WDDKLEToN




DREGREE CONFERRED

1910

ANCIENT ASTRONCMY.

A thesis by Rev. S. D, liiddleton, B. 4.
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Astronomy 1s probably the oldest of the Sciences, and had its

origin in the Zast. South Western Asia -« the country beitween the
& &
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Nile and the Euphrates, the cradle of mankind - may be regarded as

its birthplace. This distriet possesses the advantages for o

bser-
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tion of & level country, & serene sky, and a
atm@sphereuh One of the proofs of the remoteness of astronomical
imquirybis furnished by the asterisims in the bcok df Job. Agsin
Birs Nimrood, the ancient temple of Belus the Sun God at Babylon,
coeval with the foundation of the city, is supposed to have been
connected with astronomy. It is pyramidal in form, with its four
faces opposite to the four cardinal points, and upon its suarnit we

leawn that the Chaldean priest
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ings and settings of the stars. Vhen Alexander captured the city

( BoC. 331 ), his tutor Aristotle is said %o have received a caba-

logue of eclipses dat ing'back for & previousxpefia& of 1903 years.

It was by a comparison wii%;%hese gncient_with modern records, that

1ed Halley to the discovery of the lMoon's accelleration. Eow.&i?i—
iy
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thhe Chaldeans woust have carried on their observations, is

¢

proved by the faot that they were acquainted With this cyele.of
_6585s1/5 days, in which time the moon makes ZZZ-revoluuAcns,
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iemispherical dial for assertaining the positions of the sun.

Thelr diligence is largely %0 be explained by the fact, tha
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only were the heavenly bodies cobjects of religious veneration,
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2lso by them it was supposed to Dbe possibl predict fubur

The marvellous physical phenomena produced by the sun, nob
ly caused them To suppose that glorious orb to be an intelligent

body; aund what was performed by ouve heavenly body they naturally

ars and moon for astrologleal purvoses. Hence we Ffind in

Tgaiah. 47.13. "the astrologers, star zazers and the monthly prog-
nosticators™ challenged to avert the Goom which prophesy denounced

against then

It should bhe nointed out that the honour of priority in making

) pra
preponderance of evidence seems 0 favour Chaldea. Trom this country
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and China on the one side, and to Zgypt on the other
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The Tindog tables claiwm an CPosca oF Bl0Z yesrs 8i0re Christ,

at which eras = ¢onjunction of +the Sun, wmoon snd planetds was said
t0 have séeurred, licdern calenlatioy however shows gual
Junction t¢ have then been impossivle, ang thus invalidstes the

claim of bpriority. In ilike manner computation shows how wmany

eclipses recorded by the ancient Chinese could never have taksn

Considerable advanges in astronomy is by no mesns reassuring
The exactness with which some of +the fyranids face %he cardinal
Points, engenders the suspi@i@n-th@t they were associated with
celestial obéervation, and authsrities are cited toc show that platf
forms for +that pburpose existed on their summits, But if it pe true
that Thales taught the Egyptian as%ronomers how to find +the height
of the pyramids from their shadow, one of the simplest examples

of vractical Geometry, ang that they to1a Herodotus that the sun
had Been'twioe Seéen 0 rise in the west, we eén entertain no very
high ides of their g8¢complishments. The grouping of the stars into
constellations illustrating the Wild legends of wythology, had an
Oriental origin; and was subsequently altered ang amplyfied by the

Greeks ang Romans,




It is possible that the signs of the Zodiac aay be assoqiated with

the occupations of the ancients; e.8s~ the Tigure of g

-

to have been ass igned to that constellation in w

‘in the spriang, when the goats were taken from the stables
fields. In like manmner the Lion may represeunt
summer, the Scorpypion the unneaiuhlnEbs of

might indicate the egual lenght of the days and nights.

The age of Astroromy in Greece may

7th. century B.C., though allusiouns

Homer show that the risings and settings of certain
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carefully noted before thal ers Thales, The founder of
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man wno iaid t

school, may be regarded as the

knowled

lating the stars at Milebus, his

g ditceh, upon which

"Way O, Thales you scek
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heavens, when you are not

If there iz some doubt as to
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it nevertheless har

.the T

is related the Tani
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said to have begun in
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aubumn, while the balance
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of birds znd the wmovement of any objscet was accompanied by & vibre-

b
sien a ravishing harmony, fitly c2lled bthe music ¢f the spheres.
Thales and his successors were excepbtions to thelr countrymen, and

their corclusions are largely born out by modern thought. Instead

‘Beary, by which the Phoenicisns had long been accustomed 0 steer:
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sun. Anaxagoras conjectured that the moon like the earth had
mountains, hills and velleys. These doctrines were tauvght on s wmore
extended scale by Pythagoras, who appears to have advanced so far

as o grasp the truth of the earth's revolution round the sun -
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A dootrine supposed b0 have been nroslsimed openly by hic
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Philolsus. The Pythogorans held indeed that not only the planets

but alsc comets are in wobion round thse gun. But these were mere

&)

sonjectures of sagacious ninds, without sufficient Uraofg and
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Girsetly opposed o the evidencs of the senses. Tence they met
R T o W U Su S S N B oy [ B A - o , L - .
with but 1ittle acceptance, and +the iogmas of the Aristotleans

<

were generslly received, which baught that the earih vemnsins motion-

less at the centre of the universe, the heavenly bodies moving
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This system we know %0 be wrong and inferior to the Pythagorean
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had the merit of belng founded upcn a long servies

of observations, which Llﬂwlly brought atout its own destruction,
while the previous theories wers the result of vpure hypothesis,

B

8%ing circumstances connectsd wi

t
andrian School are the endeavours to measure the distance of +the
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sun from the earth, and fthe circumference of the globe. The Tirst
oroblem was attempted by Aristarchus of Samos in the following wmanne

Let 8, be the sumy, o, the moon and B, the earth. Then

The moon is half illumingtsd by the sun, 1% is &vi-

dent that lines drawn from S.%to M. and from T.40 I
must form a right angle. The length of the base

gould eagily be deduced. Aristarchus arrived at +
onclusiocn that the sun is 19 times the distance

of the moon from the earth. We know of course the

X,

distance of fthe sun is far greater. The error was

of determining the exact time of the moon'sisemi-
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But the highest hoanour must Le awardied this ovserver for nis iangeni-
oy ig

oug method, which is founded upon correct principles. Aristarchus
held the Pythagoresan dostrine of the movement of the earth in spece.

He had to encounter the Fformidable objection made for long afterwards,

vast disbance t0 the fixed stars but s mers point in space. The
boundaries of the uhiverse were thus revealed o his mind far beyond

the limits of his predecessors. He flourished about B.C. 280.

been made to solve the problem, as cﬁrtainly it wa$‘@he first to do
it on a ftrue principle. Syene ~ the modern Assousn - is sssociated
with the esperiment. It was supposed ﬁd 1lie exaetly.on_the Tropic

of Ca ucbr,'as it was observed that at noon on the &ay‘of the Summer
Solstice, a well was snlightened to the bobttom, and vertical objects

cast no shadow for 300 stadia sround it. At noon therefore 2% Alex

P

andria, { supposed to lie on the zame meridisn ss Syene where %the
sun was thought to be vertical ) Eratosthenes measured his zenith

distance from the sun, or the value of the celestial arc correspond-

)
[

ing to the arc of the meridian between Alexandria and Syene. The

2

value of his measurement amounted to 7°12', or 1/5' the

reunference
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The Government ascertained the distancs bebwesn Alexandris and Syene

to be 5000 stadisa. Multiplying this figure Uy 50, the cirecumference
of the!sarth Was thus sstimated at 250,000 stadiz. The zbhov 4111
be befter understood by reference to the accompenying diagrsm, H,

S

beling the centre of the eaxrth, 2 the sun, 8, Syene aand A.

Alexandria. Unfortunstely the length of the ancient

stadium is unknown, therefore it is impossible to apore
ciate the value of the measureuent We Rrow however

s

geveral errors were committed. Wo sllowance was male

for solsr parallax. Syene instead of lying under the

tropic of Cancer, liss 507 to the.north of it, =2nd is at the same
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at the advanced age of 80, he disd by voluntary starvetion.

oA,

We have now to deal with the greatest name of astronomical

thynia ( B.C.160~125 ), who mush

;.,s.

antiguity, that of Fipvarchus of B

‘egardel as the father and founder of real as stronomy. If he is
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not the invgntor, he was é@rtainiy the first to apply the primciples
of spherical trigoncmetry, by which the positions of celestial bodies
may be ae@uratély fixed, 2né variations of ﬁh@lr movements &ete“miﬁea.
Hg calculated the‘length of the tropical year to be 4 minutes, 48

seconds, short of the generally acgepted 365 1/4 days.
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present agen‘ The observations of Hipparchus enabled him to infer

the truth of the retrogradation of the eguinoctial points slong

the ecliptic, which was not explained t1ill Newbon's time. With
great labour he made a catalogue of 1080 stars - the first trustworﬂy
one that we have - and recorded their positions on an artificisl

LR

ed The idea of marking the position of
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globe. He also origins
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towns in MEe Manner.

After Hipparchus there is 1little to arrest our gttention in

i

the history of astronomy for 3 centuries, till we come to P% my,
who was born in Bgypt, and flourished during the 2and centbury A,d‘
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He was the best scholar of his age - a pra
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stronomer, mathe
matician and geographer - the author of the important discovery of
the evection or libration of the moon ~ a periodicsl change in the
position of the moon's surface With.regard t0 the earth, rendering

narrow portions at opposife limbs visible or invisible alternately.
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His great ﬁork the Almagest, recordéd the previous advences of asbro.

nomy, the st te of the science in his own day, and develo§ed & vplan

of the celestial wmovements. Tt recognized the earth to be a sphere,
the immovable centre of the universe, the heavenly bodies revolving

et

round it in circles, with uniform velocities. The relation of th

@



“

Thus earth belng the most stable, occupied the lowest place, and
supported water, the segecond in order; above water was placed zir,
and then Tire, either being supposed to exbtend 4o an infinite dis-
taacé beyond the others. In or beyond the ether were certain zones
or heavens, each heaven containing an immense spherical crrotalllne

A

shell - crystelline, otherwise the light of %the stars had been inter-
cepted - the smallest enclosing the earth, and the lsrser spheres

-

enclosing the smaller. There were et first eight of these crystal-
lines, to which the following ﬁeavemly bodies in the order of their
in@fea&ing distance from tF@ earth were attached - lNoon, Mercury,
Venus, fun, MNars, Jupiter, Saturn, Ffixed Stars. Beyond these lay

A

that which was supposed to give motion to the spheres in its concave

el

- the primum mobils -, while still farther out was the mpyrean

ih

heaven, or paraliss of blessed soul®. While this extraordinary

theory explained some celestisl phenomens, ingenious theories were
proposed to account for certain irregulsrities of motion. Thus the
accelleration and retardation of the sun in his

orbvit - which we know to be ellipticsl - was

e
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accounted for by placing the e » instead .

of at €, the centre of the sun's supposed

N

gircular orbit A C H K.
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The pe@ulia- paths ¢f the planets, - now forward, now stationary
now backward - were explained by supposing the planet to revolve
round the gentre A of the smaller cirele D € B, which was at the
same time in motion round the centre C of the circle & & H X now
representing the plane tary crystalline. The larger circle is called
an eccentric, the smaller an epieycle, As time passed by and obser-

-

vations became more gccurate so much the more involved aid the

theory become. The profound of space was filled with huge globular

forms, and eccentrics and epicyecles were multiplied in 2 manner that

would be difficult to wmake intelligible, and useless if attempted.
This venerable pile of antigusted hypotheses wnisgh had received

the seal of papal infallibility, afte

H

‘having been generally accen-

ted in various forms for 15 centuries fell to Pieces on the intro-

uction in the 16%th century, of the Copernican theory'of the solar

gystem.



