


In antiguity tne study of -astronomy wss motivated
by a desire to answer four uesticns. 4&nd the progress of
ustironomical theory was directed by the atterpt to make the

four answere -consistent,

The first gnestion is; W"hat mskes Aday and night?
To say that the sun revelves about the esrth in s regular neriod
of twenty-four hours ig simple encursh, PRul s gecond unestion

nogsition

&
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complicates the situation. W"hy do the stars return to their

.i n less than twenty-four hours? Of course they may
revolve in complete independence of the sun in a shorter jneriod
of tire. Complete independence, however, is the least desirsble
hypothesis. A third question is: Why 4o not the planets and
the sun return to their positions as the stares do? And, lastly,

why does not the sun rice at the same plsace every day?

It is to be observed that these guestions are so simple
and obvious as to occur to nearly anyone, Their answers, however,
were not so guickly forthecoming,

to

In Greek philosophy the firstAunswer ¥ these ¢uestions
., WaSs B . .
ettt Anavimander who lived and wrote about §50 R,C. His

thecry posite a vortex about the earth as a center. The earth
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itsell rotates slowly nnd the nevvealy bodies revolve more juieckly,
That the heusvenly bholdies are conecived ssg vincs ol fire, hidien

1,

. U .
from view except st one wpﬁyur@, Adoes not, ~Tlect the seneral re-

sult Tfor astronemy, Tt is rather to he noted that the earth is

it the center of the grstem and thut it rotstes, Thie combinntionJ
o a oy 2 (o amnhi gt
g somewnsi. peculisryTiAce those philosophers whio made the earth

[

moVQ,generally denied thut it wes at the center, and those who

insisted thuat it was at the center ordinarily denied it motion.

There are at least two objections which rendered the
vortex theory unsatisfactory, 1In the firsl pluce it does not
well evplain the regular retrogressions of the planets., To be
sure the universsal fluid may contsin eddies which affect only the
plunets, but this is a complication which if possible should be

avoided in the interests of simplicity. A second difficulty was
Anaximander's own discovery of the obligquity of the ecliptiec.,

If you should stir vigorously the tea and tea leaves in your cup,
vou weuld soon discover how diffiienlt it is to get scme leaves
revolving on a plane inclined 23:® to the plane of the other
orbits. But althouch tne discovery of this obliguity is attri-

buted to Anaximander, our fragments zive us no evidence that he

changed his vortex theory to accommodate his discovery,

The next important development in astronomy was made by the

Pythagoreans., They assumed that the earth revolved about a central



.fire, This central fire was not the sun, lor the sun like the
earth and the other élanets, nlso revolved about the central fire,
and reflected its light, ambdse—eiire===tmmeimg, To exnlain why we
on the earth never ses the ceatrxl fire, they assumed the equality
of the earth's periods of rotation snd revolution. Night and

day, then, could be explrined by Lhe much greater velocity of the
sun, thongh ss a watter of fact Aristotle reports that night and
day aro accounted for by the eurth's revolution about the central
fire, The awkwardness of Aristotlet's evpressiom here mast be

attributed either to * istare, Aiffersnces within

A t
the Pythagorean school, cor JLhe inacecuracy of other source material,
The central fireg Lheory, however, allows un evplanation of the
greater frequency of lunar eclipses over suvlar eclipses by assum-

.

ing between the fire and the earth other unseen bodies which could
s diokant :
cast a shadow on the moon but not on th?Asun. This theory also
saves the motion of the moon, simply by giving it & lesser velocity
than that of the sun; but the retrogression of the planets, that
is, the fact that sometimes they travel faster and sometimes slower
than the sun receives no explanation., The obliguity of the ecliptic
may not be made impossible on this schere, bat there is nu apparent
ginplicity possible. Anllsimplioit; le Birhls degirables  in lact
o hirhly desirable that the probicr of sneleat astronomy can bhe
formulated as follows: *hst clirenlsre and perteelly repulsr moetions
mast one sgaume Lo ssave the plunetsry s esrsnces, This fermnlation

2T the problem 1o zo elegant thet it gol? te eyperted only after



considurable reflection on astcnomical phenomena. It is therefore
necessary to turn next to Plato whe botl. offered several theories

himself and who also stimulatei gsneculation con the part of czpable

students,

Now the Inte:pretation of Plato is diffienlt because
when he was not certain of nis theories, he often pat ther in the
v r . ] N 1“’1 . 1
form of myth., The astronomliecal myth in the 2hedo is so vayue that
virtuslly the only concluasion to be draon from it is thal Plato
was dlssatisfied with [revious thecries, Apparently refervine to
srevious sttempts to use the diumetsr of the earth as the astro-
nomical unit, e writes, "lhe earts is itgelf neither in size nor

-in other respects such ag it is sup osed 1o ke by tnose who habitually

¥

discuarse about it." e does however nlsece nis sty of aprroval

o Anavinmoderts locatdng the esrth »t the center and on the reason

for the earth's remaining there, "If the exrtn is round and in the

middle ol’ tae henvens, 1t needs nelther sir nof any other similar

force to keep il from Blling o« . o [or 2 body wiich is in ejuipolse
2

end ile placed in the center of scwethine homogeneous Sy 103147,

eannot crange its iaclinatiun in any Jdirection." ¥ore taan this

in the way ol positive astronomical staterent bthe myth does not sup ly.

Some years later Plato a:pends anobher myth to the hepublice
in which he ventures a 1itile fartier, £ etralehi oiliar of light
is stretcned across the whole henven and earth., ILs extremities ave

fastened by chuins to the sky awed this 1i:ht hinds the sky togzetner,
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Venus and the Sun is exceeded only by the distince from Saturn to
the stirs, The colors of the rims & nlsd piven. The stars are
varicolored., The Sun 1is the rost brilliant; the moon gets its color
from the reflected light of‘the sun, faturn and Mercury have a
deeper color than the others., Jupiter is palest; Mars is ved and

Venus is almost ng pale az Jupliter,

- Turtler, and now we come to the rotions uf the planets,

the Distuff as = whole hes a unlforw rotallon causing day and night,
Rut the seven inner circles rotute slowly in the opposite gense,

The moon 1s uickest, Sun, Yenus, snd “ercury are rext in veloelty
and their velocities are ejusl, lars revolves rore slowly; Juplter

still more slowly and Ssturn is the slowest of all,

This arrangement meone thnat Lhe ntien bt to explain plane-

tary motion by o simple vortex is abandoned, The stors may have

a single daily motion; but the plonets pregent uz with = corhination

of bwo motiong, first, the cuter henven carvies tnes around every

de nnd second they have a motion of thely owa from west to east,

*

The introduction of the compesite motion of the plarets is the first
imoortant point here; a second 1o the stron~ swzestion thst Plato

is describing not ewvactly the hewvens thewselves but - noiel of them,
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=0 orrery, Jecuses the first one evor wode, The ressons for supposing

Plato to be the oricinsl inventor of the crrery cre briefly ee¢ follows:

o

ato 1 always talking of wodela. Wo pouod workman undertuken o

td



stresaed, o ococont ey of ziebing the sowe receon le Lkt Lhe verkal
deeeriptivn of the planctary motlons taves the roet Tively ifmscin-
chary motions tave 1T Tively Llewcin

ieient in visual 1nazery << sn obzeure

in the Tenublie sees on to dezeribe ceriuin wce-utrerenta of thege
coneentric whorlg whiek wpe pore cozil andesstnod s5ae faneiful
decosrations on a new inventlion wwther thorn wg sesitive astronomieal
ohservations, Tor evar le.therc. is n eiren sitting on each rim
uﬂtering # single note and the eicht notes form a harrony. The three
fates which cit around the concentris rims, sartisnl=rly Tschesls

who interferes with the motions of the slanets in an insufficiently
defined manner may represent unevnisined perturhutions, but may also
represent them by annesrineg in -erson on the or%ery. Ant finally,

it ir a well attested histerieal faet th-t within two centurics

there wag a marvellously nerfect crrery, made by Aristarchus of
Samag, and his ;wrfeet moitel jid not anrine comnlete from his unaided
nead, A visit to a zood planetarium will convinee one‘th&t these
motels develn ed bit by bit, and twn hundred yeare is not too Jong

toalloxr {or fristarchus! resalts,
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