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FOREWORD

Tamil is one of the principal Dravidian languages spoken
in South India and perhaps the only example of an ancient classical
tongue which has survived as a spoken language for more than
2500 years with its basic structure almost unchanged.

The ancient Tamil Véntars refurbished Tamil as and when
they destroyed the forests for human habitation. The Tamil language
and the Tamil land thus formed were constituted scientifically by
the scholarly rulers and a few poets. The language was constituted
with well framed grammatical and literary rules while the Tamil
land was constituted with facilities for a peaceful life of the people.

Tolkappiyam, the ancient complete grammar of the Tamil
language, is not only exemplifies the structure of the language but
also exposes the literary tradition of the Tamils in its time.
Accordingly some of the existing Sangam verses were compiled
from numerous occasional songs which were sung in a duration of
hundreds of years, otherwise called the Sangam epoch. During this
epoch, the scientific heritage of the Tamils had been registerted
partly in the ancient poetical works and partly in the oral tradition
of the people without much loss.

On the other hand, the ancient Tamil land which was
constantly changing due to frequent wars among the Véntars and
Velirs, met with the scientific development of war weapons to
conquer the lands of others' possession followed by the farm
weapons to eradicate the poverty of the people due to war and
farm weapons had founded a strong irrigation system in their
territories. Once the poverty was eradicated, arts and cultural
performances were developed in the country. Toreveal the various
heritages of the Tamils, the International Institute of Tamil Studies
conducted twelve successive National Seminar on literary,
languages Cultural, Architectural, Historical, Temple arts, Social,



Economic, Education & Vocation and Legal Heritage down from
1979. To fulfill the long felt need to expose the traditional Science
and technical heritage of the Tamils, a National Seminar was
considered necessary and now it is being held.

Totally 62 papers were received from the scholars of repute
from various disciplines which included papers written in Tamil
also. The authors of these papers touched almost all technical skills
of the Tamils, which are registered in ancient poetical and
grammatical works, such as war, irrigation, architecture, native
medicines, communication, agriculture, hopes and predictions,
etc. I congratulate and thank them for their Co-ordination in

achieving the goal of this National seminar which is unique and
essential to the country at this time

This compilation contain 62 articles - Twenty Eight in
English and Thirty Four in Tamil presented in Two volumes - which

navigate the Science and Technological heritage of the ancient
Tamils in depth. :

I convey my heartfelt thanks to the Hon'ble Minister for
Education and Commercial Taxes Thiru.C.V .Shanmugam
who is also the Chairman of this Institute, Dr.P.A.Ramaizh LA.S.
the Secretary to Govt. Tamil Development Culture and Reli gious
Endowment Department and Thiru.D.Chandrasekaran L.A.S.,
Special Secretary , for their keen interest,continued encouragement
and real support to this Institute.

‘ My sincere gratitute to the Govt. of Tamilnadu and
Dr.M.Rajendran, Director, Tamil Devlopment for the gracious

efforts in getting the financial assitance for conducting this seminar
under Part IT Scheme.

I also thank Messers Dr. A.Thasarathan, P, Janaki,
A.Saraswathi, UGC Project Fellows and R.Rajeswari, Ph.D.
Student, for their effort in proof reading,.

Sincere thanks to the DTP Assistants of our Institute and
United Bind Graphics for their excellent execution of this book.

DIRECTOR
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A very highly astonishing discovery of recent
research is the remains of irregation works in
South East Africa which do not belong to the
cultural influence of Egypt. The high culture of
Indian Dravidians who were pushed south by the
Indogermans had enough initiative, once upon a
time, to penetrate into the South East Africa and
to build magnificent irrigaiton works there. These
installations apparently helped the cultivation of
mountain paddy.
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Qs CeuSeows SHUSRF DS

HCure par@sds HogHd Csmeny, Gpuissd, L
CUTETDEHaI FEOSTFETTSH CUT(HLD. DCUDEND D LPOUTEET oG,

srenGey, aflener QUIT(HETHEIHL_GH 2 GHTL_TGLD FENET ST
P SLALPTEET BéGlwenin LeveTTEn Gl 3)FCFLadeh SHOLITL -
FENGT QUITIHLD 6THES IS LIWLGT LRSS DET.
8. LUNaCILT HIHTLILY

semersofeSi(mh sl LudTsemers UTSISTSSS Gumeuly
ysfaer, alewmgser, upmaisear Gumepeupml 8lHs &b
uuirsemers SToOug wTl uT&STOY  ererLiu@ib.
UsSEprseT @Uuudtd urTgsTLE @b QupasCur®



a4

Qeowps wpeopseenGu Keruprl oeirareir. @mmﬂvumm
s1g$s6 Gumerp QFwsseamarss LUNTL LTSSTUL BLGIY S5
senTad Q&merereumb. “Froued seessilarh GenarGu” (92 1 7)
arar b, “Spfmerts UGHN swe@uir (32 : 5) ereT gL
QFBTT N GUUAREDE. Seoerls et sTs5s Gsiigsmens
Fhug @sSlubisaisy L @ mselld sTeRTLEYEIDSI.

9. Y miaudL.

Qe gy maum Qs GFwe GlLIHLbLITERTTH IS
uentiev afifleurs eferdsliui (Rereng.

gl Aaerss QumpeEsGan Gpsvesssr
SMbyedL_5 Syarsnen gublss Senareyt (230:231)

ereirn euflsefleh gflgs alenarehi TG & miauenL_GlFwiuLb
2 ey s GSDISHD Si. :

upBEIFETR 2 tpeutser Glpeeney oy miss aupgs CuTyTss:
sarg Sl GASH waussari. s LIDG FLrEsmear IL (B
Opevenevls NS s TRSSeTT sTairn Q&)

........ Qurnilelr wppEpsey GClgTencvs &
us@eeiy @QUPks erem. .. . .. (237 - 238)

ety Qu@EurewrThmiue Ll &L LURED S
@)GFigenw,

Brgye ewersero GureSw Gumiy iLfls g
ST YT Saroi USsHSEV LTHY] (366 : 2—3)

aTT N FBTT D FLQFEDL. SL_melBsel eTeirp GQFwevraTs
dlgwp sTemevulleh FenL_ QUM GTHTLIGHSULD O &HTET DI
‘maGUT eligwed eaQUWITSS YUy (37 : 5) ererm
GULIGEDS. s e wasafler QsrihldsarTar Qpaeusey,
sLTal(Bsw Y&w Qewedsedr ypaumig Qsriflaws
Golues Blenenallh Qemerer Caussr @b

2 peutHeT g mieuenr_ QFig QpHeSHiTamerd &L L T&s
Sl s saT5SDGe Csram® GaFdeur. @Qewry &sC L Tsé
SL_GUWOLTWSE HMs sETEL LGHsmars sameliy wIHY
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g gls s Pams @Tmid FTETepyfng. @) mmeTD
genewliy wrhHhlé SL_BHEET SL_R0UDE HSHBTSOT DI,

srifliyeny ULOGT LIDLD TEIS

AT wids ek soVIOLBEEEE
FHeiT gy aflement @hi & oO\STMILD Lo MIEHLD (84:11-13)

ererm STL_REDE. 2oesTaG HABS CBDSGITHEHL_GT Fniguw
QLAY Cumrep e Fener LTHY aidbgid FL g S (GFmen
2 LpUTFET HeTSEw CETaT® CorggeryaLb.

Srdicnw Gsuiged

- Qpevedifg), L LG Qe akGiTaslelich pib
2 paurrser LIMNSOSBESSTIT. DYEIEGTLD L9M$0SHSS GEcbensvd
STl SIHPS Sre SIBLOLF®ET SPPS SILienLo OFENE T
DI STD DD QLITED S TUPLLLIIW SIS SHI(HLDLSET [N mesTL—
Cusa Qures CareTdlug TRTLSG HFFTETDIS FTLE.

Qs U pFHbs HT@)6V 56T HIHET

LoIgHeUTesNelT LoMSTLD Loem DLt (37 : 3 - 4)
Aevghg Sab sTHOd 2 paisdr, Gpdmad Srpplear.
B wE S LINB & QEeitD ST SIHLLLSET 2 LeTL urgslEafley
ofippgens,

s@EsTHE apw, CUTEw Si(HLbL &.L_oT

smwe Hpisg s sanGe Lt umigeSer (366:4-5)

ST mIh YFHIETH FTLHEDSI.

aranGay, 2 pauraer Gpebeney yfp sl SLTL B T
griienw QFUISeT TTLIS LIVaTTED S

ey

@ssToid s@nL QEFiigsmars CsTGsS Crrég
AL_S518 sLllipisafar wyysmi o pas Qemplency peire elerh&ls
Qamearer wpu-Spg. Uphslpder o palued &g e ser
@trenpw yPlefiued Flbgenard@L ULy SSDSETTSE  (B)IbIE HISTENEnLD
SeniigEpg. Gugib, UpssLAlpTseT QupasCUITE @lenwbs
2 pays GgmfleoaCu Qg auBbSET TGTLIGID LVTEID ).



FRISL Lun BAVS6T aIfl
BiGuwaramTamw

Wpemeneurr 1. QermiGaTeudn

- UpBSEID BT QUFITHENDULD YEHTE Lo&Ser 6T
awmpelued, uTuT®, YL & QUWEEG LDHDIL FUPsHs
&L L_GOLDLIL], TFS FEHVLPEOD, HSLILMOII eTesTITIDEDL! LIS6Y
Qedigicrer Qe aTaGaTTS& BL&HGS ol LUume Fhs
QesRumsdT oG, GPILILTSE LDBTeT mib UBHDILLSSID
Up srevser. @ampledd gyysafler 9mehOFwdEer, waiseflar
WTpSHME (popdu @alss Iyreafldar gl HF Sply
Wwpglwer LelR&leTneT. LiphsLilp 9 aewThigen e R)euDpleT
wiflg sHFTVSHD APliurss s C&Feyss ILIELD wenLpbT
Ceulliiy B Cuerareny ups ydsTsSd Heafudmhbs
&L gy Luent_ufled Geueflls Ul Berer Q‘/_f{g,smsnasmerr 2416y
Csweug @$s Bengist Crrdswr@h.

r

Ym Brevser

uppksllyp wéseflldr arpalumad HpLUTS
DS BIVSEHLD LD BTOSEHLD UL by S&d Sl H& 6T per.
Qg yp mrévsar L f QEdiyb werareaier weaTl
Curémsyb amisE yBlajy wphiGL LjeeT&eher
FrarpraTa i QaelldumL wnss sreaw gHUTE
WYGTETET. LOVTHET SThIGeT Umarps GQelyearser wifls
sheTews e wasear QgmLirysd srsamser QFUIHeTD
uenflenwd Qi gerenes . TarCeusTelT QUTHET LOGT G T SETTE)
Ysféstiu’ arr. Guaih wWéSEESTSL UeuThDItb @IF
rser CupGlsmereny veallsdar Gemfle fl b Fmipg b
Queurseud pL_sRdTper. QSsmesw ualsdr GBI BF
QerdwgsssamansCan samwvwursGaumr ypsTar b,
uSbpitus b uBe Q& geTerer.

silpssieops seoalr, @psssognf, ulLrGgmb,
Qserenenr 600 072
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B GuersEmenw
Hevaptd Bpd Qupenss Qedeukiser gwLb. @leupplesr
@mew s QaTssiTsd STTHSEEL LITHEHD ueTib S
2 W9 &eT margid QUBGUSHSG HUSTTWTEGTDET. @ewas
@uan@ Heoowraramea Gurawd Carerplermayih @uubi&lu
QURTGRTLD 2 6TeraT. @AUNDS FBSSHIL-GT STHS 2. 1paiuigid
Qurlidwaytd Qulgib gienewryf&arper.

2 paflweh ewesiler eflener&lerp LudT euemtd LipPlufib
upPlhE Thu waTmeaTl USUILIGSSH sl CQFuduT®
saflgub &Heuesib G F 1% LI BT Gl .

Qumlued Frins aeslsy, S Heb LTHSTULS
ereiriig ek yflomard Fl&pmiosd SEUILIG, UTFTLD, Hlev
Fr STHsw, Qeererd sELIL, B euerCobur® eearn e
aen & LD,

@ssamsu 2 paflwed, QuITBlulued FTips BT plomea
(QaTiflem_u yBlamand shssd sWlpi QuDBlGBLSeT
THUSHGL LIV FT6Tysamerts ynprarppPleub uSb o
USS b STETQTL. HTFTFT QUUDESWITET LITSHISTLIL
QT emiEs Ghmauid 9TETLWmT Hymindhlis
QEmaiTL_gith, QFWPMSWTEL UGTeTD aTBSHSE FDO s
yening &l 956 FEC TETLODHET LD &I QETEHTL_ HILD
ErCueraren LpPIL udTmL g ST BB GBS T
THTLISTS Pl @I (peTeT .

B opefwrsed

Quiig wenpBHb, s B Giu GClalugsmgib
srpflar @ Qaiiugsrgyd Hdwrs &fsbldr Cusib
THUGEIETD Zi.

1. weny Bl @@ uGH sraghsefar @, Somersafld
Ly g @SS S

2. amdssme, o, Gorb, gl FrsGsssiisdr Gumerp
awhmled 2.eter BT Qauliigsmed yeFwmgLd.

3 wvavugld@ias B7 ydunrg: fHleo Frszer,
Feoliuginlener @l g @ossTaid, B peflurGLb.



4. gyl uginlewhgith B galurg. @)& (e
Bymeflwrssib (transpiration) erewlsu@ib.

5. B gyefwre g, @eme Srreiumegibd e Gereaef @ame
Bymeflurseaid (Evaportranspiration) ererii@iid. @) g1 Liudflesr
m&T wwer (consumptive use) ereweytd euLpmISLILILD.

6. Heodugifsyer £ Qg B o Gadens (infiltration)
eTaTLILI(BID. e '

7. Brs@ PusSOnEs 1 aysd TEUS RO Y-
Pog@dlnp s IPCsT@ vy flosfbe Heobt Quiige s
g si_adled Crrposg gyw@tb.

@ew_omliy (Interception) sreaghseier @eney, Hener,
sl mger waslwapdlear Bg ughs wapbir Bl
ugdflener Yy wrwe Lav@L ewell L&ETL g S emar
wenuyib. wenyp Guiteugelr QgmL_sasGd @ent L) efyuwLb
Bles. Q& vl uTEE GoDHE R LEWES 0.5 W 2
B8 auewy @Q)BEGL. OBTL g Quiiyth enperwed & & mi
wevpuflen s @en_opfliiy elgwid LGS

Bomeflumsaib (evaporation) sen_ulsveor Brriigliied
2@ s weTuTGBHESID B yeluTe g Biw @ aIsEGLD,
araflwwsg Wbasab wsSu BepFFumsLd.

Brougumha Bri yeflwresgy

aefl Qevtiub, BrQeadiuh, @ly FFlUSD, STHD
eflengey, Cupuyiiier gyeray, FTHDLSSLD (barametric pressure),
gdler 2.liyd sarew wsdwuaTapoply Gum ol
Bleolugulefimhg B gefun@. sTHD WSS Hie
2.0y flewevuib @senerd fplgerGoas QediSerpar. BrriiLiriifed
Boays yefluwsssShew, aeluar _wsfdar gyaluwsss
Ehew 2darer Camurl yermd eefl Srrewmssd HsL
ferpgy. ampPleér aflewyayb, Qauliuwpy WBGHurarmed, auer
prrelurésid GHun@Lh. FTlUSLL, BA® sFs 2 LILFEHL
a@gwrg Curg aell Syreflurdsd @Gepuyib.

Qapeons sESHO Qesravsrsls NerTe b
YpLiumL e efleniGS D .
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. B ® edlepaid GpUL. wpSbEI GFmeT®
FTGW@ QeewsvblaTamep Gouaa@aruilet &L5(E)
Quwener oyjerar CsreTmey, GVWUpSIiLy '

2 (poe g mi HBAQWI®, QuUusL 6T Q) mid S,
QUETLOGHLD LMW GTET MILPS: &HTE6V
LOGTLIEN S 6TWGVTLD QFGHT MY 2681, HEUeNSS
sengQum@s wellBi Hleopba Camerplumiig

(ymtb. 161:1-7)

QupsarL. urL ey seflear afl yameGuupbLyd
sL_cvBir geopey L@y Cusih wpsbs GsTaET®H warewGLme
GBS, @)BET® wenpuTsLs QUTLLIFIGTD S 6TEILD QFIGenw
yflw wpry&pg. wbul QuEpb@UWEd (4yptb. 325) eTeTUS
Y giloenpous GOISFDE. wew B waralhgd GlFdomoed
ureopser sEEGSTHET. Youpwps GSESTAWTD 26L& &)
L asurdsl ULl udterg@e B glyblluyeiter g (Lypb. 332:1)
aarp Qs yBwSHL_SED&. STHDE Fgps CFLS &KL
Yos siefaar CusQuears Syl e e s,

e LK LT eSS 2 e _w

areflumiib gl S SIEIEG @)(BEISLOEHEW
pafl@)BLo LIF 16T LoT&HL 6V wperresfl  (LSHmi. 11:1-3)

GTGHT@ILD LITL GULY- &G eflenm &G &G peu.
Go&Ld

s&yast Qeauliugferned B flenewsar, pleb, HTeuyLD
wpsdwapper uglfd oerer Bt g lwrs& eef
weiT_cwsSapenr Qedauger alewerans Gosib C& e miau &
Biwe &wpp& (Hydrological cycle)uwier ykiswms Cuass
Swpg wep QumPag Bi Hewseafgub, Hlassy Baub B
Qumpga gy, BT B ylwrs Cuse 2w mwg sl
Qewevsar QsmLibs poL_QUDD aiETeTL 2 6TeTe.

U@ s siefiseher Syl & deg B scraaficn
S fumer Gamer (meteor), Biws Gsmer (hydro meteor)
sreriu@Ld. @) g euel T wsHerGL wenpumsayh (rain)
Ssburseayw (drizzle), uellwursen, el HiTEseTTSD
(pellets), uaflse enesssarmsajib (SNOW grains), sevwmwr ey



0

(hails) afupib. @ewer Cushsenelmbgs 2 HusHwrs Hevds
uguldemer YLy @ea AwbCumrg whHo b
ywr&Huyp Cumsemib. @Q,@m'_ﬁaeir awerfl LoGETL_6vSS6hT
Cuswrseayh, wWEhFTSayw, Ul wEsFWTHEaLD Sap. el
L wg et Yy liugHuld srphlear CausdSHearme
@ wQuUU@E uellwrseb, efwb ualurseah (blowing snow),
STy uelwrseb, wp@uaiuTsayb @uki@L.

Aeolurilear g yovag so_wdors sTHped
Qevedued (dew) Srmseb, wehssgenserTseyb (fog droop
lets), 8 yw veflwrseb (rime), sawerrmiy ueflwrsab
(glaze) smewliu@b. Qe gefsafer Sl @serTHeyLd
(agregates), guerey L uimisCurayh, seflgsa mitb,
LOPWPLILITET SFTesT g a&HenTEHayLb BYBSSLb.

BeolugtGeoas Qsrirbg el wari_ oS
s FrwsGsrer Guwsw aartu@w.Cuswrars WHs
siEwesiiu B oy g ualggisarser e s QrarGCGw
YL mlwug. QD CUEL BiidgHenFH@hid, LIS ST SHEmLD,
B Ldewrs unwwsgsdr, yos, srd Cumrerp Li@ws
SISSTHEHLD @) (B ELb.

Guoswi_ b (Cloud level)

Qeuuls UGS s ' LS5 b 18 &.15. 2 wiyLh
aerlayd @ LIugSess GDEGS Carl Bl uEHuied
(middle latitude) 14 &..8. aewyulgiib, SIHouLT LGS Feflcd 8 &.5.
wangullgub Cuamser Lyeyw. ewelbaT_asHd Qusiisamart
Qungiunrss srewiiu@h QsTeameeler sy UL Ul
QB Swir Ly ey, @en_ig ey, STipo L _ib eTew eLPGIT MY
auenswrsl 9f&seumib.

Cuaskisellesr cuensser

Cushsedr usgsumastiu@. e 1. mroGLsib,
2. greb Geilwed Gosid, 3. HIed YBEGCLO&LD, 4. 2 Wit GeAGLstib,
S. 2wt 9B&@ Cosib, 6. wenpw@E@ CLosib, 7. 2RSGCLosLb,
8 YB&GS Gelwed Guaw, 9. gelwed Guaw, 10. eryfled)-

L eriCwad wpseweranT mih
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Cusd seilepaflcar UTRQUITGETTS ()T Db 6T6H DiLd
Q@s&ern Hevevulich FARSL LjQVaITHEHLD Cussmss HLOS!
FellenSITEEHMSEN) NSILITET HTOTETT.

@rusl g Fwhs CaT@SFer Q&mamap
ors Nspier sEey HeTHTEIS (ymtb. 35:17-18)

GTEQILD  LDLILITL GVLY HGIT GrlpepsSsarGoe) FWwhg LSS
Guan. Cushsdr arefidar s@Ca Bl @5 uf b il by
Qaibewwmw waps@Gh aar Cwsw Sravy GUU®S

B GWT(Td HIFIGHTDET.

Fain@ Gewe GQarar® Cacdn® asuller &L@)
(ymtb. 161:2)

eTeguh LT ey eflengp g GlED QD Lo Guosmser Geuetrig.w
QrsHd Greaw® Quiiw veaaluraih GCsThpsas
wen L weraumil cilenmiGlaT cTaw s ST QED S

FL_varuflaT @U@ 9] EiuT T 6 YLD @& meeLp
Br@)er g QuuwgT TG (ymio. 205:11,12)

e urL ey sar @y dlears LBGBS emsmwsd GClemare
LS wepawd SEHUSHETHE Sl L_TES Syaew( HL_eSler
s@w Llguth geeentn es p&liser Beng QomererTLoey
Borr erars g mBcTpar. GussEler Qubssams Lo SHHSLD

GTETLIGN S,

S(Hef QuTETLD % 6w o] S @)w
wL Qsp@ o) doGsmass erifledlus
ueflanrd ofaa® epsaeny whGp  (LSHmpy. 31:15-17)

GTETEILD LY HATTED Y BILIEOTLD.

snrenwiPa Cuad Hrarh QUG TETUDSS
‘ST (pLpSFeIL” (LD DI 84) eTel piid, LOGHGVGHIILI LIEDF
aplt b Guimed o@hE SUpLD STEH LIGemesT “Loemeu@Lp LoEHFIeH”
(yptb. 103:7) erawayib CossSledr serenLoamus Leisrem L1 Ljeuaurt
s QgL sefldd LSy QEUSIGLUMS SBlweTib.
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ey QuTLhge

arnafledmiss w Fis Paumosmers gremers
(drizzle) gyebevgy wenip THHCYTLD. 2.enpLIGH auig efl6h LoenLp
CurflssTed 9 g uall (SNOW), uealsgrer, e wTMums
flpeurrib. 2 eopueh eTeiTLig @ myueiiiug shser (sleet) GREST Iy
Salg 0 ueilling eysermeayh (snow flakes). e g aueM@airiLs
wrerg 2op Galusfpgw (freezing) gopaurs o srer
sTHBlarGL wepd gien aflupibCLim g Uefld &) 56T 2 L_T&ED 5.
20 Fm uafls gieimg er (snow pellet) LBsy Liew Qosvedus ey
Uy oyseT Hallbg Sevomm L @TLTHINDG. L evig oS
Qarar. worf Qumfeusmey (precipitation) ioenipujib, Liasflujn
flev s euswmer Hir ASTISHDGL Qulgd 2 seaySespe.
@)tbioew oo wr iy uphgBlpr "Quud’ adrp Qerdemd
GBI Qereraiy.

@ upoen AP M e s IR, GelliThs &ThHms
sl & S@hid @ e gy Gley gL STHMIE & ewll & ki g @b
Cuom grougmed Quiiou gy wpaliys Gugswent (Frontal storm).
Beoliugdy oeeg Brlugiider Ba gpu@ Qeslius
svarsglanmey (convection) Qi ib @ ieTared GlimLoenLp
(Thunder storm) TRTLUU@REIDG. eI QU@L
(orographic storm) wevevd Qsm_raefer B& &mph s sesfleb
Cuwrg Cu@evpeys e &TH oy @G‘rﬂf'r.éf@wml__mg,eé‘r eLpeuLh
2.&ETL_THD .

CsarCuhG LwmesdsThmler YT sL eb 9Mey
CuhGEQSTL T8  wewevasafar Bg Curd Cupss
SLpaoTiidy 2erer Gayerid P& SIS wrBevih eueny
&= Fhiser wpseb sarwamy Quriflelafern s @
Biuseafler wpsed ey SHe BT 19 657 GlusbumeTer @) kiserfleh
Quu@Bar wew oeyaTs Quitg Qe s Hhiseafe
el &@Lb. @) ILi(Beu LoenpuwiTet & Q)bEwrelar e Giofpest
uGSule & pSw TG By &6 gy, oy e @\ gt LG Sufed
Baw smew By sReimg. sri (kharifhr e ¢ FTGUL
UTST S G aiT-@OMmevs & ki 6irseme Quiiuyth  wempufenet
BICW  pevi_QL gy Hewrp g,
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sl @wsHukiser QUIEBLLLITEID ()6 STTST
Qupems Hspeysmers UL g ss5s &TL_1g U GiTem e,
GOLILTES gevavaleowls IMp g ClFeTn Senevase, GBS BHF
Qacveuib L@Gaud ST L@GGL G, F @& Glwitiger
@ésTILILGa QUDES BIFESETTET L SiLbenLp Quriflgeb,
wrhiser, QFy QST G WPHEWeT LTHMETS &bl
yssreoL. yefpSnssw wsdu Bepeyser Gplld L
LIRSt aT.

srraTRwSEd way QuUissTD, STL 4G @)esflus
sreowmlihm (ypb. 119). “srit@QuUW 555 Quaptd LT ®
FrSsI LY wwumsl ue 2(Wsl aNS&” (ypib. 120) erest my
ST ETRSES® weapLUUSETH Baralbs Heowg e 2 (ps,
cSlen B H oI

NSNS S 2GS SILD, IHDAUUCD @uimriflp &itp
2 @SSl 2. FHUTHI 2 auiblevid oemi’ 19 ujip
eauangwr wyliler wr Gumevy (ymib. 142:1-3)

arar, Brfleowsalayb, srir febsaf gy wenpGluTflEs
QediGuyh, W& Gpbgl (Ypb. 153) 2wydsme) Cuasamss
FEGL e (Yplb. 154), Cusgamss FLO&EGLD LoV (L{DLD.
159) ecrameyib Gus Hoaw® wempGumplyb STL &
FDLILGRSD &I

srisTwE S0 QU sTame Camordl gy
QuTfluyib eTeHLIN S,

2 wald s 20w Hplifle

cuciTenTd HHew aenEGSHLY FLOEHEEV

oy &edim S sbiler yFi&eres Simbal

sEHEpFame sippf allsbuet Bloubss

sreney ulenss@p QUTWOST® (uSH my. 81:1-5)

ereiTD LUML_evig &aT afleTd@GEletTpeT

weeuiss QuUUIS WY FMETHTTHL LIPS
SEEN ). e eTeTaRlleL_BISIT. L) wemevulleh 2 Grer Hena
fa@miSerer Q&G (LYpih. 109) eTaraid Q)SSMHW FEN6 &6
Gamer UG aaums “@Qeflu foguyoLw HYpHs
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SHMESE LUSF Geuemenuiiey Guomii® yeflpsa 4D @)SLd
RU-$5 WPWLULaTe QFiwiul L sepwest” (4pib. 116) eretrp
QEtiumed yPlwemib.

@uwepbt y@furs waTeild &y
Qew@evwis urewp @RSGuY) H@pel dup (Yypib. 147)
o1l muth, 2. &AW BE S 0S8 @ S HeS (Lpib. 148)
erawmaylb sevlblens oymel S uaflhig w@gssaTar SibBr (Lpib.
150) erarayLb, &pki@ e el & YMmaSa RPUIGLD (LpLb.
158) ioevp Hloaw®h sShanswTseyd (Lymib. 161), CuwhHGsH
Geansssadw Qurest uGEHaTD QB W GL emevuled wpHledler
@y Cw ny aprpm&ler LLOughs, Us Bevgyent it srellflwimseayb
(4ymtb. 166) yred Q&TL_BIb Loensvls LGHUIAD FHTHEET LLHGLD
TeTLIDS “(Kell PTEGLD FenipLuilch FaThsemevd EHpleuenT
IIRSFS G ThS STHSET” (LD, 168) eTawraib, euTew &L
Soewe Guwsb wepwrst Qumflts wewsededwmsb s
shaGerm® @pm& Gur@ wenphi, CuumpTEL aaTums,

UTETLD GHetor gio gemev®) g erT S
sOOUTHS QU@ wevewed CuAwrhay (Yymib. 192)

eTebT b yBIHCDTLD.

o1, HHAIUTE, YDTHS HL_cdd) F&HTD S 20!
updlys B Hevevser upBluyh Brfloowsmers UESTS
THUGS SISV, @BSGSLD BT Flanus@nd@d &Tas aLodse,
Qb BGhs Brdleowser, umsaiae £k samenr
Y PESTH euaTenTid STSSM, BHlewBengl QuUEsHL Lulium s
FTSSHH Wyl CFLIFsEHd UPHSLILY BIvFerlc) &mewrd
&lL_s&lema.

BiiBlenevaser

Dmbi ecrp pifT & Quem @ aems Fenyluhpluyh
FhE @QEEHwmST somFlTpeT. yhm BTsTer ewed
Glavafgafleh Lgal eflemerdaane LAEels@ b 6T6T I D &HTOSE
i sauirser podert. YsCausmer gynmiBmsiE et
Cum. (pwerpert. smenswyd srelfyw upPu GOy SET
2eraren. QUITHMUTESF FESHTVSH® SwWib eTenlIu@h GeonLb
LIGTeI D, BHLH e & Sk, S eTarliu@id Brifleney, gneued,
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GLL.b yowg s Curdap B Haowsdr QBHSSTHS
QsM&D &

245 Lh

Quibems syFeRTTs QDO @ ifled &L Liu@Lb
oyyaTwearewé sHRCUTEL HCn yFPIWTE: Lol S,
Qrupemswurs FHosHe oporsl ueTard QS5 B Boind
@QupLiLgib 9ysLpl eTer LD,

BissTRbS GDIRSTERFI

LSS ST2 1D @)aTauTener

[BIGET YTV, LI(BAUT TV

sepe s Gxig pp, GTTE REYE I (ymib. 18:7-10)

By LiguyTn STPES @AY HTEsE wrs&le
e Fenerd saieyb eumener (@)ar LB FeeriLD flw gyoeb
Bemsemaniyib LSS euymed LBersemaryid o QuimmmsSu
Qo hm Lersmeryd QHTETL & YLpLOTET &L eTenF
QEwuheFLUTS MWSEILIL L sl s UGS DS
Fleg§leir eTebency &L QyLpsasL Qupp GL_Loeniofs Sy HLpl
ey “Hlev wwwy QoS GETE ST g&LH” (21:2) eTeiIp
oy ufelr aufl Gl L CU@Ons. sy Blopss HPbES
@Lgpeviw sLp (ypid. 37:7) TGt MiLh, GFTRFET YL
(UPbHmy. 45:7; 7112), Csmareued (pH@OW G@THIHeET &L
(USDH 1. 53:8) eraTmith Y Lpib FledDhS & S L LUESISTD .
@uugwmer o &pse CaHrL_enieowil UT&STULSHEGU

LI GHT LI &) 65T D 63T
&SUILD

TSNS GUIILSTHYLD gieows GULILSTESaD FhiS
sTwsSHw aupmGlu QFTe ‘Swb' YGL- £ Blevevsafley Lodser
BeHursl vwstu®Ssid Bi BHenevEenrTsd SuHDHS
GO T, SDGS STUGETTTHGT @) (HHSTITH6T.
gQarcTpreh LesaT BTL 190 @Q)BHS Gunme@l ypluL .
uramearsmarsd QaraT® @éswhsemer PSS &b
USTTSDS Sugn, e ey ewpns Qe b LIDS
BTl g.eot evswmeirL. Guirit perpsefle QHTPTES &S @L-LD
2 GTeT S @)Bever,



@aflgy @nfer sefl pi-ojay

&y peni_w Swibd tigdlenet (ymib. 15:9-10)
TGN 9Lg-F@HLd wTewan T BirBleusefieh Lig b 6T6TLISEET,

@Yoy & @gn@@@wﬂ@ QuIpdIS WD LIg wiT
: (Upib. 44:1)

aTam b, yeer @& Cumerp Birfleosaled Gaflgsmer
GT G LI HEMEIT, )

ap&r amuiley Lal&swid Loct el (ymib. 79:1)

aarm uTL g dadgHdarper. CaremL & sTwsGd
swihiseT sTHIhE CuUTELh. GL(BLIT YLD UmL_cvaelled wrener
saerd Qarag®h Arfloawsmerd swE&d Gbeg LIS
U@ SSUMSBU LD FETHDET IYPISSOSULD STT LPLY.FID Si.

GLenL_wtb &lewt miib

seflp UGHE 2LPSGSEFVTH sEEL 2 a7 DG
ofgT&u Shoaryeame_w HpiGerd (ymib. 306:2) upplyb,
o arflewgSer Koy Curawy, prarGCsmmib gL _emw
QeuEplui ereu®s, “Samriu@ seued GCgmamiy, BTEHLD
yoews§ s@Qw sTeeveT ymieneu” (311:1-2) eTetrp oLy &6l
Send@&laTpen. swemert ek g oL ma&h euedwt, 2 autliLyg
satTenyen_w Hilevend GQarein . Hpigorsems s w Splw
et eTTUSMETS ‘S MGG @Dy avo eurs Fmeued
Ae@auir euipdens, Fmri” (ypib. 331:1,2) eTgih LMLVl
ciler & &I &)

DIMGTULD LDS LD

aurallelmba Quiigioen, Billamasmer flops s
ADTE @OEETH & G GFdrp SLeld FEHTLLOD
et Mg bbeogls Lwel UGS,

QuEsQs@ém wmh Oaudararsas @mausGared
yAQ&sradu@Gie wewe Qarawr@ Css&lerm aarumgL
Mereuqptd aufger Leliipd s &leaTperT.
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QeueirL_amawd GFLbLGTeV LIThEI oTUILl&ELD
ue@p usliui uflw GleeTerss&
ferpQEmar LFedled LFETD JLuUID (u&nmy. 17-19)

Camed Qumisgerer Lmpew (W&l 2y ey
aeips &l LOGHS e B of Gevr sL_adled QFer @) FVLILMSS
@G wésaflar CuGFmaiamw,

QunisQaDBlbg I LUMDWTDH LGTEV Q&M1& @& BIHLD
(uBDHmi1. 22:29)
THTD YL wme PIGITLD.

el Feo GsCsTeilwmed Qubas GYPWTs
oyevions B Ao gt FBS) safi_tb Q&FDTLOE
Nengud GSlewgHenen,

urie L s GTTE pEYE IT)
Briojaper Baliys &P (ymib. 14:5,6)

eTeiTp LITL_ig ulled SHITETGVTLD.

Aevb GBS @)L-rhiser Caermib Brfleew GQuUEBHF
Qedige CauaT(BILb. et Dl Blevg giL_ett Brrlenevenuss s 19 &
srgQami @eraje&led Aenevs@omn ser Guwey 2 uE@eTer
ey BHoISEW LS et CTGRTLIDS,

HleverQperl w@@a&e Biflae Gumss

SU_ Gt (ibLo, @)U SL GGy

serenm@sri G)auets Sei T GsrGy  (ymib. 18:27-29)

eretrp Croposesrt Qediyerig.senmed PIIeVTLD.

LrepUd & DI Sl HEDVELILILD, eTLL_ITLD
prer eopGUT@ID UEETHS HFHMETULLD 2.eDL (L O saflBbs
BevgujenL_w & pGeTh LIm SISTLILMT @)sheuTenLWTed 2 L6l
Curayih eTarss QUIT@BeTELOFS LITL6D euflEer L968T eu(mLom my:

ST BT ShISET feveor Q&rBrtseng s

QaerBis Ami@enio Feraug) wrGsm  (ymib. 118:2-3)
@ g L Brflevevsaleh LG HMLSHIGE STOUTWISET
anpwrs Bey RUEGLRSS uUnFTSH DG LweT @S HeT.



yemeootb yseller iflpeme (24:19)

aarp urL ey Cupsar. Qeufowu 2 NECFUED .
wsHOBEg B @GETD WPLESSESIL6T uTiisaHTehsafd
OFerp gy eretrp GFdiGenw,

Bulwer @alé@ e Lsaedr (Lypib. 176:5)
eradrp Loy CgMels&pg). wesd B eriCuT GIb ojPSSHLD
LTS 816 GQeramGL. QuéE aearues,

2 erarsSlet pyend@ b Lafliss senaGuier;
Blapagens ygeier L&phbsOaTsr 216 (376:19-20)

Gupser Lm_e oy sermed yBlweib.

BGyriL $@er Gmé&Cs yweawser S iUl G
WHSGS SSaHET @)L L’ g (Bhsmsuyd sgeie Birdsfelen
srsafler Cpligd Yosedr YSHEBES®SUYLD ByiboeTHefled
v R &EeT QmididEwmpsensuid, g{m’l@/bﬁcw Q& e gy ib
ey saflcr s&srmsdr Cappledr LS BEs®BYLD,

Qumiiens aumulley yewr QLT 1gefer

Qpdigetr yfidr flangsi. Qs mrefer

ausveur wymerfl &g Q loesr LociL_ (USpmr: 27:9-11)

@D LITL_6vig H6T eflend @ &let me.

QEsmew srad WGsah, weopliuy BaoFé
Ceull$gid Epliunss G L 18 H& Qawey Qaiiw ghuT@SET
il ul @ everBlevirser Gefls s1& Splyp oy @) s Sen b
& UDSUTG FTLTE @QEESTE sl BT
Bevasmery damerflosmary oyfldsst Cumiepenpus
Qesrup mGletrp yébsmew QEBluTss STesr upiyBmsi. Q@)semerii
Weraimd sraTm 2 mif) QFURDSE. S QBT D)

FmDDEH S gymeTerw; Yysedler GurpHpri

Qs dlefloug) QarwBeur auyiby oyenewtis
QuieasSii b Fipef '
Qu@poyern L_Lievu, sjeud oyser seme FrGL!

(ymib 98:17-20)



59 -

. B Beovwsefldd Camen & srewg§d B applead@ib
GTGTIIGEGTU LD DIFe) 2.6TOT (PEHWFET WITEHTDUWS Fal_

FpSHefGILDd eTeTLIS T LD

eenii&E@ M LOTEHSEGT QYL & FeEIGLD
saeTu®) Fevfis seflpr o B af psi@id
FIUL e & STT S 6T6T (4mLb. 104:2—4)

statTp Guopaer umL_ey aerdgd. CGuayb, BiBlenevsaflesr
Lgpsl L. gerenwmgyh, TUCLTEID STaiVT ST
#TSgld QaETar® @)BSS (P WTS CTTUSGTULD 2 GTiTh S
QEF S FID (PESDOWSETTeT FTTLh, @t mar Gumerp
Quuer_w psamevsaer B aeriggeart. uawsmed Cuirid
STeRIFels wramearsmerd Gaman® Brlaowser obliumss
sTOLSHETED BT Heneser yfumwed &TLLISHETSOD
gHu@SSu ghuri e Cupeari. uTL.ed SardEEn S

LTS U&FH)

umard srTwsGa GQuuub wmyp fags Cs&&lo
ursardy Qewiarg lseybd gawfwib. BrsCss555e0mb s
Smofed Ll L B, aps Bleww, @uaTimb ploew,
QOGTDTLD BleDeV UTIIGSTE), &Hebrell eUTiidsmed upsedhweum pler
fLpeULh LITFET Quene gyenL ujib aueny B aferramed s@HS5
o flu upd Gup@srdarer Guaw@Gib T@TLS SHHT
BeD L_(Lpenp W TELD.

GUBrns @BEsTed Ys@eT LWL S S D
apeopenits Fal_ BB ESETT.

yaip u@ellecy smevey Ggreimig w
Qe ks b Guuigs Fuoley
el GNBHS WPWHINTUIS STy
wrip 5@ e@TG_aT, upl &l 1LomS Q)6 i
(ymib. 319:1-4)

QFbwear HasSda yamwhs wheld Heawpams
Carem® smew earLr&u Paups @S ®w5 g GupLinl
PAeovaurfu Bogs SHplfdewrs @eadHear wphmsHed
MAUSSLILIL_HETET UPeLD WTilhs & umilleneryent w
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Frgufled Quidigy wasHmiiur. opsflovars Qsellus Qedw
ai@é;é;rru.'l QL@ ewaugsmed ybdr Fpflgin wTHSTSSTI
Y. Gy-porl ustu@sHu wwop GSPOLI_LuBRED .
GUBrTe S QL vweaTuTL RdsTer B Cuirs erep&lw B
aie Qeaefllgefledy LTHE fmeardéFme 2.a@NL_T&GHGTD FH.
CGuwaytb HPserey feogdsd smi d sUlppred &S O
UTSBTSSTR WPpSEEH LIGTLRSFTT CTCTLSMENT,

QuaenQeus seafls&lg Herifent] o.enL_ggué
Symfev eeapflu B eumdsls LsHd
s mIG I (pHamer apuller Gomild@io (LSDHmi. 22:12-14)

GTeW GU(LD LIML_eVLg-&emmet Blwipiy.&im .

Gaflirps BT UTES @eFMULEL W DL _LILSHeHeT
LoGTTeRTTEY Qyenl_&&L Gupmwed earTed enL_s&eTmaTayb,
LW QUEBGUTIITEN LILIGHGT 2 GHL_ILI DETITHEHEI UGN L LLIGH QY LDITET

UMSUTSHID Isrn @) _wawhs BTG aferm&ler
GTGST LI SHED 6T,

SETLIRTSV LITHS LLF VLD L0 Did Sl
whasfletr GlF mid@hio wimesstic ;
uwetBlap ewaulllesr (Imi oysaTsemey BTG
(ymib. 7:11-13)
GTGHD LITL_6VIg.&elr eflerm @ &letper.

yWled shsTen QEppliug Gsmibfléom’ U Heeuiey
#rr Cuosvredrento Gl _m e L mgutb, Bengls LT HIHTS SIS
F&a sl LwdTURSSS SHPBHSHTT THTLSHETS Fhis
@evsSlutiser bl oBlwiply Em s

Cavarrats giempuyyer Qgmiiryene_w BirGweurawanio
upBlu Fpgwer shs @QowsSuws sTwsECCw @Qurhs s
arerugmen Gupaa Frelr psear flears ferd G erper.

Qésmeu Cauarnanenwggemp sTigs B
Cuarndrenwdier alenearaurs lenerBlemser QeFflliyb
Embser. L eedrumedd, GweTumed eTar @)(RUMSWTS
RBBS S aueTuTed ereiTLgy LeTQFW Fleviomd, eumentb LMTSS
ylwunsed;, Quwédrumre eaarugy wEmshlowrT&u perQFd
Bleowrseyhb sHATOSHO &TewT 1P ED S).
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ueTTr&w Leat@Qed flewsge, wewip Guilis FrEpLd
B Gy HIN_TH enSUIeH Hog@er GmissTs T 2 (et
sreirp QIS SHETOSEM FmplLBED . T 2)Cs epedp
BT FhE QEesHwus STVSE QD Rerupplul L &
eraTLsmaTts LlaTaumd FTen leTSGHD Sl

LyeTLyoVLD GG SILD QUGHTEnS eilen et GhIT

Emeni_t1 LoUSE QeSlL L1y

BTEs& g u QesTiparf LO(T5 51 &) 65T

Syevi@ 55is Swwioenf Glupre b (u&bmi. 58:15-18)
Quoguitn, usleeT Ly g OGum i wetTessileh GrauraeT Fenar

Nenss s lenareldSerl 6T ILISME,
gm QuIes Qs ayprgl Assipeyn (LD 13:2)

GTGT mith, WTETSET LOFSS HovgHd 2 ey Qeiwg Csama
ufehemey eTETLIENS,

sefl g1 g w Lo FAEHFIN LT (US D 26:2)
GTGH MILD QUHLD LITL GVIg-&HET e & @& ST DT,

Queyw, Eiflopss usrasHod dosss o6,
Blerenowmed B @p& e mLoeD s@by GuUITg SHa@PSGLD
GTGTLI I,

swgb g @15z upSBGT FTUTS

FeoLpd HHLDIGH adldS b Sl (iymib. 137:5-6)
GTGND LML GV UITED GGl & LD. @)sweTSSTH SHETVSED
LoGRTLOMH MLt LeSHlwmTS awd@eaeahsaflsy gl waTamarGum,
s s wavwarCur G @ryuerey @B L Ly, @IuIeh
Qevehselley greyeug GTeTD WPSHD THUL L & GTGTGUITLD.

Qupwerey QuUEBSHa@EL Sy TSF@EW o6
serTaib OS5 HOIHS PYw sl WS YHPOTR WPy LTS,
Ueveuh mieT GaueTerLQUEHGLD HET DY STETLSTET,

[5&@6‘!6&1 Sewpujflvency §ibl&) et

wergyuii Blppm Bogibficeney
aelibIGlesr euebluyiblévemnsy (ymib. 51:1-3)
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PLANETARY THEORIES OF
ANCIENT TAMIL ASTRONOMY

Dr. @. Duraisamy

The origin and development of planetary theories in India
are still imperfectly understood. It is generally believed that the
planetary theories capable of predicting the true positions of the
Sun, Moon, Planets and Starts mentioned in Tamil literature.

In some cases, the position and physical descriptions of
the planets are identified within the Tamil literature. Among them
some of these descriptions have astronomical significance, which
are going to the discussed overhere.

Heliocentric Theory

Man's interest in the heaven in perhaps as old as the
beginning of his carrier as homosapiens on this planet. This is
doubtless a consequence of his erect posture which enables him
to look and wonder at the sky, where the various striking phenomena
occurrlng day-by-day and night-by-night. The Sun, the Moon, the
vault of the sky with numerous sparking stars, bright and dim,
must have appealed to him at the dawn of his capacity to wonder
at and indulge in certain amount of specuiation about them.

Ancient Sangam classical literature called, 'Sirubaanattrup
padai’ which reveals the astounding astronomical knowledge of
the heliocentric theory of Universe. Later this same theory is
propounded by the astronomer, Copernicus during the seventeenth
century. The Sirubaanattruppadai describes such theory as,

vaanira visumbin kolmeen suulintha
llankathir naairu ellum thotrathu {Sirubaan. 242-243)

Research Assistant, Dept. of Ancient Science, Tamil University,
Thanjavur-613 005
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Here the 'kolmeen' and 'naairu’ represent the planets and
the Sun respectively. o

The Moon's path was divided into 27 equal parts because
it takes about 27"/, days in traversing it. These parts as well as the
stars lying in their neighbourhood were called 'vinmeen' and given
the names Karthikai etc. These are mentioned in the Paripaadal
(10:1015). This poem represents the complete picture of the Zodiac
and constallation system in a particular time.

Saturn and its rings

Saturn is unique in the fact, that, it possesses a well
developed set of rings and they make it one of the most impressive
celestial objects, viewed with the telescope. These rings were
discovered by Galileo in 1610. it revolves round the sun in about

29.5 years.

Saturn is mentioned in the following texts.

Maimeen pukaienum Thuumam thontrinum
Thenthisai marunkin velli ootinum (Puranaanuru 117:1-2)

ariyavan pukaienum pukaikoti thontrinum

Virikadir velli thenpulam patarinum
(Silappathikaaram. 10:102)

Fig. 1. Saturn's rings in its orbit
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According to Tamil literature, the planet Saturn was
originally called Maimeen, Kériyavan, Manthan and Mudavan, but
Jater the name 'sani' was given to it. Here the words 'manthan and
'mudavan’ reveals that the Saturn's longest period of revolution.
'Maimeen pukaienum' signifies a particular position of the Saturn
rings which commence once in 14 years. Now astronomers have

predicted the appearance of ringless Saturn viewed once in 14
years.

Venus and Rainfall Prediction

it is the evening and morning star and is the brightest
planet. It outshines all other celestial bodies except the sun and
the moon. Venus is similar to the earth in size. Its maximum angular

separation from the Sun is 40 and it shows changing phases like
the moon.

As said patinappaalai lines also refer to the general
aspects of venus and its position as,

Vasaiel pugazh vayanku venmeen
Thesai thirinthu therkku ekinum (Pattinappaalai 1-2)

The word monsoon is used to connote a seasonal wind
which flows with consistency and regularity for one part of the
year and blows from the other direction for the other part of the
year. There are several physical factors that are believed to influence
earth's climate and monsoon. That is 1. variation in the inclination
ofthe earth's axis relative to the plane of its orbit, 2. position of the
planets (inclusion of planet transit and occultation), etc.

Based on the position of the Venus in its orbit, the ancient
Tamils had predicted the monsoon rainfall. The Puranaanuuru
represents the same concept in the following manner:

Alankukathir kanali naalvairthontrinum
Elankukathir velli thenpulam patarinum

(Puranaanurru, 25:6-7)
Nodal Points and Eclipse
Observation of the eclipse is recorded in several places in

Tamil literature. Ancient Tamil astronomers added Rahu and Kethu,
to formulate their Rahu-Kethu theories of eclipses.
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_-~" "Lunar eclipse

Fig. 2 Nodal Points
Ascending node - Rahu; Descending node - Kethu

A lunar eclipse occurs both the earth's shadow and the
moon in its orbit will be near the same node. The point of
intersection between the ecliptic and the moon's orbit called nodal

point.
Thinkal kool neernthanku (Perumpaanaatrupatai 384)

Mathiseer aravin maana thoontrum
(Siruppaanaatrupatai 185)

The interesting feature of the above passage is the detailed
observation of the changes occurs in the moon during the progress
of the Lunar eclipse. The Thirukkural says as,

Kandathu maanum orunaal alarmaum
Thinkalai paambu kondatru : (Kural. 1148)

All, to whom the full moon is visible, will see lunar eclipse.
But the solar eclipse is not as such. The people who lived in a
particular region of the earth only could see it.

Meteors and Meteorites

Meteors are stony and metallic particles revolving around
the Sun, which will be visible only when they plung into the earth's
atmosphere.
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Meteorites are masses of stony or metailic material, or

both, which could be reached over earth through the atmospheric
air.

The same fact are referred by Puranaanuuru and Suudamani
Nikandu as,

Thisai eru naankum urkai urkavum (Puranaanuuru 41:4)

Vinveelum kolli urkai entru aakume
(Suudamai Nikandu 51:3)

Here the word "Urkai" represents the meteor.

Skt. :Ulkka = | meteor, fire falling from heaven
Pali : ukka = torch

Prakrit : ukka = " meteor, fire ball

Bengali: uka = Torch

Oriya : uka- = Torch, flash of fire, meteor
Marathi: uk = Torch

Hindi : uk = Torch, blaze, meteo-r

Greek : ulka = meteor

This shows that the concept of urkai (meteor) are existing
in all the languages of the world.

Puranaanuuru says as,

kanaiyeri parappa Kaalethirpu ponki
oru meen vilunthatraal visumpinaane {(Puranaanuru 229)

Here ‘oru meen vilunthatraal' represents the meteorites.
This poem also expressed the position of the planets and starts

situated in the sky and the specific times during which the meteorite
fall down to the earth. ‘

Conclusion

Though the ancient Tamil astronomers did not possess

the telescope, but they have made their continuous observations
with the naked eye only.
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The Heliocentric theory is mentioned in Sirubanattruppadai.
The ancient Tamil astronomers had predicted the appearance of
the ringless Saturn, which commence once in 14 years. They had
also predicted the monsoon rainfall of Tamilnadu by measuring the
position of the Venus.

Ancient Tamil astronomers added Rahu and Kethu (nodal
points), to formulate their Rahu-kethu theories of eclipse.

The fundamentai steps for computing planetary positions
were worked with fair degree of accuracy and embodied in ancient

Tamil literature texts.

Thus the truth is revealed, that, a few astrophysical
concepts expressed by ‘the ancient Tamil literature have close
resemblance with the modern astronomy.
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HERITAGE OF THE TAMILS IN
ASTRONOMICAL STUDIES

Dr. ®. Iyamperumal

Tamil culture and heritage are among the most ancient in
the world. Many of the popular languages of spoken today in various
parts of the world had not even originated, the language Tamil had
literatures. Tamil is the fountainhead of all the Dravidian languages.
The prestigious Classical Tamil is rich in literature. To fully enjoy
. the beauty, magnificence and wealth of Tamil literary works, one

life time will not be sufficient. No one knows how old is the language
and the culture. However, it is agreed by the historians that it must
be several millennia old. The oldest literary work now available in
Tamil, named Tolkappiyam is estimated to belong to 1460 BC. The
ancient Tamil literary works, from the age of Sangam, deal with
love, war, governance, trade, bereavement and mourning, apart from
the olden age science and technology. Sangam literature is a
goldmine of information on heritage of Tamils before they came
under Aryan influence. The Sangam age is said to be relating to a
period extending from about the 3 century BC to the 3 century
AD is widely regarded as the golden age of the ancient Tamils.

The concepts of Astronomy and observations of planets
and constellations also could be found in the scripts. Astronomy
book was referred to as Ganitha nul (Purananuru, v. 229, see
Purananuru, U.V.S. lyer, ed 1963, p.401). The ancient Tamils in
their works called the stars as meen and the planets as kol
(Purananuru, v. 109,129,229,270,396,297&398). The Astronomer
was called kaniyan (Puraporul Venba Malai, v. 174). Sangam poets
Kaniyan Pungunranar and Kudalur kilar (Puram. 229) are considred
to be some of the teachers of Astronomy knowledge. The poet

Kabilar also provides details of astronomical objects in some of
his verses.

Executive Director, Tamilnadu Science and Technology Centre,
Chennai 600 025.
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Astronomical Data in Paripaadal and Puranaanuru

A comprehensive data on the positions of the planets at
the time a particular event was recorded in Paripaadal. Paripaadal
is dated somewhere in the 3rd to 7th century AD period. Paripaadal
is considered part of the sangam Tamil literature and scholars
believe that paripaadal must be towards the very end of the sangam
period. Except for majority of the verses in Paripadal and Thiru
murukaatrup padai, rest of the sangam works are secular in nature.
Paripaadal verses are mainly about the Gods either Maal (vishnu)
or Murukan, Paripaadal, describes about Madurai city and its river,
Vaigai.

Poem xi of Paripaadal describes a particular day in which
the river Vaigai was flowing in full spate. The poem describes three
veethees (paths) in the sky. They are Rishaba Veethee (comprasing
the constellations virgo, Libra, Pisces, Aries), Mithuna Veethee
(Scorpio, Sagittarius, Capricom, Aquarius) and Mesha Veethi
(Taurus, Gemini, Cancer, Leo). It mentions the moon remain in
each of these three veethees for nine days. In which it spends
2.25 days in each Rasi or constellation. The time of 27 days
mentioned here is very close to the sidereal period of the Moon (or
the time the Moon takes to complete one rotation around the Earth)
which is 27.33 days. Whereas the time lapse from one full Moon
to the next or one New Moon to the next, which is known as
synodic period, is 29.5 days. So we can see here the keen
observance of minute detail of the sidereal period of the Moon by
the people in that time.
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'Urukelu velli vandhu Yetrial sera’, Here 'Yeru' denotes Taurus
the bull, Velli. The planet Venus moves in the consteliation Taurus.

‘Varudaiai Padimagan Vaipa’ - mars in Aries. Padimagan
denotes Mars

'‘Punthi Mithunam Poruntha' - Mercury in Gemini; here
punthi is Mercury

‘Anthanan lllathunaikku Uppal Eitha' - Jupiter in Pisces;
here anthanan denotes jupiter.

'Irai Yaman Villin Kadai Makaram Meva' - Saturn in
Capricon.

There is a mention about the star known as 'Agasthia’.
'‘Pothiyil Munivan....... Mithunam Adaiya'. This can be the bright

star Procyon. In addition to all these, there was a lunar eclipse
also - 'Paambu ollai Mathiam maraiya'.

The descriptions approximately suit a day in the middle of
July 634 AD. Similar planetary positions could have occurred on

some other earlier day also, it requires careful calculations to
estimate the day exactly.

Here they quote 'krittiga' or Pleiades star cluster as ‘eri’,
the one with fire as God. Normally, in the month of May every year,
the Sun appears to move in the direction of krittiga, which is the
hottest time in most of South India. Hence ancient Tamils aptly
named the star cluster as 'eri' which means blaze.

Only after the invention of Telescopes in the early 17%
century, the ring structure of the planet Saturn was observed.
However, several centuries earlier, in the Sangam literature, in
Puranaanuru (V-117), Poet Kabilar sees Saturn to emit smoke that

surrounds the planet. Also he observes a 'fearsome’ comet in that
fertile period where thy had plentiful rains.
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Also in Purananuru (V 118), the pond that the poet sees
looks like the eighth day Moon.
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Puranaanuru mentions Arundhati as Vada min or Northern
star. Sangam poets Avur Mulam Kllar and Aiyur Mulam Kitar might
have born when the Moon was nearer to the star Mulam in
sagitttarius. Silappadikaram also gives some astronomical data
for the day when Madurai was burnt by Kannagi's anger.

Similar several other comparisons of astronomical objects
can be found in Puranaanuru (V. 109, 129, 229, 270, 396, 397 etc)
used mainly for the aesthetic beauty of the songs. However, their
keenness in celestial observations is remarkable.

Cosmology in Thiruvaasagam

The lyrical Tamil scriputure Thiruvasagam written by Saint
Manikkavasagar is considered as one of the most profound and
beautiful devotional works in the Tamil language. He was bornin
Thiruvathavur in the late 8% or 9" century AD. He was a minister in
the Pandya Kingdom. The 658 hymns of Tiruvasagam together with
the 400 hymns of Tirukovaiyar by Saint Manikkavasagar make up
the eighth Tirumurai of Saiva Siddhanta scripture. On learning the
beauty and emotional greatness of this masterpiece Rev. G.U. Pope
translated the entire Tiruvasagam into English. In Tiruvasagam, in
Thiruvanndappahudi (Hymn lil) the title of which was translated as
The Nature and Development of the Universe by G.U. Pope, we
find stunningly beautiful comments on the nature of the Universe.
Thiruvandapphudi starts like this.

‘The development of the sphere of the elemental universe

(1. 1)



its immeasurable nature, and abundant phenomena,
if one would tell their beauty in all its particulars,
As when, more than a hundred millions in number spread
' abroad,
The thronging atoms are seen in the ray that enters the
house,
Sois he the GREAT ONE, Who exists in the minutest

elements’

Modern 'Big Bang' cosmology considers Universe as eve
expanding sphere of time and space formed out of 'nothing' and
containing matter formed out of 'radiation’.

The Lord is seen as the entire universe here.

See him, above, below, He spreads! (1. 50)

See the beginning and the ending He transcends!
See, the 'bond' and 'loosing' He ordains!

See, He is That that stands, and That that goes!
See, He discerns the aeon and its end!

In the first five lines of Thiruvandappahudi, the Saint, sees.
innumerable spheres spread across in the Universe. The vision of
the spheres is compared here with the motion of the all particles
scattering light and moving in the ray of light entering the house
through a smail hole. When the knowiedge of the Universe was at
infancy and only the Ptolemaic picture of Universe - which contained
not more that five planets and stars fixed in the celestial ‘roof -
was existing, the Saint Manickavasagar could 'see' innumerable

stellar systems (which are different in characters) and their orderly
motion in the vast Universe.

The following verses can be seen in the light of solar power,

the energy radiation through empty space and the wind energy
and the warmth created by the Sun.

Day by day He to the sun its lustre gave (l. 20)

In the sacred moon He placed its coolness;
Kindled in the mighty fire its heat;



In the pure ether placed pervasive power;

Endued the ambiant wind with energy;

To the streams that gleam in the shade their savour sweet,
And to the expanded earth with its strength He gave;

Conclusion

As stated early, the Tamil culture and heritage are among
the most ancient in the world. Ancient Tamils were having varied
talents in the field of Astronomy. The various festivals celebrated
by Tamils also have astronomical importance. Only based on the
careful astonomical observations, the festivals were celebrated. It
should also be noted that due to the luni-solar nature of the calender
adapted by Tamils, these festivals were celebrated at the same
seasons every year. According to Paripaadal, Thiruvaathirai festival
was observed on the day when the Moon was sighted near the star
Thiruvaadirai (Betelgeuse) at the time of winter solstice. The Pongal
festival is also has the significance of celebrating the sun God's
northward motion. According to the certain evidences it was found
that Pongal was celebrated even during the time of the great king
Raajaraaja Chozhan. it was known as Puthiyeedu festival.
Puthiyeedu meant the first harvest of the year.

Due to various reasons we lost most of the records of the
ancient Tamil history. Except for the remarkable selfless works of
great persons like Tamil Thatha U.Ve. Swaminathaiyar, we would
not have even got the present day treasures of ancient Tamil
Literature. Only through the available Sangam Literature and other
scriptures, we get the detailed descriptions of the Tamil country of
South India its kinds and chieftains and the loves and wars of its
various people and insights into the Tamil society and culture of
the ancient time and significantly the science and Technology
mastery of Tamils. To further understand the greatness of them in
the field of science and Technology, we need to carry out systematic
study of al! the scriptures in Tamil.
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The Influence of Numbers in the Life
of Ancient Tamils

Or. K, Raja

- Numbers have played an important role in the life of
ancient Tamils. The influence of number SEVEN in the life and
activities of ancient Tamils as depicted in the Tamil heroic poems
show that number SEVEN has significant association with their
victory in the battle field. :

In ancient Tamil heroic poetry, the appreciation of the
prowess of the hero is associated with the power of SEVEN. In
Purananuru, thirteen poems' have been sung in honour of one of
the three dynasties namely Pandiyan Talayalankanattu ceru venra
Nedunceliyan. When he ascended the throne at a very young
age, it tempted the two neighboring sovereigns (Cera and Cola)
and five chieftains to attempt a combat with him and to annex his
kingdom. '

This battle was lauded with great appreciation in Puram.’
76, 77 and 78 by juxtaposing the tender childhood of Pandiyan
Nedunceliyan and the fatuous attitude of the aggressive seven.
The irony here is, Pandiyan Nedunceliyan even child, with devotion
and determination was bent upon destroying the aggressive seven.

To conquer and to destroy one another
is not new; wordliness it is.
He, adorned with the nectary garland
aBundantly tied with the tender leaves
plucked from the huge branches.

* of the margosa tree with mighty trunk,
mixed with the long ulingai creéper ‘

Dept. of Tamil Studies, Bharathidasan University, Tifuchirnpalli-24
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and also wearing the glorious oliyal garland
Call of the clear and rhythmic beats

of the war-drums aroilses his spirit.
Unaware of his greatness and might,

the SEVEN, adorned with the anklets,

unite to contend the celian

‘wearing the ornaments of superior gold

we never hear of (such combat) before,
standing alone he,

coersed their prowess

and destroyed them inthe battle field? (Puram. 76)

Puram 77 and 78 also eulogize this combat as a remarkable and
memorable one by ensuring the aggressive SEVEN and extolling
the determination of the tender Nedunceliyan. This worthwhile
battle also have references in Tamil Akam poetry® and two long
Idylls of Pattuppattu (Maturai kanci and Nedunalvadai. In another
anthology of heroic poetry, i.e. in Patirruppattu two Ceral kings,
Imayavaramban Nedunceralatan and Kadarpirakottiya
Cenkuttuvan were exalted that adorn their broad and brave chests,

- the glittering corset made from the SEVEN crowns of the kings
who were defeated by them.

" On Imayavarampan Nedunceralatan
elumudi keliya tiruneme rakalattu (Patirr. 14:11;16:17)

On Kadarpirakottiya Cénkuttuvan
elumudi marpin eytiya ceral ‘ (Patirr. 45:6)

The other Ceral in this anthology who encountered with
the aggressive seven are Kalankay kanni narmutic Ceral and

Adukotpattucceralatan: . -
On Kalankaykkanni narmutic Ccf'al
elumudi keiiiya tirunema agalattu (Patirr. 40:11)
On Adukotpattuc Ceralatan: .. by
punaintu vilakiya pukalcal marpa - (Patirr. 65:12)

All these songs refer to that their corsets were impregnated

with gold and jewels seized from the crowns of Seven kings who
challenged them.
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The SEVEN mentioned in Purananuru are not the seven
patron chieftains, but a Ceran, a Colan (both the identities are not
known) and five chieftains, Tittan, Elini, Erumaiyuran,
Irunkovenman and Porunan,

The number SEVEN finds a finest place in Tamil
Grammar also. Tolkappiyam enumerates seven types of literary
forms namely, Pattu, Urai, Nool, Vaymoli, Pici, Ankatam and
Mutucol. The entire Tamil classics are broadly divided into two
sections akam and puram. The theme of akam and puram songs
are classified into seven situations each. Considering the basic
qualities of akam situation, each puram situation is understood on
the basis of relevant akam situation.

There are a handful references which make us to believe
that the ancient Tamils had a much stronger belief on number
SEVEN incorporating it with their life and thought as thought it
has a mystic and mightiest quality. A study of mystic, esoteric
cosmic and classical literature will reveal their belief on number

SEVEN.

SEVEN is considered the most powerful of all numbers,
since it stands for a complete man, as a union of lower ternary
(of physical etheric and astral) and the higher ternary (of athma,
buddhi and manas), united by the fulcrum (ego)*

3 + 1 e 3

Physical Ethical ~ Astral Athina Buddhi Manas
l ] | | I

T
EGO

" 'Seven properties is a term derived from the esoteric
astrology of the German mystic Boehoe, and sometimes called
the SEVEN forms or the 'SEVEN working properties'.” The
SEVEN forms are lined with the SEVEN planets. This link started
with the beginning of the civilized life, which was based on the
Sun, the Moon, the Synchronised revolution of five other visible
planets, Mercury, Venus, Mars, Jupitor and Saturn. They are
believed to govern the life of men on the earth through some



138

occult force. Popular astrology usually associates various doctrines
relating to the divisions of the life of Man into septanaris.
Esoterically the full spiritual incarnation of the human does not
take place until the 4th septenary 7,14, 21,28 and so on.¢

Astrologers calculated a list of traditional seven numbers
and each of the planet is believed to exert a force on Man during
the traditional seven ages. Thus the moon is believed to exert its
force on man uto the age 4 to 14. Venus from 14 to 24, the Sun

from 24 to 43, Mars from 43 to 58, Jupitor from 58 to 70 and
Saturn for the remaining years.’

It is interesting to note here that medieval Tamil poets, in
their works, especially in ula, a genre which eulogises the
cavalcade of the Lord or patron, classified the women folk who
moved both psychologically and physiologically, into age groups
namely, petai (5-7), petumpi (8-11), mankai (12-13), madantai (14-
19), arivai (20-25), terivai (26-31) and perilampen (3040)

In Shamanism, it plays an important role especially in
mithraic mysteries, when the shamanist uses a ladder with seven
rings. Each ring is made up of different metals, the first made of
lead (representing the Saturn), the second of Tin (rep. Venus),
the third of Bronze (rep. Jupitor), the fourth of Iron (rep. Mercury),
the fifth of Alloy (rep. Mars), the sixth of Silver (rep. the Moon)
and the last of Gold (rep. the Sun). By climbing this ceremonial

ladder, the imitator passes through the SEVEN HEAVENS
reaching the 'Empyrean' the highest heaven.?

In Theology also we have the influence of SEVEN. The
Hindu mythology also believes that the man has reached the
pinacle of the seventh stage of the chain of beings. This concept

was well attested by the Tamil poet, saint and sage Manikavacakar
in his sacred utterances, the Tiruvacakam.

Grass was I, shrub was I, worm, three

Full many a kind of beast, bird, snake,

Stone, manand demon. Midst Thy hosts I served,
The form of mighty Asuras, ascestics, gods I bore,
Within these immobile and mobile forms of life,

In every species born, weary I've grown, great Lord

(Civapuranam lines 27-32)
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The Christian theology believes that God created world
in seven days. They celebrate the 'Pentecost' day, the seventh
sunday ie. the seventh sunday (fiftieth day after Easter)
commemorating the descent of the Holy Spirit. They have also
enumerated 'the seventh deadly sins' of Pride, Envy, Anger, Sloth,
Avarice, Glutteny and Lust.

The myth of Seven Mothers is prevalent in Tamilnadu
and the images of the Saptakanniyar or Saptakatrikas are installed
with the enclosure of the temple without a separate shirne,
especially under a tree. This Saptakanniyars are said to have
helped Lord Siva to efface the demon antakasura by consuming
the blood of the asura® before it could fall on the ground, when
Lord Siva destroyed him.

SEVEN is also considered a prime number in the ancient
Tamil musicology where, the music or the music instruments are
always lined with the following epithet:

'elupunar innicai’ - Kalit. 9:18
(the sweet music coalessed with seven notes)

'elplai yal' -Pari. 8:22
(the lyre with seven holes)

'elpulai aimpulai’
(the lyre with seven and five holes)

‘elin kilava' -Pura.
(master of seven notes)

Digha-nikaya, the Buddhist scripture identifies, Gouthama
Buddha as the Seventh Buddha.'® The significance of SEVEN is
attested in the Summerian Epic of Cilgamish which says that the
foundation of 'Uruk' the saced city was laid by the seven sages
who brought civilization to seven oldest cities of the land.’! In
Assyrian and Bobyloniyan myths, SEVEN is considered a magic,
mystic and virile number :

Seven are they, they are seven

In the Subterranean deep are they seven;

In brightness of the sky are they seven

In part of the subterranean deep they were revered
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Male they are not; female they are not;

They are desolating whirlwinds

Wife they have not, neither is child born to them
Compassion and mercy they know not

Prayer and supplicantion they here not

As horses bred on the mountains are they

Hostile to Ea (God of men) are they;

Mighty among the gods are they

In order to do mischief in the street are they settled
Evil are they, are evil

SEVEN are they, they are seven, seven and again seven'?

As per the numerology, SEVEN has unique character.
This prime number is the only one that does not yield multiple
number upto ten. Number SEVEN is believed to be the key to

the universe in ancient lore and a mystic, magic and mightiest
number in ancient literatures.

Impregnated with all the qualities of supremacy SEVEN was
considered as indomitable number by the ancient Tamils and by
winning or conquering the SEVEN, they hoped that they could
vanquish anything or anybody in their life. Thus reference of SEVEN
in ancient Tamil literature is reinforced with mystic allusions.

Foot Notes
Puram 33, 76, 77, 78,99, 158, 358.
Translation by the author.
Akananuru, 36, 15-20, 175:10-12, 209:3-6.
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p-122.
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12. Mackenzie, A.S., The Evolution of Literature, John Murray,
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Indigenous Mathematic System of
Tamils

Dr. T. Sethupandian

Present paper is an attempt to explore the Tamil Literature,
grammar and inscription, to find out whether there is any evidence for
the indigenous mathematical system of the Tamils. Author of this paper
got inspiration from "Vedic Mathematics: Cultural Heritage of India".

In every country, knowledge about mathematics is more ancient
than science it has been formulated latter into scientific theories. Many
scholars are not aware of the facts that many mathematic ideas
developed in Europe were anticipated by Indian Mathematicians centuries
earlier. There were many books about arithmetic written in ancient
period even in 600 B.C. in Sanskrit Language. But unfortuately, we
could not find any book in Tamil. Eventhough no written proof for
available, author of this paper wants to establish that Tamil Language
has its own heritage of mathematics with the help of certian point in
Tamil Literature, Grammar and Inscriptions.

Mathematics means science of numbers and quantities. Tamils
have their own numeral system even from the beginning. All the
languages in the world represent numbers with their own alphabets. In
Tamil also numbers are represented by its alphabets:

One -
. Two -
Three -
Four -

Five -

@ PP e

Six -

Professor & Head, Dept. of Grammar, School of Tamil Studies, Madurai
Kamaraj University, Madurai - 625 021.
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Seven

- &
Eight - L]
Nine - &
Ten - o

There are different symbols for hundred and thousand also.

Hundred - ar

Thousand -

The number system in Tamil is independent from the system
found in Indo - Arian Languages and European Languages. For example,

in Sanskrit the numeral compounds represent the number eleven, twelve,
thirteen are written as follows:

Eleven - Ekadhasi
Twelve - Dhuvadhasi
Thirteen - Thriodhasi

The small unit of the numbers Eka, Dhuva, Thrio occur before
the bigger unit of the number [Ten] that is 'Dhasi’

In English also the case is similar that is the smaller unit of
numbers one, two, three occur before the bigger unit ten.

13 - Thirteen
14 - Fourteen
15 - Fifteen

In Hindi also the bigger unit is used only as a suffix in the

numeral compounds pigger unit occurs first then only the smaller unit
occurs. For example.

Eleven - PathinonRu
Twelve - PanniranDu
Thirteen -

PathinmoonRu
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Tamils count numbers in tens and its multiples. But some
languages give importance for fives also. In those languages they count
five and its multiples. For example in Roman Language, they write as
follows:

One - I
Two - II
Three - II1
Four - v
Five - A\
Six - \%!
Seven - VII
Eight - VIII
Nine IX
Ten - X
Fifteen - XV

But in Tamil we have different symbols to represent the numbers
from one to ten. In all these respect Tamils have a separate system of
numbers.

Even in the Chola period, Emperor Ra jarajén constructed a
huge temple named 'The Pragadeeshwarar Temple' at Tanjore. The
shadow of the Vidhanam of the temple does not fall on the ground on
any day. To build a temple of such a great height, there could have
been certainly some calculations on which the construction depends.
Though there is no written proof for the above calculations the Temple
itself stands as a proof for the above fact. In the same period, the King
Karikalan constructed a Dam called "Kallanai". These constructions
are evidences for the technological development of Tamils.

Mathematics is known as the queen of the science for its role,
it plays in scientific and technological development. There are some
books such Kanitha Churukkam, Kanakkathikaram, Aasthana
Kolakalam etc. through which one could infer the mathematical
knowledge of Tamils. It is also obvious from the version of the great
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Tamil Poet Avvai “sreirgmyib 6115 SiLb S@wGemend s@b” and the
version of Thiruvallur,

cTanQenTeTL reme eT(LpS@geTL @)eireilyeiTEid
sETQleEIeTLI TP 2 ulliT&E

It is clear that mathematics (eresw) is given equal importance

as that of language and literature (e7tp$gy), even in the ancient period
of Tamils.

A poem, written by Kaakkai Paadiniyar whose period is earlier
than that of Tholkappiyar, runs like this:

al L_ssey Qsran® o' 1L_gsay srE&ler
FL_Q_arg Qsiluyd @Lf

This poem is explained by Dr. Rajagopalan as follows :

ai_t_ggeny = Half of the circumference = ----—--- =r

i 1_gsewg = Half of the diameter (Radious) =r
& = Area of the Circle =1r

It is worthy to remember, this poem is written before the period
of Tholkappiar. Tholkappiar says certain rules regarding numerals and
numeral compound in his book Tholkapiam. During the numeral
compound formation if a small number follows a big number it represents
addition. It need not necessarily be told that mathematical operation
involved here is addition. It is obviously understood from the order in

which the numbers are written. For example :
udGl + PBSI = LGOI HSHI

In the above example, the smaller number five follows the

bigger number ten. Hence, the mathematical operational process to be
followed is addition.
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- Instead of this any bigger number follows, the smaller number
it represents multiplication Example.

udgl + yuilyib = uglermufigLo

In the above example, it is clearly seen that thousand being the
bigger number which follows the smaller number. Hence, the
mathematical operation process to be followed is multiplication.

Above all among the 78 suthras of Tholkappiyar's Kutriyalukara
Punariyal (gpphuaysyl yeswiiwey) more than 60 of them are talking
about numbers and measurement of Tamils. This is a very clear proof
for the indigenous number system of Tamils.

In Tamil inscription, there are some evidences for how the
Tamils using the fractions to calculate accurately. Tamils have different
symbols to represent for different fractions as follows:

Va = 6
Y = Q%
They are using fractions very accurately upto 1/320, 1/102400,
1/1075200. These fractions are called respectively Gueb wpp&if,

SpappSM, @ubid. It is clerly seen that such a detailed fractional
calculations were not available in any other language except Tamil.

During the Pallava period itself, the usuage of fraction are found
in the Tamil.

There is-a version in mregwirrr is follows:

wppSHGLoev Freud] @usTe SLpseenat

BybGgesrr eraiwrent] aflBLb:

The above version of srevtgwmiv proves the usage of o &iM
and srewfl in Tamil.

Even in the school level, our forefathers studied the
mathematical tables. Not only for integers but also for fractions. For

example
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1 K Y = Ya
10 X % - = 2
100 «x Ya = 25
2 i Ya = %
20 % Ya = 5
200 x Ya = 50

This is an unique feature in Tamil culture.

All the above example explain clearly that the Tamil Language
has its own way of representing the numbers in arithmetic and also
proves that it is not borrowed from any other languages.

This is not the end of the process discovering the heritage of
Tamil Mathematical System. This is only a beginning.



Ancient TamiIs and Metals : Iron

Dr. T. Dheivehan

Artifacts excavated from various sites around the world
revealed the fact that the prehistoric man had implements made
form stone during his early days. The transition from lithic to
metallic took several thousand years to come to stay. The
advantages of metal over stone were obvious. Apart from the
colour or gloss that the metals had, their malleability, ductility and
fusibility would also had attracted them. Thus the advent of
metallurgy had been one of the key factor for civilization. The
invention of metal technology, which was recognized as prelude
to urban revolution during Neolithic era, wherein hitherto nomads
found a settled life near river banks. The highly refined and
sophisticated metal technology art that was in vogue then, shows
their expertise in procuring the ores, processing and making
domestic or warfare articles. Unfortunately we do have no
specialised textual matter, which will profess the art of metallurgy
of our ancestors. Archaeomeltallurgists and scientists have been
left with quandary because of the paucity of written documents
that will support today's claim about their picture of ancient

metallurgy.

Invention of wheel, made a profound impact on early men
social life leading to wheel turned pottery and making wheeled
carriage, which eased their work. Now-a-days archaeologist
classify the ancient era into 3 stages. They are prehistory,
protohistory and history. All culture in which we don't find any
written evidences come under prehistory period. This definition
does not hold good in Indian context, since the unearthed articles

Research Assistant, Encyclopaedia Centre, Tamil University,
Thanjavur 613 005
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which were belonging to prehistory phase, has certain type of
markings or otherwise called graiffti, may be some kind of
expression or communication. Hence it is better only to reserve
the term prehistory, to the Stone Age dwellers. We shall use
protohistory instead for those civilized people or their successors.
There are many other terms used by western counterparts to
describe prehistoric cultures such as Paleolithic, Neolithic,
Mesolithic, bronze age, iron age, etc. Moreover, it would be a
matter of wonder that life and civilization varied greatly across
our country. For instance, we have ample sources of information
about the pevalence of Stone Age culture in India but still we
could not have reasoned for the absence of chalcolithic culture in
Tamilnadu, even though excavations at different places in
Tamilnadu yielded nearly pure copper objects.

Metals such as gold, silver and copper, preferably known
as native elements, had been in use widely in almost all regions
from north to south of India, but their period of introduction and
usage in social life remains to be established undoubtedly. Since
the native elements, being scattered on the earth's crust in nearly
pure form, it may not be wrong one to think that the ancient people
would have been collected those metals from the earth's crust
and made into articles after simple means of physical cleaning of
earths adhered to. One could have found numerous mentions about
metal implements in early literatures but could not ascertain the
advent and propagation of technology inherited there of. The burial
site of Adichanallur, near Thirunelveli, yielded good number of
beautifully made ornaments in gold, bronze and silver. Literary
references about these metals are also sound. But, we are unable
to correlate the archeological findings with literature since ore
reserves of these elements are nearly meager. Hence, the question
of where and how could the ancient Tamils have collected these
precious metals being left unanswered. It would not be unfair, if
we think that they could have been engaged in the work of washing
of gold bearing alluvial sand in the river Cauvery, also known as
Ponni (pon=Gold). Even today, it has been reported in detail that
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many people around Thovala region near Ooty are earned their
money by washing of gold bearing alluvial sand. Further if we
look into the names of the cities or towns, we would be able to
predict what industry could have been cherished in those places
in the past.

Iron, the black metal, which came into use in later years,
became inevitable metal in the social life of protohistoric people.
It slowly replaced other metals from their use. Because of its
abundance and the simple method of production involved, made
its propagation. The megalithic burials (iron age burials) provide
a good source of iron objects. Sir Alexander Rea, one of the
earliest excavators of Adhichanallur burial site, in his book named
"Catalogue of the prehistoric antiquities from Adichanallur
and Perambair" quoted that he collected large number of iron
implements and other articles made by iron but he could name
only the few and unable to find equivalent terms for rest of the
tools. He also published the pictures of those instruments but even
today we are not able to name them properly. A few objects that
were found in urns and got named are spear, lance, dagger, barbed
javelin, double edged sword, trident, hatchet, sword, curved knife,
arrow head, axe, sulam, reaping hook, etc. The objects throw
light not only on our ancient metallurgical excellence but also
proved their experience in the selection of ores, fuel, production
of draught by blast air, necessary tools, furnaces and crucibles.
They must have encountered various difficulties in smelting
methods and from their long tradition they would have conquered
and discovered new methods suited to their conditions.

In metal working, we may note that different types of

artisans were engaged from smelting operators through specialized

“skilled workers. The job of smelters was that of processing ores

into metal by physical and chemical means. Blacksmiths are those

who made articles or utensils from the metals. There are

references about goldsmiths, silversmiths, too. The art of jeweler
using precious metals and stones was in flourishing state.
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It seems strange to note that unlike in other parts of
peninsular India, TamilNadu have not had a copper age but iron
age descended immediately at the end of stone age culture. Further
it is a matter of debate how this transition could have occurred
when the contemporaean in the north were unaware of it. Unlike
native elements, iron needs some metallurgical operations to work
with. Hence we could not trace from where was ancient Tamils
gained their knowledge of smelting of iron practice. '

The melting point of pure is 1630° ¢ and that of copper is
1085° but the reduction temperature of copper oxides is higher
that of iron oxides. It may not look surprise to predict in principle
that iron should have been known and produced earlier than
copper. But none of our evidences have supported this principle.
Metallurgical processes involved in the smelting of copper from

its ores are somewhat complicated than that of iron. We still need
a research in this direction.

The word ayas had occurred at a number of places in
Rigveda, which once had been recognized as referring to iron is
now become a matter of conflict. Some scholars have opined the
word meant iron, while others have opted it for copper. In Tamil
texts too we could see the word ayam meaning iron. This word is
now being used in most of our siddha practices, where iron-bearing
chemicals hare regularly given to the patients in need. In passage
of Atharvaweda (1.3) a distinction is made between Syman ayas,
dark brown metal and loham (lohitam) ayas a bright metal. The
former meaning copper and the later, iron.

We could not find a collective term for metal in Indian
literatures. This fact is also true to Tamil Country. The word,
which we now use colloquially, Uloham mi ght have been the same
word being used in Vedic literatures. The well-known Tamil
Scholar, Devenayapavanar, in one of hjs texts, used some words
to describe the metals available then. He quoted iron as karumpon,
Copper as Chempon, Silver as Venpon. Again these words raise



151

the question, whether gold was the first metal used by the Tamils.
Since the word used as suffix, pon implies gold.

We have rich archaeological and literary evidences about
the prevalence of iron in Tamil country in the past. A reference
on Indian iron and steel were found in classical Mediterranean
Literatures maritime trade between India and Roman and with
Arabian countries was in the flourishing state. We must take the
seres mentioned in pliny's Historia Naturalis (AD 77) as being
the Cheras of the Malabar Coast. South Indian steel, most
popularly known as wootz was a most sought after commodity in
the Mediterranean countries and imnorted by Arabian merchants
in Alexandria Port, Ferrum Indicam Cgures on the list of articles
subject to duty in Alexandria. It is a well-known fact that
Damascus blades were made form wootz steel at Damascus city
imported from south India. The wootz steel was regarded as bring
superior to European steel even up to the middle of last century
and the attempts to make the same become futile in Europe. The
accounts of European travelers like Francis H. Buchanan (1807),
Holland (1893) have all praise for steel industry cherished in and
around salem and Trichy district, Tamilnadu.

Technology

Smelting of the beneficiated ore was done in pear shaped
blast furnace, which was regarded as one of the first steps in the
transition between the original method of reducing the ore in an
open fire and its reduction in a modern furnaces. The blast
furnaces found at several places in South India. particularly in
Salem region even as late as nineteenth century was invariably
vertical conical shape. These small bloomeries were built of potters .
clay mixed with sand and the height of such furnances were less
than four feet and its diameter reduced from 13" to 7" at the top.
There were two openings at the bottom, one for letting air in and

the other for removing the slag.

Further it is a matter of pride to presume that the same
kind of structure and design is followed in the erection of smelting
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furnances even today too. Thus we can record that the ancient
iron smelting blast furnance used by early Tamils, could be a replica
of modern one. Both of the models are shown in the picture for
reference (picture enclosed).

The charge, consisting mainly iron ores, which could have
been collected from nearby sites and wood charcoal was powered
from the opening at the top. Goatskin bellows were used to supply
the blast of air into the furnace for heating. In about two and half
hours of operation, smelting was nearly completed. The molten
red hot bloom collected from the furnace was cut into small pieces
so that they could be placed and packed in a small crucibles to
make the so called wootz steel. Sometimes, the smelters
dismantled the firnance structure to retrieve back the bloom.
The bloom can be easily forged & worked. They got iron with
less impurity. It was understood that in primitive methods of
smelting the iron ore, flux was not used and the ore-itself was
self fluxing. Whether smelted in open hearths or in small blast
furnances, the end product would be wrought iron. Although this
had the disadvantage of lot of iron oxide (ore) passed into as slag
but this helped in removal of phosphorus fusible. Since the smelting
operation was conducted at much lower temperature (800° c)
that the melting point of iron, it avoids the reduction of any other
metal present in the ore and also diminished the danger of
carburization of iron. Metal obtained from this process was nearly
pure and no other metal including manganese was present.

Besides, the presence of sulphur as impurity was very low and
thus had high resistance to corrosion. - '

Steel Production

Steel is an iron with much less carbon that cast iron. South
Indian steel generally referred to as wootz was made by a method
called crucible process. Small pieces of wrought iron were packed
into small drucibles with 1/10th of their weight of chopped dry
wood & leaves of specific plants eg Avaram (cassiaia auriculata).
The crucibles were made of refractory clay. Crucibles were then
sealed with clay & nearly about two dozen of such crucibles were ’
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stacked into the furnace, which was maintained to high
temperature by blowing air over charcoal fire. The.cementation
process was completed within 21,-4 hours. The cakes from the
crucibles were then forged at a low temperature.

Archaeological Evidences

In the classical age, there were well known centers for
the iron industry. The occurrences of numerous iron slag burnt
clay, vitrified brick pieces, dissented furnance, granite slabs in
the vicinity of furnance sites are all conspicuously speak the iron
production in and around coimbatore region. Recent archaeological
excavations conduced at Adichanallur, Sulur, Idayampalayam,
Kodumanal, Nattukalpalayam, Kaniyampoondi, Kannarpalayam,
Sirumugai etc., have also given some clues to the ancient practices
about iron industry. It is very likely that the crude smelting
furnances of the tribal today are probably similar to the method
used by the ancient manufactures. Evidences for steel production
were also recovered from Melsiruvalur Village near Kallakurichi
(SA Dt) and at megalithic habitation cum burial site Guttur near
Krishnagiri.

Two important archaeological discoveries uncovered the

truth of the wootz, which the Roman Mediterranean people
" imported from South India and to be specific, form Chera kingdom
of Tamil from India comes country and not from central India as
it was held. The discoveries of iron industrial site at Kodumanal
near Karur and inscribed potsherd in Brahmi Script near Red sea
region strongly confirms that Tamil Country could only be the
center of excellence in the field of iron metallurgy. Besides, the
acquisition of Roman coins, Roman wares, Brahmi letter bearing
shreds, punched marked coins from the burial site of kodumanal
were also supported the above fact that they could have been
used in trade between Tamils and Roman.

Litefary Evidences

From the classical works of Sangam age, we are able to
understand the spectacular achievements of excellence in working



154

with iron by then skilled metal workers. The literature points out
to the terms like, irumbu (Akam 4:3-4; Natri. 249:1; Puram 345:
8-9), Kollan (Perumpanatru: 206-8), Karungai Kollan (Puram
170:17), Ulaikodam (Puram 170:17) Ulai (Kuruntho: 172:4-6);
Ulaikkal (Kurnth: 12:2; Puram: 170:15-17); turuti (Natri: 124:4;
Manimek. 2:43); Kuradu (Kuruntho; 4), Kuruku (Akam 202:5-8).
These terms, which gives, an insight into the admiral qualitative
as well as quantitative workmanship of the artisans of the classical

age. The Terms ekku or ekkam and irumbu were used inter
changeably in Tamil texts.

Metal smiths were referred as karuman in ancient works.
Those who involved in the preparation of objects made from copper
were called by the name of Chembu seigunar. Like wise
Kanchakarar was the one who engaged in the making of bronze

article. There are also reference about the artisans and their works
with the noble metals like gold, silver.
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Ancient Tamils - Building Materials

Dr. Indhu Gautham

Necessity is the mother of Invention. So one an say that
the necessity of protection for man needs a shelter. This forms
the basis for construction along with architecture. Construction
comes under architecture. The development of this art rises along
with the development of civilization.

The basic requirements for any construction are
foundation, superstructure and roofings. Ancient Tamils in those
days used many of todays building materials. Ancient Tamils were
the pioneers of some modern Engineering Techniques. The
evidences for this concept are found in (i) Literature and (ii)
Structural Constructions. This paper analyzes the building materials
used by the Tamils in the construction of Houses, Temples, Dams
ete.

Ancient Constructions in Literature

There are many ancient books both in Sanskrit and Tamil
depiciting ancient Tamils architectural techniques. Some of them
are Mansara, Viswakarma Vastu Sastra and Mayamata.

According to Tamil literature Maya was.the chief
architect. In those days he was also called as Peruntaccan and

Adi-Cirpi.
Building Materials

In general, building materials may be wood, clay, stone,
steel, concrete and plastering mixtures. The very first ancient

Research Assistant, Tamil University, Thanjavur.
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construction material was stone. After stone brick came into use
this leads to the reduction of construction expenditures.

Wood has been used since ancient times. It can be shaped

with tools and it can easily fastened with nails, screws, adhesives
etc.

Clay has been used since ancient times in the form of
brick and tiles. Bricks were held together by cementing materials
called mortar. A brick and mortar wall can bear heavy loads.

Clay is cheap when compared to stone. But stone is strong and
durable.

The main stone used for construction by the ancient Tamils

was black stone. Next to that limestone, marble, sandstone, slate
etc. came into use.

Wood was used as a building material in ancient temple
construction and house construction. In stone and brick

construction plastering mixtures like vajra plastering, chettinad
plastering were used.

Classification of Building Materials

i. Based on the occurrence one can classify the building

materials as follows. The two broad categories are
natural and man made.

BUILDINGIMATERIAL

| — 1
Nat'll ral Man-made
f m l__'l—__l
Stones (_:iay Wood Plastering
mixture
Brlick Tiles

[ 1
Burnt . Unburnt
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ii. Based on the type of construction one can classify as
follows. For example: Dwellings (Houses)

Reinforce :
S. Roofing
No Type of Houses Walls Materials Plastering
L (if any) (example)
1. jCave Houses - - - S
2. |Stone Houses stone - No. plastering stone slabs
slab locking of the
cdges
3. | Thatched roof | clay Bamboo logs - Palmyrah,
houses Hay
4. | Tile roof houses | Bricks - Lime mortar, tile
plastering

Likewise one can classify other constructions also.

Building Materials and Constructions

a. Stone - Black stone

Let us analyze the building materials used by Tamils in
three categories as follows:

a. Stone

b. Brick

c. Stone and brick

Next to primitive man stone houses temples were built by
using stones mainly black stones.

i. Black Stone Houses in Dharmapuri District

There are many stone houses in Moralparai Hill, Beerpalli
village, Dharmapuri District built by our ancient Tamils. The wall
stone slabs were of 10 ft x 1 ft size and the roofing stone slabs
were of 12 ft x 12 ft measure. The roofing slab may weigh 7 ton

each.

Noteworthy Technique: A noteworthy thing in these
constructions is about the sizing technology of stone slabs.
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In those days there were no detonators to dismantle stone
slabs.

ii. Brahadeeswara Temple in Thanjavur District

This temple was built by the King Raja Raja Chola during
A.D. 1003-1009. The Vimana is 216 ft. height and 13 storeyed
one. In the apex of this pyramidal shaped Vimana 25'/, ft. square
slab of weight 80 ton was placed as counter weight for the hollow
Vimana. Before 1999 it was said to be a single stone. But

Kudavayil Balasubramaniam says that it was made up of many
Jjoints according to his research.

Building Material : According to a Archaeological survey
75,000 cubic meter black stones were used to build the temple.

Plastering : No plastering was used anywhere in the Vimana
Stones. Instead the stones were joined by (i) Ball and socket

joint and (ii) Tongue and Groove and inter locking joints.
(Kudavayil Balasubramaniam 1999).

Noteworthy: The speciality of the construction not only lies in
its size but also in the techniques of uplifting this huge stone to

the apex. In those days there were no uplifting and pick and place
machines like cranes. :

It was said that an inclined plane was paved from
sarapallam which is a place 5 miles apart from Thanjavur to the

apex and over this track, huge wooden cylindrical logs and lever
were used to uplift this stone.

Let us see one example for black stone construction with
plastering use.

(iii) The Grand Anicut Dam in Kallanai, Trichy District

This dam was built by King Karikala Chola. This dam
stands without any damage even today.

Building Material: In general to construct a dam, iron and
cement are the two basic building materials required. But in ancient
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period Karikala Chola built this dam using Blackstone, Limestone
plasteringonly,

The stones used were called by various names namely
Cyclopean stones, Zeddy (Jetty) stones and rubble stones. They
were 100 to 500 kg weight each.

Nowadays these type of constructions are called as
"Structures on previous foundation".

Plastering

Slaked like (lime mortar), Jaggery, Gall nut (Kadukkai)
soaked extracts were the plastering materials used in this
construction.

Reinforcing Material

Hay threaded ropes wound over casuarina tree posts were
used as reinforcing posts. These are equivalent to todays iron
rods usage in reinforcing purpose.

b. Brick

In ancient period bricks were called as "ittigai". There
were two types of bricks. They were burnt and unburnt bricks.
Burnt bricks-clay cakes were fired and dried. Unburnt bricks
natural drying of clay cakes under sunlight. This was also called
as suduman (terra cota). For Brick construction let us see 2

examples.

i. Gangaikonda Cholapuram Palace Ruins near Kumbakonam
20" x 9" 12" size bricks and small size bricks were seen in

Gangaikonda Cholapuram near Kumbakonam, Tamilnadu.

ii. The Granary in Papanasam

The granary built in the corridor of Thiruppalaiththurai
Thavala Ambal Temple in Papanasam stood as an excellent
example for ancient Tamils brick construction.

This is 36 ft. height, 25 ft. cross section and 80 ft.
circumference. The capacity of this granary is 3000 tons of rice.
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The granary is circular in shape and the roof is a conical
shape one. This was built during Thanjavur Naicker kingdom.

The whole Granai’y was built out of brick that too without
any plastering.

c. Stone and Brick

Many ancient palaces (Eg. Madurai Thirumalai Naicker
Palace) and forts (eg. Mannargudi Fort, Brahadeeswara Temple
Fort, Thanjavur) were built using stones and bricks..

i. Thirumalai Naicker Palace, Madurai : This palace was
constructed during A.D. 1626 by the king Thirumalai Naicker.
He ruled Madurai during 1623-1659. This palace consists of 248
pillars small 158 pillars in stage and 40 pillars in floor. The pillars
are 4.5-9 meter height, approximately 5 meter circumference.

Building Materials: This palace was constructed using brick
and black stone as building materials.

Plastering : Vajra plastering was applied to this palace. Lime
mixed with jaggery solution and Gall Nut, Gooseberry, Baheva
(Thandrikkai), Blackgram, soaked solution were mixed and
prepared for this plastering. This plastering strongly adhered to
brick walls and hence the name Vajra. This plastering is also

called as "white marble plastering" as this plastering shines bright
white after finished plastering.

Citation: The verses starting with "Araitha chunnambai

Vellachcharu Vittu" in Madurai Nanmanimalai depicits the
technique of Vajra plastering.

Noteworthy Technique: Nowadays in cement preparation 62-

65% lime is used. This should be compared with the use of lime
in Vajra plastering.

Chettinad plastering of using lime, Gall nut, Egg white,
Palmyra juice extracts mix was also used in M

adurai palace to
regain its beauty.



161

To conclude, from the above discussed ancient Tamils
building materials and the technologies they used in the
construction implies that Tamils were skilled people in all these
aspects and it is reflected in the literature.

Research in the field of technological achievements of
ancient Tamils will prove that Tamils were the pioneers in
technology also.
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S LI’ (Peirerg). Lo, eTulley, 3)eS T CLDGITIY <3 T 6UT SHemaN
il Grreugesor PpLiyent Wl LS Qurisaar 2oL i Q)esH

Cereugemmasayd BoPHSSI-
SLpevpayer epeuElGTD Gar (YypLQUTEHET Gleuetr.228)
Gemeug aprb Quiririoigwd @prévedevmniens s L85
(FlevibLy. QUFRWIT  GTea ~-35)

GgaT LT LOT GREVL LD, FOLUSSETTUPLD
ards @I BeTareT. @uTauswTes
mi y(BETen LoUleY
L BRBES -
@& 67 67 My 1D

aeargy ypuGum@er Glo
Cemreugeiar Lppi GFLIF s
Bshcv Qemeugeainr @BBSS! Gt DI &CISTEH
WDy smard @ pHS FHPT T FT
AswPw, wHe earpb YpLE®
wp&Hi L gl

3.2. Qurdleer

LypiBed
Qurfiwe oBEsTsmertyd

& LvamES & T i W ! (G LD Qumrser
ﬂu_/frar/'ro;mmu/zb. 11 6y &uT Lt
Qemewr@ GuTphssT
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é,mwé;a;:.‘:ul;l_m. Sjeuirset SO HTFTHHEHTHE CHTL _eni_
LDOFDTS SHTHSB! 2fssacven 2 Boursts yewflit  GLims
gremiseneryjid, wHDH eunuinse QUINSH MaUSSHLILIGLD
uaBaimy spsTayl QurhtiueL smaruyid QFilg Sheerr
(BT @Igevmml. @)TeiTL_Mid LGS 1989:483). wgienT LFHevTewfley
uew grelwrige QurThaeer YewsEsSUUL 1§ FHOSEF
SovtuPsnrn afersSujeTerS).

ouemearalln Gumuyib
s@wailgey esrsupd SHevelfp seugmyb

Ganreid Ghsup Geaguid Ipayid
@ruiguo PG
(Fleviby. ydL_ssessTans, 207-217)

1. euewen by STGeur eriiujib NPT, 2. s afigevsenar
e oL SIS 2 (Balley yemwpgs G, 3. shaevarT 2 18aptb
Qunrpl, ¢4 GeErT@s&@ aavtamew eurfl Fepse QU
5. e @5Rw Ceweau e1fipw Qurp), 6. 2 H&Rw ST 2. 18upib
Quird, 7. sVILBP SaigwisE CaEr@ spHsmard aF IO
2 goy QUITHS smenl, 8. gredmig ey angafled yeEEFLILIL (B
iwBeels uppeamegs Qenss wals@w greriy HOuUTH,
9. SWHB® YL 1y WPRISGL FHReS, 10. Lpeves arng afléb @)Bhs
UGN SevevenwLs Lppitd Quimd, 1. SR o Ber whgs
FT@HD  QBLILISE Seweu, 12. Sup&Gammey, 13. Ibys &G,
4. QbyFemer eTWujd geuewmser, I5. Smwenils S(HESLD
LogEIsen, 16. Bl Lppeun enssenarés &GS QuTgSEID
earBser, 17. Be@eds upenar Gumen umipg QEFerml LenEalr
sansmars Gars® Besn Qurh, 18. wRev bg gdlerTi
2L s Gambured G586 Kfse@L uel eug @fleumresr Quamd.
19. epri&Rlev ewig eflevmer Qimrsf, 20. SSN&HS TS e eTeumuip
uguieds Hews@Peér @upd wrhiser, 21. &5 &&s5 SnFCs
UTHEFLU@LD SevewTw Wi, 22. aHGsme, 23. SBSPLD
FLgu, 24. Geuey, Guogyib peyib ereiTy yemwalsTev.
25. @nuilo-Guals gema STerenl b &P ey mi LIy FaT,
26. propiatengs Glsmevel, 27. serafiGlar g, 28. sefpmus Quimm,
29. ellwmiGd umoy, 30. sepEL Qumrl, 31 yeaSuGQurd,
32. eLlumby, 33. ssLU Qunm, 34. SETOQUTH,
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35. Mmoot Guml & w Quny aamssemard SLILBSTILD
wensILBSHE mplydrarg). Faus Spsmweniyw, LbGean
ueL_ L1 Qurhsemer alarsSHierers).

wrppeur wHLUUEL. Wawhs RO UDHer
sromeuengs OsreveldQuney Hrése Ml Guimduyip...

(FeausSpsrwenl, prwsaflebusnd, 101-104)

I mrompeuengs Gamded, 2. uews algisamerd SIS
aflyy Qum, 3. sreawsg Gafuymn CuuulGurd, 4. wreeT
Qurd, 5. urwylQuITH, 6. FHDOIBIET SpGLIGILITY, 7. SRS
Qun, 8. GEsW, 9. YOLIGLITH, 10. aPGUTPIsar, 1. QemigLs
GReriGumd, 12. ussaemnrs Qari g Gaery Ge @
cumer, 13. &6ve LA SaIcTarer, 14. LTemas 2 saflevrenr Guimplsser,
15. QB8 Qumrpiser, 16. Gamevever ST Gsmeref,
17. QaenéEl Qurp, 18. eewsit Gurdl, 19. s QB(EEES
&revtd, 20. 2 m&&w Q&L 21. 2 (B&AW @by, 22. QETHEGLD
e Qemrenws eurh @Geoms@d Quril. 23. oyinL). Gauey smHFemer
geayb Quird), 24. ueTHILI QuITY, 25. LTDLLI Qum, 26. sTGer
Qum@ F%_tb, 27. GTRIGL G, 28. %L@U@Uﬂﬂ,
29. supssmseL sy GumTearp Qur) cum&HEmer
SausRpsrent] L ig el @ oforsHE QEvBnal.

&0 2B SauTeT, DJLDL|&EOET STLIULD T OIGHDSHET,
<oy, Geued, spsewer eTPuib GUTHEET QurermeaupemL
UESET LweTU@SSWS! Quirerml GumiomesliurSE@pLD gfﬁ/a;sir
uen_& sppailaarms GUTTS sermsafldy LWeTURSHW SeHTenin
QLY Crréss &sg). LmedevL_T (Ballista) ereirm Gurrﬁ'é:s‘@af.?
agpssmy 120 KCewr STemL_UGTET  SHEEHaT g/rg)j .LBI_L-_IT
STUSHDEG THWS omigUSTS QBESSI. STLLTYDL TSI
Cumiré sl syLjsewer LBs GausLoT&HaYLD, gysimﬂwwna;e?,m
eTdiuftp  ewelenio QubD BESS!- eGersim (Onager) Grmg)
Cunissmal 30 KBer eremL_ujeTer a;,lb&:mm.sol') zb':__l_r.r
STIERDE iy Sper LS55 (AT LODID Ggagpes
B U eugeomp, 1997:51). UGTLS gLngf’rafm Qgﬂsﬂfv
BIL_UBIS@pL_6T  Snig @L‘l@Un;ﬁamm a@mrrasfa{w C w6t
URSseyd QehESGHSETT. @ésTSHQID, QIVVTFEETTE
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Bsw pr@sele, Qureyieus gempuiies QumBuiwe Gsmiflev
BIL_ U eueoguiprisatlen LkiE @)erPiiennnssns oyeowbsierersy.
erawGay, Cunirssmaiser eTbBrL QuITHser erermy Q@eumenmLi
vwuSTURSBW Ferenwsemer Cpré@w Gurg. GumigSmer
1&saugns WL B yewwTs, Qsmifev m g Bpeyid
BGpsursarTs LpEsIBIpT e phsieTererTit.

o el 6ir Gwsﬂ@g’g Bupsrer uemsaieng alanyBEl,
CasrLips sTéGL Dpeyeo wewanuns aEBIL GuTHser
YowsELLL.g BEser. ener, Geasy, aflev CGumetrm Gunis
s@alsmars emsules gpBs Qeergy Gurfi@es Cumerm
LW TWD IJarsafies wRosafler 155 ey S &l
Qussuu@w snelsars @Gaear 6w kS 6T ereT.
sRETVSD Gopss CFrsPed HPss Gaw@smor
QsrLips a¥ss swgw aTpDrsstiunsRssr (Machine Guns)
QeuCeapBr QurPseiiss QFwdasGerT® RE5D (KSR T M.
DTS SILIUNERSGT LEHwuTeTenaLnSS BgTafles STRRF
FL (PYWTSHUWTS je0ibhg! 6T arer. Rapeop @G
s1ieduiiGer (Bipod), wpssTaluiBeur (Tripod), suenarig saflGeur
(Vechiles) wyevovgy ewsiniig s sarsealGeur (Parapets) emms
waswrer Geua@d (Semavd sMEFwD, QsreEH-2, 1995:531).
Qe Guroery ue pafer QUi & (15 @l & &
ST QUG SSUILIL 19 (BBSTe D yupmiet o1 L1LemL_WTesT
Qewed Eenpser QuBpurgw yssmrers Quar
BL_6UI] SNSFENNTE FITTHSOUWLITS 2 EGOLDBSIGIT OTGHT.

4. Qsmifiéd m b

Qasmfes g b @erenpus FUpsTW (WPeiTCTHNSD NS
DY LD WIS DL IeTarg). QEsTVEBG Qgmfev miL b
SyBleflueoes Fmipgy SOWBSIGTOTS|. LIGTEL & HTeVSHB6
UTPEMEEGS Csewernwmer Quruersemer Q& uieug) b,
SUDSDL LWSTLBSSIUSID eTeirm upempuiles Qgmifey myL Lib
OB BHSSI. BIL_Lib Qun@ESw STSSIMULD UTLPESESLI
LIS LI(BLD T 68T 1T 60 <& Qzmifien s ualwGe (yPallwed.
SIS, 1994:695). Qurgleurs UTDEMSEGL LWGTUL & Snig i
s@elser. aly eumpsamsdsel LweTLL & Fug s Guniré spellsar,
ULPBSIOPSSDG 2 Baimrss Quipesr. Caenauwmer G @enar
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2 (paurds (ewerriid GLinGs yLGLTwaller o (BeursssSnE i
micugptd  (Technique) eewripgy Gamearer u@Rpg. Guimis
smailsener 2 BaursGwCurls yssmalsghu Gsmifd
BIL_Liptd YmGs 2 (HeuTHmg.

uehTenL_& SrewsHer yMlaflugyn Gsmifey sl uupd
Qewemig GQewpLiL eldwensy. Gameaerd, alleaner@yi, SFFT
Qsmifer GQeuuarsear yPelwed whmbd <pealweicr
vweTLT® yPWUTSMUTSTTE QBESTYIL, QTODEGL
Syenaraimsd eSESLD QUGTTERTID HEFTVSHL FPHS Glgmifiev
B U B&sapns, Qg mifiéd pLuD WH&s Hmpallsaner s
Qeuigieiranasir. evsallenard Qsmifiey mL LIGmSL ulusyfrru@g'@
@iEuTTer s@Ealsmar 2 (heuTSERILGTOTesTIT.

RCyss QumPuisdy QL &Garm (Techne) erereyy o
Qemevgyo GawnGamev (Logos) ereentd GlEmevgyLd @evewrbsi
Q_sewrmevg) eremrm GlFTD Camesr Hlusg. Qu_&Qerrm eTET LIS
msallenars SDper Howg CEwHS DT erarpid  GevrGairen
aerugl GQewdupenn leneTSSDET 6T DI @umTmeT U@LD
(yPleaflucy wppib Qemyfev it argerpl, 1997:12). QlésTevSSED
QuisPoriser syevg s@eisar GlaTaT( < Meflwiey @gﬂbﬂs?)
B LS@etr oy Liiani_ufevrest Qeupun@sBar GlsmPe 5/:;1_"_?
ey euengwipssLiul Herers). Ggiw yBw 5@6\.&7555)@”11#?
QUL _separd 2 (HeUTEHGSLD uLB(Lpen DHEBHLD Qamfev g]l;u:_.n
sTeiryy euprisLILGRADS. ZSSPFU (LPUPEDLOWIT ST G?gnbﬁsv
BIC_ LD 2y&&TedBe @)anaEueT DiTgILD, Qmifiev g,/:__ugmgu
LW 6T LB &R W el T e T upBsBpT mncl,bggflsﬂsﬂ'eu.rm
iociensileSmhs @UBoLS BTSISHDN TS, Hiluj_er Gfrrgg{,
2 assarsHev QLU B, LISHeNeT sTi1&8), sefiGu @@wmuu
IRsQzs@Rse QsTifd B UGSuLd, . Ggrr,' Sl
senaraipeps surheen OpTs prusmsun sEpT
QupBmbgew .

41 2 Qawms G TH® BIL_LILD

LreiTent_g SO aeT 2 Qo srisenerL u:ucéru‘@g'gu%;
Osmfe mrusms ADBBEESTT.  STHESHD
pseTenuTeTenas 2 GauTsd LPHID SABersd YSLL- @@‘f"
Rwioyy, QeFibLy, SEISLD, Qlauerell (pSEUTETEE) 2 GeuTSBISET TG LD.
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@sis e Cvrsiisafled @upolier vLweTUT® JYSSTOSH W
0GR BE58. wellgefler Gamfa mLu eerisFullener
g Livent_witss Ganeaw®), wgeTDNIGES (PHenSiL STeSaSs
spareb (Stone age), Q&b jsameod (Copper age), @imtbLss Smevth
(Iron age) ereirmy epeuenswTEL (IMéaeTiD. @& @oys
s ereiTlg @BLYSE SHmelse@nd @Q)UEbLUT T
uemL_sampailsesd Gsmerfiu &rewwrGh. &.up.500 TSRO
Glgetr @)j,@aurraﬁe‘u @wioyy yPlupswTs @Qsssamb. @gamer
er g @ypoyl QuIpeTeh SEPFTL 196 Spshssl (SLEF
FUPSTIW QTN — URTEL_&&Teoid, 1992:182). LphgstBiprrser
aurmeir, Gauev, afle, GaL_wib, sauFid pgevrar Cunid spallsaman,
darrw spelsmar @Q@wiid swrflgsnls vuaTuGSS
wyeremeuri. ‘

4.2. @YmieT euewsHSHET

e Garnshisafles UpewbwTeTg @by, G @bLld
QG shullear eremarts GUTDISH Fevar euTriif@pby
(Castiorn), Ggeflsoy (Wroughtiron), erdh@ (Steel) ereirmpy
epeuesILBSSaTD. @F0 CoaflioL erarigy erafiRey o (HELD.
gyeunev erafi@ev HIECoupngl. weligel wpger el HPFS
Quoy Cgafliwubung. sallwsPedpig HaoLgs @ @mbenu
Upsss sTWSEE), swi gwre Steel o955 wrHsmar
Curs® @QuBunss QzefllGwy swurfésiuGRADS.
QevalGwladGis srdar ssnewl QGuris sEpealsEsd
STuTLBs@h Gedwliul e (yflealwe seorERuwib,
Clan@S-4, 1988:715). UL L oL & seveleir eflenauj e FLbioL 195
Ganrar® <ygss B wben UusGe @SS D
Qsmfdupempew fibg R BEseri. @seners LDBETETD,

olwsss afl s Qur® GQumese

L.EOVEHD eiTar ewseur emewrGew (ypib. 170:16-17)
ety arsRuearers. QBuwldGis THG 2 BES
TRSSUULL . Thevss STUSNS Heimenten 2055
SY TSR gerenw Fous Dpsmoenfiuie,

Qooup spall ad&er Grerer ey dsiLr L

H@LRUDDH srhens. (FausRpgmivent], 698)
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eT6tT M)y G)ﬂméiauul;@sirmg/. Ta&Tey SwuTMssiul L Gumrird
s@wallser s poQIT yspeuTuialss HenL SgierereT.,
1837 41 gyewgew Gaarges P FESSHO LigEFCnL
Q@ sL_Beaguies anld ereTLaur GgearallpGunald) o (faiTdsti
Ul eTodg gBumiumelp@id, RS BTL g DS eIl
ullL g erargy sPuUGSRpri (oydlailurd &Har @5 F b,
Gasn@H—4, 1988:736). erewrGeu, QUBLOLIGT SeiTevLoemLILtd Sj6eDBlesT
oo smwelsemer e BaTsGw GsTifld HLUS
sereniouflenerijth UBSLOLT G@iGs. GUpDIBBSETT. Guroayytb
Td@ swrfaGh (papUTeTg ST RUBRIGE I[arajerar
FGTwTer @)BbYs SLgsmard A SIBTHSN TSRS
slgsreanerts ussiisafles Bridd Spi safloess  FHevmkisenley
sl SjDDGT UTEOWSE SaTILOGIIT GTITEY SyoL_Gsis &l
D@Ly seflev - sargenevsafley Glaessr @GL_TGLoauenT HTUFRSF
Revwend CrrsBDGL LIPS, ssownismer TG55 YD e
L DD FHIGGTUPLOTET CTCoeMS ysRewr (QPBSw FASH TS
serEs@uwid, 1996:87). @)euauewsuiey e (peaunsEiL STAFHT (LpevLd
UemL_samalFer SThesILIL L 6o, Syflefliey mi LD eueriibs
EésrasHGo ade surfin@e LaGap QlerereseT QBHS
CuIB@itb LIPBSLOPTEET 6Tdm5S SUTASBGLILG SeiTEeT S
Paflued Gerhe BHLUSHS QeuaflriLGSSIBDSE (UPH
sfpssRe @Erbys Gsmfd, 2000, 18-115) SLAPFTL 19 6D
5@, GET@T YPU FGLSB0 FoL S5 LeneVE SN EISEHET
utey Qg Gursl S e fpiby QEiuL L S
S Pbserr. ererGes LIpBSLOLOT umrLIL(FoLe  LweneTLid
ADBB GBS
4.3. Qa&meveviTsHeir

@oen @y UL UTES Qarar® Gsrhe
Qediueriser Qameer el Gomer ASETDID,

By GlEw QaraQoers GsTeTDID (<3)&LD.72:6)

Q@ TeveVeIT, H(HLOTEHT

sTeiryy  eflom G weTen S QETEIIT ST, .
oy enipsdssLIL@EIUD

SBRIeoss Gamdeer ererm UwaTH
SpripERuaisarns QEBSTTET-
weir @owy Swrs AsPsS

s@wHewss GETed =
(QuigtbLmesTT DD LD, 437:438)

Fal_LD
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sniansds Gamieer erewgy G LI(HLDLITEOTTHDILILIGHL.
GOUIL_Rerergl. Sysare ygsisear Guremy @@ QsTfd
Gumetryy Iyg-&s1y. LS5 apgerareri. GUImsGs Coeanumer
Symenrdgs smalsmariyd GFWISW, ST LIPS LITITSHD
Curmerp weargs Cauomwsepw GsTd@Tsmears
FTTHSOMUTSBa  ewLOkH6T.

................................. &6 periis
SBRIwss GEmaener @)TdEid
BupHoew QpBGasd aig sHF6r - eTerGey

(ymib. 180:11-13)
STGH LI/ LD.

usTs G55 CsTOnD Hevsps
Garavgiennsd Gphlew wIGBsT (pib. 95:4-5)

eeTugD gaursaflar Ggmifisy @érPHwenwwmamwerw
Qeveflliu®Sgin. eTenGo, QameaTEeT Y&HTRVF FUPSTLISHN
WERW QU_gemsls QupPGEserT. @eury G&TeveTEer
Cunird s@walsmer 2 @auTsGL GaThd Spenw whpib GCETHd
BILUD euTIbSaUTSTTS  allen BRI GTareT/T.

4.4. 2er5IeHE

Qardeisdr 2 mussarsdBea earg »epew epath
Clgmiflev Glewigars. sagRen eemew sergieney ereLILELD.
QByS srgiISsmers Shluy_er Heukg &CL_ppyb gyemioLiL]
pergieney erew LILIGID. (yPlalwe sarcsPuwib, GsTEGH-4,
1988:738). Q@evsRumisallss eme ereLgy 2 eV N SeBH
GPEGL. YB5G Sgulle) 2w ewssILL 4 BESS. B
srleugpsTer eufieaf) &mSSule toetd 2 anevd @GLpmufier
WRWTE pmewsGE Qegsliul Lg. soerayh
LossTeTIgyLoneT Sy 2 eevsefley  @)mibLy FUBS  LOGHT CHCTIT S
SLewL& shuye et Gorggy 2 (5%6 @Qumibys SL_1g Sermis
Ceigerr (QBBws shsDé HaTEsFuih, 1996:86-87). Si(55S
sTar g Gl LR eir Qartiugems yPafMss Qediuybd
SHNUITGLD. SIBSHeoW FTOSOTTED BYpSGW QTS STDHI
S0 Gpruiler afuns e mevdEs Gleevgyitb. 9 FET6V

earGer erififpay Claremy Bégw &M Gugyitb Qg erfbsi
Qeram@L @\méeib.
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; Glasmevevetr

GBe eag WRymels LBBTellp QuTmiGF

Amueir Beriflaf]l Cumevls weveyL 6T

weflfp @BLySH STy BT (<24551D.202:5-8)

TetTn QFTRHVRTS L.EOMEGETHED STOSETTE QUISSLILIL L.
SIBSBWTD earsliul L 2amwg Suieflerny SUGuTH sPlugrs
I SBTEOT HP6L aNer&sLLL Gerersl. @QBLLS STHIGSMers:
sfQun® Gsrisg eomaules QUOF GLTSE QBLmLS
saflGu eT@sseart. Fetaurn GEoaul LMs06\s B SgyLr
LWGTU@SSID FIL UMl UL G ST HyDBSBESeT.
QBELC USHmeard  FTapbEUTY e cimen G Gus
uppsprser yPlalwe ey BHybul GUDDeITSaT TS
BBEBBSApTiTHaT. 2 amauied Gavwr gHUBSH @BOYS
sTgidamer 2 (BEGL HyaralpGhu Bs 21 Qeuliugems
THUBSS @)Lben 2 (SR SETenLD Sauiseafles gyPlafwe
warisRenw  GlouafliL@SHF DS (LipBSIBp &S @woys
Q&mifev, 2000:118).

yfafllusy Qsmifedr mILUD T ES @ESTEED
Gurisefcr cramafldeoms Gmpans @GBSTID, GuTTs
s(pellsatle 2 (HalTHHD 16 LIS g erpenpuiiet BIOLDESITET S
QésresDa @urepas s@puid Gunris 5@61‘17(:551)‘7661
2 DUSDGCsew HS yeraied Qeevalfser gpgjé;ast_'/ul_'_@a.rarm.
sl oyHib. LD 6TETD 2j1g. LG surrgpé;m&uﬂs? oS
eumgpaneus Gumpps SUELPT, yeualy eumpalesr a‘rsi)mafaa;rrsfsr
Cunrréserid. Quridaed (y)gmnmsummg)u LllUG&TLI@ﬁ@GW:Hj.
Quiniréseriisar L6y Fewi_ LIphSBpT snCsHUL Gum.r&‘:
s@al senaru b swerL@sRuerareri. eenGal, Gufrrre;
spellsafler 8 HUSH eTeTLISI D HSTVSBED L&.@@WIT%‘ @@555./.
Qs 2 pUSBewILI QuBFGUSHSTL g,qu;_z{uﬂ.n_g @gnb&m
B b 18GFauprat] UGTaL S S8LpT @UBBSISTETETIT.

5. Qemifies mLLEpD FEPSTLEAL

weflg peitGer HPUPLD @gnb&d)gu;.u @W@W,@pﬁgm
QT EQETaTy @OWESSTE tg:/mll.z?gg.,jm'mg/. wﬂﬁfz
wperGer Hp S DS Qe rifevp-U GIIG’ITITEQG.;@U? Losbﬂg. 6;
umsafliiyb @mﬁwmmwnggn@m. Qg”b&m@L-’—’_‘mcf””&
wpeTy enfseflcs Syen@EDSl. AL 1 swsTus Gsma,
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(Social Need). 2. Quipens euarmiser (Natural Resources), 3. &upsmuirs
wesary (Social Ethos) gy&uwiewr.

51. swpsrwgs Czemal

qPw s@alser wpmd yBu Gewed pewmseafer
sarGUly Uysamars Qeiiws swsTus Csena 219 L1 iemL_
WTETSTGLD. IY&&HTF FUSTUSHTBSGL Guris @ pader
Cung Gunié smealsafiier Ggmeas gpul L g GzemaGu
san@ig iysefler gmis eterm woy QemHGODTL (5éE THU
SssTvgHe Cunis sarmisallssy Gurissmelser Gseals
UL L 60T, QBTTE) aupenm 2 (hound@id Ggemeuujid gpiL’ L e

5.2. Quupens euarmISEr

ueirenL_w S waser Leewrulgid <24 6B (HH @SS
wperew Gy @QYpoiler Lwenesr yPBSHHSETIT. QRS QLS
BNGIGET JBFOTE HewL_Sger. Fsermey @worys Gsmifisv
poLGuppgl. elasrus smelsesn. Guris smelseswd
e USSP Qednucnn’_er. Qurirser 295519 penL_GUDDSTEV,
Cunirg Glgmfiev pi LSHev gyiraud 1B&hssl. @)sarme, LgILILISI
Cunrrsasmalsafler ugeysH G @@qug'gng afl NG5S

udneL-$ SBYPssHD UmsuTsmTS FHTEGLD
s@allserTs Qsmifedd FL UGS 6ir Fnig W Gmeshluimi @b
Sunrissmelser @\ mhgererar. o TRTEGL aienssuiey
wrpp sraflum® Cuniss@eiser @Gewene. Q)esTevsHev.
Uemsaiewy, UDSHTL oL, QB QL-sBo @wEs GeTa®,
STEGL sl Qemfer miLmiser QU & I [ i 6iT 61T 6T .
G)&w;i;ma:"s Gemerseafler epevid Csrenevgry pr@safleerer
Quremia wsmwswmar ofis), 2 PsGw Yyl QsmySev
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The History of Traditional Navigation
in Tamilnadu

Or. V.S. Arul Raj

From prehistoric times, the southern part of India had
maritime contacts with the rest of the world. This fact has been
well recorded by the earliest accounts of the classical writers
and by the references found in the indigenous works of South
Indian Languages. A rich tradition has prevailed in the coastal
strips of South India especially among the fishermen community
and ship builders and the same is reflected in the legends, stories
and folklore. An attempt has been made in this paper to trace the
ancient navigational techniques and knowledge of the sea in
Tamilnadu, from folklores as well as available literature in Tamil.
Tamil is the earliest one and has many references, on the bravery
of mariners during the regime of its early kings chera, Chola and
Pandya through its poems Akananuru (poetry dealing with love)
and Purananuru (poetry dealing with bravery).

There are many evidences in historical writings, such as
the import of peacocks, apes, sandalwood, etc. in Solomon's period
(962 to 930 B.C), ancient Chaldean reference of South Indian
contact', the kinds of materials flowing into Assyria during 14th
century B.C. from South Indian Ports, Vasco da Gama's landing

in Calicut with the help of the Malayalee pilot from Madagaskar,
etc.

Associate Professor, School of Indian Languages,
Tamil University, Thanjavur - 613 005



2. Ancient Ports

The names of different ancient ports (fig. 1) were pooled
up by referring to foreign travellers' notes, folklore, inscriptions,
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early Tamil Literature and the findings in archaeological
excavations. Muciri, Thondi, Pukar, Korkai, etc., are some of the
ancient ports often mentioned in literature. The Muciri harbour
of the Sangam period is considered to be the port of the Chera
King Imayavarampan Neduncheralathan (c. 27 to 85 A.D.)2 This
port on the west coast, had commercial contacts with the Yavanas.
Thondi was another important harbour of the Chera king Kanaikkal
Irumporai (C. 200 to 225 A.D.). Pukar, the famous port of the
Chola king Karikal Peruvalathan's (C. 50 to 95 A.D.)® occupied
a'very prominent place, being the port in which even big ships
could enter without lowering the sails. Korkai, another port city
in the mouth of the Thamaraparani was the capital of early
Pandyas (C. 575 to 966 A.D.)* Akananuru®, a Sangam literature
- describes this place as an important place for pearl fishery, which
has also been substantiated from the archaeological findings®.

Archaeological excavation conducted in recent years
along the Tamilnadu coastal areas have brought to light a large
number of ports, viz. Mahapalipuram, Vasavasamutiram, Panerji,
Kanchipuram, Korkai, Thondi, Alagankulam, Kayal, Periya

pattinam, Chingamedu, Arikkamedu, Karaikadu, Kaverippum
pattinam.”

The Periplus of the Erythrean sea (1% century B.C.) has
mentioned some ancient ports like Muciri, korkai, kamara, Poduca,
Nikama, Comari and Sopatma in the Tamil region. Kamara,
Poduca, Sopatma, Nikama and Comari of Periplus might have

been the modern towns of Karaikkal, Pondicherry, Madras,
Nagappattinam and Kanyakumari®,

3. Varieties of Boats used in Tamilnadu

The sailing crafts of ancient Tamilnadu are mainly meant
for fishing, race, piracy and transportation. There are 19 names
of boats in the Tamil language. Moreover, more than 100 words
in Tamil are found referring to the word "boat" in dictionaries and
lexica. Among the different names noticed, paru, navay, toni, otam,
pataku and kappal are used to denote boat in all the South Indian
Langue}ges. However, the different kinds of terminology meaning

"boat" in Tamil can be grouped into three families, viz. Catamaran,
Dugout and Plank-built.



Fig.2. CATAMARAN
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3.1. Catamaran

The Tamilians made rafts
by tying many logs together
so that they could cross over
the waters by sitting
comfortably. This type of
boat was called 'mitavai', in
Tamil. In due course of time,
the earlier mariners must
have found out the bamboo
to be more suitable to float
on the water, because of its
buoyancy, due to its structure
with a central hollow. It was

known as 'punai' in Tamil. The name derived from the type oflog
used. i.e. bamboo (punai) and the mode of tying the bamboo
(pinai). Gradually, the same type of early mitavai or punai/pinai
seemed to have obtained the name 'kattumaram'’, when they tied
other logs than bamboo. Here 'kattu' means 'to tie' and maram’
denotes 'tree' in Tamil. The same has later been anglicised
'catamaran’. A similar structure which is used even today in the
areas of Kerala and Karnataka, was known as ‘cannatam’ and
sangada', respectively. In Tamil the 'teppam' connotes the meaning
of a raft which floats on water (Fig 2).

X
<
<

Fig.3. DUGOUT

attempted to evolve a solution to geta boat of bette
grip. As a result of that, the boats known i
‘otam' and 'mutuku’ must have appeare
frequently used in 17* and 18" century Ta

3.2. Dugout

As the flat topped mitavai
was found to give
insufficient grip and stability
on the water offering only
little protection against surfs
and breakers, the early
mariners ~must have
r stability and
n Tamil as 'toni' 'pataku’,
d. These names were
mil literature (Fig.3).



3.3. Plank - Built Boat

The ancient mariners
“gradually  achieved
expertise in building
bigger vessels with larger
capacity and more
comfort. The result of
these attempts were the
Fig. 4-7 plank built boats (Fig. 4-7)

such as ambi, timil, kalam/

markkalam, vankam, (Fig. 5) navay (Fig. 6) and matalai (Fig. 7)
of Tamil in Malayalam. Vallam is called kettuvallam
(kettu = to tie; vallam = boat). Here the planks had been sutured
by coir ropes and no nail had been used. 'Ambi' was a type of
boat frequently mentioned in Tamil literature in which it was
compared to shapes of an elephant, a horse, a lion or swan® (Fig. 8).
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Ambis were used to carry passengers across the rivers
using a single pole or oar for sailing. 'Timil' was a type of boat
mainly used for fishing rather than any other purposes. Invariably,
this name tintimil, kotuntimil was associated with shark hunting in
literature. "Navay' was vessel having many sails and masts, and
generally it was compared with an elephant, sometimes with the
shape of a crab. Perhaps, it may also denote big boats. "Vankam',
kalam and navay'® were used to carry horses and other goods
from foreign countries. In Tamil literature, the mention of 'navay’
has been found not only for the ships built for intercontinental
trade and voyage but also for the naval ships of the Chera and
Chola kings. The Chola king by name Kulottunkan (C. 1071 to
1122 A.D.)", who maintained a very popular navay of his time in
this continent used an extra large boat named "matalai" for
transportation even of elephants.' As the earlier ships were built
only by wood, they were commonly called marakkalam (maram

="wood"; kalam = "vessel").

4. Body Parts of Boats

Various terminologies for parts of boats are given in
Table 1. The most primitive type of propulsion on shallow riv'ers
worked by dipping a long pole down to the river bed and pushing
the float. This was replaced by the paddle, a short, board, and

spoon shapped piece of wood. As the size of the boat increased, a

longer piece of wood like the oar, with a better leverage was used.

TABLE 1 - BODY PART OF BOATS

Skno.| Name of partsof Boat Tamil

1. Paddle/Qar utu, otakkol, matavai, marakkol, tutuppu
2. Rudder alca, cukkan N
3. Anchor Jankar, nankuram, cinl
4. Stem aniyam

s. Stern atti,aparam,amaram

6. Sail pay, itai

7. Mast paymaram .

8. Keel era, erappalakai

9. Outrigger katucu

10. Blade of an Oar palakanakku

11. Rib . vanku
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5. Navigation Personnel

The different names for the crew(Table 2) clearly suggest

the better understanding of the division of labour involved during
the sailing.

TABLE 2 - NAVIGATION PERSONNEL

Sl.no.| Name of the Crew

Tamil
1. Boat man patakotti, otakkaran, tonikkaran
2. Helmsman cukkani
3: Pilot/Captain navikan, nikaman

6. Wood used for Boat Building

Indian wood for ship building, especially teak was highly
praised by the foreigners. Kerala was a leading producer to teak
and naturally it was preferred for ancient boat building in Tamil
nadu. Kunhali (1986) points out that the timber used for ship
building were teak, Karimaruthu (Terminalaia tomentosa),
Karivaka (Albizia odoratissima), Ben teak (Lagerstroemia
lanceolate), Pilavu (Artocarpus hetrophyllus), Ayini (Artocarpus
altitis), Cinipunna (Calophyilum inophyllum), and mainly obtained
form the nearby forest of Beypore in Kerala.

7. Some Practices of the Ancient Mariners Navi gation

Elephants were used for launching boats; Qaisar (1982:33)
points out that in 1501, indians on the southwest coast formerly
were accustomed to use two elephants, one on each side launching
a ship. The ancient mariners of Tamil nadu navigated with the
help of the stars. Venkataraman (1986) suggested that the
Tamilians mainly used ten stars to find out the directions but they
gave much importance to the following three stars.

1. iranai velli (Twin star)
2. kutta velli (Crowded constellation)
3. otta velli (single star)

Moti chandra (1977; 205) points out that after sunset and
during poor visibility the ancient sea faring men fished out a sample
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of mud from the seabed with a line and a hook and they determined
position by its smell.

In the historic past, the boats sailing along inhospitable
coasts were finding the shore by an ingenious system. If driven
out of sight from the land, the crew used to release a crow, which
would fly towards the nearest point of the coast. This was
precisely the method Noah followed in the Bible. A similar kind
of finding the direction was mentioned in Tamil literature.™

Ancient mariners used wood, stone and metal for
anchoring. The term cini in Tamil literature might have meant a
wooden anchor. Later period literature introduced another term
for anchor i.e. kal (stone). The literature after entry of the
Europeans mentioned the term lankai, nankuram for anchor.

In ancient days, lamps were used in the fishing boat
timil'. It is stated in many citations that all the boats leaving in
the night from the shore had to use lamps. These lamps might
have been used not only as navigational indicator but alsp for
catching certain specific fishes which were attracted to the llg]?ts.
Cilappatikaram mentioned a light fixed on the.Pukar port to guide
foreigners into the port. The ancient word for light house in Tamil
is Kalankarai Vilakkam.

y collection is also mentioned.
a mark of the king's tiger seal
d then allowed to unload or load

In Tamil literature'®, dut
The port officials had to place
after getting the custom duty an
the cargoes.

The ancient Tamil mariners had a very gopd knowledge
on tides and waves. Regarding tides it was mentu?ne'd that '(h1e6
ocean had high tide at the time of moon rise. Tamil literature
referred to the water current as follows: Tlue hero's chest was
drawn out by the beauty of the ladies like his float was drawn in
the current of water and moved as the water current moves.

The ancient Tamilians had a very sound knowlfadge'of
the winds and monsoons to sail boats and ships at sea Likewise

they had a sound knowledge of water currents. Vanivatu is a
kind of water current which runs from north to south, conivatu
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from south to north, aranivatu from west to east and
Karaikkattivatu runs from east to west. The people used a kind
of rope named tavukkaayiru to measure the water current by
immersing a rope with a stone into the water.
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Communication Methods in
Ancient Tamil Literature

Dr. V. Sasikala

The most significant amidst the important achievements
of the human race is the advance developments in the field of
communication. Even the non living things such as a'question
mark, the direction boards, the colors like black, red, white, road
signals and punctuation marks provide lot of information. Though
information exchange occurs everywhere man to man
communication is regarded the superior. The sixth sense is a distinct
gift to the man kind which as enabled him reach great heights.

The outstanding of all these is the efficiency in exchanging
information.

The effort made by every living thing to express their
thought is the basic origin of communication. Thoughts need to
language and thoughts can occur even without any language.
Language is the symbol of thoughts. Communicators reveal, the
ultimate output of thoughts is language. There is no place for
language if thoughts are expressed as signs. So while

communicating not only the language but also the signs has an
important role.

The first ever step in communication in human life beings
with the cry as an infant. They cry of the child reveals its existence
and it is the Child's way of communicating its presence to the
new atmosphere. The child cries to express its hunger and the
search for the mother to take care. What else could be the better
example for communication? In such a manner every action of
the human is a mode of communication. The physical appearance

Reader in Tamil, Sri Parasakthi College for Women,
Courtallam.
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of any person, the complexion, food habits, way of speaking,
dressing sense, mannerisms provides various information. Earlier
human race had the need to communicate to express their basic
needs such as hunger, thirst and sex. In short the history of human
race is the history of communication of information exchange.

Literature and Communication

The communication methods have had a long varied
tradition. From the ancient times until the present process of how
one person communicates with others the methods of
communication have undergone vast inprovement and is a matter
of fascination. The literary works gives us complex and detailed
account of human efforts to discover the nature, essence and
dynamics of communication. Human beings have communicated
for the aesthetic experience, for moral purposes and for practical
ends. Much effort has been made to develop. the means of

communicating more effectively.

The literary records are a medium of mass communication
that deeply affects the lives of all of us. They convey much of
the heritage of the past, help us understand ourselves and the
world we live in and enable us to plan of the future. The literature
have been one of the principle hallmarks by which each succeeding
world civilization has been measured. Social historians long have
examined the creative literature as well as the factual records of
a civilization in their efforts to reconstruct the life of the people
of a particular time and place. For the mass communicator

literature perform several important function.

Literature is the mirror of life. They are the treasures of
the past, the ages and the times. Literatures provide us with
boundless information. The ancient Tamil literature of two
thousand years ago bring to us numerous facts about the people
their values and traditions. The one and most important among
them is communication.

The ancient Tamils communicated in many ways.
Communicators feel that the 'act of communication' or

communicating is a natural instinct that every living thing is
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stimulated to_perform. Besides, the rulers had the need to
communicate. The government was forced to inform the people
about its rules and regulation. So many communication methods
originated. This paper discusses the various communication
'methods found in ancient Tamil literatures.

Communication Styles

Communication can be broadly classified as inter-personal
which also contain verbal and non-verbal forms.

Interpersonal Communication

In interpersonal communication, feedback plays a vital
role. The most successful and the best method among the various
methods of communication is the direct communication and
feedback is a part of it. When two persons converse face to
face, the continuous process or the activity of communication is
feedback. In such communication, the source acts as a source
itself or as receiver and vice-versa. Feedback is usually classified
as immediate, delayed and stepwise categories. Feedback function
in two major ways. In the first instance, feedback provides the
initiator of the communication with a mechanism, to assure fidelity
of transmission or understanding. In the second instance feedback
provides evidence of the extent to which the initiator of
communication has reached a control objective and thus provides

a bearing so that the new message or adjustments can achieve
the desired control.

The source being with a goal for the transaction, encases
messages to achieve the goal, selects proper channels, transmits
the message to the receiver and awaits feedback to discover
whether or not the communication was successful in achieving
the goal. Here message communication envisions a transaction
in which a message to achieve a cearly specified purpose or goal
encodes the message into an appropriate linguistic system and
transmits the message through appropriate channels, where it
impinges upon some sensory organ and is decoded by the receiver.
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The message is decoded by the receiver in such a manner so as
to restore its fidelity.

As described in Tolkappiyam the rules framed for
querying and solving it can be compared with feedback in the
process of communication. In Tolkappiyam specific rules have
been framed for questioning and answering while communicating.
Communicators mention the hindrance during information
exchange as "Channel Barriers', which refers to the obstacles in
the path of communication. In Sangam poems, "Alla Kuri" means
to such channel barriers. So we come to know that the Sangam
poems not only had sign expression but also the obstacles in

communicating through signs.

" Intrapersonal Communication

Human activity is the resultant of the intra-personal
communication which is a form of non verbal communication. In
Sangam literature the conversation of the characters in specific
like the hero and heroine among themselves is a good example
for the intrapersonal communication. The songs that fall under
the category.

nenjotu kilatal, nenjirkuc colliyatu

belong to intrapersonal kind.

The following poem from Kurunthokai adds evidence
to this.

italum tuyttalum illorkku ilena

ceyvinai kaimmika ennuti avvinaikku

amma arivaiyum varumo

emmai uyttiyo urattisin nenje (Kurun. 63)

Non-Verbal and Verbal and Forms

Non-verbal methods includes the body language, facial
expressions vocal intonations, spatial geography, eye contact,
pauses, gestures, signs, and the symbols, while the verbal form
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“includes communication through letters Murasu, Parai, Messengers
and Spying, Evidence in Tamil literatures specify the usage of
such communication methods at various instances.

Non-Verbal Communication

In non-verbal modes the context of communication is the
main interest. With reference to these, concepts like Paralinguistics
Kinesics, Proxemics and double-edged communication were
developed. Sangam literatures have lot of evidence in them for
the usage non-verbal communication methods.

Thirukkural quotes;

kannodu kanninai nokkokkin vaycchorkal
yenna payanum ila (Kural. 1100)

emphasizes the power of communicating through the eyes. Each
and everybody movement has the natural ability to communicate.
Civagachindamani refers to this in its lines as,

kaiyinal colak kankalir kettidum
moykol cintayin monkai - (Civaga. 1045)

Even fire has been a mode of communication, Houses had tomb
for holding lamps to guide travelers at the night. Light houses

guided the ships to reach the shores which are referred to in
Pattinappalai.

Also Perumpanatruppadai says about communication
through fire.

iravin mattiya vilanu cutar nekili
uravu nir aluvattu odu kalankaraiyum

turai pirakkoliyap poki (Puram. 349-351)

The body language such as eye expressions, hand
movements are more powerful than even words. According to
communicators, facial expressions such as the blush of the cheeks,
eyebrow and lip movements create body language. "Ambal" in
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Sangam literature is a form of body language expression.
Nattrinai speaks on this as:

cilarum palarum kadaikkan nokki
mokKkin ucci cuttuviral certti (Natri. 149)

Well-wisher fixed separate day signs and night signs for
the secret meet of the lovers. The hero usually handled a number
of signs to intimate his arrival like the kook of the birds etc.
Reference in Kurinjikali reveals, the heroine waits for such sings
from the hero.

vilpeyarkankulin viliyorta odukkattal

valunal cirantaval varuntutol tavarunto

tal cerikatunkappilan tay munnar nin caral

ulru kodal pol elvalai ukupaval (kurinji. 48)

In ancient times different kinds of flowers were used to
indicate the nature of wars being fought. Purathinaiyiyal in
Tolkaapiyam proves this. Varieties of flags that were tied in the
commercial centers of Kaveripoompattinam revealed the kind of
goods sold and also the nature of activity taking place in that

particular area.

Verbal Communication

Verbal communication occurs frequently in Sangam
literatures and poems. There are particular words in verbal
communication to address specifically such as ura, naada,
talaiva, pana, virali and thozhi. In Sangam literature we find
the usage of word "Alar". According to Ilampooranar Alar means
'speaking openly', whereas Nacchinnarkkiniyar explains Alar as
'discussions in public'. Thus Alar is a notable example for verbal

communication.

Sending messages was an important method of
communicating. Tolkappiyam says about "Thoothumunivinmai”.
Among the various reasons to part from the family messengership
was considered the foremost. Only people with high social status
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could perform this duty. Communicating through messengers had
appreciable results many times. Avvaiyaar's messengership to
Thondaiman on behalf of Adiyaman helped to stop great war that
was to happen between them. Aingkurunooru (Aingkuru. 480)
tells about a messenger who speaks to the hero about his lady
love and advises him not to hurt her. In Sangam poems birds,
animals, the clouds, the wind were all used as messengers.

Spies formed an important wing of the government. Spies
were nominated to bring information secretly. Local spies and
foreign spies were separately trained and categorized. The divine
poet Thiruvalluvar has created a separate adhikaaram, "ottradal"
emphasizing the importance of the spy system. Cilapathikaram
refers to the foreign spies found at the city of Vanji.

Painting were also considered as powerful means of
communication. Wooden planks, silk screens, palm leaves were
used for communicating information through paintings. Painting
was considered as a separate industry and was called by the
name "vattikai seydi". Maduraikanchi quotes,

envakai ceytiyum ovamam katti
nunnitin unarnta nulanta nokkil
kannul vinaingar (Madurai. 516-518)

Agananooru refers to that women noted information on the walls.

nalilai netuncuvar nokki (Agam. 61)

The practice of writing message on walls was found during
Sangam age.

cenurai pulampin nal murai ilaitta

tincuvar nokki (Agam. 289)

The heroic death of soldiers was carved on stones which

were erected as a reward for their bravery. Agananooru speaks
this as,

nallamark kadanta nanudai maravar
peyarum pitum yeluti atartorum
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pili cootiya piranku nilai nadukal
velunru palakai (Agam. 67)

Communicating through letters was in practice in the
ancient times. Normally palm leaves were used to write letters.
War information was usally sent through letters. Letters were
sent through messengers. They were also referred to as
"Thirumugam" or "Mudangal". Letter transaction has a significant -
role in Cilappathikaram. There are instance where Madhavi sent
letters through messengers to Kovalan.

kanmani anaiyarku kattuka enre
mennudai mudankal matavi intatum. (Chila.Maduraikandam)

In ancient times one of the beating instruments parai was
mainly used for public announcements. The five different
landscapes had a separate parai of their own.

Kurinji - Thondhakam, Murugiam
Mullai - Pammai, Yerukotparai
Marudham - Khinnai

Neythal - Sapparai

Paalai - Thudi.

Purananooru quotes,

Oril neytal karanka oril

irntan mulavin pani tatumpa. (Puram. 194)

Another kind of beating instrument murasam had equal
importance in communication. Individuals engaged in murasam
were named Valluvan. There was a particular method in Sangam
times to beat murasu hung to an elephant's neck praising the k.ing
and the public and also spreading the information. The ancient
Tamil kings Chera, Chola and Pandiya were denoted by the phrase.

murasu mulangu thanai moovar (Perumpan. 33)



300

The three most important possessions of the rulers are
supposed to be the kodi (his hierarchical symbol), the murasu
(spreading his victory), and the kudai (to establish justice).

Especially murusu has played a notable role in the war happenings
and the victory announcements.

Conclusion

Information is wide spread all over, it is closely tied to the
cultural and traditional values. Any culture without information
exchange becomes extinct. In any society communication and
communicating is an important aspect. The communication gap
among the various units of the society will lead to various

confusions and ultimately the split of society. Today communication
has become a basic need for human movement.

It is quite interesting to know the communication methods
used in ancient Tamil literatures. Today communication
methodologies have been advanced only due to the improvement
in science and technology. But the methods of communication of
ancient Tamils are a major source of i inspiration of many new
communication techniques today. Electronic media has made
possible a widespread reach of information, even to individuals.
But ancient methods of communication could focus only on group
communication, which was successful in achieving its purpose.
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Tamils medical Knowledge of Herbs
- for Longevity

Dr. AM. Abdul Kadher

Since ages Tamil people have been using a very natural
and healthy way of food intake, it is one of the main reasons for
their long life. There are many species in this world, which live
and die, and man is considered to be a sixsensed species by
Tolkappiyar. We do have one sensed species, like the grass, trees
etc. which is well expressed in the following lines.

L gid ogeito @ nBlelarGeu
Sipayib 2 arGer y&&laments GmiGus

It is such one sensed species like the leaf, root, rhizomes,
barks, seeds and flowers that are useful for mankind. As a result
of the search, we have found out that these herbal varieties of
plants have medicinal use too. It is undoubtedly the seers and
saints Siddhars, who know the reason for a disease, who have

contributed to this effort. Siddha Medicine is thus, the resultant
of such thorough research work.

When a person consumes fruits and vegetables that are

available in nature, no symptom of ailments of any kind was
noticed.

However person has and does follow a method of food
consumption due to situation and environmental compulsions,
therefore there is a change in the biology of mankind.

As aresult of this, according to the changes in the human
system, certain noticeable, acidic and alkaline changes like,
'Vadha', 'Pitha' and 'Kabha'. Therefore, natural disorders as the

Reader, Govt. Siddha Medical College, Arumbakkam,
Chennai - 600 106.
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three mentioned above are, dominant, which fact is revealed in
the following lines.
W&o, Genpuilayo Crrds Qediuyn mrQevmi
suarf] wpgevmw ervwentlw epeiTmy
) To cure the disease of various kinds and nature, the
Siddhars had been using herbs with many varieties. The Siddhars
with intuitive insights had spotted the utility purposes of the herbs

and therfore were able to use them accordingly. So they led a life
of ease and comfort. This is well explained in the following lines.

o _ounn oyflulier o ufigmi oyifleurt

S _tori Quodigseprero Geyeyid om L it

21 _ibemis eueni&@Lp e Lmuitd PGS

21 ibenis auenisGser 2.ulli euanrisCxGer (SLopS)yLd)

The efficiency and potentiality of the body is maintained
in ebb, which is appreciable, thus enabling man to lead a life of
ever lasting joy. This could be compared to the sculptures, which
are standing monuments for a symbolic representation of the

effect of herbs on man.
AMUKKURA KIZHANGU
Withania Somnifera
Eng. Winter Cherry (Commonly used partis root.)

This is an excellent herb with so many actions, to mention
a few, it's a good nervine stimulant, good Anti-Inflammatory, very
good tonic and an effective appetizer.

When given in different adjuvant such as honey, milk, hot
water and ghee it has different actions.

With ghee as base: 850 mg of Amukkura powder 2 times a

i
day after food will increase the body weight and it is a best

rejuvenator.
When added with honey it becomes a good anti-arthritic drug.

With milk Amukkura Powder acts as a best Nervine Tonic
and Nervine stimulant and it also has associated Aphrodisiac

action.
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iv.. Amukkura Powder with hot water (decoction 30 ml) taken
at night, become a very good sedative. ' )

O&ETEr&FD GuTlumh QSTIg waHwd @ v
i@p&ag s unatunan® Ceadiugliy — ofles§
wpsoym Csmi_wpoCurs: CLomsioger aeivr_mib
QFauss H&EGEer

Amukkura Powder 1 gm with a milk 2 times a day, for a
total of 45 days, when taken internally, gives good result in
Azoospermia or Zerospermia and Oligo spermia or male sterility
and improves strength of vigor and vitality.

If Amukkura Powder is beaten with egg albumin thorougly
and the paste is applied to the knee joints pain (externally)
repeatedly reduces the swelling and pain.

It is very striking to note, that if Amukkura powder and
Amukkura lehiyam are administered to HIV/AIDS patients, who
are suffering with loss of appetite and emaciated body conditions,
with considerable weight loss, have impréved appetite and
increase in body weight. This has been proved clinically.

KADUKKAY
Terminallia chebula
Eng. Chebulic Myrobalan

This is a tree; three varieties are avilable. The useful part,
namely the "formative tender buds" small and oval in shape.

SQESTWE STUys &S Qener@peir mmgyb
SQSSTUIS HTU1655) %Mk ENETH - H@&sTY CHrds
PUY yL_pCpihpitd 2 pparcrencr Cuinsenarscr
eea1guyio Cppmr peup .

The significance of Kadukkay is compared to that of a
mother care. How a mother takes immense care of her children.

So does this Kadukkay gives rejuvenation and fights against

all worn out disease. Therefore, it is more important than a
mother.
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There are three types of Kadukkays available in market.
Two varieties are better known as soorath Kadukkay and kabool

Kadukkay.

Soorath Kadukay is small in size, black in colour, better
than Kabool Kadukkay.

Kadukkay Powder acts as a very good laxative to the old
age people, suffering from chronic constipation and also it
stimulates the appetite and tones up the vigor and strength.

Further more, people who are suffering from chronic piles,
if administred with Moola Kudori oil 15 ml at night with warm
water is assured of clear bowel movements.

S LIWGST GTERHF(HSSTUI oyE1&Cpm GuevevTLd

uunflc. GLm 21y SGL> = eI

&8s Blpks gy sr@eSenen bl

QuTuw LEWWTLD LSV

Thus, the Kadukkay grown in the Pothigai hill slopes are
useful for treatments. Kadukkay if consumed with the following

combinations.
With Ghee - Vatha type of diseases are cured.
With Sugar - Pitha type of diseases are cured.

"With Salt - Kabha type of diseases are cured

With Jaggery - All the three Thodam of Vatha, Pitha and
Kabha types of diseases are cured.

CHERAN KOTTAI

Semicarpus anacardium
Eng : Marking Nut (used part-Nut)

Cheran Kottai is immuno modulator and is a very good
rejuvenator. This is useful for long uncontrolled diseases, such as
chronic skin disease and neoplastic tumors etc. It is clear in the

following lines:

Gogn p& Ay IDSS?
Qe &Lt LB uyedrL b
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Ceitmest QDGTRT o (LPSSITL_ITEH

Ceaciry ewis Gumrey Ggref! we@m_mip
QoL QararGan uflcsrLiGosvTEs

Csi5Cs emewrw GoarGLogytd

Ceuilesr wpatbCLITey FHememujeiTi_Tib

Csi&Ga gararQuimsy eriflay miGio (Czger sMFd)

If the feet are showing symptom of a "chained" feeling,
this gives an immediate cure.

&THUTF OT&E SGUYST aberaperCar
STHUTF 1OT&5S SDICD — &AH LITHEH
Gegm allengdspues Fomeaur GLloul&searTn
Gagm alengsspupb Sesr

Nowadays Cherankottai legium or Cherankottai ghee is
a wonderful direct choice and a good medicine for HIV / AIDS
patients.Recent Research Reveal that, if it is administred to HIV/
AIDS patients, it forms a cure for their anomaly, by boosting the
immunity. It has the unique quality of curing certain fatal diseases
like Benign and malignant tumors.

THULASI
Occimum Sanctum
Eng. Holy Basil

This is cultivated all over the country for its aromatic

leaves. Leaves are used as mian parts. Two main types are Nal
Thulsi and Karunthulasi.

Pharmacological actions are

Anti - Asthmatic
Anti - Rheumatic
Anti - Stress
Anti - Bacterial

Anti - Viral and Immuno-modulator.

A tea prepared with leaves of Thulasi, commonly used
for cough, cold, sinusitis, sneezing and Rhinitis.
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SIon &) eflenevsgh HISSIL_& &yt
wenoyGmm ulerGlosvr Lo piar g1 FeientoGus
(Czyeir siflaev)

- Thulasi leaves are used in all types of fever including

typhoid and Malarial fever.
Character Thulasi

LOGHT 63T @I 6 B & Sraflls g hDUTS STLpeneld St

Serer hevmgeners CuedfiGuw — Locrgyhlencvly

Qupyenflwis uaTapin Senflsg L NenflwTgLo

STFenflulléy LomeveVEl &6v

It is adorned as a garland by Loid Vishnu, and its medicinal
importance is of very high order. It is the answer for many chronic
respiratory ailments. It is given to devotees, in our temples by

soaking in water or simply the leaves. It is an excellent immuno-
modulator to prevent any type of disease that may affect man.

Extract of Thulasi, as dose of 500 mg x 3 doses for one
week, significantly relieves, breathless and tropical Eosinophilia
or Eosinophilic Lungs.

It is commonly used with black pepper for Bronchail
Asthma, an oil extracted from Thulasi is used as drops in
Tonsillitis.

It is a very good remedy for 'Allergic Rhinitis' if the steam
bath is given.

THOOTHU VALAI
Solanum trilobatum
Eng. Climbing Brinjal
(used part : Leaves, fruit and Tender)

“This is an excellent herb in Respiratory disease, apart
from which it also as rejuvenating property.

ST SIGU G LI TT S Qzré&ailp Opré&w

Carengwn Ger@uwer GLodienwes Ls@CGw
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Thootluvalai if conusmed everyday or eaten as curry (side
dish), gives good results in all respiratory ailments.

SN USSHT wenEemar wiTdh@ oLy
ST H G SPL 1NSHBLD Hmw g
awTs 8% usmsuy wrnHmpSeur

@ &I awevedluer CumuyQiom 1f&@GLo

Leaf : This increases appetite

Flower: Rejuvenator and aphrodisiac action

Tender : Relieves Kapha type of diseases.

It is a flower that blooms in the evening only, hence it
helps, to relieve people suffering from diseases that affect only
in the evening's (Eg. Migraine or Severe Head ache).

If Thoothuvalai is consumed daily as Kudineer (decoction
form) 30 to 60 ml relieves eosinophilia and nasal congestion,

PONNANKANI
Alternanthera Sessilis
Eng. Sessile Plant

The term Ponnankanni means Qe + QYLD + HTHT +
B = @)evs o @ _meh 2.6 2.1 b QuTeTeTTSS smeirumds which
means, consuming the herb would make you geta body that glitters

like gold. Gold is a higher and costlier metal and as such the body
would also be.

Qunéeretris srenfls Kany CumphBlyews sHLpenD
Qi esrestia senflé&eang Cumgy Guom ~ Quimesrar
WEOS wéswS GupLis Suwgeng

WBBL15) wasLSCuw

The herb increases the immunity and hence increaes the
life span of man. The plant is very rich in Vitamin A and hence
keeps the skin glowing and the eyes brighter.

STELD Yamsdser s@alyll Cpmis — airgLoare

& NS e &sTRIGYCrmil - GUenarwimey
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ST TGO TR T 6oof) L1it1g @uih eTiototh Qo l1LiGleveiTen L

QunererThisn afl&Q@amgamuls Gurphyy

Ponnankani is a easily available green in South India.
Ponnankani hair oil is a very good body cooling and hair nourishing
‘oil. It is helpful in treating eye disease such as burning eyes,
watering eye and Redness of the eye.

When fried with ghee and consumed with peper, proves
to be an excellent medicine in giving logevity of life.

KIZHKAINELLI
Phyllanthus Amaraus
Eng. Indian Phyllanthus

. Kizhkai contains phyllenthin - it has beautiful hepato
protective effect against drug induced toxicity, chemical toxicity,
chronic alcoholism and Jaundice. It also reduces the fatty liver.

A decoction of the herb is a very good medicine for many
ailments. It is an excellent remedy for acute diabetic neuritis or

diabetic neuropathy.
G1prGIF6v eSs@emheTer Gaermil w&IGLoskb
STLPTSHSHT LOTEHWECHTF FRTEDIBST ~ (e FTR i 45V
QarsFarer QUERSTENHGH GpmenGLostd QGursFRaiit_ip
sy aT G FHGESH ST (=21.&.)
"Phyllanthus” the active principle present is used in curing
Jaundice, 1/2 ounce phyllanthus juice with milk.

It has been scientifically and medically proved, that this

herb is an excellent medicine for most of the incurable disease
like Hepatitis 'B' and 'Viral' disease. It rejuvenates the patient

and does a lot of goodness.
KATRAZHAI

Aloe vera
Eng: Indian Aloes

Aloevera being the 'cosmetic king' is now a days one of

the chief in exporting herbs.
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Aloevera is used in all cosmetics. It is mainly used in
facial creams, hair shampoos, herbal dyes and beauty soaps. It
nourishes and moisturizes the skin in an excellent way. The
following lines best explain it:

aubmre: G (SHpreLp) sareamer appGever
et cflgpi ey & i
wphp1é @iQuer apenCw - BTHDTSHGE
serenioy) wevewTh GsflenarwGL wrermgy
wpwenLoLfl@ BIDALT w6 (Csz.Qar)
Katrazhai leaves, if powered and taken with ghee, forms
an excellent elixir to maintain youth and live long life. Many

varieties are available but the red ones are not available in India.
Siddhars used it in 'Rasavadha" and it converts "iron" to "Gold".

Aloevera is the best treatment for Menstrual disturbances,
burning sensation during urination and urinary tract infections.

KARISALAN KANNI
Eclipta alba
Eng. Trailing Eclipta

Plant has been found to possess myocardial depressant
and hypotensive effect.

It is found to be effective in the treatment of infective
Hepatitis and against liver injury and inflammation.

It is a good rejuvenator

It is good for the hair and skin

It expels intestinal worms

It cures cough and Asthma

It strengthens the body

It is specific in night blindness

Juice of the leaf with honey used as a remedy for
whooping cough.
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Spoyeir_nio @grend Ggafleyamm Goemey
WEHAETLT AP QFOT (PGRTL_ThI ~ G(BeYSTLTLD
QureTaTTsg SHTIMTHELD GuTHDMVEHD S
wrigssors (HMFTeme)
FHRTTES SFTHTHS ST (Cz.0ar.)
The powder of Karisalai with Aya chendooram cures
anemia and general Muscular pain.

The decoction of Karisalai helps to cure the liver and
spleenic diseases.

Conclusion

To hope with modern world, it's depressing effects, all
could be streamlined if the potency drugs are administered, which
can improve and effect a treatment, which is a gift of God to

mankind.



Empirical Knowledge on Indigenous
Medicine - A Scientific Approach

A. Rajendran & S. Vivekanandan

Plant kingdom was man's earliest source for vital
medicines and has provided a continuing source of medicine used
for healing all of our ailments. A large portion of the population in
a number of developing countries still relies mainly on indigenous
medicines and local medicinal plants. Nearly all cultures, ancient
and recent have used them as source of medicine. They are rather
inexpensive and in line with the cultural ethos of the respective
people, find ready acceptance among them. Hamann (1991)
estimated that 75-90 percent of the rural people of the world still,
depend upon such local systems for their primary health care.

The indigenous medicines have developed through
experience of many generations and have been primarily
dependent on locally available plants, animals and materials. Rut
plants form the main ingredient than other in indigenous medicine,
not only because they often possess biologically active compounds
but also provide vital energy. Plotkin (1991) also stressed that the
plants are complex chemical store-houses that contain many
undiscovered biodynamic compounds with unrealised potential for
use in modern medicines. It is noteworthy that some of the most
important drugs of the past 50 years or so, which have
revolutionised modern medicine, have almost all been first isolated

from plants and often from plants employed by primitive and
ancient societies (Schultes, 1986).

The knowledge about the curative properties of plants
gathered by trial and error in the course of centuries and it is

Associate Professor, Faculty of Science, Tamil University,
Thanjavur - 613 005
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transmitted from generation to generation orally. This empirical
knowledge on idigenous medicines has originated from indigenous
curative minds through their keen observation on plant biodiversity.
It is based on experience, environment and dynamics. Medicine
both traditional and modern, it is both an art and a science and
needs to both evidence based and experience based. But they
vary widely in their philosophical foundations.

The empirical knowledge on medicines was of two forms.
The first one is specialist knowledge held by a few individuals
within the society and second one is the generalist knowledge
available to all members of a society. It is not confined to
indigenous people of an area. It is not even confined to rural
people. Rather any communities, rural and urban, settled and
nomadic, original inhabitants and migrants, possesses indigenous
knowledge" This knowledge is preserved and is kept secrets in
people's memories and activities and is expressed in the form of
folklores. .

" Early origins of indigenous medicine must have had their
roots in folklores. It is often in a highly condensed form of proverbs,
‘couplets, quatrain or a stanza which have reference to certain
interesting properties or uses of plants. They are scattered in
several works, whose main themes are not related to medicine.
Throughout history, health science evolved as a splendid blend of
science, art, philosophy and mythology. Still today, much of healing
art is a myth, wrapped in mystery inside an enigma (Majumdar,
2005). 2

Added to this is the fact that the indigenous knowledge
on medicine can be understood only by experts in that particular
language and concerned subjects. It is fact that investigation in
the old literature of the ancient literature of the ancient Tamils
may also enlighten about the medicinal efficacy of plants during
the olden days. Researchers must be intensified and organised
on plant and diseases selected from indigenous folklores. It is
important to record this empirical knowledge, not just to store it,
but to keep it alive and make it available for future use.
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_ A brief account of Katralai (Aloe barbadensis Mill)
reported to be used in folk medicine in different parts of India as
well as mentioned in the literature.

Aloe barbadensis Mill (Liliaceae) is a perennial plant with
a very short thick cylindrical, simple woody herb. A native of
North Africa. Planted as hedge in house premises and also run

wild in the desert conditions and poorest soils and also extensively
cultivated throughout India for its medicinal value.

In India, it is valued for edible and traditionally used as
medicine for treating various diseases. The leaf pulp of the plant
has been used to cure boils, spleen disorders, as vermicidal (Rai,
1985); breast tissue hardening (Bhatt and Sabnis, 1987)
constipation, rhematism, jaundice, fever, piles (Bhalla et al, 1982),
gonorrhoea, liver and menstrual complaints (Bhalla et al, 1982;
Rai, 1985); rhematism (Janardhanan, 1963; Shekhawat and Anand,
1984); sexual utility (Sebastian and Bhandhari, 1984); sikin
diseases (Janardhanan, 1963); wounds (Tarafdar, 1989); to wash
hair (Shah et al., 1981). It is given orally for sunstroke and for
improving digestion (Bhatt et al., 1999). The leaf mucilage either
alone or with honey is given orally twice in a day to cure liver
disorders (Khanna and Ramesh kumar, 2000).

In this paper, a few reference on Aloe barbadensis Mill,
were collected and studied.

Katralai is one of the most valuable herbs, which gradually
rejuvenate the entire system and can be given with great benefit

to every one at any age and during any season. It is mentioned in
the following proverbs:

Kumariyai vella kumariayai unga
Vatraa Kumarithannai vitralaena venniruji

Muumai migurooramayil (Theran Venbaa)

In Tamil, Kumari means a young, virgin girl. The herb is so named.
It imparts youthful energy and boosts feminity.
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The inner portion of the leaves is macerated and it
thoroughly washed 4 times in water. The washed slices (pulp)
mixture with seeds of Tulasi (ocimum sanctum L) and sugar taken
orally to control diabetics. It is mentioned in the following couplets

and quatrain.

Katralai garppamang kandathiga kallaiyillenga
patraithu megam padum (Agathiyar Gunavaagadam)

Polla megam kabamum puzhuchulai gustaaka

maku marikku marundu
(Pathartha Guna Chinthamani:poem 374; p. 127)

The inner portion of the leaf (pulp) is mixed together with
seed powder of Strychnos nux-vomics L and piper longum . is
given children to cure cataract. It is explained in the following
medicinal proverb of Vaithiya perungurel.

Kumarisayr kadukkaiththul kondu thippilithulai
amarnearathil vedikkaya (Poem 126; p 96)

Notes

Critical screening of literature reveales that the use of
the pulp of the leaf for diabetics and cataract in children are quite
interesting to the existing knowledge. Although the plant has been
described to cure constipation in children but not of cataract. The
present study is indication towards the possibilities of utilising Aloe
barbadensis L for diabetic purposes and at the same time it reveals
some of the hidden treasures of indigenous medicine which are

age old in practice among Tamils.

Modern uses

Aloe: in menstrual diseases, stomach pain, tonic after
pregnancy, uterine disorders, high fever. pulp: menstrual
suppression, nervous imbalance. Aloe: compound in treatment
of women sterility. Mucilage: painful inflammation. Root: Colic
pain. Aloe mixture with other plant extracts for treating obstruction

of lymphatic system (Guha bakshi et al. 1999)
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Fundamentals of Modern Medicine in
Thirukkural

Dr. J.G. Kannappan

Our President Hon. Thiru APJ Abdul Kalam in his
presidential address delivered immediately after assuming
presidentship, expressed that his second dream, which is of India's
prosperity by 2020, is through the direction of kural.

“Slenfluflesrenio Gaeverd afleneney@)etrLiib erioth
yoflQue Fri1g @6 >abs” (738)

"Piniinmai selvam vilaivu inbam emam
Aniyenba Nattrikku Ivvaindu" (Kural 738)

For a country to prosper and develop fully, the first
necessity is the good health of the people of the country. This
health status of the people, essentially and progressively, brings
about the achievement of the second necessity, the prosperity
(selvam). These two qualities subsequently bring about the self
reliance in industrial, agricultural, scientific and economical
developments (vizhaivu). These achievements bring about
happiness among the people. Valluvar is not contended with only
the achievement of these fundamentals of a nation's need. He
says that "forethought and eventual action (emam)" is far more
important for sustaining the nation's prosperity continuously,

Valluvar gives utmost importance to the healthy society
for a nation's prosperity. The health of any nation is an index of
its prosperity. All the developed countries have made it a point to

give importance for preventive health programmes. They enacted
health schemes and ensured fully well.

Emeritus Professor, The TN Dr. MGR Medical University,
Chennai - 600 004.
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The medical men, have strived for developing our country
mto a healthy nation through our inventions and implementations
of preventive medical programmes in the last five decades in

India.

Valluvar further says that the 'food and nutrition' precedes
the good health. Our Siddha medicine says (2. ewGer w@HHSH -
whGs 2eamrey) that, food is the medicine and the medicine is
food. It is a fact, in our modern medicine too. The nutrition from
the intra uterine life to the adulthood is the caretaker of the health

of a person. In the kural

2 pi8lujip @eaurs ewflupd GF mrLiew Hujip
Cagrgy Quevarg @ - 734

urupasium vvappinium serupagaiyum
serathu Iyalvathu nadu" - 734

Avoidance of starvatjon and giving good food and nutrition,
makes the child grow healthy and resist infection. Thus the child
does not need modern immunization programmes. A nation's
prosperity belies on its agricultural sufficiency and this has been
achieved in our country by our many five year plans and
programmies.

In the event, if there is good food and nutrition, the
immunity for infectious diseases develops in the body. Thus
Valluvar says with a word "Ulaichelvan”.

Unfortunately, the cold wars and international wars have
crippled many countries (seruppagai). There are certain countries
which are on constant war with their neighbours. The enemity
met with the terrorists also cripple the country. Hence, we should
trust much in peace and prosper rapidly. Valluvar is emphatic on
this principle.

In the modern medicine, for the cure of a disease, the
first fundamental principle is to find the etiology of the disease.
Valluvar aptly says this,
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Crruimmy. Crripsed By glg.]gtmﬂa@w
UTWIBTY eumuitius QFuwey ' — 948

oi Nadi No Mudal Nadi Athu Thanickkum
Vai Nadi Vaipach Seyal - 948

This fundamental principle of curing a disease is in force
for the last few years in the modern medicine; whereas that it as
a formula, for the elimination of the cause, was spelled by Valluvar
over 2036 years ago. '

While Valluvar has spelled the series of approaches and
procedures for the treatment of a disease, it is surprising to note
that they are as per the principles of modern medicine.

The Patient (2_ppreir) is there for the doctor (&rLsimetr)
to treat. Doctor prescribes medicine (o5 51). However powerful
the medicine that is prescribed, it has to be activated by the
immunological system in the body. In the event of a system failure,
such as the absence of immunological system, however good may

the doctor and the medicine be, the patient would not have the
cure. Thus Valluvar says as

2 DPIeT SALILTE W@HHL 2-eopdGacveuTes
UMY BT nHBm Lowwb gy - 950

Uttran Theerpan Marunthu Ulaichelvan
Appal Nal Kutrae Marunthu - 950

Though Parimelalagar gives the meaning of Ulaichelvan
as the doctor's assistant and nurse etc., It is not correct. However,
[ have seen that every interpreter, including those in the modern
times, has followed the same Parimelalagar meaning.

Valluvar cannot, for his wisdom, mean such a very simple
meaning. In the modern medicine, immunology is a very great
subject, without which, no cure of any disease or the healing of
any surgical wound is possible.

It is due to this immune system failure, the disease AIDS
has became a dreadful chronic disease resulting ultimately in
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death. Thus it is right to- mean the word "ulaichelvan" as the
effective immunological system.

Though in the modern medicine, we have eliminated
bacterial and contagious diseases, yet viral infections are
unavoidable. They affect man differently with various incubation

periods.

A continuous study is needed to know about these viruses
and their mode of effect in the human body as structural changes
and mutations occur in the viruses from time to time.

Hence, a doctor has to be update in his knowledge of
medicine (sppmeir). He has to assess individual patient for his
body weight, tolerance and systemic manifestations of the disease
(epmmer syemayib), the length and severity of the disease (Jew)
—oyerayib) and then, the learned doctor has to treat him.

These sentiments are well portrayed in kural.

2 Hpmer yenayp Nenfluerajd STLHLD

SHDTST (1S F GFwed - 949

Uttran Alavum Pinialavem Kalamum

Katran Karuthi seyal - 949

Thus all the ten kurals in the chapter "Medicine", have
deep meaning and have fundamentals of modern medicine imbibed

in them.
In the chapter "Food", the word "disease" is mentioned in
six kurals and seven times on "Food".
. The aspects of food, such as nutrition, in excess and
deficiency, food habits, allergy and the defective eating procedures

are spelled in the kurals, which are greater mandatory directions
for a man to follow for his health in the modern times too.

The words Miginum Kurayinum, Arunthiéthu Attrathu
Potriunin, Marupadatha Undi and other words are very apt words
and are good direction towards the food discipline for a man.
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Presently, strokes and heart attacks are common among
the modern society. These two killer diseases are due to stress,
shock and negligence of good habits. Modern doctors believe that
these diseases caution us by their earlier signs and symptoms,
But when people ignore these initial warning symptoms. But when
people ignore these initial warning symptoms. They result in the
severe attack. Valluvar says that the cautions should be properly
understood and should be properly reckoned, so that the severity
of attacks can be reduced or even be avoided. This is understood
as "Preventive Health Programmes" by regular and periodical
checkups and maintaining our life discipline".

In his words,

TETEHTE FMEGL HyBeSeTTid Hevanev
Y8y euwpeuGgai Cpmus — 429

Ethiratha Kakkum Arivinar Killai

Athira Varuvathore Noi - 429

Valluvar is stern in his warning. He also further states in
the same note.

QUGPSR 16 STUTSTEST UTPSHMS eTRapaTeati
s 1 Cuimews Gs@Lb - 435

Varumunnar Kavathan Vazhkai Erimunnar

Vaithuru Pola Kedum - 435

This advice is that, one should be guarded against
unanticipated turns of bad events, as depicted in the earlier kural,
‘which holds good for present medical practice too.

In the modern times, with caution and forewarning, we
can prevent the occurrence of cancer, diabetes, blood pressure
and other chronic collagen diseases to a great extent. With known

facts and carefully following the laid down rules and regulations,
many accidents can also be averted.

Modern medicine speaks of gene, genetic medicine,
genetic counselling, gene transplantation etc. There are lots of
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break through investigations and researches on this line. The
diabetes is controlled and is totally reduced due to gene
transplantatlon and so also are the many other diseases.

By gene study, we can even predict the possibility of future
occurrences of many chronic diseases and deficiency syndromes.
Thus as of today, the predictions of the future health is possible
and these health procedures can be recokoned. This is portrayed
in the Kural.

Faiy 2 ewibg riyGsL upSle LohpLhS SIS
Faisym Frigem Cmmul - 359

Sarbu Unarnthu Sarbukeda Olugin Matralithu
Sardhara Sar Tharu Noi _ -359

In the universe, solid things exist. But the presence of
moisture and water are of paramount importance, as for the
interaction of activities and creation of life; Water is necessary.
Thus with the interaction of sun rays, the sea water and the
minerals in it, life began. The unicellular Amoeba which was first
formed, evolved into man in the course of many millions of years,
due to the process of evolutions variations and mutation.

The developing foetus is in the amniotic fluid. The new
born gets its nutrition thrugh fluid milk. Water is fed to the child
liberally for its growth. Further all living things, from the unicellular
organism to man, can survive only with the main supply of water.

Living body has to maintain health by hygiene and
sanitation. A famous Tamil saying is that, "Even if you wear rags,
let it be clean; Even it is porridge, drink it after bathing; and also
keep the teeth brushed”.

The Tamil Quotes:

EHEOSWTRTTYLD FF5&)S &L 5
SpTEITRID GMSS515 S

<2 auip Cargiio LGS S S
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Kanthai Analum Kasakki kattu
Koolanalum Kulithu Kudi

Alum Velum Pallukuruthi

These are the fundamentals of hygiene and sanitation,
known in Tamil literature which are needed for our body to be
free from illness. Our skin is the best barrier to prevent ingress

of bacteria into our body. Mouth is the portal for the entry of
germis.

These body and mind, if kept away from a dirt and corrupt

feeling respectively, then life would be healthy and happy
respectively.

Valluvar says,

UDBSTUIEHLD BYTGT 9Jemioujld &b STUICHLD
QUITUICHLOWITGT FTewsTLl LI(BHID -298

Puranthuimai Neeran Amaiyum Aganthuimai
Vaimaiyial kanap patum -298

LOGT S 5 S &5GUT LOITEIGVGH Y ST Y 6016 & & 3] DT
<24 By L‘i’p - 34

Manathukan Masilan Aathal Anaithu
Aran Agula Neera Pira -34

The words psychology, psychiatry and psychopath are
frequently pronounced for those who do not have a normal mind,
but with a disturbed mind. These mentally disturbed people undergo

lots of suffering. They are even neglected in the society. Thus
Valluvar quotes:

LOGTHGULD LoGT@UUSIT &G &b @)erBevid
STVWTL! LYSUPLD F(HLD - 457

Mananalam Mannuyirkku Akkam Inanalam
Yella Pugalum Tharum - 457

With a healthy body and a sanctus mind, life is good.
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‘World Health Organisation & humanitarian and other
social service organizations have greatly realized to extend
sympathy and support to the physically handicapped and mentally
subnormal people in our society. Presently this feeling is greatly
pronounced by the learned and kind populations and they have
come forward to help these people, to rehabilitate and restructure

their way of life,

Valluvar says that the physical handicaps and mental
subnormals are not their fault and that we should not redicule and

neglect them.

Kural says

Quinluleirento wrise@ b Lyfwes - 618
.p_@alaev’n@verdrmrrmw Qaveisr (o ~ 667
Poriyinmai Yarukkum Paliandru

Uruvukandu Yellamai vendum -667

Our five senses, the tongue, eye dactylis touch, ears and
nose, are necessary to guide us to safety from enemical events.

" Animals know as to how to move about, eat the desired
food by these five senses.

Man also gets guided for his happy life by these five sense
organs of his body. Valluvar quotes.
Femau, qofl, permy, QensF, FIHDID TET NI FobSe
. Al Qgrﬂm‘rrd‘r &L QL 2w

‘Suvai, Oli, Ooru, Oosai, Natram Yendru lynthin
Vagai Therivan Kattae Ulagu

" AIDS is a dreadful disease, frightening the modern society.
The health experts advice the society to be guarded, rather then
go for treatment. There is no treatment so far known for AIDS "

in the modern medicine.

Hence, Valluvar advises that one man-one woman is the
rational marital relationship. If these rules are trespassed, there
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will be a decline in the felicity of fame of the individual in the
society and also suffer decline of health towards premature death.

The sex disipline, such as avoidance of different sex
partners, more particularly the sex workers is very essential for
the prevention of AIDS.

In the science of Forensic medicine, the detection of
specific evidences are very necessary. There cannot be any
ambiguity of evidences. Hence Valluvar desires to find the truth,
from the words of people and also the facts from the material.

In the kural

aqUGuUIGET aSgerdins sTullain oG LTmer
QuowiiQuI@mer FrcmLg ey - 355

Epporul Ethanmaithayinum apporul
Meiporul Kanpathu Arivu . -355

qUGUT@eT wriwri amin’ Ga(fepip QU@ e
Qo sQuIT e srTUg 2nfley - 423

Epporul Yaryarvai Ketpinum Apporul ;
Meipporul Kanpathu Arivu -423

Thus all kurals have their indepth, rational and update
thoughts for the modern medicine.

Thus Valluvar, through his 1330 kurals has given the
rational interpretation for the modern medical science.

He has dealt from Paediatrics to Geriatrics, from
preventive health to the corrective health programme.

It is noteworhty that, his teachings, which were written
down about 21 centuries back, hold good even today and shall
hold good for tomorrow too. This is the reason why we continue
to speak on the works of this great philosopher Valluvar, after so
many centuries and will continue to do so into the future too.
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