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PREFACE

This comprehensive secount on "THE ASTRONOMI-
CAL INSTRUMENTS IN THE SALAR JUNG MUSEUM®
wiis the result of w detai
Sreeramuls Rajeswars Sarma during the years 1991 {hm
Diecember) | and 1995 (March). Dr. Sarman readily accepted our
invitation to deliver the Salar Jung Memorial Lecture on this
very topic during the 109th Rirthday Celebrations of
Nawab Salar Jung 11T (18th March, 1993), e gave the manuscript
with select illustrations for publication. This peper was originaily
published fn the SIM BI-ANNUAL RESEARCH JOURNAL,
NXKI-XX KT (1994-1995) ot pages 153-1 89, Inview of the topical
interest and reference value of this impertant contribution, it is felt

appropriate, o bring it ot as & separate monagraph for the benefit
of the scholarly world,

D, Sarma haited from Ulicht Village, Prakasam d. (AP

and hodds wn MLA. (Sanskit) from Visvahharti, Santiniketan snd
T3P from Marbirg. He is presently Chaimman, Dept, of Sanskrt,
Aligurh Muslim University, Aligarh, He also served as Visiting
Associate Professor of History of Mathematics, Brown Uinivertity,
Providince, USA (1992-93) and Visiting Professor at Universite de
Puris 11T (1994-Seplember-October). 3

The present monograph is am impertant one, imd for the first
timie, brings 1o lighs the mare Astrolabes of the Salar Jung Musenm.
We learn that Dy, Sarma is also preparing o Catalogue on the
Asarolabes of the Brinsh Museum. We are deeply beholden ta
Bir, SR, Sarma for this valisable contribution,

D LK, SARMA
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THE ASTRONOMICAL INSTRUMENTS TN THE
SALAR JUNG MUSEUM

By D 8. Rajewara Sarma

In connection with a pw,:cr af pmpnrlng A D:vcrrpr'
lagne of Indian' A :
the author had occasion 1o atudy the aaumunﬂcar mtmmm
pn:eervc:l in the Sulur Jung Muscum of Hydcrﬁ.had Before my

of the imy af fhis, collects ing of six
astrolabics and four celestinl lobes, it is necessary. to give  brief
introduction (o these fwo types of instruments, Both these msiru-
mens were invented originally i Helleniitic antiquity, but they
reached their perfection in the Islamis world, From there they were
transmitted wesiwiards 1o Europe and easowands o Indi. In the
Islarmic world, they were the two most popular astronomical matr-
ments, nnd the usial mede of describing i good astrenomer was fo
sy 1l e was anexpert in the useof the astrelsbe and the-cebestinl
Elobe.
ASTROLABE

The miost L eomman type of the astrolabe® is the o known as the

or- Tl { Laatin:
;M’nwrmhﬂ(mm; Arabig: r.rmrn’l}l‘a Wi o msatioh nr dhal' d—
et 1 i u..en\l)
imall diniy it i o

Safiher, On the mater is usually engraved o Bst of owns with their
yeagraphical coordinaes. The mater is endowed with 3 crown-{ike
projection (Kursi), often highly emm 1o which are attached i
shackle, a ring and ' The Saifiiue
Plates contuin stereographic profections ofnlilmﬂc cireles, artmith
clrcles, horkzon, hour lines ete., pertining fo 4 ifbc terresirial
latitude. In order thar the astrolebes can be used st different localites.




“having different latitudes, are generally provided with mons
rﬁnw‘::pm.éjrh plate ﬂmgmved Foor  separate atitude, Ay
the centre of the plate i written {he latitde for which the plate is
calibrtedand alsothe duration ofthe longest day at this latitude The
Astr ks 1 hast of fcal il s surfice
i ahjid notation, "
icalated or open work plate, pivoted to the centre of the
m:h“::.mlzlies fm:ncuvrrﬂ:e latitude plates. It is called @\ka_hq‘_la
{i.e. spider} in Arabic and rete ie. net) in Latin, In English, it is
customary 1o tse the Latin wond rete. [t containg projections ﬂl’ the
ecliplic, 12 signs of the Zodiac, and olso of the positions
of about 30 principal Tixed stars. Leaving the minimum of space
needed for the ecliptic circle and the star pointens; he rest of the |:|ImeI
8 cutout insuchawey that, through perfi he.eng
lines of the Safiha can be read. These p)ertnlrctcsulkne:hilsl.i very
‘beautiful designs. By meating the rete upon the Safiha of 4 pm_‘ncular
latitade, the altitudes and azimuths of various stars ot that lsinde o
1 given (ime can be ascernined,

Attheback of the astrolabe, o narmow har called alidade is [Jl\'ulcd
1o the centre by meats of a pin (quib), sothat it rotates freely, inends
touching the graduated circumference. At hoth ends af the ulidie,
there are sighting vanes with minute holes through whur_h hc;wcn!y
baodies are sighted mnd their altitudes measured. '1I'|~: pin |5 held in:
pasition by a wedge called faras (horse) hecuuse it usunlly has the
shape of the horse's head.

With the astrolabe, one can measute time both in the day and in
the night. One canmeastres time in seasonul hours or in equal howes.

One cun alsa aseertain the Muglim prayer times, From s dial can S

e read directly the ascendinl (sansknt. f{lgr?a.], e the point on e
ecliplic or the sun's apparent path which is rising ahove the easem
harizan for dny given time, The sscendant is fiecesRary for casting
the homscope. The front side with the rere rotating upen the

steresgmphic projectiong of the Sifih plate can be
imalogue computer for salving problems inspherical i
“Thie asiroslabe can atsi be nsed in land survey, &g 41 meassring the
heights and distances of buildings and other objects. Ml

I short, in medieval times, the irolibe enjoyed o aeptation
compiirahke 1, or oven greater than, that of the modem computer
Whent one helid an astrolabe i one's hand, it vas thoght thit pre
beld all the mysteries of the universe, "

FEMEE

™ Lk

e heeni ed into Indin in the ¢

ut itk nanufctire appein 1 ove con-
menced only in fhe fortheesth century under the pasronage of
Sultlin Firitz Shih Toghlog®, The Sirt-i Firaz-Shihi Teporty ot
different types of astrolabes were munufagiure o fis Coon. Firte
ulsainduced Mahenidea Siiri. o Jitina ik, o compose the first ever
il in Sansknt on the construction and e of (s instrment in
1A70- Impavssed by its versutile Tuntions, the Siin calledit Yanirarafe,
f

century by Al-Birung, i

instrument i kown fn India’, Fallowing him, Hinds and A
astremomers bogan 1o use the the astnstabe andl compoked s shan
i dboeen manuuls in Sanskrit in the next five centues,

Bt o apeciimen manufactined in India in the foumeenthor inthe
fifteenth cenury is extant today. The earfies) SpeEImens we kool -
were made by Alihdid of Labore, (he roval astrotabis of emperme

o whivwasTimsel T great exper i theuse of U petrlibe
and the ce lestinl gloh . Under s patronagse, AR — and lier on
s descendants fin |\heé next three tenerations — mamnitacired o
lurge numbes ofustrolabes, This Eibore family of uatrolabe mikess
playedn very curctal mlnullu:xle\-rlnpmcmnd'n:icm:ifw.l«kmn_lpq-
tation in ndia during the s | I Tocliy
weknow of more than one hundred instriments signed by seven
members of this family. belonging 16 four siccessive gonermtions,
There are atso maty uisigned instriments which ean be nribusd




family on s listic grounds.  These  instruments ame now
b W i i E‘:‘w._'IMw Takistan; b, Kawalt,

vl Turkey, France, Germany, the Netherlimds, Britain, Canada
lnd fhe United States of America’, Astrolabes were made ontside
this family as well, 'hul ok ik sueh great quaniities. Thero is slso o
Jarge numiber of s 2 lbels i Sanskrit languag in
Devanigart scripl.

CELESTIAL GLOBE

While the astralabe fsan observatinnal amd edmpatational instru-
wient, the celestinl globe (Arahic ol kura) i punely mesnt for
tenching and demonstrition®, Cn the globe e marked the pos 1nu_|n
of i lnkpe number ol stars. opeher with the ectiptic, equator, arctie
cirelen ete. On [slamic globes, usoally the positiom. of some 10ER
stars are matked soeordding w the coordinates given i Uligh Begy
tables. Besides the stars, which are indicared by inlaid silver pongs
of varving staes according to the magninide of (he star coneeened,
e 48 constelistion figuses metuding the figuresof the 12 5
of the Zodise are engroved in outling

Thse glotie i st ripona sand, consisting of s graduated hartzantil
Fing. sappetied by thiee o four legs. Pempendicular o he phing ol
the herizontal ring rns anoder graduated rin
meridinn. Theaxis ol the globe is affixed 1o the i ring i sk
a wry that it s an ine Hriinn equal tothe ocal il tude By turning
thhe ghobe o the sppmipste degree of theecliprie, the position of thix
wtrarry hemvensat Lt loeality ata glven day can be replicated, asis
tlene oy in o plagetirinm.

Celeyiinl globe fs o pelutively lal-comer o India®. [t scoms 1o
v been introduced info Tnidia by Humiiyon, Celestial globes wers
alsn manifacied By varfous members of the & il Family the
eiriissn kngwn specimen being the one crafied by A lahadnel s gmnd-

representing the.

son Gt Muohammud in 1622, Globes wnmmﬁmm
athers, and there is o smll nuniber with labely i Sanske
andd Devinngar keript i

THE SALAR JUNG MUSEUM COLLECTION

The six astolibes and the foue celestial gmpmmﬁnu
Satar fung Museim have not been stidied before, 1n 1935,
Sulaiman Nadwi published an anticle entifizd "Same Indjan Astro-
e Miskers” e Isfamic Culture, 1 this srtike; | i
ated eight astrololbes and four celestial globes manyfactured
four different members of the Lahioes family of astrolsbisis
wente that an astrofabe manificrinsd by ANShdd s 975 AH was

then in the libmey of Sir Salor Jung Babadie of Hydenibad and
reprodueed the |n-.rrrpnun'

s ol the Tdemational Union nfﬂmury&?hlw.uphyursdr.nhp.
toured Tndin to see the scientific mstniment collections here. 10 &

priviely chrenbited report," he noted ting s the SalarlunaMH-eum
"There ore only a few selenific artelcts, te mosti Miﬂ'
g of six astrolahes and four celestial globes, all Tamic, The:
susewm attribuies o 1o the famby of Allydsd of Lihore, one
being dated AH, 975 (A DL 1567/8)°

Professor Tumer Kindly dreww my antantion to this eollection
during the Intemation it Congress on History of Seiopes al Hamburg
in 19RO, Twts years lter, when 1embarked onq survey of the extnt

1 and rime- nents of fndia, 1 narugally
e this callection the siariin polnt of my survey, | had stitied
thosee ten mstraments for the fist Hoe i Jone 1991 Agqin (o
Pxecimbuer 0 [he s yeur, | b m::mnmmltsmmlﬂ the
cormparsy of Professor D Duvid king, Dirsetor of the Tnstine of
History of Seience, Johan Waltgang Goethe University, Frankfur,




who i1 foremost authority on Islamic astronomical instruments, |
wm greatly henefited by his comments and also his notes which he
made avatlable fo me.

This on. ol fcal i in in
several respects, Troontaing AllThdad's exgquinitely Lrnn‘d.:ﬁltnl the
of A D 1567 (Camlogue No, 1), which is not only llar earlbest dited
astrolsbe manutactured i Tndia, 1885 in fact the earliest dated indian
seientific instrument known o us, Besides this astrolabe, the mu-
seqnm also holds arep collection of labes anil globes
made by four of the seven members of ANTLISD s Tunily. Tn facs, six
ef 1hie ren insrruments in this museum are made by varnows members
of this family, (Phs. 33-24), As will be shown below, the astrolihe
with o zeomarphic rete created by Allhdid s grandson Mubhammind
Mugim in AD. 163T(Caralogue Nu.2) is also a umrigue piece,

Unnl mow no astrolabe or celestinl globe mide i 12 19 WA
Enown. Therefore, it was assumed that thisart was confined only o
the Western and norther parts of India, In this respeet, the celestiol
globe (Catulogue No.7) manufsctincd by Mubammad Fadluflah,
s of Muhammud Murdid, son of Muhammnd Musa the astrolabist
of Aumngabad, dated A DL THOR, s highly fiteresting, I is the only
kmown piece made o Deccin, While the sty positions in other
Islnmic globes are usually marked secording (o the coordinaies
determined by Ulngh Bep in his tables, the star positions on this
plobe e marked scconding to the coordinates an the Zij Tndid-i
J\M]m compiled by Flusain Khan Rizwi in [yderabad, 10is worth

ing if any other or plobes manufactured by
Fadlullah, or by wny other member of his family, are still extant,

ANl e instruments in this collecton are in o ogood ste of
However, the appear o hive heen repaired

H[ o lite date by the same craftsman, whe replaced the missing
alidades, pins and serews with new bt crude ones. Thu, fnsead of
alidaden with sighting vanes, the astrnkahes sre niw equipped with
erude sighting tubes, which ane clearly later nddivions, |ikewise, in

same cases, the pins holding the sevenl pansof ﬂuuﬁumm
been replaced by screws and rivets,

OF the two Mughul celestial globies in this collection, he sloba
by Dy al-Tin { Catulngue No T does not hive the ot i meridian
ring. consequently it enn e modnied properly mmharm:,w
Himid (Catalogue No &), licks the emire stand. Tt is mlrl:lmﬁ
on & ni century stand. K , this s an i P
eollection with miny unique pieces o 15 credit I e entire
soathem Tndis, there is no other colleotion of historically valuable

scienilic instriments comparable 1o this one wt the Salir fung
Musieuim

THE CATALOGUE
L ASTROLABE, BY ALLAHDAD 975 A HJAD, 1567
A, o HATHXXRV (Ph, £ o 1)

This i the earliest extant astrofabe manufactured i fodia!!, Tn
Fact, it is the earticst dated selentific instroment of Tidia thot is extm
today, At the Museum of History of Schenge, Oxford, then is one
e istralabe produced h, el pestmdidsiag, bt b dows not bear o

fabes, he signs hi Ui Alihdad
Axturlabt Lahiird, tas proclaiming imself gs o l:'\htm\'vfl..lhm
His descendanis, in alltheir ive their

stitrting Fronm AJETHER), Hore they usually mention the pnmnn:;hns
Sharykln AN G A st b Homdyani Cihaes. Th ot osturiabi
humidyuni can anly mean that be wis fhe myal astrobisbe miker 1o
Humfyun. Though the only dited instriment by him, nomely the
nsirolabe here, v manufactred m 1567, Lo, eleven years after
Humliyln's death, fhis does not go agiinat the asswmprion it e
may hive made astrolabes (perimpy aven: cebestial globes) in
Mamiiiyiin's Fife-tinie

Tl sistrolabe mestsures F99 mim i dismetor ani has o thickiess
of 11 . This s o rither lurge ind heavy piece. Tt canld pot have



et mzant for the daily use of 1 comman utronomer, but only as
art oslentatious piece used by # high pobleoman.

The astrotabe i suspended by & eireular fng with o dizmond-
shisped cross-seetion, T this s aitached o shickle. [1s upper part hive
a trefoll shape with a triangulur cross-seetion. The lower part of thi
shackle i rivetted 10 the rop of the dusne or Kursi. “The Kursi is high
and satid, with seven labes on eliher side. The lower-most i langer
unl ricire promiment snd is pierced by o ole.a feature that recues n
sivverml astrolabes; Cin the frodl o geﬂmclncul pattem isengrived on
Ihe surfiaee of the Kursh With one or (wo éxceptions, all other
witrolubes produced in the family have piereed or fretwork Kuisis,
and none have sneh a surfice decortion with o geometrical patlem.
Thileed  AlhdGD second strolibe st Oxford has an equisitely
pierced Kursi,

The i of the muter measures |2 mm in width and carries lwo
seales, The outer one is gradyacd [n of 5° and labelled
clockwise from 5% to 3607 in abjnd notation, The mmer scale 15
graduated in single degrees of the circle, On (he jnner side uf the
thater, thereis g seoprhphicalgaeeiieer of Of cities. en
seis offiveconcentric circles. Forenchentry five cells are cavisiged
1o ety respectively the mimes of cities (al-bilid), their lonpitudes
=

i

ed intwa

and reaching up o Sumnrngimd it * M hat e Bt then
o fow Indinn cities. gl ik namber grows with cadh successive
espendamt, Surprinsingly enough, the lust twe cells mesn for te
inthirifamd the longest divy wre b1 blank., In the cage of ™
the nime ol ther oells o ermiply. n the wstrolabe at Qxfond. all these:
villues tire given Far some 157 wwms. Allibdid's succesyors ks
provide such gieetieers of nwrs, but they give anly e Intitudes pnd
longitudes.

“grnups of 6w i 2 but not (abelled. The names ol

 Onihe rete, there i 1 complete tquinl:li@

of e rele, Large ates of the circle. r:p:emlln the
shimwm both within ind below the exliptic; The Titer |

engraved. There are 2§ star pointers on the rele.
archaie puttem of tigees chiws, sometimies with twiy
This seyle is ot ermutnsed by any other member of the fami
in s second astralabe, now o Oxford, ANShdS adopss
tracery 1o connect the siar pairiers, ind this becomves W ilimark
of the retes manufietired not anly i this Smily but of Wl Mughal
astrolabes in pemar] =

There are 3 plutes or tympans aontiining sereopmphic projec-
tineis fornine different latitudes, The plites bear numbered il
Girgles forench 2 and therefore the astrmlibe belons to the nisfi or-
bipartite category, The wemuth circles are dewn onfy Bolow the,
horizon for each |0 und numibered. Biesides te curvds for seasanal
Tonits, The e are s wddiongl curves for the hours sivoe suget and
befare suntise, boh ap 1 e merdion. The prime vesical, the
hotizon eurve, and e additona) hoir cives aie nlidd wit sitver.
This b i wsasual featude, nottobe metwith umywhens infhe expnt

astrolibes, The plates teevee 1he following latitndes;

Plate no | Tutitude Tongest doy. | Iocation.
i | 20 1302 h {Mecen)
2 ) 134

Ja 28 440

i b ) {Bethy)

2h £

ik | 3325 ( Baghdad]
Sa ELE ]

il 399 (Sumarigand)
3 45

46 horlions




Although Altihdid calls himself o Linil, e is intriguing that

{here ix o phite for the fntitide of Labore efthe in his astolabe or

i the ene 5t Oxford, It is also strange thar the latitde of what is.
pmhab]y Dellyi s widely off the mark. Plate nosdu mentions it as
FR:20P, but in the geographical gazetteer 1L ik mentioned ax 28157,
But the more sceurate value 2839 way known as early™ as 1370,
Iiammlg is also the fact that the five plates exhibit slightly
different colouration, suggesting that they were cul Trom differesnt
sheets of brass with varying proportion of copper. The: rete also
APPERES 10 contin 1 more copper thim the e of the components,
(See the Appendix),

Oy the hack, the upper halfaf the rim i3 grduated, asin the front,
in groups of 5" and then in single degrees, The former are Lt lled
in abjad notation from 5% ta 007 and hen fram 90 0 5 [n the lower
Tilf, of the rim, thers i 0 circular seale of shivdows,

Thhe huck is devided firo fourgquaners, Inthe upper left quadrant,
theee s o trgonometric grid wilh horieonml pamtkels for each
degree. This 1% the so-called sine quadnint, where the anghes of
altituche can be converted automatically inta the gormesponding
sihes.

T the upperright. there 1s a solar quadrant mnn!nmpndmni with
quarter circles foreach 307 or single Zodineal sign, Fhese ares are
equi-distant, whereas inthe persis Iu_) are stercogruplis
cally projecied. Morenyer, in Persian astrolabes, graphs Torequal

. hours at various locolities are ploged wpon these wes. Allihiad
oty such equal hour graphs-oo both bs astrolihes and engrives
Just the sres. Later an, his decendanss begar 1o plot sigmoid grphs
o the meridian solar altitude st Latoee and Agra. the tvo imperial
capimls, Such graphs appear o been fnierduced Tor the first
time by ANEhES «on T50,

T ehe e loweer quitdrants are engraved the shidow sguares for
12 digits and 7 feet respectively. An logical table is

(3

uares, fi
e anocndum an varlous human cnndhim!md
Inseription: is engraved Selow the shadow umm and

Torllows:
San'at Ustdd Allahdad Aselabi Lobiied (3 sanah 975, "made b

Paster ATIShUR, the astrolabist of Lahare, fi the year 975
15678 A",

The ariginal alidade, pin and horse e missing. Thess ahe
replaced by crnde substitutis. Now there {s 3 straight alidute with
turtle: head-shaped ends and & five-lobed contral part, .hqr”lﬂd:li
wighting tube is attached to the sights, The pin and the horse wne
replaced by a modam screw and o rhvet

2. ASTROLARE BY MUHAMMAD MUGTM 1047/1637
Aves, N IUIEXEY (Phsd and 5)

M mited Muiien s the second som of Mulli or Hafiz land
i prandson of the patriarch. Aftahddd, He |s the mest prolific
ustrolabe midker of this family, | hive counted some 37 astrlibes
tnelane celestinl globe mide during the coueseof fifty yeirs between
A, 1608wl 1659, There sre also obout eight ansigned wsinlbes
whichmuy be dtteibuted to him, Hewever, i nise nnhr.n:_m:gﬁm
does e ever repest hirmself, Mugim produced o tmber of lirme
shezd stolihes, and also the world's smullest astrolabe, This
miiiture aserokibe s o diameter of just 43 mm, with five linely
enprived plates: The kursi was eut i our incorporting the phrase
Allab-u Akbar, This deficate piece fits nicely bt the polm and s,
illustrates the saying tut the astrofabe epresents the nivese i
ane's o palm. Neither the bues anes nor (s very small plece are
reilly convenient for newal use bul must have hee highiy prised
cullector's iterms ot the Mugha! Court,

The present astrelabe in a firge pisce mensuritg 256 mm io



digmeter 13 mm in thickness. Tt is suspended by o birge nng withy
dinmond-shaped cross section. To this is stached » small shack e,
its upper part is circular, and the Jower part is rivented o the top of
the kursi,

‘The kurstis highand VT it linterlinking
triangles and vines, The topof the kurst terminiles in atefoll design,
Toak sides of the surfice of the fretwork of the kursi displuy leaves
und tendrily in shallow engraving with p slighily Jdifferem
colouration'*.

The rimy of the mater measures 12 mm in width. The cuter circle
s graduated in roups of 5 and labelled clockwise from 57 1o 360
in abjud notution, The inner part of the nm s graduated i singls
degrees of the circle. On the inner side of the mater is an elaborage

nstrodabe, (1) b Fireral teanstition, (i) the scientifie nme uod (fv)
modern EngllshEuropean mame, which in most cases wiss o
from the Arabic nime and then deseribe the zoamorphic

which the star i represented, '

The first major constellution south of the ecliptic i the sea-
monster Cetus, (mnstitersted as ol-gavees in Arabic, “‘ﬂlm
iheough of it i whale, bt in the Tslamic warld, it assamed 8 mose.
furastic shape with "a snarling dog’s head, bird's feet, and a
featbered fish il Such o shape i deawn fully oo Mughal
elobes™ But the full form cannot be shawn on the sete of the
isirolabe, Therefore Mugim just depicts the fsh 181l with the bwe
Fins (northern ind southern) und the dop’s head, plicing the nppro-
pria % in these parts. The pointed edges of the il fing bocome
the pointess o the stars called respectively fter these, A the.

gizeresrof 160 own: fes and Latinudes, engrived
Ins five concentric circles (48 + 40+ 324 24 4 16

On the tete, there is 1 complete cquinectial bar which s counter-
changed an the points where it intersects the ecliptic. The ecliptic
circle 1s divided into signs md fabelled. It by funher divided o
groups of 5: and in single degrees. Like the other productions of
Mugim, this rete too exhibits an intricate flova| parem, with circuliir
loops of vines, tendrils, leaves, buds and Mlowers. Moro imparsant
still is the fuct that of the 45 star poiniers os muny as 28 ae
zoomorphiz. That is 10 say, they display the animal stapes of the
respeetive canstellations, as coneeived in the Hellenistic or Beduin
tenditions, Forexample, Sirius, the dag star (alpha Canis Majoris)
s shown with o dog’s head, or Pegasus by i horse. Here Mugim cuts
the outfing of the desired shape upon which he engrives the
appropriate lines for the eyes ele.

W shall describe below the zoomorphic shapes and e xplain their
significance, in a regular sequence staring fromi the east and
P ding in the anti-clnckwise direction. For eich star, we shall
provide fiest (i) the Arabic name of the star a5 engraved an e

e

these twa il fins, there ks alvo ahundfe (mudic) witly
wihich the refe can be rotired.
1. dhanal al-gaytig- sh fumall], (norhern tail of Cetus, lotm
Ceti). shown is the tp of the nomher fin of he fish Gl
o ahinaet al-gaysen-{ fanihE] (Southem tai] of Cetus, et Cetl,.

Deeneh Kanitos 1, shown as the tip of the southern fin of the fish
tail.

- o af-gaivng (mouth of Cets, Gamma Cetd), snarfing dog’s:
muth
ot (actually s ai-ghil, head of i ghool, Bets Persl,
Algol), o demon's hiead with fwo homs.

5. Taii yi masaf far] of-Nedr {valley ar expanse of the niver
[Eridnnus|, garima Eridani), the river is shownas an are, fom
which prajects the thin star poineer;

G, ey al-thawe (eye oF the ball, alphi T, Aldebaran), o well

exeented bull with slender hoemg and an engrved eye.

e




T neat four stars depiet the two hands and the two feet of
Orian. The hands are skilfully represented, the three last fingers
folded, and the index finger outstreched 1o form the star poinier. The
feet ane depicted through tapering shoes.

_ Rijl-i wisra (left foot [of Orian], Beta Orionis, Rigel), shoe.

8. ¥aud-f yusre (eft hand, gamma Orionts, Belletrix), hand.

., Riji-f yumna (right foot, kappa Orionis, Saiph), shoe,

10, ad-i yumna (right hand, alpha Orinais, Betelguese), hand.

11, S ‘g yamand (the shouthern Shi m, alphi Canis Majoris,
Sirius), dog's head,

12. 5hi ‘ra=yi sha" amf (the northern Shi'ra, alphic Canis Minores,
Procyon), dog's head.

13, Minkhar al-shifo’ ithe nose of the sement, siprma Hiydrae),
snitke's heud.

14, Ra'sal-asad-i shamalf {the nothern head of the fion. me Lionis),
Lion's head.

- Faharst dubb-i akbar fack of the Greal Bear alpha Ursac
Magoris, Dubhe), outline of the grizly or serrated bock.

-~

-

h

=

. ga'idar-al-basiya (bottom of the cop, alphy Carter), 3 bucket
with wertical sermations,

=

_Jeangh al-ghurriah (For jana o -ghirmsbal -ysar, lefwing of the
mven, gamma Corvi, Algorub), pointed seylized wing.

18, Simak- a'zal (2lphn Virgins, spiea) hand,

19, Al-fiakka (alpha Coronae Borealis, Alphecca), crown. mone like

1 hucket.

20, ‘unsiy al-hayya {neck of the serpent, alphs Serpentis), open

mouthed saake’s head.

Aljathi {knesling man, Le. Herculus, alpha Herculis), hurman

face,

z

14

22 Al hawa (pctyally a5 azl - hawwa', the headof the se
charmer, afphi Ophiuchi, Ras Afhaque 1, human face

24, Al-wagi [actuslly ol - Mageal - wagh', the falling esgle, siphs
Lymue, Viega) hird's beak -

24, Mingar al - dejj ( the bird's beak, beta Cygni), chicken. .

{short for al - Nasr al - 12 ir, the flying eagle, alpha
Altalr 1. eaghe’s head with a curved beok nd an
engraved gy

5
.
g
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%
i
5
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bl ind shoubder, excellently executed and engravd.
Surrat al - faras (the mavel of the horse, delia Pagasi | wipha
Andromedae, Sirmh) . This star 15 commen 1o the o

1l Pregasus and Fhere it i e after
Pegusus but represented with Andromeds’ s face with demurne
ayos

3

o

2 Janah ol - favar ( wingof this Borse, mmepegast, Algenib),
sliphtly projecting wimngle. spparently the:tip of the wing.
Emulgting his father, Mugim’ ¢son Jaival sl - Dinalso produced
n 1079 1666 a i rese iR hadk
af 250 mim, but it lecks the clegance of  his fuher's

workiminshipt,

A still lurger getrolube with o dinmetse of 352 mm ind &
soomorphiic rete s preserved in dai Sinet s Cbservitory at Jaipurt’,
it pstrolabe witha gilded surfiee, BT Gunther,
st oF the Astrolabey of the Workd™, v ko fascimived by i
rete that he decnrated the cov ers of his work with o siliutte of the
= i pold, This astrolbe 1= neither dated nor sizned, However,
e § s clase similary with the astrolibe it Hydershud, it
iy be prribated o Muogim,




Welknow ol'nn ather istrolabes which can he comy |
thiee inthe wealth of phic e jom, The design of the
rete, consiting of intprconnecting  vines with careitlir Inn|lu_
stpparting fowees, buds, leaves-and nodes, und ierspersed with
anirsi] and bird figures, belongs, (o the sate artisic Fraddigiol s can

i aljad netatian from 57 90" ind then rom 90° 10 3%, The upper.
tafi T i ) 1 L T T

3 graph cach
degree of argument. In |Iu::|pperrlghl. there is a solar quadrant
quartee-circles for each six degrees of solur longitude. Upan these

b found i the border designs of © T ¥ Mughal
pantings™.  Again, of these three astrolobes. the  anonymous
ustrobibe nt Juipur is undkanbtedly marele ganily erafred than e one
in Hyderthnd. However, this latter bearing the signature of Mogim
and date is historicily more valuble

“This wsieotube by Mugim contains fonr plates, One of these is
cimpletely hlunk on borh sides and s ahviously o replacement for o
lost original. Theother plates contuin egqual pltitude circles for cach
desree, and therefore this astolabe & called a fanwn or complele
||.‘IT1\|-ab:. “The primuth curves ire drmwitbelow the: herizon foreach
S T addition 1o the anequal hour lings, some plates have curves
for the hours kince stnset, athers also (or the hours before sunrise,
The thiee inscribed plates sorve the following latiudes:

plate mi lititicle | Tomgest day
1a 1RO 39 h
] 2l ‘ 1322
da 1321
B L4;54
3h L) | 14:14

Phite 2h is for conndinate eonversion (safihi-yi mizan-y '
ahut)y with altitude circles foreach 2° and azimuth cirches Toreach 5
Probalily the missing phate bore projections for the Tatitudes of 21"
und 32°

G e back, thie uppesall ol the rim i graduated, as in the front,
the growps of 5 and then n stngle degrees. The lormer ars Tabelled

"

ki inudesof 77| Agm]
and 32 [Lihore]. I the twa lower quadrants, there are shidow
saqures, the scales of which are extended on the rim a5 well, Within

s seale for funor

inside the half-circle chose o th L

thae rim and reads as follows:

San ‘ar Mihammad Mugin e et Allahetid Aserislabi
Humayeni Lot ana fi saneh 1047 fijri,

‘i by Muthammud Migine son of “lsason of Allghddd, the
aftrolibe maker o Hultmmad Migim, of Lubere, in the Hijn year
HMT | = 1637 - 38 AD.L

The erginal alidade, pin, and horse are missing. 'T'n:_ne itre
replaced respectively by o crude sighting tibe attielied to's straight
alitde with o three-lobed central part, i screw and o balt,

3. Astrolabe by Diya’ Al-Din Muhammad of 1651-52
Ace:. No, 112020 xees (P 6.8 7)

Digar’, 4l-Din Muhammasd i the son of Qa'im Mubammad who
weas Magim s ediler brothier. Diyn’ al-Din inberited his father's skifl
in ing celestinl globes and his anele Mughn®s vifuosin in
crafting dsteolabes. He is the most peolific ind vesatile menber of
the family. He produced some 32 asiratabes and 16 celestial glibes
between the years 1645 and 1680, He also attempled s pumber of
unsuil vireries of astrolubes and globes, which were discussed by
theoreticians but mrely executed in practice. ™ His asrolabe ot the
Sular Fung Museum is i neatly exafied piece and exhibits yome
il weehnical featunes.




The #stlibe meastres 262 mm i dinmeler and s o thic
of 13mim. 10 is suspended by wring and a shackle. A semi cireulir

loop isattached tothe ring, which appears to be o bieraddition., The
Eeursd {5 worked o famr but it s somewhat solid and lacks the filigree-

Tike delicacy of his ather creations.

The rimm of the mater has a width of 11 mm and bears three seales,
The inmermest ote §s genduated in 173 degrees, the middle one in
singhe degrees and the nutermaost seale in groups of 3 and labelled
dlockwise from 310 360° . On the imner wide of the mater, a
_gcngnlhptllc.ll pareiteer of 160 localities b5 engrved with their

and latitudes in four concentric ings {64 + 48+ 32+ 161,

T tiisfbar on the efe i complete
al the centre and at the two pobts of intemsection with
The ecliptic is divided into signs, each sign i futher divided in
gronps of 6 amd then in singl The reie displays o hinge
russiher af star painters, re witioms af i many as 52
st These pointers arg jomed by
floral pusem, which is almos oy
outer periphery. of the rere .t a
nprh and west points

There pree sl plites, servingeleven differ
nlfitude cirgles are drawn for each deg
astrolube. Azimuth circles ure drown helow fhe
Mare Imperant, by wdedithm to the usnnl heur cerves for measuring
time in-terms of hours (= mriiles), there are ulso curves to
measaneime i ghativ pnee smset, Cnsame of those
plites, the duration of the bong e hath i hoges and ghst
i, Thas

smter-changed

rl\ midway hetween the

thtudes, The el
miaking i s rom
o0 To {8

plalens | Tatitude
]
1]

2 21
1) o 1343
b e 1588, 56
u 3000 148
b 3 144 1530
s k3 14.22 35.55
i 4 1452
4u 40 1518
5h [P0
4h Coordinate
COMYETSHIN
&h horieons

Al the Mughal court, the rraditions! Indian ghati o' 24 minutes os
well ns the middie eastem hour of 60 minmites were employed, the-
former In cotnman measurement of time and the Itier in s¢ientific
work. In this astrelabe, Diya al-Din ghves expression i his dual
system of time-measurement.™

Diyn’ al-Din hus a predifection for multiple projections, Le.,
engraving the projections for twio or thres lntitodes n the same sids
of nplute. This in this plate 4a
sprve two Tntitodes; viz, MPand 4% Likewis, msanmm
for the hnm.dcs of ll‘ and ﬂl" Pme Bh L'cm hm-mofhﬁ{-

Iorizom ahi I d for

O the back, the uppes half of the rim bs calibred i in the font

in groups of 3%, but nbelied from 3" t0 90° and then from 90710 3%

in single degrees mmid then i 1/3% 1n the upger H\qﬂﬂl‘lﬂlﬂm
s o sexagessimal grid with mdinl lines ot eoch 8% and alsb st 45°

 thet upper right quadrant, Diys® thnﬂ!yllﬂmuw

"




for interfeate constructions. The selar quadnint conting quarter
cireles foreach 37 of solar longitede and midday curves for latitudes
157, 194, 219, 29°, 322, 35°, und 40"

T the: lower half, there s an astrological tahle just below the
‘Genitre, ‘This i summounded by a semi-circular scale for e Junag
miasions.: These two-are enclosed within o double shadow square.

The misker signature is engraved in the space between (he astro.
Iogical tuble and the seafe for the lunir mansions and reads 43
folows!

‘amiial Diva” al-L3in Mich it Mkl €t o M 1w

Hafiz 'Toa il Shaykh Atiahd@d Asturidhi Hiimayind,

“the work of Diyi® al-Din Muhammad son of Malld OF° im
Muhammadsonaf Hafiz ' 1sa son of Shaykh AliThdad, the astrolbabe
maker to Humilyin,”

“The year of manufaciane is given in thres cras at three dilferent
pluces; below shadow squares samah 1063 Hijed; to the eist of the
shndow scuire senah 021 Balinl and to the west samah 1063 Rbmi
{all corresponding to AL 1651~

The alidade is replaced by
o ulso the pinand the horse

4. ASTROLABE BY HAMID OF 106%/1658,
Ace. mo {2 ey (Phy,

sighting tobe of crude workmomship,

8 amd D)

Mut{in’s son Hismid represents the Tast phise und the decline of
1the instrument making n this family, Compared 1o his immediate
predecessory, Himid s surviving oeuver is mther meagre: eleven
astrobibes and two globes
Histinction of possessing theee dtems by Hiimid: anpstrolbe of | 958,
a celestinl globa of 1683 and o manuseript copied by him on- 17
September 1678, This manuscript contairs the fext of the Bist Bab,
the most popularwork on the sstrolabe in twenty chapters by Nasirs

N

The Solar Jung Musewm hns e

i

nl—Dm al-Tiish ™ The diamesers of Himid's eleyen Mw
i 14, These ar b

for daily use by commune.s and not pvwemminn pleses for il high

m\h\!ily.

the Satur Jung of 112mm
und athickness T mm, Then!\gmddud(hhuudl.lmm“qﬁﬁ
crows section. The kersi is @ slightly tpering reetangle with thres
lobes on either side wt the upper comers, The tog culminates no s
trefoil to which the shackle b aunched. The krsi is solid bnd
unadormed. &)

The rim of the mater i gradunted into single degrees and into
groups of 67 and labeled from 67 (o 90° in each
in a clockwise directon.  On the inner side of the: n_mq- i
gengraphical gazctieer wifl sinry locnlities, engraved in two coi:

centric annuli (26 + 243,
T pete is every unisual o s composition, The sguinoctinl amd
il bars are c(lmplel.c. Thc former is coumerchunged at the

Ther re five pla |lcuul1h|1m3=ct|m| for eigit different lonindes.

On the sltitde circles ane drawn rmmavmam
cireles for each 1{F below the horzor. 'ﬁmmn A
for the hours since sunser, The ing served by llu
five: pliles,
_jJ||lIU Mo | Htitudde longess day

L 18" 13436 h

2 o 13:42:56

2h 23 1325, 4

£



3a a5 133336
b 21 | 342,40
1b 2% 13:51,36
45 0 14:8, 0
b % 1427,10
Sik coerdinate Conversion

5h horkzons

Onthe back, the rim is graduased in groups of 6° and then in_nngk

degrees, The deprees an: lnhelled inthe usual fashion from 6710 900
ancl then from 90° 10 6", Tithe upperleft quadrant is asine graph with
hoetzontal paraliels, The solar quodrant on the right, strungely
enough, hos o meridian alttude curve far 200 latinde. There s a
double shadow square in the lower ball and also a scale for lunar
manstons, the maker's insription s engraved partly ahove the seini-
circular scale for the lunar mansions and partly below the shaclow
squares und reads thus:

it deguall ail-" b Miiad o Mudnms
Alhelda Agtueriahi Latirs Humdaviin
wanah 1069,

Muginibn “Lxaibn
' pikh 20 pab fil" lawwal

“mmde by the least of the servants [of God] Himid son of
Mishamrnd Mugim son of “lsa son of Allihdad Aswurlabi Eabur
Humayumi an the dute 21 of the month Rab [ 171 -awwal of the year
169 [Hijri = 17 December 1658

The slidade is stradght and appears ta be original, byt a eviindrical
nighting tube was atached 1o if luter on. The pin and the wedge also
appear 10 be originel. the wedge combines the fomis of 1 serpent
and & horse, wih @ slit for e mehand a hele for the eye at the back
af the head.

1t measures 133 mim iy diameter h-u thickness of 6 mim.
widih of the sim of the: tatee i & i, On the innier side of the miter,
there I & gazetioes of fowns including Goleonda, ﬁf_ﬂm' W

st be of Indian manifiiine

“There are 30 star pointers on the rete. The sstmls W
plates containing projectinng for S diffenen laindes and tablel
of horlzons.

On the buck, there 15 a sine consine graph on the left, u solar
wuadrant on the right, with curves of midday selar mmﬂu ’DIM
unspecified fiudes. There is & shodow square in the | mru!
Here also the original alidade seems 1o hive WEMWQW
sighting Lube,

6. ASTROLABE BY SARRAJ DAMASHQI OF w

Ace. No, T1312leoe (PR 12)

Theother labes by this ket from ¢
extunt, The first s o1 the Ruza Libeiry of Rampor uod i doted
626 AHMAD. 1 The otter was manufachired in

AT 1231 and i preserved o the Natlonal Maritime Musenr,
Gireenwich® These astrolabes by Sarmj DMWMWWW
thar amy of the extam Ik
have heen bronght 1o India by ssavelling. ndmlm

Thin kufic astralabe his ndiamel!r ilimmwdlw afh
i, Ttis suspended by large g shackie. The kursi
15 Tow andl plain with fhree Jbes on either side, lhl'l!ﬁlnkﬂﬂﬁi
with o large perforation,

"The eim of (e mater (3 divided |nwwaﬂmﬁ%hw

n




=
117 further subdivided fntn sngle degrees. O the rete, there is
complete equinoctial bar which 15 niot, howeser, counter-changed,
The ecliptic & divided into signs wnd labelied. the signs are Turther
divided into groups of 67bul are not mumbered, There are Rineer
dagpet-shaped s pointers. Two huatidles are located on either shde
4t nbout 307 below the eastwest line,

There ere twe pliles with projections fof Four different lntinades, S
A fifth projection b engraved an the merside of the muer sl of |

e gapeticer, While i ull Indian astrolibes, thens i i projecting it 3
i the rim of the mater cilled munsika which s into & correspands
g indent in the plaes, here the sitiation is the reverse. The plies
have projecting meral siups thist g indn @ hele under the rin. The
following bntitudes are served by the projections
Plate o lutituce

Ih 0

Ja 74|

ln 24

o 38

b 17

O the hack there is sine- et left quadrimt, 4
sine graph in the spper right o mit, el @ horary quadeant in the
fower left. The rim of these three o
Jahelled from 5°10 9 1o messure the altitudes. The lower right right
quadrint is necupied by o shadaty square The maker'§ signature i
engrved ot the battom of the lower left qundeant,

“The originul atidade was repli

el hy i copper sight
7, CELESTIAL CLOBE BY DIYA AL-DIN OF 10741663

Ace, Now, IS Cocew (Phe T30
8" o Muhanmied perfected the ae of casting the celestial globes

in ane poece thraugh the cire perdueor lost wis method, Diva' il

Dinexcelled in this art and produced many cel

-tinl giobes, perhaps:

-

{hes Targest tumber mamiEcired by a singl individusl™, v

The diameter of fhe preséat ylobe measutes 160mm. The height:
ot the stand 55 120 mm. The horizontal fing. 14 m thicknnd 12
wide. 1% supported by three stout S-shaped Iegs: The fing
supprried by a halFemele shat ruas below the globe. In the .
ring i in the lower half eirele, there wre indents throagh wh 3
eridinrritig must biave passed byt it isnow fking. Therafore, the
plobe cannot be set upon properly, T i reds now on the
horaionial frame,

The globe 15 cas s nsingh hoflow spliere without amy senms, but
\here are 1w oveid plugs measuring 207K 25 4ind 50 X 5§ mm.
respectively, of o diffornt colourtion with F'“mem—
I the globe there are holesat the s potes of the ecuatar snd at the
Jwo poles of the eeliptic, 4o hal il-can be mude tn mvolve ther
aroiinl the pales of the equator of around fhe pues of the

The horizontal ring, the equator and the ectptic e marked with
dible banis of fines o6 which each degree is marked and grovpsnd
Shure numbered, Single lines mark the tropics and the arctiveirehes.
Six grewt ircles run perpendiculiir o the eckipric, dividing it e
signs, Some 48 constellation figures are finety engraved. Notewor-
iy b the spectaculr Argo Mavis Ligfih) which baoks moee like &
Wiyl prlince than a ship. About 1018 star positinny aremarked o
thie lobe by Tniuid silver point of three A

The miker’s inscription reads as follows:

o il aigall ol = il D" al - Die Mudhammed (b i’
T Ehan Moo IE e Ll A i &_‘W.
Leahuirt 1074 Hir, ol

e wark of the least of the setvants [of God] Diya® aldin
Muhumsd son of Ag'im Muhmmad moﬂrﬁm' lfn:l
Shaykh Allihdid, i yus, of |
year] 1074 Hijri [ = 1663 AP

:




In the Museum of History of Science at Oxford, there is s slobe
which Diya’ al-Din made-in the same year* The sizes are differene,
st thie stands are alike. Here also the meridian ring is missing. this
‘seetns 10 be weakest part of fhe Mughal globes

%, CELESTIAL GLOBE BY HAMID OF 1004/1683
Aee Na, Flafoe (Ph 14)

Only two globes by Himid are known. The other one, o small
plece of 99 mim diameter umd daved 1065 A H/AD. 1655, is in the
Whigple Museurn of History of Science ot Cambridge. ™ There isna
stand. nor are any constelation figures engraved on the globe, In
wonfrist, the one at the Salar Jung Museum ix about twice as lirge.

This globe, with & diameter of 170:mm, is cast s a single hollow
aphere with o seams visible but with two cireular plugs of diameters
65 and 50 mm respectively, one near cach pole. The ecliptic and
edquitor are marked by double bands of lines on which each degree
ismarked arid groups of ' are numbered. Bath the ecliptic and the
eguitor are-divided by six great cireles each that ol scross them
perpendicularly snd converge at their respecive poles, Tropics ans
minrked by double lines and arctic circles by single lines, Some 36
consfellation figurey ire engraved in outline and labelled but no
Zoddiag Figures ure so represeried. About 101K stars positions are
marked by infuid silver points of three moginitudes
constellution figure, the serfal number of the star s given

T eich

The makir's inscription neids as follows:
“arnal agill al “thad Himid thn Mubamanad Mugin im” T it
Alihelda Asnerldbi Cahuri Humdyini,
“thee work of the leist of (he servanis |ef God} Himid son of

Mubammud Musgirmson of “Lsa son of Altihdsid, e oseralahe maker
10 Humaysm, of Lithore [1n the vear| 1094 i [=AD, 168317

Ar preseat the ginbe i s upon stand which
Tl bo it This stumsd seerms o be ety nin
of European inspintticn and elosely teseribles the
wmarmfactured by Fadiufla in A B, 1808 (which will be
nexth,

Inthe stand, e borizonatl Frme I.mnp'pmeﬂhym
wres which pass through o solid bit of myoveid sha
ring atso passes through it The sund is supponed by
legs. Between thess legs, o aieror inaffixed in which the
of the solid bit is reficcted, The leght ol the smnd up

worizontnl ring is 320 mm, The hory i

are sarealibrated. The litter cannot beadjusted Whﬂnﬁh‘
Therefore the axis of the globe i ml:h:ly resting on the hoeizontal
g

9, CELESTIAL GLOBE BY MUHAMMAD
FADLULLAH OF 1223/ 1808

Avie N T2 e (PR E53
|‘k"Icvb‘_||.l!.||\ll’|n||_luﬂf|-l'umm “leslﬂlmw

of hinlew splisre 5

indicited by single Im..n en which =ru:l1 denmin nmm )
wnd aretic cireles an: atso g J::‘m::;m,
v perpendiculirly actoss e oc

;: I\‘III-(IIJM:TDII‘UII I1R||N:I e fincly engraved, Star pnplnmm
indicated by engraved nsorisks.®

The hiesght of the sand js 270 mm. The stanil sHows :‘lml
Eumpocan infiuence, The parizontul frame I suppoied by m
semicineulat ares which pass theoiugh o slld sphetizal bit
meridian ring also psses (hrugh i prece mather tightly, bt tte?‘
b whified s (hit thio (eTimatiin of e wsis n-ri‘hlﬂﬂhtﬂ‘:uh
changed aocordiivg vo the neal liinide. The wkks of the gl .
screwed i both ends 1o (he moridian’fdng. The spherical bit b

I




supporied by three curved legs hetween which rests o magnetic
compags on o mriangular platform, The horteontal ring i cilibraed
in degrees and groups of 5° are numbered.
The inscription reads as follows:
.Jmn'm'u ﬁ.' Jadid-l asafio Bakddir Hidad Khdn fizwl
Fegellutialy (B Ml {nreriiel it
Muhgmmad Misd Asticlald sebarein. Awrangdabdd e B
Ramtan | 223 Hir seeording to-the Jodi- apafio by
Ralidier Husain Khin Rizwi compiled at Hyderabad...... the glabe
was marmfactured by Muhammad Fadullah son of Muhammad
Murad son of Mubammad Muzs, the astrelabe maker, resident of
Awarngabad on the ninth day of Ramdan in the year 1223 Hijri [=
20 Oerober 1808 A D]

Thig i clearly the anly extant Iskomic astronomical instrument
manufactured in southem Indie, This Fadlullah seems 1o be an
astrolabist af the Nizam's coart. Uinlike in other globes where the
star posithons are marked nceoridng to ihe coordinates given in the
JE: of Ulugh Beg, here they are marked according the Jiz jddid-i
AT, alslo k a5:fiz Nix
at Hyderabad. ™ Fadlullah comes Irnrrn leng tine of astrolabists, but
none of their creations huve survivied save thiy globe,

10, CELESTIAL GLOBE UNS
hee. N, ooy 11213

“The last instrumentin the colleerivn of this museam isan ungigned
undated celestinl globe with u diametor of 155 mm, There i no
stand, The globe is cast as a singhe hollow sphere withou visible
seams oe plugs, At the two poles of the eqpaitor and alsa at the twe
polesof theeslipric, there mre rher frroe holes: Both he equtorand
the ecliptic ure marked with double bands of lines on which etcl
dezree i ghown and the arctic cireled by single ings, Six great

circlen cut pel'pendiculllrlg' across e eclipiic
g, which are labelled, But there are o
o the: globe
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Ph.1 Astrolabe by Allahdad of 975/1567 front
IAee Mo 1130 /0KNV]




Ph.2 Astrolabe by Allahdad of 975/1567
Iback as abiove]

Ph.3 Astrolabe by Allahdad of 975/1567, Rete




Ph.4 Astrolabe by Mugim of 10471637,
frant [Aeei Mo XXXy /1 1471

3
Mugim of 1047/1637,
B st N e 11}




| : "
‘ Ph.7 Astrolabe by Diya'al - Din of 1062/ 1651 |Bacl
Ph.6 Astrolabe by Diya'al - Dm of '052.-'1651‘ [
frant [Ace. No XXXV/112/2




Ph.8 Astrolabe by Hamid of 1069/1658,

Ph.9 Astrolabe by Hamid of 1069/1658,
bach [Aec o XXV | 14,73} ;

Rete [Ace No XXXV/114/2]
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Ph.10 Astrolabe & flgned and und,
front [Ace Mo MO0 2 12/1)

Ph.11 Asteolabe unsigned and undated.
back JAce No XXXV/112/1]

| |




Ph. 13 Clestial Globe by Diya'al - Din of 1074/1663
[Ace No XXXV 113

i Dnrmnhql of 624/1226,

frant JAce. No KKK/

e L

‘ PhA2 Astrolabe by S




Ph.14 Celestial Globe by Hamid of

105471683 [Aee No XXXV /1 14]
e

Ph.15 Celestial Globe by Muhammed Fadlullah
of 1223 AH/1B08 A.D.
(Ace. Na XXXV 112]




Ph.16 Celestial Globe unsigned and undated
1Aee Mo XXX/ 12/3]
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