiconsisted of twelve parts,

viz. ring (halqa), shackle ('urwa), cord (mismEr), throne (kursl), mater (umm),

outer rim (fiajra), tympans (;afd'i!t), rete ('ankablr), alidade ('idddah), pin (qutb),

sighting vanes (libna), horse-shaped wedge (faras).

4.5 Thereafter the Slrat goes on to describe the back (7afir) ofthe astrolabe. It
mentions the graphs for sines (jayb) and cosines (qaus), and the arcs of solar
declination (mayl-i aftAb), which were presumably engraved in the two upper
quadrants. Then three kinds of shadow squares are enumerated, with gnomons

measuring respectively seven feet (zill-i haft qadmf), twelve digits (4il-i asdbi'a),

and six and half feet (zill-i shashnim qadml). These are well known types, discussed

among others by Al-BirUnI,23 and are actually tables of tangents and co-tangents for
different angles. However, normally only the first two types of shadow squares are

displayed in the lower half of the astrolabe.

The back is also said to contain much astrological data in concentric semi-
circles around the shadow squares. Here were shown the "limits" (hudn},"faces"
(wujnh), trigons (muthallatha), their regents, exaltations (sharat), dejections (hubdt)
etc.2a The astrological data also included a fourfold division of the lunar mansions
according to Indian astronomers, namely blind, one-eyed, both-eyed, and clear-
sighted. This corresponds to the classification as andha, manddk;a, madhydksa
and sulocana in Sanskrit astrological texts.25 Furthermore, the back of the astrolabe
is said to contain "atable of the position of the constellations" from l2 sha'bdn
771 to I Ramaddn 907.

4.6 On the front side (wa.yh), the astrolabe contained three tympans (paf ih).
On each side of these three tympans and on the inner side of the mater,

:r Khareghat. op. cit.. pp. 7-10.
la For the explanation olthcsc astroloeical tcrnls" sse Harlner. op. cit.. pp. 30.1-306; Khareghat.

op. cit,. I l- 15.
15 CI. lbr cxarnple. ltarna Daivajiia, ]+lLthurtacintantani,I]ombay 1933.2.22.
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stereographic projections were drawn for seven different terrestrial latitudes. Each
of these latitudes pertained to a separate climate. Tlre Slrar furnishes the names
of towns, their climates, latitudes and the duration of the maximum daylight, as

shown in the table below.

Pl. No. Torvn Climate Latitude Maximum
Daylight Hours

la Tilang I [18"] 13;06

1b Ajme.r II 26" 13;40

2a Delhi III 20,'39" 13;05

2a Mosul IV 36' l4;30
3a BLrklrara 39. 14148

3b Kashghar VI 44" l5;22
[Jmrn Balgliar VII 49. l6;04

4.7 After nterttionirtg the particulars for each plate, tlre SIrrrradcls the names
of other adjacent to\\ns u'ith their latitudes. Thus rve have here a kind of
geographical gazetteer of soure sixty' torvns, arrong u'hich seventeel are Indian.
Generally, the gazettecr is engraved on the irrner side of the rnater. But in the
firuz-Shahi astrolabe tlte inner side of tlre ntater contained a projection for the
seventh clilr-rate. The gazctteer, on the other harrd, is apparently clistribLrted in
sevell grollps on tile seven projections pertairring to the different climates. That
is to say. on the secottd sicle of the first tyrlpan rvhich is calibrated forthe latitude
of Ajmer. the follorvirtg infonnation is cngraved: the narre of town (Ajrrrer),
climate (ll), latitudc (26"), nraxirnunr duration of the daylight in hours (13;a0),
and also tlte trarncs of nine otlrer tou,ns together rvith their latitudes lvhich Iie in
the secoltd clilnate. Likervise, ou tlre first side oJ'the second tympan, calibratecl
for Delhi in the third clitnate, tlte narnes and latitLrdes of ten otlrer towns are
mentiotted. This seents to be a nlore nleaningful method of recording the
geographical gazettecr.:" How'ever, this parl of the nranuscript of tlre silzr is
extremely faulty. The latitudes given for many torvns are qr.rite wide off the mark.

:6'['hcre are at least t\\'o extant Inclian aslrolabcs rvhioh lbllorv this urcthod: (i) Indo-pcrsian
Astrolabe, dated l6l6 AD, in the collcction of the Sampurnanand Sanskrit Univcrsity, Varanasi;
cf. Sartna, "Katapay'adi Systcnt on a Sanskrit Astrolabe," op. cit, p. 275; ancl (ii)GurumLrkhi astrolal11g

dated VS 1907/AD 1850 in a private collection in Lonclon.
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This is so even in the casc of De lhi, for rvhiclr the Srrlrt .-;si.:,:s 1i',.l latitLrclr o1

20:39 degrees and the maxirnurn daylight of l3t5 hours, rr'!iiie :iit (,.r!-rect flgrrres

as available in conternporarl Sanskrit sources are 2813!) Ll':1,'ci,, ir:](l ll:.19.36
hours respectively.

zl.8 Since this is a north-south astrolabe, the projectio,r.i :'ri illr tr ir,riliirrr \\'t:rc
niade botlt for the rtortlicrrr rnrl sorrflrern celestial henrisplrcl., I rr':-it tr;'r!1. sar,s

the Silzrt. flvc concentric crircles rvere descrilred ou thc tvirri]lirjs t{r lcllrr'5.ltt the

five cliurnal circles (ntaclilit-i puniganit\ ol"the Equator, Culrr!r:,,r r. Ai rus. [-ibra

and Caucer. Tlte correct seqLlence should be Capricorn. Al'irs" t'l,riitr, I-ibra. arrd

Capricorn. In fact, the circles of Aries arrd Caucer coincrr.ic rritlr tlie [:qLrator.
'['herc-fore, in effect. tlre'fir'e concentric circles represent:rrci]r!rii\r,lr ilre 1'ropic

o1'Capricorn, E,quator. Tropic of Cancer. E,quator, Tropii r:!'i-;rplr,.,.,nr.r? 'l'hen

the altitude circles (niltqan{arif) u,ere drarvn both for thc rr,,i:irrrn airci :;onthern

,-e lustial ltcrn isplrcrc...

J.9 Firralll. tlie rrlc t';in(rbiit). [hc Silrt savs llrai ir,,- P,,sii,, n ol ciglrlceu
fixed stars rvere nrarked on it. according to their coor(l riri,,'i,'i lin ll Shu'bXn771
('=i0March 1370)rsancloirll Sh;r'l:.;iu839 (:9Marclr 1.1.r,,)."sriiu:lih,:astrolabe

tutav bc Llsed for 136 years {iorn thi; tiute ollnanufactui,. \\'e rrur-r leclrll that the

1.rble of cclnslellations on the- bacii c'1-the astrolabc r,, 1,. -,.ricl t,,l:r. r'alicl fiorn 12

Shlr'b;in 771 to 1 Rirnritc/urr 907 (-.9 Nlarch 1502) i:,,., i:; tiir^rirrr-lition of 136

Iunar Years.

4.10 Thus the Sirzf treutiot.rs three dates. seniiiiic(l fii,n orrc lnotlter by 68

lrurar (66 scllar) years. Tlte first is undoubtedlv thr,r r1': ciihc rrr,rrrlrl.rcture of this
tstrcllabe and the l8 star positions rnarked olr iiir.'i,;te corlcspond tir tlreir co-
orclinates on 10 March 1370. But rvhen the ,\',r,r ,rritls that rlr.. positions on 2l
Sha'bln 839 (:9 March 1436) r.vere also urarkcri irrd tlrat Liis'ilrstruirrrcnt can be

Lrsed for the 136 years startiug fron-r the timc r:i rnanrriirclrlr{:. it scel.ns to irnply
that the star positions \\'ere marked for three tlifferrnt drtes: l0 Ir4arch 13701

r7 Cf. the contcurporilr')' Sanskrit nlinrial )';inirirrliir. p. 60. *,hcrc this scrlucnce is givcn
eorrectly. 'Ihis text rvill bc cliscr.rsscd in 5.I ff. bclolr.

28 I have usecl CIALII Calenrllr (-'onvcrsion I)rogranrrne. Ilistorical Ddition, version 1.2,

Novcmber 1996. devclopcd b1'[]enno r'an Dalen tbr convcrting the Hr-Tridates into Julian dates
irnd Pancanga vers.2.0 developed bl N'I. Yano and N4. Fushirni lbr convcrting the Indian tithis.
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9 \larch l.llo: a,r,l 9 Nlrrrch 1502. Norv it is most unusual to display three dilfererrt
pr)sitions liri c.rih r',f'thclB stars aud thus to constnlct 54 star pointers. It is possible

lhat thc rctc r,t'tire astrolabe displayed star positions only of tlre date of'
nranulrrclurc. ',it. i0 lVlalch 1370, and the table enqraved on the back of the

astrolabe ol tilc irianual composed in Persian at this time explaining the
constructiot.r Artd us.r o1-this astrolabe contained thc ci;-ordinates of these 18 stars

ott llte alirre-rlentioned three dates.rq It appears tliat here also the atronymolls

author of ths .Sil':ri is cluoting indiscrirninately' {i'om the iirscriptiorrs on the astrolabe

as u'ell as 1l'otn tirc uranual. This hunch is strengtherred b1'his statenrent at the

eud of the sectirrir on astrouontl' and astlolabes, rvherc he says:

IIcr.e liortr .\.i\ ciiilptcr something has bccn cxtluctcd and ofitrccl h_t rrav ol sanrples.

l'he Iirli tc\i\ ()il tirts branch of knortledgc. ririttcrr tiltlcr cl;pcro1's cicsire arrcl llso the

astri)l|rhes cr)n:tii.:ctcll under his dircction ale prcscncil in th!. ro\al librar\,.

5l Strltair Firtrz's real achievenrt:nt. lrouever, lal,not irr ntastering tlre
principlc-s t.ri'lltc astrolabe, uor in getting it rrarrulactr"rrecl 

- 
tltoirglt bclth are

crcditable llr theurselvcs - but in disserlinating the science of the astrolabe in
India antt-rns. the.f airtas and Hindus.r0 The Persiall sources are silent on this aspect

but lbrtunatc'lv thet'e survives a Sanskrit text on the construction aud use of the

astrolalrc, en{itlcd \-;intraritjtt, which rvas produced in 1370 AD under the auspices

of Firuz. I'lris r'.'as the first ever rnanual on the astrolabe in Sanskrit and r.vas

cortrposed bl thc.laina nronk Mahendra Slri. His pLrpil MalayendLr S[ri rvrote a

corrrrrterttarY orr it.r'

l" [)uc I,,1hc prcccssrorr ol-the cquinoxes. thc longitudes ofthe stars incrcase bt,about lo in
6b solar rclrrs. ,\s sill l-.c sho*n belorr in 7.2. N,lahendra Suri acccpts a ralc ol'preccssion of lo

l
in 66 . solar r eirrs.

r('I tnention thc.lainas ilrst becausc thcl had goocl rclatio6s with the l)cl5i Sultans. "l'her.,also

actcd as internr.'.lirrics in thc intcllcctual exchanses bctrvcen thc lslantic Icarning on the one hand
and Sanskrrt sch.rlursltip olr tltc other.

l' Mahcn.lm siri's )"urrlrrllljir. together tvith the collmentarv b1, Malal,enclu Suri, ed.

Krsna(arikara Ke(avitt'anrit li.aikva. Ilorltrav 1936, On this text and othcrs ol'this genre, scc S. R.

Sartla. "Yantraraia. the Astrolabc in Sanskrit" (n, 6 above); sce also Sadashiva L. Katre. "sultarn
Firnz Shah 

-l'ughluq: Roval l)atron of a Contcnrporary Sanskrit work." -Ioutnal ofIndian History,
45 (1967) 375-367

i19
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5.2 It is lvell known that Firuz got a number of Sanskrit texts on medicine,

astronomy aud astrology translated into Persiau.r? This could have been possible

only if he had gathered at his court Jaina and Hindu scholars, besides Muslirn
scholars. The Sirar reports about these translations,r' but it does not urentioll

that any Jainas or Hindr-rs rvere associated rvith this activity. Only once does the

farl*n-i Firnz Shaltistate that the Sultaur surnmoned Brahntins and Jainas to

decipher the writings on tlre A(okan pillar but noue could do so.ra

6.1 Be that as it uray, Mahendra Slri rvas so irnpressed bv the versatile

ftrnctions of the astrolabe that he called it Yantranja, the kirrg of astronomical

instrrrrnents. At the beginning of his rvork rvhich is also styled Yantrar-qa. he

says that the MLrslirns have u'ritten urany manuals on the astlolabe in their
language. Having extracted their essence,just as one extracts nectar after churning
the milky ocean, lre is presentiug this rvork in Sanskrit.r5 We do not know exactly
rvhat these Arabic/Persian sources r,vere rvhich Mahendra Suri consulted, bLrt they

certainly must ltave inclLrded Al-Biluni's various Arabic rvritings on the astrolabe.

6.2 Malayendu inforurs us that his teacher Mahendra Suri rvas the foremost
astronomer at Firuz's court. He concludes his comntentar)' ou each of the five
chapters rvitlr a cournlon colophon stanza. rvhich translates thus:

N'laster N4ahendra Suri. the grcat Suri. nas thc lbremost (prastha) among all the astronomers

at the court ol thc illLrslrioLrs t"irLrz. the lold of the Muslims. In this commentarv on the

Yanlrantja conrposccl b1'Nlalavcndu Suri. u,ho is like the honcy,-bcc at the lotus feet ol
the said master. thc lirst chapter cntitled Gat.titiidhyaya is concluded.16

rl Onc of thc texts thus translalcd rvas Varahamilrira's llrhlrlsirnrhitr. and rhis translation is

still extant. C1-. S. Farrukir Ali Jalali and S. NI. I{azaullah Ansari, "l'crsian Trar.rslation ol'
Varalrarrrilrira's Brhatsarnhitl." StrtJics itt Ilistory ot Meclicine anil Scicrcc,9 (1985) l6l-170.

lr Cf. Srceranrula Itaiesrr'ara Sarnra. '' lranslation ol'scientific Tcxts under Sa*'ai Jai Singh."
Sri Vcn.kalesu'iua Univcnitl' Oriental Journal, 4I (I998) 67-87.

3' Ci'. Steerar,.,ula Rajcsuara Sarnra, "Palaeographic Notes," Aligarh Journul ol'Orientul Sturiic.s.

3.2 (r986) r25-r40.
r5 Mahencira S-uri. Yzrntllu'irjir. 1.3.
36 Yanrrzrrtjzr. p. 5.1:

in p e roj a iakc n cl r a s a rv ag a t.t ak ap r asth o nt tth c n d ra p r abh u r
jAtalt sL.:ri v aral.t t ad t y ac uranallbhojaikabhni gadyLtti /
suriirlntalayenrluni v iracite'smin yantrar1jagante
vyikhyine ganifibhidhah pritthamako 'dhyat,afi siunttptim gatah //
'l-he printed edition reads ganakaih pr,sto rvhich nrakes no scnse. I lollo*,thc reading in Ms

no. 37 of the Departmerrt of Sanskrit. Aligarh Muslim Universitl,.
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6.3 Like the SIzrr, Malal,endu's comrnentary also furnishes a geograplrical

gazetteer of 77 torvtts together rvitlr their latitLrdes, of lvhiclr sonte sixty are Indian.r?

Here a special tnetttiotr is tnac'le of "Hissar-FirUzabad founded b;- the illustrious
King Fl'uz [at the latitude] 29" 48'." Sultnn Firuz did irrdeed construct a foft at

Hissarand called it ilislr-Firuzah arourrd 1355, and fronr there on laid his farnous

clnal s1 stcttt.rt Dellti is tttctttiotted ttrtdcr llrc tuin nanrcs Dilli arrd Yogirripura.
and is assigned to the latitude 28' 39'. Again, rvhenever a concrete exarnple is

needed to illustrate a rule. this latitLrde of Delhi is taken as the basis fbr sLrch

calculatiotts.r'All of this goes to sltorv that Malayendu lvas at the cotrrt of Firuz.
obviously in the contpany of his teaclter Mahendra.

7.1 Btrt the ntost significant fact is the follorving. In the Yttntriuija. N,laherrcira

l'ttrnisltes a catalogue of thirty-trvo astrolabe stars together u,ith their longitucles

and latilLrdes.r" In the cornrnentary, Malayendu adds lliat the epoch for this
catalogue is "Sarnvrtr 1427 Caitra.suc/i 15 corresponding to the thirteenth lunar
da.v of Shn'ban in the Arabic )'ear 771."rr Non,

VS 1427 Caitra.sudi l5: l2 Marclr i370 T'Lresday,

AH 711 Sha'ban 13 : l1 Marclr 1370 Monday,.

Thus there is a difference of one day'betrveen the Vikral'na arrd Hijri dates.

Ilou'ever, since the Iunar day in Islamic calendar begins at sunset, l3 Sfia'ban
begins at the sunset ou Monclay and lasts Lrp to the sunset of Tuesday. Therefore
the tu'o dates coincidc dLrring the dal,light lrours of 'fuesday, 12 March 1370.

7.2 Furtherrlorc, there are t\vo separate tables in the corlmentary containing
tlre co-ordinates for the 32 stars respectively for Sanrl,at l4Ti Caitra sudi l5
(:12 March 1370) ancl Samr,;rt 1194 Saka 1359 Caitrasurlr I 5 (:21 March 143j).

11 Yantraraia, pp. lti-19. Thcse arc tabulatcd ancl comparccl nith Ulugh Beg's lists bi,Davicl
Pingrce. "Histori' ol N4athcrniitical Astronomy in India," Dictionary ot scientit'ic Biography, voi.
XV, Nerv York 1978. pp. 626-627.

r8 Cl. Mohanrmacl Ilabib and Khaliq Ahmacl Nizami (ed), A Conrprehensive History ot'Intlia,
Vol. V: l'he Dclhi Sultanat. pp. 587-588.

rq See. fbr cxample. Yantrarija, pp. l6-18.
1('lbid. 1 22-39. Cf. David pingrcc. op. cir..p. 629.
at Yantraritja, p. 35: "sarnvat 1127 varse caitraitdi 15... yathl taddine ar;tbf rcris;u1 771

sabtutacantlra 13 abhut. "'l'hc printcd edition reads the Iunar clate rvronrly as 213 uhilc rhe Atigarh
I\,lS rcads it correctll, as 13.

l4t
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In the seci.rnd table the longitudr,; ll:.r,,,.: an iucrernent of l" added for precession.r:
In this ctltttext. Mahendra SLtri ,,ii',:iirrcs that the rate of precession is 7201800

minutes of rhe arc irr on,; )car. i1 lrrch *'orks out to I' in 66? years.., Norv it
becontes clcrrr rrlrl tlrc ,5ir;rt sIe;r1., ,,t tlil'ferent sets of slar 3n-ordi,ror., n, ,,,,
interval of rorrr:hlv 66 years.

7.3 l-he Silal states. it rnay be rccallecl. that the star positions marked on t5c
Asturlib-i t-ii'az Stttthi pertairt to ll Shrr 

'tfinJ7l. I am unable, at present. to accogpt
fbr tlre cliscrepancl, of onc dav bctrvecn l2 Sha'ban of the Sl-r;rl and the l3 Slra'ban
of Malayendu SLrri. Nevertheless. tltis rrear iclentity betrveen the epoch of Maftcpdra
Suri's star catalogue arrd that of the star positions engraved on the Asturlab-i Firuz
Sha-hicannot have beert rccidetrtal. lf Firuz had merelv encouraged Mahendra Suri
to write a book on the astrolabe, the latter could have chosen any date as the epoch.
But if the Sult;rn conrrnissioned his Muslinr astronorners on the one hand ancl
Mahendra Suri (togethcr with his pLrpil and assistant N,lalayenclu SIri) on the other
to compose books respectively in Persian ancl Sanskrit on the astrolatre. and l'urther
had ordered that lris aftisans rrtanufacture a grand astrolabe enrploving therein the
star positiolls calcttlated jointly by'the MLrslim and Jaina astronolers, t6en ancl
onlv then rvill it be possible to hare arr identical ilate for all the three activities.

7.4 Then again, rvhile l2 or l3 sha'b;rn has no special significalce in the
Islanric calendar. Caitra sudi l5 is the beeinning of the new year in vikrama
calettdar in the North Indian purnintinfa svstenr. Therefore, there is a greater
cltitllce of the epoclr date being choserr by Mahendra Suri rather than bv the
Muslirn astrollomers.

7.5 Even if it rvas not, the coincidence in the dates show that there was a

systematic attd close co-operation betu,een Muslinr ancl Jaina/Hindu astronourers
at thc Sulten's court. This n'ould also suggest that manuals nray have been
composed in Persiatt artd Sanskrit, and that astrolabes may have been manufactured
accordingly u'ith legends in both Arabic/Persian and Sanskrit. The persian manuals
and astrolabes are llo l.nore extattt. What exists is only the sorner,vhat garblecl
accoullt of rhe Sr-r'ar. But the best record that still survives of the Sultan's

4r Ibid. pp. 36-43.
1r Ibid. I. .10.
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endeavoul's ivith the astrolabe is uncloubtedlv the Sanskrit text and cotntlentarl'

by the trvo .laina S-[ris, Mahendra ancl N{ala1'endLr.

8.1 We have seen llrat the Slltt lltlr':res ilreilt itnporlance to the ttorth-sotttlt

cornposite a:lrrrlahc (astrlllrb shrrrrrJ/r ',;r r;,;,rrbi). l\lahendra's Ylnlt'ltr';rfrt also

dwells on this variant. lt desc:ribes horv to colrrilnlct nclt only the noftltern astrolabes

(saumya-yan filr), lrut also the sor:thcrrt astrc,l;.the.c (vtinytt-yitntua) as lrell as noftlt-

sotrth corn pos i te astro I abes (nli"jle -1'rii; li:t).''

8.2 In his conlnreutary, Malal,endrr pr-ovicies claborate tables for constructing the

north-south astrolabe. IIere he supplies tire i:ccentricities and radii. in nofiltern atrcl

soutirern hemisplreres. at six degree intcr-,'als o1'altitudes, for the follorving localities.ii

r43

S.No. Town Lntitude Maximum Daylight
in gha[fs

1

2.

3

4

5

6

Tilariga

Tryanrbaka

Anahilli,pattana

Tirabhukta

Diili

Nepala

18"

2l'
-.,to:+

27.

28;39'

31.

32:'44

33,34

33;48

34;10,54

34.34

3 5;06

8.3 We lrave rrrerrtiorred that Firuz got a nuurber ol technical books on

medicine, astronolrl\'. astrologv trartslated front Sartskrit into Persian and that

this activitl,nrust htrre iuvolved a close cooperatiott betrveeti Muslim scholars

and Jaina/Hindu Sar,skritists. It is gratifl,ing that this cooperation should bear

fruit in the reversc clircctiorr as. rvell. uhen Mahendra Suri contposed the tranuiil

on the astlolabe. rrlier having extrrcter-1 tlre essence from tnauy Arabic/Persian

books orr {his srrbleet. Ncillrcr'llre aslrolabes ntattufactured at FIr[z's cotntnattd.

nor the Pelsiau rlanLral ccln-rposed at his iustance survive today. But his efforts at

disserrinating tlre science of the astrolabe bore trvo different kinds of fruits

respectivell' anlong MLlsliurs and Jainas/Hirrdus of lndia.

o1 Ibid. ch. IIt.
15 Ibid. pp. l9-25
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8.4 Fjr[z's first atternpts to uranufacture astrolabes was avidly emulated by

tlie Muslims. Astrolabe nranufacture reached its zenith under the Muglrals,
especially dLrring the reigns of Shah Jahau and Aurangzeb in the seventeentl.r

century.a6 On the other hand, the encouragernent Firuz extended tor,vards rvriting
manuals on the astrolabe rvas taken up enthusiastically by Jainas/Hindus, lvho
produced some fifteeu rvorks in the next four centuries.4T Even so, Mahendra's

Yantraraja remained unsLrrpassed in popularity. Aniong the Indian Jyori.sls it
enjoyed the same kind of high reputation as Nasrr al-Dtn al-Tusr's celebrated

Persian rnanual on the astrolabe in twenty chapters, popularly knou'u as the Bist
Bab, did alnong the Islarnic astronomers.rs

9.1 While the section on the astrolabes in the STrat-i Flfiz-Shifi is thus extrenrely
valuable for the history of the astrolabe in India, only one sentence fiom this entire
section gairred ceftain arrrount of currency, generating a rnytlr about Firuz's interest
in the astrolabe. It is necessary to set this myth right. At the very bcgirrning of the

description of the Asturlib-i Ftrlz-ShlltT, the Srmt states that this astrolabe "was

fixed on the top of the highest minaret of Firuzabad." While describirrg the

manuscript in his catalogue, N'[aulana Abdul lVlaqtadtr lays special emphasis on

tltis sentence: "The author says that... an astrolabe invented by the elnperor himself,
was constructed by his order and placed orr higliest nrinarah of Firuzabac'l."ae Sirlce

then, nearly every one 
"r,ho 

u,rites on Firuz Shah TLrghluq mentions this fact as if
it is of great scientific significance. To quote one typical instance, u,here this

{6 See Sreeramula Ila.lesrvara Sarma. '''l'he l-ahore Iramily of Astrolabists and thcir Ouvrae.c."

Srudics in History ol' Medicinc and Scicnce, 13.2 (1994) 205-221.
t7 Somc of these texts \!ere ciiscusscd in Srecranrula Ra.jesrvara Sarrna. "Astronomical

lnstrumcnts in Nlughal Miniaturcs."Studien zur lntblogic und lranistik, 16-17 (l()9?) 235-276.
csp.238-2.11. See iilso, iclem. "Yrrrrtrara]a: thc Astrolabe in Sanskrit." tJI'lS,34 (1999) 145-158.

a8 This is evidertt fl'om thc Iarqe number ol'manuscripts o1'this tex1. Ninety-nine ntanuscripts

are listcd in David Pinsrce. Cerrsus o/ Exacl Screnccs ilr Sanskrit, Scrics A, Volunre -1. I'hiladclphia
198 l, pp. 393-195: Volunrc 5. I'hiladelphia 199-1" pp. 296-97. 'l.he one-hunclreclth rlanuscript is in
tlle Departmeltt ol Sanskrit of Aligarh Nluslinr L)nir,crsitv; c1. Sreerzrmula I{ir.icsrvara Sarnra. A
Catalogue o1'S;in.skrit Maruscripts. (A) l;'oLiltiastn r, prcscn'cd it1 tlle Depifitltcnt ol sanskrit, Aligarh
Mtrslim University (T1'pcscript). No. 37. datctl Sanrlal l9l0 J1,e.51ftx kr I (rvhich clate corrcsponds
to 23 N'{ay 1853). N4oreover. the entire fifth chaptcr o1'this u'ork is cngraved on a large astroliibc.
norv preservecl in tl're Scicncc N,luscunr, London; cf. Sarnra, "Yantrar-rja: the Aslrolabe in Sanskrit."
p. 154. Fig. 3.

ae Catalogue ot'Arubic and Persian l{anuscr4rts in the Oricntal Pultlic Library at Bankipore.
Vol. 7: Indian IJistorv, Patna 192 l. pp 2B-33.
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statement is further embellished: "He got constructed a special type of astrolabe

and fixed it on the highest minaret of Frr[z-ab-ad, where it, along with some other

instruments, served as an astronomical observation post."so

9.2 But from what has been said about the construction of the astrolabe, it
must be obvious that it is not an automatic recording device, much less an

"astronomical observation post," whatever this latter expression might mean. The

astrolabe has to be held and manipulated by the astronomer. He holds it in his
right hand and adjusts the alidade with the left hand in order to take the altitude
of the sun in the daytime or that of a prominent star at night. Then he "feeds" the

altitude so obtained into the astrolabe by rotating the star map to the appropriate
position. Then the star map together with the latitude plate on which it rests

simulates the heavens at the place of observation at that moment. Now the

astronomer can take various kinds of readings from the front of the astrolabe. All
of this, it must be reiterated, has to be done manually by the astronomer. Then
again, as the Slraf itself reports, this special astrolabe contains three latitude plates

with projections for seven different torvns (see 4.6 above). That is say, this
astrolabe was fabricated for use in different localities and not just in Delhi alone.

9.3 In these circumstances, setting the astrolabe upon, or suspending it from,
a lofty minaret would by itself serve no purpose unless the astronomer also stands

there at least to read it. Thus for a fourteenth century Sulpn to fix a rare astrolabe
on the top of the highest minaret of Firlz-abEd and subject it to the vagaries of the
north Indian weather would be as pointless as for a twentieth century prime
minister to install a personal computer atop the Qutb Minar. For both these

instruments have to be read by the user and manipulated by hand. Moreover, like
the personal computer today, the astrolabe was an expensive and precious
instrument of the Middle Ages, and it rvas handled with care.sl

50 O.P. Jaggi, History of'science and Technology in India. Vol. Vll: Science and Technology
in Medieval India, Delhi 1977, p.,14. The same sentence is reproduced, r.vithout any attribution, by'

Pervin T. Nasir, "Muslim Contributions in Astronomy: Astrolabe lvlaking during the Mughal Period,"
Paryrs prcsented at the lntemational Conf'erence on Science in lslamic Polity: lslamic Scientitic Thought
and Mtrslim Achievements in Sciencc, Islar.nabad 1983, vol.2, pp.55-61, esp. p.58.

5r While describing thc astrolabe manulacture at Islahan. Sir John Chardin narrates horv carefulll,
the Persians treat the astrolabe: "... the Persians alrval,s keep astrolabes in cases or bags so that the
air of Persia does not rust. dirt1,. or eat awa), thc body, as it docs in our Western countriesl cven
among the common people each keeps his astrolabc like a.ier.vel." Cited in: A. J. Turner. TheTime
Museum, Catalogue ot'Collcction, Vol. I, [)art l: Astrolabe-relatcd Instruments, Rockford 1985,
p. 25, n.73.
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9.4 Therefore, we must seek a rational explanatiott for this dubious sentence

and not take it literally and then, in order to substantiate it, hypotlresize that the

astrolabe inr,'euted by Firuz is of special kind that took autonratic recordings.

There lras uever beeu such a variant in the lristory of the astrolabe nor does the

Slraf confirm such au interpretation. This chronicle merely states that it rvas just

a plane astrolabe on rvhich projections fbr the trorlheru and southern celestial

henrisphere u,ere drarvn. SLrch rnodels rvere kttorvn to Al-Birlttt attd otlters.

10.1 A likely solution to this problen-r is to be found in another contemporary

chronicle of Firuz's reign. namely, the Tirlkh-i Flrnz Shihl by Shams Sirai Afif.
This chronicle rvas lvritten some eighteen years after the cornpletion of the Slmt. '
A contparison of the trvo chronicles suggests a possible rational answer to the

couundrurn. ln Book lV. chapter l8 of the Tirlkh, Afif speaks r'rf tlre technical

inventions and innoratious iutroduced bY Frruz.5r In this cotrnectiou, he rnentious

various types of standards or banners (ni.sh;rrrah). Firstthere is the rnention of a pair

of very large standards. Eaclr of these u'ere rnade ol one nrauncl of iron and rvere

tied to the elephants u,ith tlrick ropes. T'hese elephants rnarched on either side of
Firlz rvhen he rverrt out for hunting and tlre stanclards *'ere visible up to a distancc

of three kos. The T-arTklt then goes ou to state that Firuz also caused a nishannh

called asturlab to be suspeuded near/from the golden rninaret (minintlt-i zarrin).

Thus rvhat the Sultiur caused to be suspended from a I'ninaret cannot be the real

irll,:l astrolabe, the best arrcl the;laborate one he got rnade, bLit a nisltiniilt, a banner orr

w'hich the astlolabe \\,as painted or depicted. Why did he do it? Obviousll' to
proclainr lris gleat love lor the instrurnent. Where rvas the banner hung fi'orl'/ Not

tionr any randour rlinaret but from the rninnr;rfi-i zirrin, the golden r.ninaret.

10.2 Before yet auother rnytli is built up around this gotrden nrinaret, tlre

T-atTkh foftLrnately explains *'hat it u,as: it rvas the A(okarr pillar. rvhiclr the SLrltan

got transporled Il'orn Topra in 1356 and sct Lrp rvitlrin his citadel at Firirzebld
(i.e. the present-dav Firoz Shah Kotla, not very far from the Indian National

Science Acaderrl,') on the top of a three-storeyed building erected specially for
this pLrrpose, next to lris Friday mosque. Afrf repeatedly mentions that Firlz called

this pillar his golden n-rinaret.

s1 Terikh-i FiLuz-Shahi. erl. N,laulvi Wila-vat Llusain. Calcutta 1890. pp. 269-270.

146



SULTAN, SURI AND THE ASTROLABE

10.3 This pillar may also have been the highest rninar in Flruzabhd then, but

there is not rluch space on its top to set up ar1 "observation post" nor for the

Sultan aud his astronorners to stand there and take readings rvith the astrolabe.

All that tlre SLrltan can do from the minaret is to hang a banrrer with an astrolabe

depicted on it in order to proclaim that the astrolabe was his favourite scientific
instruurent, tlrat he nrastered the principlcs of its construction and use, and that

he got several astrolabes manufactured in his kingdom. The Sultan was fascinated

enough by the rrassive polished stone pillar that he erected a special building for
settirrg up the pillar Lrpon it. Antiquarian thor-rgh he was, he had no way of knowing

that the pillar r.vas caused to be carved and inscribed by Rlrj:r Priyadar$i A(oka
more tharr sixteen hundred years earlier but lre could not have chosen a rltore

appropriate place for the syrnbolic act of displaying his astrolabe banner.

AcrNowt-gDCEMENTS

Th is is an expanded version of a paper originally r.r,rilte n in 1 995 for Professor

Mohanrnrad I'labib N{enrorial Volurne. But siuce this volume could not take off,
its editors kindly agreed to nr),publishing the paper here. Mr Isl'rrat Alam has

obtained for me a copy of the pages dealirrg rvith the astrolabe fronr the typescript

of Prolessor Askari's trnpublished English translatiorr ol tlre Silrrr-i F'lrnz Shthi.
for which I arl thankful. I arn highly obliged to .lanab S. A. K. Ghori Saheb rvho

very patierrtll'helped rne compare the oliginal Persian of the Srar-i FIruz Sh;lhl

rvith the English trarrslation. While revising tlre paper, I had the benefit of
discussing some Arabic and Persian technical tenns rvith Dr S. Jabir Raza.

t41


