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P’(x,y)

|OP’| = r sin d

d distance Mekka − P
q angle between qibla and south

so x = r sin d sin q
     y = r sin d cos q
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(3−dim)

horizon
plane

meridian
plane

Pole

parallel of
Mecca

plane of

al−Biruni (ca. 1030)

NB:
OM = r sin d
angle MOS = q.
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Repeat the construction of the point M   for other localities Q, R etc. in the same figure.
P

Call M  the projection of P, M  the projection of Q, etc.
QP

World−map:

Now interchange N with S, and E with W.
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North

S

q

O

Note: OM  = r sin d
angle SOM  = q

P

P

Compare with the ruler on the instrument!
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q^q
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ONorth

Pole parallel circle of Mecca

M
M

Thus M   is on the orthogonal projection of this circle
(an ellipse).

If     is fixed, the celestial North pole is fixed.φ

Then M is on a fixed parallel circle (independent of       )∆λ

P

M
M P

P

φ

90−µ

Why are the curves on the grid ellipses?
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