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The outermos t scal e (th e altitude  scale]  consist s o f fou r quadrants , eac h
graduated fro m o ° t o 90° . Thi s scal e i s used with th e alidad e fo r observing
the altitud e o f a  star o r o f the Sun . The alidad e ca n b e furnishe d with tw o
vanes, each o f which i s pierced b y a  sighting hole .

The shadow  bo x (fig . 3.26) is use d t o solv e problem s involvin g shadows .
The las t featur e o f the bac k o f the astrolab e i s a family of circula r arcs used
for tellin g the seasonal  hour by means of th e altitud e o f the Sun .

Many feature s of you r astrolab e wer e mor e o r les s standar d durin g th e
whole histor y o f the astrolabe . But som e feature s (e.g. , th e scale s on th e ret e
for mea n tim e an d fo r righ t ascension ) ar e modern conveniences .

Using the  Astrolabe

Some o f the mos t importan t application s o f the astrolab e are described here
in th e for m o f worke d examples . Unles s otherwis e noted , eac h exampl e i s
worked for the latitude of Seattle (47 2/3° N). The secre t of using the astrolabe
is t o visualize  the meaning s o f th e variou s circles . Onc e yo u hav e worke d
through a  few problems, you shoul d b e able to solv e new type s of problems
without instructions .

First Group:  Problems  Involving Stars

1. Risin g position o f a  star:
Example Problem:  Wher e on th e horizo n doe s Bellatri x rise ?
Solution: Tur n th e plasti c rete unti l Bellatri x appears on th e easter n sid e

of the horizon. (Th e horizo n i s the heavy circle on the plat e marked with th e
letters E , N , an d W ; se e fig . 3.27) . Bellatri x crosse s th e horizo n abou t 13 °
north o f east .

2. Meridia n altitud e o f a  star:
Problem: Ho w high above the horizon is Rigel when it crosses the meridian?
Solution: Turn the rete until Rigel comes to the meridian above the horizon.

(The meridia n i s the straigh t lin e runnin g throug h th e middl e o f the plate ;
see fig . 3.28) . Rige l i s 33° above th e horizon .

3. Th e tim e a  star spends abov e th e horizon :
Problem: Ho w lon g doe s Bellatri x spend abov e the horizo n eac h day ?
Solution: Ther e are several ways to d o this . The solutio n give n here is the

simplest. First , orien t th e ret e s o tha t Bellatri x i s o n th e easter n horizon .
Second, positio n th e rul e so that i t passes through th e XXIV-hour  mar k o n
the righ t ascensio n scal e of th e plasti c ret e (se e fig . 3.27) . (Th e XXIV-hour
mark i s the sam e thing a s a zero-hour mark. ) B e sure to us e the hou r mark s
on the rete and ignore the hour marks on th e mater. Third , while holding th e
rule in place with your thumb, tur n the rete until Bellatrix reaches the western
horizon. Yo u shoul d fin d tha t th e XHI-hou r mar k o f th e ret e i s abou t 1/ 4
hour past the rule. That is, the rete turned through 1 3 1/4 hours while Bellatrix
went fro m th e easter n t o th e wester n horizon . Thus , a t Seattle , Bellatri x i s
above th e horizo n fo r 1 3 1/4 hours .

FIGURE 3.27 .

FIGURE 3.28 .

Second Group:  Problems  Involving the  Sun

4. Positio n o f the su n o n th e ecliptic :
Problem: Wha t i s the Sun' s positio n o n th e eclipti c on Februar y 4?
Solution: Tur n t o th e bac k o f the astrolabe . Orient th e alidad e so that i t

passes throug h th e Februar y 4 mar k o n th e calenda r scale, a s in figure 3.26.
Then read off the Sun' s position o n th e zodiac scale. On Februar y 4, the Sun
is a t th e I5t h degree o f Aquarius.
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FIGURE 3.29 .

5. Risin g positio n o f the sun:
Problem: Fo r a n observe r i n Seattle , wher e o n th e horizo n doe s th e Su n

rise o n Februar y 4?
Solution: Fro m proble m 4 , we know that o n Februar y 4 the Su n i s at th e

I5th degre e o f Aquarius . Orien t th e ret e s o tha t AQ R 15 ° i s o n th e easter n
horizon, thu s simulatin g sunrise (see fig. 3.29). AQR 15 ° crosse s th e easter n
horizon about 25 ° south of east. Note that this problem i s essentially the same
as proble m i .

6. Noo n altitud e o f the sun:
Problem: Wha t i s the noo n altitud e o f the Su n i n Seattl e on Februar y 4?
Solution: A s we know fro m proble m 4 , o n Februar y 4, th e Su n i s at th e

I5th degree of Aquarius. Turn the rete so that AQR 15 ° comes to the meridian ,
thus simulatin g loca l noon . Yo u shoul d fin d tha t i s abou t 26 ° abov e th e
horizon. Thi s i s much lik e problem 2 .

7. Lengt h o f the day:
Problem: Ho w lon g i s the Su n u p a t Seattl e on Februar y 4?
Solution: O n Februar y 4 , th e Su n i s a t Aquariu s 15 ° (fro m proble m 4) .

Orient th e ret e s o tha t AQ R 15 ° i s o n th e easter n horizon ; thi s represent s
sunrise. Then orien t th e rul e so that i t passes through th e XXIV-hou r mar k
on th e righ t ascensio n scal e o f th e ret e (fig . 3.29). While holdin g th e rul e
down wit h you r thumb , tur n th e ret e unti l AQR 15 ° come s t o th e wester n
horizon (sunset) . You should no w fin d tha t th e IX-hou r mar k o n th e ret e is
about 1/ 2 hou r pas t th e edg e o f the rule . Thus, a t Seattl e on Februar y 4, th e
Sun i s above the horizo n for 9  1/2 hours. Note that thi s problem i s essentially
the sam e a s problem 3 .

8. Tim e o f sunrise or sunset :
Problem: A t wha t tim e doe s th e Su n ris e a t Seattl e on Februar y 4?
Solution: Ther e i s more tha n on e wa y to solv e this problem . On e wa y is

to us e th e resul t o f proble m 7 , tha t th e Su n i s abov e th e horizo n fo r 9  1/ 2
hours a t Seattl e o n Februar y 4. Hal f o f thi s 9  1/ 2 hour s i s the lengt h o f th e
morning an d hal f i s the lengt h o f th e afternoon . Thus , th e Su n set s a t 4:45
P.M. I t rise s 4  hour s an d 4 5 minutes befor e noon , a t 7:1 5 A.M .

Alternative (and  more  elegant)  solution:  O n Februar y 4, th e Su n i s at th e
I5th degre e o f Aquarius . Orien t th e ret e s o tha t AQ R 15 ° i s o n th e easter n
horizon, simulatin g sunrise . Now orien t the rule so that i t passes through th e
Sun (AQ R 15°). Th e tim e o f da y i s indicated b y th e rule' s positio n o n th e
scale o f hours marke d o n th e lim b o f th e mater : sunris e occurs a t 7:1 5 A.M .

The tim e o f day obtaine d i n thi s way i s Sun time  (wha t astronomer s call
local apparent time).  There are several reasons why Sun time might diffe r fro m
standard (o r clock) time. Methods fo r obtaining clock time from th e astrolabe
are described in the fifth group o f problems. But even with th e simpl e proce-
dures o f Proble m 8 , th e tim e obtaine d fro m th e astrolab e will usuall y diffe r
from cloc k time by less than half an hour. Only be sure not t o neglect daylight
saving time , whe n applicable .

9. Tim e o f dawn :
Problem: I n Seattl e o n Februar y 4, a t what tim e doe s daw n break ?
Solution: Daw n break s when th e Su n i s about 6 ° below th e horizon . O n

February 4, the Su n i s at the ift h degre e of Aquarius. Plac e AQR 15 ° on th e
-6° almucanta r o n th e eastern side o f the astrolabe . Turn th e rul e so that i t
passes throug h th e Su n (AQ R 15°). Th e edg e o f the rul e the n indicate s th e
time o n th e scal e o f hours o f th e mater . Th e tim e i s about 6:4 0 A.M. Not e
that thi s solutio n i s exactly lik e the alternativ e solution o f problem 8 , except
that w e use the —6°  almucanta r instea d o f the horizon .


