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The ma@xing of =n astrolabe

tntrolabes ars still being made 4in the Middls Fagt, but she
tomand is mostly by touriszts looking for a charming sonveniy
e 8 bargein for a possible resale. Ths marked, of course,

has adjusted itsel? accordingly. I estimate that tvhere ars
about ten metal engravers in Persia, mostly in Isfshan and

in Pehran, who s%ill make astrolabes. Howevser none of thesea
knows the proper constructlons for the instrument and how 44
should be used. They ave operators from whiclh tho feadback
loop of guidance by an asbronomer has been out away. Thoy have
degenerzted in copying from cne another and malke devices that
o thalr teste lovk like astrolsbes. The itema offeved for
sale ave of poor finish and ars complevely disfigured in theiy
funetional appesrance. They asell very well however, small onres
for about § 30.- larger ones for more. |

Some years ago an engraver in Isfahan by the name of Agha Komal
Ashyafzadeh made for me an aceurats copy of the besubtiful large
astrolabe of Shah Abbas IT, which is now in the nuseumr in Owford.
Thais copy, made after a set of photographs, %hok several monbhs
to complets. Ashrafzaedeh took pride in meking the astrolebe aa
accurate as possible and became interested in its history,
Together with & friend he studied the book opn olementary astropomy
by Al-Biruni, the only book of this astronomer which he wrote

in Persaian,

AfBer T had received the Abbas astrolabe I atarted sending them
information on the subject and early this year I visited Isfahan
to glve further instructicn on the theory. Following this Kamal
started %o make & new astrolabe for me. This was done because I
wanted an astrolabe for personal uzse and because I wanted to go
thra the experience %o have ome mado according to exsct
spegifications. The engraving on this astrolabe is Kufile, bub
the positions of the stars and the calendar dial on the back are
for epoch 1950, The engraving has some minor shortcomings which
¢could have been avoided if I had been in Isfahan all the 4ime.
Aphotograph of the front and back of Ghe astrolabe e enclosed
with this newsletter.



Kamal may now beé the only eéngraver in the world, who is still
engaged in the making of true astrolabes. The following pages
are the information I sent 40 him stev by atep during our
gorrespondence .

Metal work is an lmportant Indusbry in Isfaben. Bngraving is
8%ill done as it was deseribed by Al-Licusi, except perhaps
that now hammer and chisel are used rglther than 2 chisel that
1s pushed by bhand. For engraving an as volsbe it is pressed

on a pateh of heated tar on a piece of wood that is kept fiwm
on the kaees by a belt. That what is to be engraved is Fivet
weitten in percil on the sand-papered biess surface and, while
hammering, the chisel is guided along the writing.

TFrom my expscrience I would say thabt the uwking of an adcurate
astrolabe roquires close cooperabion betwian an astroncmer and
an inbelligent engraver for a period of several months. A good
apstrolabe therefore is necessarily costly. "he simplest way of
malking an astrolabe is by giving a ssmple io the augraver and
ask him to make a copy. By keeping an eye on its progress one
could then guide him and make small alternsiions. It is provably
for this reason that many of the existing antique astrolabes
are not guite as old as their pdbessors like to believe.
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The equator circls gnd the circles e T
of Cancer and Capricorn

All constructions of the astrolab P
are based on the equator cirele./ e

Tharefore the radiuvs R of the / o
equator circle is the most i /// 7
important measure for the ! : M
astrolabe. In the following rw;ig‘ﬁ 4% r
all calculations have been ! ZLH :

! "

caryied out for 2 radius R i

of 45,0 mm ‘ F \\
| c

If an astrolabe has an '
éguator elrcle with radius

diffevent from this, as y ngk\nh
usually will be the sase, 3? Ce
all its other measures become %}\ Q
proportionally differvent. The A
engles and degrees, hcwever, ?6“ T

i
rewain the same inm bheir angulay 4w,
neasure . _ é\\
Tor exampls, 1f the radius R = 55 \H\H
mm, then all measures will be .
55/45 = 11/0 times as large as given in
these sheets.

On all tympans of an agtrolzbe one may see three concentric e¢ircles,
namely Ghe one of Cancer, the one of the Hquinowxes (the equator) and
the ons of Capricorn. The tympsns are always somewhat larger in radius
then the latter, so that the star Antares will still £it on the epider.

To congtruct the circles one first draws a pair of perpsndicular lines
and then drasws the equator around their point of intersection C.

Now dyaw lines OB and OD under angles of ¢ = 23°27' with 0A.(This angle
wsvally 18 vaken as 254 degrees. [t is the obliguity of the ealiptic.)
These lines will cut the equator eircls in B and D,

Draw B and 8D, These iantersect - 0A in peints C and K.

0C ig the radius of the cirecle of Qancexr

OF ‘s the radlus of the ¢irele of Capricorn,.

The length of thesge radii can also be found through calculations

"“ﬂ--&..J ....-.-n-*"'"“a

Ty = OB = K
r, = 0K = R cot (90=e)/2 =« 1.524 R
Ty OC = R btan (90=e)/2 = Q.65 R R = 45,0 mm

The ecliphtic circle

The sclipbic clrcle shonld pass exactly through points E, Q and W,
The rsdiue of this cirele in

r‘q. s ci\a,fr:ﬁ_)/e = 10090 R.q

The ceater of this circle M ig gt a digtance from O
Ol = zy-ry = R ban € = 0,454 R
£ all circles are properly coastructed the eclipiic cirele should be

tangent to the cireles of Cancer and Capricorn in the pointe § and 2.
The eclipbic clrele is the outer edge of the modiacal ring cn the spider.



The degrees on the ecliptic circle

The center M of the ecliptic
cirele is found by marking off an
angle of g = 224 degrees in point
. In our case, where W = 45 mm,
we have OM = 19.5 mn. ‘

The ecliptic circle is drewn

through points E and W with M as
center. ' .

The ecliptic is divided in 12
secfions of 30 degrees, a tobtal of
360", In our case every section

(wodiacal sign) is divided in 5
divisions, so that every division
comprises 6 degrees, Thesze _
divisions can easily be consiructed
with methematical exactness., For
thls one needs the pole P of the
eclipbiec, which is found by
bisecting angle M?%, (OP = 9.4 mm),

Exemple of the coustruction of one division

Buppose now that one wants the position of a division e.g. 60 dagrees
fyom peint Q on the ecliptic. This is the endpoint of the zign of

gries and the head of the sign of Tyurus, The construction is asg
ollows: '

Drewaline under 0¥ with 0Q. It will interesect the equator circle

in point 1, Draw Pl, which cuts the ecliptic circle in point L.

Point T marks the desired division.

In thie way all divisions on the ecliptic may be constructed. As a

second exsmple is shown the end of Iibra and the Leginning of Scorpio.
This is the point L',

Although this consbruction is very simple,it should be remarked that

a wmisteke is easily mede. Be sure %o start from O and to mark first

on the equator circle. The old manuscripts are full of mistakes

when discussing the division of the eeliptic, end it is even doubtful

if the correct construction was known at all by the Arabs and Persians.
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Construction of the vertical circles

Pirst, frgm the Table for OM Find the 2enith. This 1s point Z
at A = 907, Por @ = 30" we £find OM « 26.0 mm. This is 0%,

Next draw a complebe cirele through points Z, & and W. The radius
and center of this eircle can be found by construction or by
calculation: 5

Q5

N = 4 [ YA + QZ ]

. .‘2
o8 = 4 [ g% - 07 ]

Again, for = 30°, we find 2ZN = 51.8 mm and ON = 25.8 mm
This circle with center N, through points B and W iz called
the first vertical eirele.
In order to construct the other vertical clrcles, draw a
horizontal line ¥ -—-~ H through N. The centers of all remaining
vertical circles will lie on this line. o 5 - "
g;owish tg graw the vertical circles for 15, 307, 45°, 809,

s and 907,
As an example I have chosen the one for 309, This goes as followss
Draw a line from Z under 30~ with ZN. It will cut He=e- H in
point N,.. This is the center of the vertical circle.
Diawi wigh N30 as center, a circle through Z. This is the desired
cirecle,
The other circles avre done in the same way. I have nobt drawn these
50 a8 %o mgke no confusion in the construction.
In astronomy the counting of the vertical circles is somewhat
different from what ie used in the construction. Ths coaventional
numbering is given in the smaller sketeh. & R
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