
, 
,. 

y-, 
U::' 
.~ :.;" 

:. 
'.~ . , 

',' -

." . 
. i ~ 

'/:;:,.!' ~'~">~i';~-1":'<~;;:"-:'-' 

• . . 

'\ 

, . : .. .. ' . . 
','.:" .' 



Tn amLl'Jity tne ~tudy of astronoJ1'1Y '''H~ motiv"lted 

by H (lesirs to finswer f()Ul':'J~d,:iGns. And UH' 2rogress of 

four Rnswers ~onsistent. 

The first ::rl1p.stion is: wh''lt IT,pkcs rh~' an-:J nif'ht? 

To s~y that the sun revolves a bout the €'F'rth in r, reeu1 ar [)eriod 

of hmoty-fol.u' hours h: sirrple enr.m:h. 'Rut. A ::ecoD-i 1uestiun 

complicates the sHuetion. 1'.fh::,' do the st~tr'S return to th~ir 

I)ositio~ in less than t"'lent~'-fiJur hours? Of course they ma7 

revolve in complete independence ',d' the sun in a s!lorter l,eriod 

of ti~e. Complete independence, however, is the least desireble 

hypothesis. A third question is: 'Why:1o not the ~Jl.lnets '1nd 

the sun return to their positions as the sttlrs rio? And, hstly, 

why rloes not the sun riSe at the same pl:<ce e"er~r daJ'? 

It is to be observed that these questions are so simple 

~nd obvious A.S to occur to ne8.rl~r anyone. Th~ir ans"lers, ho'~ever, 

were not so quickly forthcoming. 

, w;...s 

to 
In Greek philoso)hy the first ~!nswer • theBe C'l'l13f,tions 

A 

k9 t':'16 w' /l.n~y.irrH.ndcr who lived 8.nd "Irote Rbout 550 F.C. His 

t'1eory ~)osits a vortex about the E8.T'th AS A center. The eqrth 



'it 

IT,:(rJe the eart.h 

moVeJgenerally denier] th~lt it W8S ':It the C8Ylter, and trwAe who 

insisted th'tt it was at the center ordinarily .1enierl it motion. 

Ther8 are at least two objections which rendered the 

vortex theory unsatisfactory. In the f.iI'Si, pI c,ce it dor,s not 

woll 8'YplRin the regular retro:,"ressions of' the planets. To be 

sure the universal fluid may contrdn e'.1<:lies which A. ffed only the 

ph,net.s, but this is a complication which if l,ossible shoulr1 be 

I'lvoided in the interests of simplicity. A seconri dif' f iculty was 

Anaxim~mder' sown dlscovery or the oblj !luity ()f the ecliptic. 

If you should stir vigorously the tea' ~1lld tea leaves in your cup, 

you wculd soo,n discover how difficult it is to Ret some leaves 

revolving on a plane inclined 2~fo to the plane of the other 

orbits. Bilt althou~h the discovery of this obliquity is attri-

bllted to Anl3.ximander, our frl:tgments 'Sive us no evirlence th(.~t he 

changed his vortex theory to accomrnorlate his dj scovery. 

The neyt important development in 3.str·onomy was mHoe- by t.he 

PythhE,)reaIlS. They 'lS8Ilr~8d thi:lt. the earth revolved about a central 
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. fire. This central fire 'o/{'3,8 nOT the ::mn, lOr' tlle sun like the 

earth a~d the other planet~, rylso revolved Rbout the ce~trRl fire, 

lind reflected its light. t j)ll- tJ 6th; ,..l.i1L IN. To explA.in why we 

on the eA.rth never Sl":!~ the centr',] fire, they f-tSSUT'lRr] tfJe e'.luRlit.y 

of the e!:.!J'th's periods of rot"ltlOn lin:) revolution. Night find 

fifty, then, could be ex~)lHineri by the m~ch ~~~'E'ateJ' velocit,~' of the 

sun, tho'1[h 'is a lr,qtter of fact Aristotle reports that ni:;ht elno 

fire. The awkwardness of' Aristotle I s eYjYr'c::;:-:- t·m here mnst be 

a.tt.ributer.'i eJ..'thAn 'Ll)~~~rrl~t~"e ~l' F'fpr""ncps wl't'ol'n _ _... _..L ~3 -Ct .. ·f\? ... '"~) -l,n '''.1. _ ........ " ....... ' 
1e 

the Pythagorean school, or the in~i_CCllr'lcy 0[' other source lWlteri9,l. 
1\ 

The centr'il fire, theory, however, allows ~n ey?lanation of the 

greater fre~uency of lun~r eclipses 0'181' so1>1,1' ecli;Jses by aSSllm-

ing between the fire' and the e!'lrth othel' unseBn hO':1ies which could 
'VW\#I.A. d.Vo I-~ 

cast Fl shadovi on the moon but. not on the sun. This theor'r R lso 
1\ 

sa.ves the motion of the Troon, simU1y hy fivinf7, it fi lesner velocity 

than th'it of the Slln; but lh'O: I'('!tr-oeres8j<m of' th8 plr-lnets, trnt 

is, the fRct that sometin,f)s the;,' tr;,v~~l r'lstcr nnd SOP.'letimes slol'ler 

thl:in the sun receives nu eXi·,lanhtivn. The ()()l:i:;.uity of' t~e eel i;Jtic 

TTli-i~r not be !l1ade impossible on this sche:'e, but there is n(; 8.;\y,rent 
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consirkrRble reflection' on ::tstcnomical ;?henomena. It is therefore 

necessary to turn next to Ph.to iil'!lC bot:. offered sever'al the'ories 

himself and who 11.1so stinlulate; 8:1Pcul.ntion on thl? part :;f cepF<.ble 

students. 

Now the ill te ·~J!'ehl.tLlD of ?1F, to IB difficult. beC;t1\~e 

'Nhen he was not certe.in of his tbeorief3, he often ~Jl.lt t:18r in the 

virtil!1.11y the only conclcls.l;)l1 to 1)(~ rlrlt n fI'Ulfi it is t,;11 1.L P.L.to 

)rev~uus~lttemf)ts to use the 'li"'.r:~et2r of' the er:,rth !;'Lf~ the D.stru-

nomical unit, he wrl tes, "V18 e~1.rt::: is i tsolf eel ther in size nor 

t'Ul' the e!:lrtn 's rC)"ftining the.roe. "I f' Vie e'~l"U, is 1'01.1nd Hnd in the 

middle of t:le hehvens, it. D(;(>".'l.f nu.Lther- ,;'tf' nor 'my other simi18T 

force to kec~) it ['c·"m H\ll in£; ••• for n. bOII,;" w:.Llch .L;l 1n e':lui~)oise 

'I 

r.nd. is pl~1ced in the center of scrr'et~l.Llia :'1OJ1l0(~eneous L~J 

C"t.rwot C~:'u1Ge its inclinntiun in (my ,}ireetion." Vore t~'m this 

Some years latex' "-'b.to 2,;;:8n1:; 8nother' myth to the T,eill.<blic 



t " ,., ,-

~~' f ~' ~ 1 j. . r" i i ., . 
I lne. 

not. The r.r)f.t .;Jlaw: i1:>lc SUCEestion is tilti:, "Lhe bree.dth of the rims 

between Ju;iter ~nJ ~~lrs is H lit LIe srentcr. The dist:nce tAtwean 
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Venus I'md the ,~un is excef,cied only by the it.i st':nce from Saturn to 

~ 
th~ stu·s. 'I'he ~olors of the rim,q _ :(lso {'ivan. The sthrs rue 

v r,rico1(lI'E'd. The Sun iA the nc:-t l-,,'il"hmtj the moon ?:ets its color 

from the reflected liGht of the SHn. Patllrn D.nr) 1rercur~r h"lve a 

c1eP:)er color thG.n the others. Ju;d.teri.:=:~qle8t j FHrs is t'r,(l and 

r'Lu'Ver, and now we cone to the r., It.io~:;:; tj{ tl,e i:.ln.nets, 

But the seV8n injler cirele;') rotd.(; 810",,:1; in the opposite seil[~e. 

still more slmvly Rn'i SFlt.lirn is the slowest of 1'1.11. 

Th€ introduction of the composite ~otion of the Jl~~ets is the first 

Plato to he the orisinal invento~ o~ the urrery ~re brIefly pp fo].lo~s: 



- 7 -

in t,'1 rJ r:'~:-."lbl:L~ ,"'0e3 on to r103r?ri.}'(' r~~)r,j.,·,jn ,,('r'''u:trpr,pnts f)f t.hef''': __ ----.. ,J 

who interferes' with the ~oti0ns of tile ~]qn~ts in ~n insuffi~iently 
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