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Ä 'bSresis by Rev" S. Ð. lúicìdleton, ts. Å"

ê,sironomy is 5:roi:ai:ly 'the oLd.est of 'uhe Seiences, å¿tA he¿ its
origiå in Lhe f,as'r. south ".Íes'cern åeia - the eou-ntry "oetv.,¡een '¡he

Nile ånd the Euphvatesu ttre craclie of mankind - r¡a)¡ be regarded- as

its. bir-fih313-ace. 'Ihis nisirici pcssÊùses bhe ad-ventålgcs far obsec.*

vation of e ievel- eonntr;r, a seïr¿re slsg, a.liúì e ¿'e,:iarkrtì:1;r trar:sparent
c'Lninc--nl-,ava lln¡ nP +;^ '.*^^{t^. ^€ -{-t^c¡,L,!nvùr,*v¿ço One of th.e Ilroofs of the renote¡resg of astg'oljornical-

i -n ri;r i i¡.rz i q l"::*sxÉ¿ri ¿Ð ,*vnåsheù ì-r¡r 'che å,steriËiírs i:i 'u"tre ooolc of Job" -{gaitr'
Biss. Ñiu.rood-, tlee ancåetit temple of 3eL¡¡.s the Su.n Gtod. at Babyi-on,

coevÊ,1- with the foundation cf il:e cit;ru is supposeå to have ¡een

eoffLee'beù with astrorion;r. rt is pJrs'amicral in forrn, ',,ïith its four
faees op!e.sitÕ to the four caïßinai poinbs, anå u.pon its su-¡a.r,i-t i"¿s

leern 1;hai the Chald-ea;: prie$t-q obsesved enc,. exâctly noted tire ris*
ings and- sei:iings of the stars" Iîhen .¿|Lexander cap'üur'Êd. *t* oity,.._
( B.Ü, UZL ), hi-s ti-Ltas åristoile is saicl to have Eeceir¡ea a caf,e*

J'ogue of ecl-i*uses dating bae.iir for a *Ðrevious peri,.o'cl of Lgt5 lfsr:.-rs.
olft v¡as by a coruparieon sååii-these eneien'ü-with jrodeï:n records,that

l-ea Halley 'í;a 'ühe úisccver$ of the l,too¡r's åceej-leration. Fjor,v üiii-
gently the Chel"ri-eans üuËt }.raç+ c¿iys'Leå on their obserr¡ations, ís
proveci b¡,r the fa.ci il:ra-b they vüez'e acquainie& with thås cycJ.e ef
65s5 1/õ clays, in whieh ti¡se the noore saiie È ?.?-Z revoli¡ticì.Lse anc
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f-ne sejxe ¡.iuqnber cf eciipses oceliro alirie in cs'd.er a:icl nagnituae.

lhe thaideu:ns Ë.Te thought to have i"nvented_ -bi:e zcdiae, e,nd irre

duo+eci.¡¡:;1- riivision of the aay. They rrade uÉe oro 'i;he eJ-e;osycira

or 'lrålter eloe-tcu tâe gnointa fcr ¿etey'rninilg ti:e so}siicesu ãni.l a

henispherieai. dial for ¿sggirt:ii-,ri no' il':ê nnqí';i nvr* nf fþç Siån"

Tbeir ùiligence is 1-=.1:geÌ-y 'l;o i¡e expiai,:ed" ìry ti're facto ih.a,u not

oaly wer'ê Ëhe heæverrly bocii:s objects of retrigior¿s venereticn, but

al-so b;'ther¡l it i¡¡as su¡rpcrseå to be possibl-e to pred-ici fr:.ture events.",

lhe gra.rvel-lous piiysicaJ- lhenouerre i:roûucÉt:- b3, t;he su-$., no,; u:i:ratura,1*

i]t cau.sed" ther¡ to sit-ÐFos* tÏ¿eb gloricus orb i;o i:e Lìn intclì-igent
lrndrr. q:r¡!:rrnq'lrrwç1j/ , G..LrLA r,'.¡.;o. û was pei:ftïijleÕ- b;r ÐT?e hea..¡eä1y T;cay rhe¡r n3f,ii-5"¿¡f !;r

astågnt:d f o tire reet. Thc ChaLdean pr'lests noteo bhe pcsiti,jns ef
the s'bev= anù tocn for estrolcgieal pü-rposes" i{ence r¡¡e fin.cr, i.n
Tsaiah " +? " i5 " 'r.Llie astro3"o3*ers e star gerers and- the r:o.n f hi¿i Ër,ag-
nosticaì,'ürs" chailengeå i,o ave::t 'rhe ôoo,n wj:ich proi¡hesy denr-¡uircec.

e¡,¡s'Íns*t 'f:h,:;n

It shoill-å be pointed- ou__* fi:ai the hcnour of pr.ic:ri_t;i 1-¿ lraki:rg
eeies'biai cbseyvaiicns o is elso elaimed. far the 1Ïinü-oos, Ch.inese o

qnñ 11.;'r¡nti::rr-,q+r+ .;:i)¿rt, v¿G,arù " Î!¡c Eues-ticn cennat gasi ly be cecicet, bu_t ubeq

pÏeponå*-raneË of evid"enee se€aij "bo favou,r t¡¡al-åea" -Frcn ti:is country
"i;he knowle,llge of as'broìlcrry iEì thought to have rac,iat*:cr- go ï:rd_j-a

anLl ti:ina *n l;h.e one sicle,'anil io Egyp.b cÌi 'bìre ci?ier.
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?he'iïino,¡c,tail_cs c3å.iil an eiicr:?r or" 5iûÈ yÐe.ïs i¡efos.e Chiis.h.at wiiicli eså ã' co:ijii-nctioa cf L-be sü-r.., iûccn ano pJ.anetg,¿as ss,id-iio have ccer¿z:red_" .i[od_ern ealcuiaticn hcweve¡: shov.vs su.cJr s cojj_junction tc heve then j:een iapossibi_e, and_ thr¡.s inval_j.d.etes ,cl:e
cl-aiu of priority' rn liirs ¡ûâ.ni1er corn;cutaticn shows how inanyecì-1pses reeoz'de& b;r the ancle¡t Çhinese eo*r.d- ,.e.Ì¡er lrage takenpì'ace" rbose wkrich jilå,Jr hê c-epencied. uilon a,s hevi:r6_ been ;_;;;;;cj"ise'¡:ved.u d-a-b* fr-or¡ B.c. ??6-f0.4..!. L+23" fhe ågni,rz:ance of theproioesseriry scicü'tific cr-ass eïen cf -ï;i.le sin:p,-est ûIiÊra1;i01rs, r-,,h.enfirs'c Ì:rou-girt in eonteet wit.¡-: r,¡este:'n c1vÍiiratian is wer-r ir:io,;i¡r"ågain ''ohe evia.'ncc r-'¡hiejr cved.i';s i;he ancient Egyptians ryi.th üakingconsid-e¡'41:r-e aåvanceg- in astrono,::;r i-s ?:y- no lileans ïe3.Èsuri_ng.lhe exaetaess wåth r¡vhich soTre of the pyra*i*s feee ihe caydinalpoints' engenders the suspi0i-en thqi- they. wers associated. rvltheel'estia'L observation', aad authorities are cited to show that prat_forros for that purpose exisôecl on their sumruj.ts. But if it be truethat ttrales taught the pgyptlan astronomers how to fln* the heightof the pyraraid-s fron their shad-owÈ- one of the slmprest exaaplesof practieaL Geometry,_ and that the¡z told. Herod_otus .f;nat the sunhad. l¡een twiee seen to rise 1n the west, we can eatertain no veri¡?righ id-ea of the1r aceornplishnents. ttre grorrpi¿1g of the stars intcconster'lations irlustratåag the vrild- legends of ru¡rf,þ610g3r0 ha* aa

_ffi: ;_ jï.;_ anci was subsequenrty aLrered *oi"._nrurr.d by rhe
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IÈ is ¡cossible that tire signs of the ão<iiiac rnay be associateci,;vith

the oeeupaiions of the aneients; e.g;- tite figure of a ra.iri is thoilghi

to have been assigned bo tha"b eonsteLLa'bion ia whieh the su.Ê a;tpeared-

in the spriag,'¡rhen the goais vùete takeu fron the sÈables to the

fielûs" rn Li-ke nâ,lrletr the lion lûå.y septeseat the fi-erce heat of

su-{riner, ihe ,Seorpioi:. 'i;he unheaL't¡hiness of autuun, rihiLe the balance
,.

might inûieate the equal J-eng'ht of the rlays and. nights"

lb.e age of Ästronouy ia Greece inu.;r be saicr to l:ave beg,¿p 1o '

ihe ?th" een'oury B.to, though aLlusj-ons in the poess He sioå a$d-

TToner sllorv bhab ti:e risings and- settings of ccriain star,s had- been

ear€fuiiy noi;eci -oefore .fuhali; erÊ." fhaies, the found.er of hhe lsrrriil

sehool, :aay be regaroeiS. as the nan v¡?ro laið-bhe basis of what LittLe 
,

knowle$.ge the Greeks posse ssed.. 0f nia: is reiateci the faltll-iar
story' that *Ìben eorl"üeripl-aiing ihe stars at i'liletueo ]ris rrative

c1''r3i, he feil inio a aitcn, upon which [hre ssa iris cûno-r:-ebress

ot-n-l q i rn,*Á riìll-?r':r fl frl,ro'1 *:-- .! n r^ra c ^ ¡'i'- ì- ¡ssLir-c,!,r¿s;úe *û¡i 0, fllal-cs åc JoJ- se €lr tû ecinplehend- hhe things ','¡hici:

are inthe r:eav*ns, when ycu are not abl-e to sÊe bhosre i:efore your ',;

^.--^^IfÐ î-ßr ¿1^^*^ i -, r -e;rûs"T rr înÐTe is siûrìtÊ.d.cuï:t es to åhe tru-th of thi-s aneedote,
.it neverti:eiess hå::riroa:i-res rvi-¡h biie gen.er*.i "benoar of êseeeiaa

thou-gi:È" 'Ibe Er'Êåìl üen cf tl:e ccuntr;r .ì¡eï-e chiefl;r ¡:ce,;s, warrlo¡"s,
cisf a:'rnÊ]n 't=ibûÎs u enå mcrel rather ûna. n::trr'¡:r ,ì ' riri Iosophers.t v¿w!'!'ê!-u 

:** 

sv¿q¿: À(i?i¿ü! vtr-&Jt s+uÉ:*¿ ¡/¿¿å-

rt r,re:s rro'ù s s¡irit of sciea-bifj.e enqr;i::y, but a specuiatise :::c.

ta.etefui. sen'hi,ren'b thah led- !ra'co öa iinegine bha,t baeai¿se the fligh-í;
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o-f bi-sls *s+ uhe:aovetie¡l'b cf eny object: i'ras aûroìlÍ]r¿Eieå'i:;r I Ti.:tïa*

tive sountÌ", tl:erefcre the ructicn of ihe celesLiai 'bocries '*iust occe*

si Gn e ravisnin.g hsr,:ton¿¡, fittr;r cl,,iLeå 'cÌre 'nusic of 'fi.ï:e spheres.

[i.i.alr:s ¿¿nù iris su-ceeËscrË rr,,€Te e..tcep-bions bo their countryinen, and-

'u'heir eonelusien* a,-r= J-ergel;r ïlorn out bjr rtcC'esn tì:ought" ins'ueact-

of being eontent wiih a rough approxirnaiic¿. i;o the nor'ch "r:5' m€a,nË

r¡f the Gre+t 3earo ire subsüi-iuted. üite eo¡rstella;iionr of the littLe
3eer, i:r}. çyhiel: hh.e PhoenÍeians had. lang been aceu-storaeü. bo steer¡
he rasd-e 'e neer'*,p1rr',eech'l;o fi}re d.is,i¿eter cf Èhe suil.! taugh'r; the
selier:ici-tr¡ c f the r=aït-fi., anÕ- nost wand"e rf,ul of g.l l- e eìrÐl1 predicied-.lL ,¿¡vJ L¡ !UVftUüJ

biie eciipse of ihe sun,which occ-r-¡-Ere rt a-u' t.he tir¡ie s¡:ecåfied.

i¡,r.e cf îhaiest slåteessoïe, laa:rlna:råer, Trelier¡ed. 'i;hr*t tiie eay"tn

ro:oates rounrl åts ax1-q , anù ,uhe-b the i,[oo$'iì iighi; i-s re-fiecr3ed fc,oin

i?:-e fiii.rl" Aaa:cagol"rzs cor:jeetuced 'ohat il:e incon iiire the eautir b¿cl

mountains, hiitrs end. vel}eys" T.hese +octrines wÐre taug'Ïrt on ã uore
exf end"ee scaLe. by furtliagoråË, wh.o a,ppeeï,s 'ba have arj-vanee¿ so fey

.^ À1, - r,e,s to graslJ the trut?:, of tl:e e¿r'i;i:'s rerrolutian you:rci i;he sitn _

È doc i;rirre rrarnpr-rseå to irevu iicen procì_eirred_ openi¡r b3r his $ïieees$o-s

firilolaus. The Fyth.ogore,ns Ìiel-d iaaeed- th¿"¡ nc{: cnl;r .bhe pienets,
bu-t al-so 'eone'i;s erë ia incbioi: rcuni- 'rli¿ sln:. Bu'L these wÈre itere
^.¡-'. {^^'-..*^ " ^.ír{-¡]tJüc i,LLlîÊs cf sagaciOus r:ni1¿i_g, rrithout eu_fficien.û ltrcOf u ana
i-!+.^.^.L'?-.- À-^.^^...- r t--'¿iï'Ê{}r-¿ir cp¡;csed ûa ;ire evid*::ce of t?ie Êensês " l.Ience ,li:r:,y 

ue t
wi'bir llu:t iiitl-e acceptanceo eacl ihe ciagrlas of bhe "{.r'istor:le¿lns
v'rer"â '¡enerall-;v- receivectr-, which-bau-ght thet "rhe earih ïe,rã,in$ r.ncbion-
l-ess ¡-r.t 'hÌre cer¿'üre of brre ui:iverse o i;?ie hee,*.,"enr;r i:odi-e s rrioving
ïaræú åb i-n circr;'1ar" cl"ì:itn aÌ *}i i.inifar.r¿ i¡e I oci i;icr¡, rîi.r-t l-Ë: er,.nets
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are silei:l-¡i r¡e i;e*¡:e gererå'üo,; i¡¡- ':he terlesti*i abr:ncspìle_re.

ähe ncii Vi Ue t' Fiet+ iS ì:,-rv,r6;yç1¡ Sai¡l- -bO haVe eri¡iit';gc. rn ni_;s OliO_ erge 
,,:;,i

f,}ia.*i;tre+ctit-l:og?rolr1ij.hea¡;prcpriatr=lüi:J¡sonçn0Ïenobleclrjecì;
i;]ran 'le.*.res tial- sti::s i.ance . -A:ea-tego:"û.s '.\r3 s coa,J-er¿eù lc åe ¡¡. üi.i .rTor

hi-s piiilos*¡ihieai viewso a se:rbenee crlrnlni;-t.:tL bÌ:roa¡lj:, -ihe in-i;crest
...of Ïericl-es 'u,c perpeti:-aL j¡anis;hinent. Fhilol-aus al-s* sufferes_ .Õer_

secu-rion ci:] at,:oii;:b of hi,: cr-a*'bri;-Le of t]:ei *a::thts a:rn-ttai rÐ1¡ûï¿ ,

': 
.

t-ion, whio.!:, sr si:ocireJ- i3:e prej"ad-ices of rnÊ:rr.e e$ io subjee'ç lr1m

wl:o irel_'1 if -ha il:e s-aspíciocr of inpÍ-ety"

"llç;çanû-r=ia i;e*e'ne 'biir: cirie f sea. b of asi-ronrìnic¿ì,1 resear.cir

sot:lr afier' "bhe a$e of åris'Lo'i,ie. the first of ihe Ptclenies -j-aiil
the f*u-it*-aiicn of åts; fanû'ui; iihrar¿r, !re::irai:s tiie ia:r3*st eoil-ec:ticn
of boo,lts êi¡er hr*u,.,?ri-h ioge'rh.er befo::e hhc; age af printir:.g" Eis
Êuceessclí" establishe d- lvj-ih it a eotr-ì-ege fsr i:r'i* eu-'t"tive.'i;ion of tj:e
ptlre scienee$, invi'çeå t;iie nc¡st sceoiapiisi:ert of the G"ree=rs l;o s.e* ,,.

t.: ,

3raiilto it, anú gu-lol-ied- 'r,'l:e¡e with w-'L;ateyey i-nsÉr"i;ri:e¡its li¡e:cÌe iteeess-
ãry for -bhei:: nu.rsuå''os. CIn accou-ni of bhe ¿¡,i;Lvances whi,:l: welîe i[Ð.d-er':,

ihe coll-eee .re*eiyeù ,,"he fiaiie:rirg t=iri bhe t of ,ri,i.uifl.e* o fl}:.e

pi-er:'etu ar:d- fi"xed- erSaï:s wÊre carefa-Li;r seruti¡^iized-n .e:rd. sciar arfl.r.1 i
lunar ineqr,la].iiier: trû-rü acenretelJ, *sce::t¿iinet-. ,fu:g,,r_J-ar ciista:r*es l

ri!¡erÊ ccicput*ü by rneans of trigonoiretr;r, Íi-r:.& uiàirnateä¿r f¡6 :LLex*

aäd-vieu fleirooS presen-hed_ 'Gc the 'ii¡orid. i;he flrst s3rstein r,.¡hich irl*
*l"i¡-{å*al s.n cl.tire pia:r of il:c ,*er csti.al rnotians "
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fi-n'i s lli¡q-i:âi"ír !ÍrÊ ii¿Ou¡ -i;O ?;e .r,/_i.trrJ ald i::feriOjt tO bj:e i)y.bhergOfean

*.^ +.i ^ - .- i-.,. + i + -ì^ ..- .l .La,- ^i3,-; i,ruJLij u r:u-,; lt ha,-i Li:e irreïi t of be i:"g fou-:ro-ei_ u_¡o.l: ¿ io,,¿ te.ries

of oi:rses'na-t.Ì o$s, which fiz:.al.l-;r brorrgi:i a,:or;t its cwn S-es,trucrlÍon,

u,'hiie the prev-îol;s theo'rie s \iû,re tb.e ïçstli'b 'of .l:-::e hypcbhesi;s.

lþe rncs-b i:nieresi;ing ci3"e"o;ns'üan*eË ecnnec'ceci- irith -ühe Ålex*

an'i-ri.a¿:. SehooI ai:e the er:d-e¿ivcrl;.rs 'bû rl:eã.sli¡"e ihe cli-Etanee of t}:.e

siln fron tl:e ea::'chu a.nd- tlre cj-reurnfersï].cÊ of the al-obe. The frtyst
¿ro'l-i'l-e;n iuas a,"cengte.l-;Jr;ï::istaec.hris of î:¿¡:lo= in tHu fciiowil:.l m,3nner"

le C rï. Ì:e ihe su$., ji,ir. í;l:,s rì:oor-r an¿t'8. "cl:ie ear'cn. 1lr.he3

'ulie ¡ncr¡n is h¿if il,h¿rnine.l;oú i:¡r bi:e suå:e i.b is evi*
*-enõ bha'fr Li;ies aya¡¡yn frr:nr S. i;c. ì,i. sl.c.ü- -flr"ciit ll.-bo ivl.

nust fr¡rrn a right angle. llie length. of the i:ase

iine .fi.i¿.beiirg irnr:ulnr, Í-t oälJ/ rei¡iained. -ie nÐsrsïLre

ühe en3'Le S,, E. i¿., f,ron l,"lhich eate, the leng'bh cf S, E.

tûu-LtÎ- easiL;r þs *-ed-r:-*ed-. ;ïris'terehus e,rEiVerl_ at ihe
eoncLa¡*i*n that t3're sun is ig bi-rses tb.e o.is-bance

of the moon frors -bhe earth" Tfe knovv of eourse the
ri-isfa.r:.ce cf tl'¿e s*::. ís f,ar greafier, lhe errrr wås

d-rr-e .ùo inperf*c'r; insiruraen''üs, and- rhe irnposslhilit¡r
of deter::rining bbe exa.c-h time of -ühe ,.llooÊr s,-sefi,i-

illuinina'i,i*u.
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Êr:*'f:he ir-îi..'lro+i nc.srcar ltiit$t i:e s.n9.rùûd."biiis ob$erVer for his inp;elii-*!Éu

ou-ff rnetiroc-, y,ihich is fou:rd"e d- upon eÐrl"ee'r, ijrilciples" .{ristarcn'u-s

heid the ?¡rthagorean r-l-octsj.ûe of 'bhe iqov*:¡ient of bhe earfh in spa.ee"

ïIe hatl, to encous.ter the f,ornid,airle oir jection nad.e for, J-ong afberward.s,

'bÏ.iab this rûoveeren'b prod-ue*d- nc È;Ì.irlu-â,.i pagaì-Ì-ax" lo ihj-* ne maåe the

rig'ht a.$sr,Ier, viz;* tl:ai bhe e¿lrti'irs or'ilit is as e,:npareû witb, th.e

va.st d.istance to the fixedr stars'but ã meie pci:t in s¡Ðe,ce. tìire

boun¿aries of the ufuiverse weïe thus -¡er¡eaieå Lo ?ris minå far i-;e;¡cnå

'ihe Liiaits of his preti-eeessors" Ee fl-curislied. abotrt B.C" egt.

f'he ireas'*s'enent of the circurnfehøttø*f the earth, was inade by

Eratosti:e$es" lhis it is lrel-ieve,Í- is tlie fi.rs.b ti-r:le an a'i;'ueinpi had-

been uad"e 'bo ràol-fe fhe probi.ern, as certainl;' i'i; vtras tlie first '0G d.o

i.'h ûn a'rru.e princi;ole. *sycne -'b}:e mod.eïn &.sssri.a:: * i.s âssccla-ted.

l'vith ¡he e6.oeriüe-nt" It u,as supposed- ta lie e:caeti¡i on the lropie
of Üaucern a$ j-t uuas observed'iirai a-b noon oa tlre daJr of the Ërlmruer

fliolstice, a weil was eniightened- to the botiomo anil r¡eri;icaL ob jects

east no strrad.ow for 5OC siadia a.rounå it" .,!t u.oûÐ. therefore et,{i.ex-
aad-ria, { supposeei {:o iie on tiie s&r¡e ::aeririia¡r as S¡re:re vrhere 'che

s1;lt r¡Jas thougirt to he ver,,'icai ) Era'tosthenes n:easureù iris zenith
distanc* frsn the slïrte orLhe val-ue of t}:e celestiaL aye eûrï'espcr.d"*

iag to'tire avc cf the neridie¡r bet,rr¡een;i.Lexand-r¿a a::¿ Syeae" ,Ihe

r¡aLue of his ìneaasurement aluounçeol to '1" LZt ¡ o:" f/;C the eire-anfe,'e$.se

of e eircl-e
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foe "$cver::.r¡lent ascertaincå ti:e distat:ce ilo'sween "{.lexa.nd.ria ¡¡.nt] fl¡rene

to be 5C',1û s¡aúj.*" tlirei'tipJ-ying this figure by ÐÐ, the eisci:¡tfereaoe

tf the: ea}åh Was thus esfimateå at ¿5trûCIO s'sadj-a" The aiiove wilL
be bet'6er r¡.ncter"stooci by seference 'bo the acs.û{epa*.ying diagram, E.

being ihe eentre of tbe ear-l;h, *. the sul1, Ë, Syene anü é,.

Ålexa¡rd.ria" TJnfos'"tr¿natcl;u 'che J-engih of tbe au.cieni

.$tad.iur¡ is ui:rrnov,;n, therefo::e it is in:¡rossihl-e tc :ãF.pre-

cie"-te the valu.e of ihe neasu"rer¡eaï- ''.Jie icnolv holveve:'

seveval er"ror,g l,rçre couuitteù" Ìfo alLowanee \qâ.s rqad-e

fcr sol-ay' 1rara"l}ax" S;ie:rre instead of 1;ri¡1g 'urld.er -L,he

'bropie of üaneçv, lies 5cr tr¡ the noc''tir of i'to ant is ai the Êaflr

tiite S.oeasi; cf the meridiac. of 4.lexanr1ria" i:"ratasthenes rvas j:srn

s¡t r'!arr'ê-ño ì¡ ';he yea,r 276 3.C" lhe ,r;hryd_ F-boJ_en;r er:trusted, hirn{ru u.Vo i¿¿s UJT.LJU .I- UiJ-LEtf.ly U¿¿¿J,

with the charge of ihe famous lir;rary, bu'c becooing \¡uear.j¡ cf iife
¿i't the aclvanceå âge of 80, rle aied hy voluntary s,carve.tion"

llie have nor,v tc cleaL l"¡ith the greabest naile sf astronornical_
¡n f,i ar¡i'f:.v +}r,G.¡rr,¿{(¿r uJ¡ , u:.¡&.-b of iT{p,¡archu_s of Siti:ynÍa ( B. ü " 

j.60:t|5 ) , who äust
be regartleå as the fablier anci founder of real astronony" If l:.e ís
-rloi t}:e inven"bor, hù \,ras eertainl;r bh.e firs-b to s.pp¿y the ¡rrinciples
of spheri*al trigoncaretryu by r,vhich the pcsitions of eeleEtial, boåies
ma'y '[:e accu.rate.ly fixed-, ånú varia-bions cf tireir r¡o.¡eruests d.eterninec].
He eeiiculateû'che length of i;he tropic*,i year to be 4 uinutesu 48
seeondsu short of the generalr;r aceep-bea g65 r/q cr_ays.
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This'j-s a neaï apprcach to'lhe iengih of the yeâr of iris iirneo

uhicl: accortii::g to l,aFiace inu-sb have beer¿ 4n..? shorte¿: the¿:r in the
*øaa ^-^ .r.Fr€senü Ð,9e. fhe observatio¿rs of Hipparchris e.¡ral,Ieô hin fuo infer
the truth of the retrograta.'clo:e of the eqi;i.t-roctial poinis aXong

fhe eeliptic, virhichlryå.s lr.ob expiai.nect tiIj" lÏewbon's tíme" With
great Lehour he maiìe & ea,-balogue of iCBCI staEs * th,rr firsb tru.st+irarthu

ore that v'¿e hs,ve and reccrd.erl thej-r positions ol1 sn as6ifåcia1
gLo'ne" IIe ål"so oz-iginateci 'hhe iåea of ma.rkiag ,uhe ¡:ositio¡ of
torvns i:l the sa&e råaûnet'.

åf-ber Eip;:arci'rirs there is l-ittie t-o arrest or?r a'üteniioa in
¡-l^¿. l^-l -+.^--"..üfte nl-srûrJr of astroaoltiy fav 7-¡ eenturies, bj-1i we cona ta ptol€mï¡
r¡vÌto vu¡ls 'born íä Egy;rrl;, alrcl floi;,risÌre ú Curing ,ûhe Znd_ cenirir;i Á"oÐ.

lie "',r'a.s the best- scho]-at: of his age e ilracbiea.J- astronoi-fler, .mathe*

naticiau anå gecgrai:hei - the an.'chcr of the i,n¡rortalt d-iseovery of
t]:eevecticnorlii;rationofthemooj1-aperiod.ica].changeinthe
posÍ-tion of the inoon's surface with regard- 'bo 'bhe earthr'rend"ering 

:

3l'arrGvr ¡rortior:.s at o;oposi'te Lj.urbs visible or inr¡islille aLternateiy" ,

ÏIis great liorir 'che .A'liaagest, reer:rd.êd. the previous adva.neeg of astro-
noixy, tlre sia.re of i;he science in his oirÌril d.*J,n aad. d.ereloped a ,or.an
of thc celesiial" rno.¡tltð.ents" Ii; reco,.ìrri_øec_ the eaeth to -se a _*pheg.e,

the i'amavaiile Gentre of tbe uniuerseo bhe Ïreavenl¡r iroc"ies revolving
round it in eireles, with uniforn veioci.bies. ,lhe rela-ûion of the



åL"

'Ê.- .-.-.' '.,r-.^.-^...^.r -^.-.1 .. --,-.- '.a ^.--^'.-r.- ^-^4,- ì +f- ^ n.l-, 1 ^.-- ^ rruuí riL¿lirL,sci-, !l= iAa i";; €ìiûinej]-l$ SLiF¡)ùTied ti:e iüOleneiC t.i'ieOr;i.

thi-rs earth iiei;rg the rncs'r, s taì1e , occriiii-ed. the io,i,'e st p1åee e and

fittpportêd- v,¡¡¡tev, tiie sqeond in ori.er; ajrove u¡a.,ter r,qaE ¿:laced, airu
anû- then fíreu eitl¡er be ing snpposect to exÍ;eni- to &11 i:rfinite dls*
+-,-^^ l^^-,^-¡r,d.¿l$s rrçyú¿rL!. the othe :rs " I:r Ðr 'ireyogs- the ethe¡ tre;'e ce¡.tai-n zotles

ûr lteaveils, each h-eaven containing ån it¡inçnse spirericaJ- cr;rs!¿111-nu

sl:-el} * cr95is,11ine, otherivise ihe liE^hf of the stars had been inter-
cepteå the snallest encl-çsing i;he earth, ânù the ì-a:r'iicz= spheres

e¡rcLosi:tg the snalier. 'lhere vvere ai fírsb eiEht of, these crys¡*.i-
l-ines u tc ithicii bi:.e foitrowin|,Ì i'ìeâvenl:¡ -¡odies in tlie oed-cr of their---J --'*

i:re::"easing ùistanee frorn the ea.z.th wûïe atta"cl:crj * i,,toorr, .iiaercury,

Yenus, Sunu l¿ars, Jupltc-:r¡ lati;Lrn, fixr:ij tttars. Eeyonul- bhese 1eF
'bha'ü wh:ir:h was su-oposec bo 6ive ¿noticl to the sptreres in its conc&ve

'che prirn-irn üobi1e *E whil-e stil-l- fa,rther or¿t wa.s the e'ra¡rJ¡reå,n

heaven, or i:a-z'acise af L:ler¡seil- sculs " T'lhiLe il:is exi;sacrd_inar5,

theory expl-e,ined" sone cel-es'bia"1 lrirenomena, ingeni.oi.r-s theories were
propcsed. Ûo aceount for ee rtain irregulari-ties cf ur:tioa" Thus the

aceelleraticn and- retard-a'cion of the sun in iris
o¡:lrit * wiricrr we ¡irloirii t* i:e e lJ-J-p'uicer- - FJã.s

aeeou¡ated- for by placing bhe esr'6h at E, instead
af ,at C, the een tre of the sren r s snpposed

v̂ circr¿LarortritÅCHK.



Lã"

fhe pe+uliar 
"e,raths 

of thc plenets¡ * Êt!¡t forwa.:"d_e -gcyrr sta,ci-Õ11as.ye

:aow baelc¡,vai'd - .,"ùcre exptrai:red b;r supposinE'che pianet tc revoi1re

round" the ee.abre Á of rÏre smaLler ciTcle Ð c B, whiclr wa.s at ihe
sãnae"bi,:re in notion r"ouind- the centre C of .the circle :{ t Iï I-ï now

TeFTesenting tl:e pS"anebarJ¡ Gx.*'s¿"ilice" îhe laraer ci:.cie is eal_leci
q?r êñftã-.-r-r-in the su:a1ler an epicyciÊ, ,ts time pgsseå bJ, and obser*u¡åv g

vations'lreeame Êor€ escurate so mri_ch the.nnore insoived_ d_id tire

tlteory beccme" fhe profouna of spaee wa,s filted -rsi-th huge globun-ar

formso aia& eccer:"tries anú epleyeles \rvere nuì-tiplied. in a íraliil€r iha.t
r'.'ou1d be ilíffieult io make intei-ligil¡Ie u and usciess if attenrg:ûed_"

ithís r¿enerabie piÌ.e of antiquateå hypotheses wirich had. reeei.v-ed

the seal- of papai ii:fqllilií]-ity, after havår:g been ge::.ers-i_ilr aecep*

ted- ii: various forn',s i'or 15 centr¡.2:íes feli'uo,oieces oÌi.ûhe iiltro-
d-tLction in the i6th centuryo of the Coperaicæ.n theory of the solar
sJ¡stÊt"


