@ubm Gwmd SHés wHm CIY THMEG?
uedteom”_(§ & @&FwWHeme @Ml eTerLEOUOMESTEIT
ELECTROPALATOGRAPHIC CHARACTERISTICS OF
SOME TAMIL CONSONANTS
@&hHE& M6 NGTAIS HITHIGUT
ulSlH&AS S Lib—2022
uedTeomT_(§ & &6m6vdEl&TeLEVTESE&L LUSleuTThisID!

(ABSCISSION ZONE OF LEAF) .:k

-

W

. L
P Raoted Plantletin sol (::(
e | Initial é)
-
‘ I' 1 Explant Rooted Plantlet

’
'\‘ H Direct adventitious
D\-““-x shoot fi
”“?cr 5 ormation -
p S e ﬂr«--
ABSCISSION Z! indirect s T~
Jrgarogenasis ] 3 | ¥
Callus <

Protein Channel Carrier Protein




I~ Q 0
‘ ‘.*.)1.]”.);.1@%;. 50) OV &0l F TN & €

Abscission - 2 Slisev

Adhesion = RL_19 HEN6)

Apical dominance— &L Gevmessr emw
Ascent of sap - Fn@mmmid

Callus - U &S & ([

Carrier protein  — SMHSUYTSLD
Caulogenesis - Soflf 2_(mHounésd
Cloning vector - wruss abs
Cohesion - 86 119 65 60016
Drought resistance— amL” 8 erSliiy
Drought tolerance— anL_ G SMHIES60
Ephemerals - G muiisTevls uudlifls eir
Foliar application— SomovaPls s efliy

Gene flow - wrue Gumdlsev
Gene mapping - LIUGD) QIGHIUL LD
Long day plants — @p@GmsTevy LuSiflseir
Micropropagation — 6T UTULYS6v
Molecular biology — epovssam 2 ullflullwev
Organogenesis — 2_miypanssid
Restriction enzyme - sooL &6 H QB
Rhizogenesis — Gauj 2_meuns &b
Sterilization - miesor auili Sidloy
Suspension culture —  @&nIkIG GuemiUL
Tissue culture - Seom auomiiy

Soil Sensor - wetor 2_coorifl

@& G cmeu (sorkuvai.com) aicmevssensSlov sl (& Hammeor
S, biHlovs O &FTMHES oML, DphSlevs S @& Hanmeor &I &FO &mH&ememyDd

UMT& &0 UW 6ot ©\&IT6IT 6T GUITLD.

G\ G MED6MILIOD

@&bsWlIpE GFTHYInUTue SiIBTWsHNS S L Swesss St Gleuefluih
SlpaverEnant Spesor® 2053 (Y Lnél)
66U - 2022

< S flwif : wonaraui G&sIT.e &FWITTE 62 60T
SwE GBI
@urmyurSflwi ! (p CHEOTRUIT (3611.65"[‘[555@&
85066 W : Slap. Sl @ﬂ;ﬂ'mﬂ'
H®. a. sMHS
& Sap. U. Sud &
4 N\ [ )
@&bsOIDE CEmDHNDUGILC DBTWEH69S SI” L Swdbsasd Directorate of Tamil Etymological Dictionary Project,
WHoL Horb, BHIT_ & HlheuTs Digdieucvssd &L L L b, First floor, Urban Administrative office Campus,
616%01.7 5, &NMib@MD OIH(H Eh&FT6m6v, 6TD.ii.&. BT, No:75,Santhome high Road,
©@&esTement — 600 028. MRC Nagar, Chennai-28
&1°_L_eooribleveur Diecmev@u : 14469 Tol free : 14469
WledreorEhFev : solvayal@gmail.com Mail id : solvayal@gmail.com
Km@mggmm : www.sorkuvai.com ) \Website:www.sorkuvai.com -

< .6160.6).61607 (ISBN ): 978-81-958032-0-0

2 OFTONUIN P8HBORE N SHLSWN SiBIWs,

R A Y
&&Q\\QQ\QQ\\QQ\\Q&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ SN



61]1)1-.[@ uesoTUML_Lgq 65T 6918 6T60TUI. LONTH &
Boo15 5601 Do wiend @mdl. STl l(HHE)
sHGDL Owmdl smiELMY. sMUTE HDOWE
s  Owmd smuGwmd.  dindleSlesr
ouomi& &b 6peeuN(H Hiemmuilest euermid &b
smi @wmdlured wiI [HGw &FrHSHWwIb. W&o
GuesiiuLns @Qumd Sohs CurSing). 2 cvélev
8w SHbhsoehd® @ Quwmdl  ereor
uovElMdlseT apsHESIHEe dhs Gureusns
Spleuneniser — semSleddimen. SHHE&E
smreoord @wmPlullesr 2 ullifiy eTedTuG) WE&ESET
UW6OTUIM_Lq 60 STEOT 2_6iTomg)I.

@mmuev ufle: GUDHMD BTal &EHFedlemws
&b smi Oumdlwnesr eukiswMPSley Gredr
ordloomi. Ba&HFHHomS &HMbSlug&seT Hbd
gwe&flomsomwsd &H60T SmiEwmplwmest
GrSS5060 HredT oT(pSleommi. "eTedTMI(LPOIT
OQpaTadlp"  erdimmi  HeNlFESSTMISHSE.
"wmomlibs OumdlsefiGen sWlpG@LMH Gumey
Soflgnoug omm@&b &T@eoMDd"  eredTMMI
w&MH6. 6T&HSlen&WD 6ThIGD Ysp uTUyh HID
SMiEwWmMHwMbd DIGOT6060TH Slempts
GuabBung SleoL_& @b GuiflesTud Semtuflwg).
SeuojovHlov  aumed 2 uilfleniisetlGeuBuw
@uwmdleowts uvweTuBsHHD ®Cr 2 ullfleond
wmhs Soeod I [HGwW. SbimbieND SHHsS
Sicdiemeor  @QumPleow  NESHEH  Siwev
@wmplemwis UwesTU® & G1618) 6T6oTU)
616861855 5160 (Pemm & b? Yim @wmdlsertlesr
(B&meor @nsib, &6V &My LOMHMLD,
@aeflbn@sofl Geouemov ereoms  uLEGouMY
&I GOOTIRIE GITITEL SmuEmHlwmd
SWIDGomPlulest ymé s eafliy iS5lefls sioTons.
Sl Cundbsa|b FlwNEse D SierneoTeN(HD
Wwwev Geueor(hb.

sMiEWMYl seor GunesTmsl ; Yim Gmdlseir
&6001 &6 1D Sieoflyb & 6ot eoorg. GUTESTIHED6Y.
& 600TUIMT 6061w S56L6VITD6V & 60OT GOOTITLG.
Siewlleusncy eredreor LWEST? B (P edT@eoIMHLD

ew58snpd YIm Gmplsemenyd sHmS CsiF
arT@m sadleont. &sHMIS Coibg SmiGLLMPH
Gua&b Gugy Y GMPl HevssT8s ; Yim Glomdl
Guad Cung sMiGWMY HovdbsT8s 616TMEOT.
Seuaflsh 6p GwmdlyL et Ceumyy Ceu@m(H
@umdleowyd  Gsis@d GOwomdls  seuiy
2 coremwuiler  Dems IPleyl LTSS S
IS OF:; @&6L&SImE). @& emenulleveumney
ouemTwemmUilesTdls Srrmemons SiwevGwmpld
sovll S6eTm) HL HG ©l&TesoTIg (HEHSIDG).

OQumlEsneT  &6ots s 65T MDEEHET 2 GooTT
Goustor(Bib. &IOS, HWldlev Weond (Geiflr
arGeumh SI@mmbd 6T6OTM @&nbHOmI_eor
pbiSlovsSlev Warm Welcome  eraoyib@ungy
weorasGsHMm  wIyb,  DisemeoTOumLg
@&mevepIDd @unp(erpLD LrMIUH NS
2 ol Sing). @sn6esTEmD G Sldlev
SlpEmPl& @&MHE6IT GlL6L6V GV HIEHLIH S
sWIGNH Ylemeoibhs SWOIPTHET SiGTDHML D
uwesTUB S @&THE&ES), Glesr Siemey Hledrm)
HWIp&FEQETHET MPSSHser. &HWO(REGHS
soms CHiss umBulL  Yoeveuisememud
SIT &I &HGOOIMULD g,LB]yp& FnedorGmmi& emerri b
RUHOD oTesoTelll UMiSSHTeL Fal B b
Sulleow arhuLng); Heofls Sl Gl&mha emerts
uwesTu(h & &I Goumb.

AULPEOHTLOBS SLOLpF GlFThHa 6L Fov:
2 _Ghihmov— &G

wLg —G&mbusv

Siefl&D —6)me 6o1d

SroCunedt — 915 608 & &I 60T

SWweNest —aud &b s eor

,Brmemna— <, @ eoord

I Crremns —io@rna:6oord

2or1”_ (HUYEOT — DiGHTOTESSITD A

=,
= =)

. . o (O
- ool : e
R gt~ (D)) 7

& 601 ©leoord Flov — & 6001 S)(1H6I1q.

3 OTTVANI P8Ha0RE N HLSWH S16IWs 0 SCL BuwibsedSm NruSH

AMMIHIHITITIHTMMIMHIMTMMIMITTTTINNS NN S S I\ S SSS

NN




al6VENGHT — &Ml

WESTUMS — F(PSHMUID

B&mesT—LomeILd]

85 Cumed Wb  PpWlTd  @FTHES6IT
SovsSlwibiserfley SmHbGHID Swoevllev
S6LEVNTH STV D1FQFNHS&ET SITEOOTIILD 6L

GumiSleor. uev BWOIpE C&ETHES6T UPHSIDHE LD
Sweumnev  YGHsy Oubom  Gim@wmdlE
@&nhaerifleor alemereum@b. orcoflgmyId
U EHLETH &M’ UG SWOIPT &L GIMELD.
SWIPpGIMP! eSleoranfler SHibg bSO
915l weoTenfley (PEIDSHG). weTls FPpSMUD
BSWHEGHS ST 2 (HeundSw CuEBD WwbhE.
Gué&leommopid GaL_L_mopitd SofléSlesTm
HSTEWMH B SWOIDE M.

"SI R WHOWMY. DHoweoT  Dig)
aleiHh&IbH S Swbhemsliug QUGN &8
Goussor@d. uew  EmPlseT  (EHTVSSlemL
Ganedrmieusmh@&U uebevmilTb <,6801(H &(©61H & &
Wpeireor@r  Caneordl  cuenihgl  E6vdeeuor
BovsEhis cmord & GO0TL_
@&bEWMPUTSHTENID, RUF (BBHDLUSSHES
@ w&se Gumeb =2 1L &r uwller @wmdl
wrgblesrls Sooflss quwimg  euemihSI L
@ &6LauO@WLMHIWINS6VTED)D 18 60I6G0T
HereollFematiug  euemitiug@ou @BMI"

- SINlEHI 61.&U. LTellésLD.

@gsmevsmGhw @u(HHS &I 6T
&Mevs518euCw HWIp GmPlufley GIDEWMPI&F
@&mhHasovly SpHeHEH. DG &Hevor(h LoD
@BNbgH Sieui Sevdbsaord F1_L D 0IGHSHSMI.

"ouL_@&nh&Hlerell eu_Geuwsd QTS
T(WRS5CHN(H yoworihg GlFmeueun@G"

oteormy Gl  OwMdEseILES D6
Gum’_ (b5 b S
"SiedliFemL  (poofleui  SikiHl  Geul (&b
BoYS HDIDYDE (PEHEOTS "
ul_1g eorUmem6eL 54— 55
8688 6ooT
oDy

ouIiby HL_6UMH

@wmplseifledr

Souq
&6dTeotlS SLOID

BT SH6VTEILD, (86)]_[_?)!1)61]-['[ p1"_SuSleor

THMSSTERID

ucLGaum S 6OTEOTELE MG

SieoLhsTepId  HOIHOLMY HooreBs 2 flw

BWIpFLeTHHEmTs: &N  &oofldgHIeud
Quibm MNembiGEmG. SO Godrefl_gdlev
sovbglerer e @&mbsaefley GUIHLUE S emW
B&s ocpcvepd. Scveurmy HHESW s
Snieowwb SPGSb CQuredlw  elenmhiELb.
Dpeo1iov phiHlevBomr SevdSHeor & H&emerT
N QL6915 56 HoollsH g Swikies Swevng).

CuoatT L m@hi HTeL(H6laeL

Slp@wmPld @&mbaer HWIPleL SevliusTev
@& euemd WIGHSWMGD 6TETUITSHET SHIeoT
@QumdléeE ybmGrmi Gunestmeuiser. gubldlev
SILOMET hebev EUTIHL_O&FMleyemL W @ &mhHaeT
Sdleucns Souiser Sidleudlevemov.

FHBHMEFID 6165TM GIFTGLEMEVL LWIGSTU(H &SHID
Gurgy B QMHEEGHEF G &FTLEIETD &6 lqUig)
6T6oT [HMD 6T600T600T (WPIQWINGl. &HSH GRMHemME
@&mev &IPS, SesTub, Herfliiy 61edTm eY6STM)
@&nhesememnyd  Sledrm  aUUdI L ems  HID
2 eonisov  Coueor(fld. o6Up  G&FmLEmEV
T H&Mo6L SHHS(HHSTeL e 6T M) C\&FHE T
BMb Sssmocr  SuhSpuGumd. SHs
Hlemov Geotlyid Blq &858 ForL Mg

"H&LMM HibSWlemw HedSle| @&b
SwiisGern? movaumpeysdGami
UGD Bn) Un&EHfggID SO 2 1S
aumbeuslenid SnsHe HerEm
- unr &\ & n& eommr
Coubmy OumdlE Oenhscmer  6uedlibg)
HIOWSHSTL HWOID BHeSIHg Gursey &esoremrid.
(p OwmPlilehr Sevouns &hSHISBm6TT YD
@wmplseifleofl 6ot mb of (D M) & O\&IT6IT (61H & 6L
Swevy. Seuadlsb anh@&b Gurg s GmH
wrudlibgl armhHae Ceuesor(BHd ; YE&SH&ISL 6TTUG)
gL g @smevsmitlul 6@&SHS 6UOTL OID
@pMlesemerys  Gumbml evemidss  Geuedor (.
SlpEwmplsF GFmhHasmeTs &L &T OUMISH6VTey
abuplbd RWhsEHEGS Osefley &omib."
U &\ &Im& GoTi.
"&eotlH S OIDleL SHHM (K 5586 UgH
SMISwb HesTaTevL SwihHm

HlemeoriunBreb mId Leveui HleveunGeur

™
s

‘T S & " = =
ST BIch SIS Es" ) Eé{f
W T I'Efl 1Fe=

4 QAFTVANID P8Ha0RE N HLSWH S16IWs 0 SCL BuwibsedSm NruSH

A R R

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Q&W\WW\\W\\

NN



g L
L

o ¥ @&nmhseflest  &evliSleormey
sBls® abupb GCsBoomer b
T OphsOIdeT Gmileow Hevd &THS UMHUL
@ouetor(Rid 6TEOTSIMM.

swlpest Gu&ll Guisles &L Lnedr 616dTm
sa.hm sauMl. 6TemsU Cusl HOl6dT &1L TesT?
SWIp@mdlullesr &y umbm Gu&la
@& Lmeom?  sWlp@wLMd  eureuryy Gu&ls
@&1"_L_eom? WD iy ub )l CuElé G&L"_L_meomm?
sl empeilwed ubml Guilds ©@&L_Lmeom?
sWlpi  mrevser ubml Guéls Ol Lmeom?
somovsor ubhmdl Cuiles sl Lneom? ST
oSmb, Sidley, Simb ubidl Cuils &L L meom?
8Slev eremns|Go SrevorL_mullrib
<,6001 ( SEMTMUL BGu&moev S HHs SHIev
O&L_LT6oT. SFISTCOT 2_600T GmLD.

2 oL SiBOTHG SOTHHMIHD S
@wmdl, semev, ustoTuN(h 6T6oTdh HMHEIU Gl &5
Hlemevulleb mBmMb B SMiGWLMPlEOWE &N G600
SHEDOVIMUE &L_65T. HOIDT HID DicoL WNemomils
Saswd sWIpGwmPlemws  SleiTemers©hdE.
Semb 5606V (P MUSI6oT(1H & EH & ShHMmIs
@&nHuGumd. umeiv uctoremfl, Slhid  U6torewfl,
ouné uetoremfl, 6oLl UetoTemfl.. eTedTm &(H
Owmdlsemenyd  SiPlssmocy 2 uNCrn(y
2 coni@oun( &ovhs B SmMiEWLMHwMD
SWIp@wMdlemw  DiHST  Hoolls s 6dTemow L 65T
&mMIGumb. SIGTD60TH Slplev
Siemeuenie|@eurb.

FSXSIN TIE Y. ¥ 1) @swmhu®B &SleunSim
@wmdlssmiyy uvelleehd@Gsd giemeorblib@b
isInSHluSliwevneniseir, ©@&mevouéHa

QUGLEIBIT &H6IT, @mn@ﬁﬁib‘mﬁﬁ[{ﬂmﬁ,
SO MOl(GHIT&6IT, HLONPMTEU6VIT & 6T, ULICUTOTIT &6, .
reoTeui&HeT 2 eTefll L. Dicmeote(héED

S 6u6s 88 5 &l 6ot Fmidlev 1heor M) mHeleLSEKEMEST.

©pTouLMIihS sImSuwed  iMlEhiT
(wooiali  F.E5ESSTHSD  Deuiserfledr,
"uedteoTL_(h & @&wHensGwMH
e1610OUOMm6sTEIT" 6TITGO)ID
@urr@aisra»muﬁ]o\)rraﬂ &L (h oomyib, &g’j]@['r
©amevest SNCr & e erfleor
"Electropalatographic Characteristics of Some Tamil
Consonants" eredrenyd phiHlevd &L (Hoomyb
SbwnsE "@&ETLEIIGL" Wlesreolls (106 &
D1l GFi&HSlTmEoT.  DIOUIHH SN OTHE(S)
weoronihs HeTdlemw 2 & snd @&l er@maedr.
86w ssD CBMIIU[HSSID Semnemnuaudll

uedTeoTTL_ (1) & &606v8 O1&FMELEVTE &L
uuSlevnrii@soiflev uhiGsHmIS b Y-
& 6m6vE O\&TH & 6O6IT D &ID Q&g
2 _coqunHmdiu UwgIemdD &FMihHS AHDOODTHHS
SO (L6ITONTEIS (61h &(&HLD 6T60T 2 _eiTenmiihs
1H6oT e 2 flgsné @& SHECmadr.
uuSlevThiI&hS (6h & EM60T @smdlevmI_u

RphISlenaolicnud C&FLgGIOIIHD ©\&F6TemeoT
Beucbev SiHleflwev (1) @sMHlLHI U 2 wif
mmiuss  Hpecssler  sBhSGID
&60600TL) Curm&fwit (W D 6oTEUIT
&8n. uedTetl(Hem&aIg Geuevest 6T & (61H & (&HLD

&51DIblevm MiedT HedT Hlemiw 2 flsmE&SIEesT.

Sl 6T6TGO)ID b emmuiLjeTerflufley
S (IHHIS] 60>600TIH & 2 eirensd Sleormmis
62 (15121 &5 60 GOTTH G @&weunhH MIGeumD .

@& wevrev CuaGeumDd...

(!P':hﬁlﬁ'rgﬁ By rdhsons G

Eﬁ‘""; T - ek
“— "ak?‘-f .

1 r; -

SRR TT
e Ak, o J51 O T} 3
Fa (S0 SRS oSmen ol ui s e

b Esoslfl ol @l QEsSEsrpy  smeEbsl L s i rromh manirer il g -

HloTBrsT HuSIpasib
susiluir @ wi apasssvsii

2 2@ ¢

maflyp - oy o dleors  gup iz Cluo sy

) GRersimarar menasenan s useos g et pudilyps pE sonad ap s odo L meSisiT Seuefiuis o g, g
Sl mrogmormEEFeEr. Sendsoun G uwsroaar 2. S5 e st |, (LD ST siT
2 e PR E s, ChomyffuBuests syfiesd wgh
PEnmlnesrarg penaTast oo grent. Gedrarar e uedl flinshm auepies
ek R, ST oeir Lo fhapiin sepEs L swear Elfcundlemen = aFeEmarh.

i apsiremrst e obigh
BT SleEeman Ty, L s ST E)

5 OIFTIAUID P8Ha0RE N HLSWH S16IWs 0 SCL BuwibsedSm NruSH

LM NSNS

NN




"a»as
Lorr@ oo @I

aispnduluenens, woera; & F&FSTGTHSLD.
Bus@&HY : ucdTeornL (- uj&Hcueil
siblipmiley Blmicuicond, umfler

I allé eunren 2GWWwesrGamme.U

wmomlibs @wmlseflGov sWlp @wmdl Gumed
Sooflgney QsmI&D &r@esormbd. —umrShwmy

umflepieirer GomplasefiGev erevGUEMEsTETT @wmH Gurmeh
eteflgneor @&MmHIED &T@emIMbD. — 6r6lEUOMESTEIT &hHue

26«)5555]@ uev @umdlaser Guatiu(p Sledrmeor. Sibs GomPlsefleb 6916 Swinameor,
NGmnsner @ Ml erepuEDETEIT. BI([H&H6TTeL, GLMPISETITEV, LESHTUN(H & 66w
Goumiul’ L w&&6T URGUSHEGD WEHSD, L,E696TH hebenme| G&meTousHED 2 cusley
2 erem ummbuflw Gmdlser usvesieflésellcvemov. Suuqunesr @i 2 wiflw, Bevev
CoréssSHhans, Qumd FHurseb Srfwcd FHunrsab kEHlemeuwner 2 cuaslilung)
@M SHHHL LWEES S[HEHGD TATSIGTD HeLOIeVEssTET g liuemL ulléb 6(H Flov
@Qswhens Oomdlser Hov  Cumdumlepiseflemey usOGTETUSMD, &EHUSTD
mIThmresor ( &eifledr smevt) uGSlsefley 2 (Heundasiul L eor. Sieueunm C@smbmieldbastul L
IHhsE Flov QFwWHems OwMdsefley HemewWHSHE 6vetihg EoevhiE&D BIDLOG®E
@umdlgnesr 6rer@UOMDGTETT.

6081 GmPlemws GuaHlesTm W& EH&SSIemL G sa L BTN 658 uTeLUT 2 _6ooTi6YD
L (KDY 2 v aIs) &lq.cTnrsTE8a SpdSlcorm Gungl GlaciGaim Gmplscmorsd
HGHSEGTD, OCouciBam Soor wésalL b &flwrer oy yflbsiconiaw HACnHEls
2 _eonieyb Hleveeusl FnsSlwonersn? pib! &néSunnerd)! 6T6sTushE&E OFwbhasilwgnes
Swhpiu’ L. Qumdlgrer  eTrev@UOD6T@Im(Esperanto).  eTeiv@UOMETEIT  6T60TUG)
@wmndlwemnwibley GFwWHems Gmdl. Crrésssslev ussrem [ Gwmdl (Lingva internacia).
@umdlsenmev Geumul’ L euiseT &HSHHI uflmmEIsHE arbm glemeor G, HHUSDS
oroflemwwneot @Ml L™ ([Hoevov RF Gailg &emswineor @LMPID Fel !

B OTTVANID PeH3ORE famH SilGwsy a«aagapgs\cié 5L BwdaadsSe OsuSH

R TRRRTTRTTERTEEETEREERER U U SO




aswhens Qumflser feoayb sicuinleit 2 (1h6umE: @ Gcor)a @b

Volapiik Johann Martin Schleyer 1880
Lingvo Internacia Ludwig Lazarus Zamenhof | 1887
Idiom Neutral V.K.Rosenberger 1902
Novial Otto Jespersen 1928
Interglossa Lancelot Hogben 1943
Interlingua International Auxiliary 1951
Language Association
Glossa W.Ashby. R.Clark 1981

weflgiser Gupbured Guad Gwmdlseflesr GuwrmeL SeGCUWIT (&L L UuE Slmmiserr.
HWIp Cuauauiser slpiser, Feornbd Guaucuiser &coniserr, Geeiwesr CGuauaiiser GeniieoiluFser.
615 B16VS &60 U, ThIS| GouiLiIT HT6ST 11 &l 6uid BUE coTIT & 6iT. Y, 1 &I GouILIfl 65T BTV LTl & G161 Sl GOTTEYID
Gl UuUmbueSeomapd aissssH O iiyseflemeb wosefler ussteom (B 2 meyseifleomepid
910w & &T6S65T U6LSSTEVID HiSleud 2_cvsEWMHlwuNs] (World Language) el&meuonest Hlemevulley
Seswdng. SssmvsSlcv SbOWLMY &HUs oTestug sSallissluL (Wwns @F Hleshey
B, EN"_L_g). &5 co1mev Y hislevib GuaueT&6iT 6T6LEEVIT(HLD IS GeuILIT&6iT L SleSIL_Lom”_L_mi&eir.
Speomev  erevOUDSTEIT Bunesrn  GEwWHensGImdlesedr Guasucuiser Dicheumm wmdluiledr
Ouwrmeh GeoICUWITOS&TET(H DiemsH&sIUE aiSlcuemen. Sbewmdl &haliuL Geueisr(Hb 6T6sTm
&_Lmu(plb Sevemov. Sems 6THs BI[HD 2 flemw &ML (PLqWNgl. 6TQI(HD H& G ST
@&MbsID 6TEHTMI LGS L (PIGWNG. S& OB &heHssalqw @MYl eI emWITET
©wmdlsenéEflu @wmdlé & @Hbub, &Hb Sevdsaor allSlser, allSlailevs@aer Gurssim &léasocn
& ovouns Coml. ussteom” (B & Gl&whH 6ma GImpl 6T6TUS) E36u (& auTeoT BILMPIWLITES SicmLW@6r6soT (B LD.
SIGIGITDICOT RGBTEOM 2 (HuTdGog or6otugl Slov GMILGIL L Sovl Hws SesTembsm6Td
@&nesor(h &L UUL1q. (1588 @6esor (B b.

aswiens aumfluiicir S’ Hlws &coTeninseir:

SAl) BHUSDHE S6VEUNOTSHNE E3(1HdEBaI6sor(Hb.

<) HSMUEWMPIEGHL_65T QSTLiLjemL WML &(1Hé & Eeuesor (Lb.

8) wssofldar snsmmeor Csomeuserner  MNEHEHTEID, WLHD, QIGSHHD, SIrSlwev,
eNememunm’”_(p Gunsdimeubhemmt L isS5l O &Flieu@sm _cveumosy uesTeom (K& GSMLiiy
2orl_shiGoMMeoT  ©HTemewBuSE, HHSl, aur@leomed, @&TemevdsTL_& (g eureTeuh mid @D
UIWGD)IGTOMSTE  &5(1Hd8 Eoxesor (i b.

FF) @ungGwmpluns SiemwwlaicorBb. e L apslsr icveug UIrCss ©umPlGuim
S([H&H56 sa LG

2 ) erovoun BIH&HTIOYID arbHmsOsTaTaTSsss0MN, SmHwbh emiGur Gwmpls smiGum
Sovovmoev BB iHlemeviwneoTsna &1 d e Geuesor (.

2or) O@MPSlesr &I L eowliyd FImarsnsa|bd &issTSIWneasnsa|b, UEdhsMIeuTeasnsa|b,
55g10TSlwneorsnsa)b, Osefleuneasnsanb &méeGeaesr ([Hb.

S5 Owmdl Gumevibgl HM_(h &68oT(HGGIeuTTeoT eYIL”_61é cugnrenv 2@ WweT@amT.H (Ludwing
Lazarus Zamenhof) eredtucunmev 1887 &6v SiMl(p&sUUBSSUULL gl SbGwmpluilenest SidIp&sD
&g Curg oI "FieuBsHs @wmdl" Lingva internacia ereor bmolb @&T[HSS(HHSMT. Hoor8 CFMHSL
@Quwenrd GMILNGILTg) " Bbll&emae 2 eTer LndL " — Doctro Esperanto ereoyid Lemeor@uwiflGev@u

7 OGO P8Ha0RE N HLSWH S16IWs 0 SCL BuwibsedSm NruSH

R TRRRTTRTTERTEEETEREERER U U SO




swiuGSSHHsM. Pulleoyd Gumpluilesr Bmob Seuflesr YemeoT@uWTGeuBW aupmhiseumllhHmy).
reypw, Gumevibgl, aubuliem, Sl _1g 6o, SphiSlevd, YQTEH&, Geiiwedr, HIGrdsb WHmID SovdSesr
REW Qumdlsefley yevemw OQuUDHNIBHHS EWSETEaDTH 6revEUEDGTEIT  ©wmHlemw
Blireflss Cunsg euwg Geumib uSleneonbsi! 6 Glungl Giwmpblemw eredTeor &oul” SlwsSlbhans
2 _moundSleomBrm 185 Bunedinm Soevl” Flius&IS&Ns 2 6uHWSID 6TGTM &(H oL Leoflg & 6ord Seor
2_mytiSlesni — Homaranismo 61651m 6(1h &S WD Slesteormerfley Ggmb miessmi. < eommev &euiflest
@wmdl abHmsOsTaTeTIuL L Doy E SeaufleT wsb abhmisbisnareriuL_eilcuemnev.

@avdacuond (Gramatiko)

1) erev@uUOM6sT@Imelleh 28 or(RdGIHeT (letero). Somey SBovsSeotu eufl eulq euHIGE.
2 NrwssIseT A, E |, 0, U - 5. Speomev, QW, X, Y BEW Bres@ 6r(pssisohd Seoemov.
s C, G, H,J, S, U 3,8 6T (05818501 SI6tor () 6ulq IkI&6T 2_6iTomeot. 6p6Geumi 6T (195818 &b
62631@6umi 69691&5meoT.

2) er60EUODGSTEIT cueTihg QMpbHEIGUIHD R@H GLMd. Sg 2 Heurssiul L Gurg 931
Dl FQEMHHomETES  O&smeoq(Hbhss. S5 2 SuGuns 20,000 SiqFQFMHENHETE
@&neoTq (HESIDG. ©OWTESHN U 2 oL méSlucmnsd O\l &6rm 25,000 O&Th&emer
2 ooL W euemwnesl EMPwnessd ety loLbSlHESIDs. Sg W Guresrmy L (Hblemev
Owmdlwres SieowsHsUuL LI lEmhser GUEHSISEEsTaTGL  Cur@bh. erevGUEM6EsTETT,
BowsSeir, HCrssh, 1a3wer, &H5ME0D, GOTEHE, DMy, HPhiSlevd, wiumeflwd whHmIb
eoeunallu EmPl&EGIETH&m6T 2 6Ter_&&l DiemwdHesluL_ (B eTerg).

a) @ugpbureuresr  eTeLOIUOMETGIMT  @&nb&eT(vorto)  HeoflF@QEnhseT.  Soemeu
g F@QFMHHmemyd NGHlesomenyd O&ToIg (HHEGD. Digd@FTns s GaFidbsliupd
N@Slsomer QuImss Sovdssaos &ML LTNSDG. Digdbemce 6 "o" Gaisbsl
u(pweommev GUWITEG&TeLeVTHED "i" C&isalILHDBUNE 6SlemeTd@&msheuTEa|D SIS

Siq F@&M6L — Parol, eSl@Slaser —— 0,ia.e,

Parol + 0 —— Parolo @uwig@&ney — Gué s (eumisemns)
Parol + i —— Paroli 6flemeord@&mev — Guar (H6m8)

Parol + a —— Parola GuwremnL — eumileyeuldmeot

Parol + e —— Parole ellemenuemL. — cumileL VLTS

Parol + j —— Parolej @Quwiig@&mev — ucstemip — GUE & &&6iT (UM &S E6IT)

[Ouuit@orss  [cflmens@sns  [Guugem.  [eflovmwen |
Amo  Siedry mangi &mSH&ev bela Sipsmeor rapide eSlemreuns
Patrino g&mi trinki  &HL95H5H6v bona mevev bone mBeoTONSH
Birdo umemey skribi 6T (1RGIBH6L nova ysShw ree  Dedor(Hd
Hundo mmi vidi  umis&ov blua Heulomeor bele Swans
Libro ysssib lerni U9 &HH6L lasta &omL_& alte 2 _wieuns

8 OIFTIGVAIID P8Ha0RE N HLSWH S16IWs 0 SCL BuwibsedSm NruSH

R TRRRTTRTTERTEEETEREERER U U SO




NG

b) ellemeiser () @b Wiy HSldTmeot. 6ubleun(p smeuliblflesEd RaICeuTMH NGS5
N@Swneog) o1 (eumilser rmIbGurg) wrmieus SHlemLwng).

c) Soueun@m uettemd (j) Guetorumev (in0) AW&SHD, Nleomeundsd  erdlifemm(ne)
@swiupungpeT(n), SoeoLd@emhe@hdbane Oung Sovdseor Hludlser 2 erereor.
6160 @QUODSTEIT GImPluileh Eové &6 ) LDIHemL &6iT SlemL .

Sed1m) urTeueuns Gmpleslpibllsemmed SiNlwiur L S, wHODHE Gmdlemwiid
il Wisab Sov@ourer Gomdl. "wmodlibs OGwmdlsefiGen sWip Gomdl Cursr Seflsre
@G &T6aombd" ereoms umrsl @wMHUMDNIcL 2 cwIiey L 1gFOIFSTDE NGTMI! <H,6oTTeL
"umflepieirer  EmMPlE6fGov UK LLSHE eTeLOUODETEIT @M Gumsy eroflgneT O &bIED
&n1@eoormb" 66018 @ &FTLEOS Slifleui eTerLOIUEMDETEIT BhuaT E6sTmI! Dig) CuMil ,&NG). 2Ub &)
seoorLbiseiflepierer mHm Sapus) B[ soiflev somi ewedrmy WleveSlwest wasemmev Guaiu@ Slm,
ueub_Leuisseiflesr giememrGmpluns seGlwesr Gamm’ (Zamenhof) &6bt Gomdl 6SlenthiE SleoTmG).

Hl&psmeud SnHsHT6VD orSlif&smeuvld

Mi amas Gmp&léSEGmaedt Mi amis G &ls @& 6ot Mi amos Gm&Guest
Viamas @mn&léSHmmi Viamis Gn&HsHmis Viamos Gm&liiumis
Liamas @mn&lé&Hmmedr Liamis Gn&&smedr Li amos @m&iumesr
Sxi amas @Gn&H&Smmeir Sxi amis Gmp &G smeir Sxi amos Gm&Adumer
Gxi amas Gp&l&Smsa) Gxi amis Gp&ls58! Gxi amos Gp&lé @

Ni amas Gp&H&SEmmd Ni amis  Gmp&lsGsmd Ni amos GmHAGGuUmMD
Viamas Gn&la&HDiser Viamis Gn&sSiiser Viamos Gm&uSiseir
lliamas Gmr&l&Slmmiser lliamis @nHHsmMis6T lliamos Gm&LLMIS6T

Hl&psmeud SnbHsHTevDd erSlifsmevid

-as -18 -0S

2&EW BIH&HET Foou, 2 s B[R &ML HRHEHIGHT NOWUSHE 1954 PWid N,600T(H
SSsmb apkiSlHESIDs. Scrm 90-&5&b Gwhul L prisefldr 2200 mermhisserfley
616r0@QUODTGIT cueTi&Efle HWaHhiIGET SHeSlTnmer. HGwHlésT, DiajevslGreSwm, wiuresr
whHmib e@rmiuneslev euBLBBSHTMID 2500 — 4000 Guii H6viHGIE&TET(EIHD 200-8&(GD DilsLomeot
@Qumdlwmie) &FhHoysser SLbOUM &Slermer. OaeGaim smiGwmdlsemer Gussledrm
ucvBeumy mBIM'_ ([ weseT ELMPIIGUED ST &FshSlTwrsab FHEsTagwIsEa|ID FEKHE WS
2 _meun(pb Gwmdl eTevGUEM6sTETT.

9 OTTVANID P8Ha0RE N HLSWH S16IWs 0 SCL BuwibsedSm NruSH

R TRRRTTRTTERTEEETEREERER U U SO




HELENIERASER

Introduction

In this paper I would like to give a description of
the characteristics of some of the consonant sounds of
Tamil as revealed by the phonetic technique of
electropalatography, which measures the changing
pattern of contact between the tongue and the roof of
the mouth during the articulation of speech sounds.

Tamil of course is spoken widely throughout
southern India and Sri Lanka, as well as in Malaysia,
Singapore and other countries. It shows considerable
variation in regional and social dialects; there are also
significant differences in pronunciation depending on
style ( formal or casual) - though whether these
differences are greater than between formal and casual
speech in other languages is not yet clear.

Electropalatography is a technique which is not
suited to large studies of numerous speakers. In this
study, one speaker was used: a 26 year-old speaker of a
Brahmin variety of Madras Tamil. The extent to which
the observations made hold true for other varieties of
Tamil must await further research.

The Tamil Sound System

The Tamil writing system represents 18 consonants
and 12 vowels. To this date, no final agreement has
been reached as to how many separate phonemes
(distinctive sounds which make a difference to the
meaning of words) are represented

by these letters, singly and in combination (Chimes
1993 gives a good survey of positions that have been
taken). It seems likely that there are significant
differences between dialects and styles. It is hoped that
the data presented in this paper will shed further light
of this question, at least as far as the dialect of this
particular speaker is concerned.

Despite the lack of a clear and complete picture of
the Tamil sound system, a partial preliminary
characterisation can be given as follows, as a basis for
further discussion.

Consonants are produced at five places of

articulation: labial, dental / alveolar, palatal, retroflex
(post-alveolar) and velar.

At each of these places of articulation, there is both
a stop and a nasal.

As well the consonant system includes two laterals,
alveolar and retroflex; an alveolar tap/ trill, a postalveolar
fricative, at least one affricate, and a palatal and
labiovelar glide, and a postalveolar approximant.

Tamil is generally described as a language with no
voice contrast, but stops can be written singly or doubly,
with the difference in pronunciation manifesting partly
as a difference in voicing though there has been some
debate as to how to characterise these single double
consonants. More will be said about this below.

As for vowels, there are ten 'pure’ vowels, or
monophthongs, arranged as five short long (or single
double) pairs, and two diphthongs.

It is interesting to note that this sound system is
rather similar to that of the Australian Aboriginal
languages, although the latter generally do not have
even as much of a voice contrast as Tamil does. It has
been suggested in the past that there might be a genetic
connection between the Dravidian and the Australian
language families (Caldwell 1856), mainly on the basis
of this similarity in their sound systems. However, it is
also true that links have been proposed between
Dravidian and numerous other languages (cf. Zvelebil
1985) over the last century - presumably because the
true history of the Dravidian language family is
unknown

with the Dravidian - Australian connection being
one of the weaker theories.?

Nevertheless, it is interesting from a phonetic point
of view to compare the articulation of Tamil sounds
with corresponding sounds in Australian and other
langu (cf. Butcher, in prep), and some attempt will be
made to do this in what follows.

Previous research on Tamil phonetics
Previous research on the phonetics and phonology

of Tamil has not been extensive. Firth (1934) gives an
impressionistic, though in many cases highly accurate,



description of its phonemes and their principal
allophones. Two native speakers have done instrumental
work for PhD dissertations in the UK (Balasubramanian
1972; Marthandan 1983). More recently, another native
speaker, Christdas (1988), has done a PhD dissertation
in the US looking at the phonology of Tamil from a
modern, non-linear perspective. This includes virtually
no phonetic description. Several smaller scale studies of
vaious aspects of Tamil pronunciation have also been
carried out (for example: Andronov 1975, Sounderaj
1986, Ucida 1988, Vaidyanathan and Lisker 1972,
Svarny and Zvelebil 1955, Chimes 1993).

Electropalatography

In the present study, I have used the technique of
electropalatography (EPG), in which a false palate is
constructed for the subject. This palate has electrodes
embedded in its surface, which are connected by wires
which come out of the corners of the mouth, through a
multiplexer, to a computer. The computer display shows
a stylised picture of the palate, with the top representing
the front of the mouth, the bottom the back and left and
right sides of the image the left and right sides of the
palate. When any electrode is contacted by the tongue,
this is shown on the screen by a zero; uncontacted
electrodes are represented by a dot. The image is
updated every 10 milliseconds, and thus gives a quasi-
continuous record of the pattern of contacts the tongue
makes with the roof of the mouth during speech with a
series of snapshots of the palate during production of
the sound. For further details on this technique, see
Hardcastle et al (1989).

Please bear in mind that the stylised representation
of the palate can be misleading, in that it appears that
the rows of electrodes are all evenly spaced; in fact the
front four rows are closer together than the back four.
Rows 1-4 represent the alveolar region; Rows 5-7 the
palatal region and Row 8 the velar region of the subject's
palate. Figure 1 gives some information about the palate
and its use, and the position of the electrodes in relation
to the contours of this particular speaker's mouth.

So far as I am aware, this is the first EPG study of
Tamil, though there has been some investigation
(Svarny and Zvelebil 1955, Balasubramanian 1972,
1982) of Tamil sounds using the technique of static
palatograph, which is similar in concept to EPG though
rather more limited in that one cannot see the sounds
as they unfold through time. It is this ability to observe
the dynamic aspect of speech sounds which gives EPG

its major advantage over static palatography. One major
advantage of static palatography however is that it also
gives information about the region of the tongue that
has made contact with the palate; EPG does not give
this information, so it will not be available in this study.

Method

In this study, various types of data were collected
from the speaker, all formed into word lists, which are
shown in Appendix 1.

1. The speaker was asked to pronounce each letter of
Tamil, both single and double, in a nonsense word, with
the low vowel ‘a’ on either side. The aim was to provide
a reference description of each sound in a neutral
context.

2. Two seperate lists of real words were also recorded.
The aim was to find examples of each consonant in as
many different contexts as possible.

3. In some cases where the formal and casual
pronunciation of words was known to differ markedly,
the speaker was asked to provide a casual pronunciation
(or at least as casual as possible, given the circumstance
of recording) to compare with the formal pronunciation.
Words produced with a casual pronunciation are
numbered with 'c’. For reasons of space, only limited
comment is made on the relationship between casual
and formal pronunciation in this paper, however.

Results

In this section I will describe the characteristics of
each consonant for which observation were made. For
each consonant I will discuss current observations, in
the light of statements which have been made previously
about its articulation. I have organised the discussion
according to the letter being produced, rather than
according to a phonemic analysis. This has allowed me
to discuss issues of phonological analysis without
prejudging them by the labels used. In headings, I have
classified sounds with commonly used rough phonetic
descriptions in the headings, and suggested more
accurate phonetic descriptions in the text.

Examples of the EPG printout for selected words are
shown in Appendix 2, in numerical order. Words which
are represented there have their numbers starred
whenever they are mentioned.



The nature of EPG means that most information is
gained about the sounds which involve contact of the
tongue with the roof of the mouth. There are various
ways of quantifying the palate patterns. In the present
study I have looked at the following dimensions of
articulation:

* Row(s) of main closure or stricture through time,
specifying Row(s) of first contact and release separately
if necessary;

Any secondary strictures evident;

Duration of main stricture.

Dental and Alveolar Consonants

& double

This letter when doubled is generally articulated as a
long voiceless dental stop, with a forceful articulation.
The EPG pattern it makes is generally quite consistent,
with little allophonic or other variation. Initial closure
is made in Row 1 of the palate, the contact then broadens
to include Row 2 and sometimes

part or all of Row 3, and the closure is then released
through Row 1 again. This articulation is thus rather
symmetrical, in that its release is like a reverse of its
formation; some of the sounds to be discussed below do
not share this characteristic.

It seems that contact is made initially with the back
or tips of the upper teeth (this is usually quite obviously
visually), and it is through maintaining a firm closure
with the teeth that the front of the alveolar ridge is
contacted. Accordingly this sound can be considered
accurately described by the label 'dental'.

This pattern is very similar to that found Butcher in
the Australian language Arrernte, which is similar to
Tamil in having a contrast between two laminal
consonants, the palatal and the dental.

The duration of closure is between 100 and 200
milliseconds in these citation forms, with longer
closures in short words and after short vowels, and
shorter closures in polysyllabic words and after long
vowels.

& single

This letter when single between vowels is articulated
as a short weak dental consonant. It can be a voiced stop
(as in 37, Guneorgy, and 105*, ugib), but commonly it
is a fricative or even an approximant (eg. 8*, em&&)). In
these cases, contact is always made in Row 1, but the
channel formed here can be very broad. Of course, EPG
does not show contact with the teeth, and it is likely that
in cases of minimal Row 1 contact, the tongue is lightly
touching the teeth. Duration of the sound is generally
around 50 ms.

This type of pronunciation is very similar to the
pronunciation of English 'th" in words like 'other’ (cf,
Svarny and Zvelebil 1955:381). From the current data, it
appears that fricative/approximant pronunciation is
more likely in the environment of front vowels, but it is
not clear how well this generalisation would hold up in
a larger sample of data.

This letter can also occur after its associated nasal, In
this case it is always a voiced dental stop, with full
closure.

I, 6o

The Tamil spelling system distinguishes two
n-sounds, traditionally thought of as dental and alveolar
It seems clear that earlier stages of the language
differentiated these two sounds, but there is considerable
evidence that they have merged in the contemporary
language, and the distinction is no longer one of
pronunciation, but only of spelling (Balasubramanian
1982). In fact there are very few opportunities for the
two sounds to contrast, as occurs word finally, before
and a few other consonants
(never & ), very rarely between vowels, either single or
double. This suggests that the sounds, though
represented differently in the spelling were never fully
contrastive in the sound system (cf. the situation with
the two 'r' sounds, below).

In general, the current data show that s before & is
always dental, articulated in Rows 1-2 with the cluster
showing an overall pattern identical to that of double &
above (as expected, since the only difference between
them is in voicing and velum position, neither of which
have any effect on EPG pattern.

Initial is always articulated in Rows 1-2 often with
considerable involvement of Row 3, and released



through Row 1, suggesting that it is dental in this
position, also. The only exception is in 143, fpemb in
which the articulation is formed in Rows 3-4, and
moves forward to Rows 2-3; this looks much more like
a retroflex articulation (see below), and I assume it was
an error in pronunciation, although there may be some
systematic reason for it.

Final is usually articulated with a closure starting in
Row 2 and broadening out to Rows 2-3, often with
considerable involvement of Rows 1 and/or 4. However,
several words (eg. 7, ememii@uedr) show this sound
produced mainly in Rows 1-2, and looking much more
dental than alveolar -though the fact that thearticulation
often starts in Row 2 rather than Row 1 distinguishes
many of these cases from the true dentals.

Between vowels, 66t is rather variable. Words like
115* pmeond, show closure in Rows 2-3, usually
released through 2. Others like 17, Beom”_& show
closure

in Rows 1-2, released through Row 2. Again the
release pattern distinguishes these form the dentals.

Words 114%, b and 116*, weonb, which were
intended to show a direct contrast between these two
letters succeeded only in producing an anomalous
ticulation which looks more like a retroflex than either
a dental or an alveolar. Both show articulation in Rows
3-4, moving forward to 2-3.

It can be agreed then that the historical distinction
in pronunciation between these two letters has been
eroded. They now probably do represent a single
phoneme with several allophones, as suggested by
Balasubramanian, though the situation in my data is a
litle more variable than was the case in
Balasubramanian's data, where a rather clear
conditioning factor was found, with the dentai nasal
before the dental stop, and the alveolar nasal in initial,
intervocalic and final positions. It is possible that some
of this variability could be accounted for by 'care' of
articulation, as suggested by Svarny and Zvelebil (1955).

6V

This letter is usually pronounced with a definite
alveolar closure in Rows 2-3, quite distinct form the
dental articulations described above for the other
sounds in this place category. However, it does appear
(in 122, mevev and 145, &evemev) with closure in rows

1-2. There is no obvious conditioning factor here. No
cases of this letter show any constriction in the palatal
or velar region as is often found in English '1', confirming
the auditory impression that the Tamil alveolar & is
pronounced very clear (ie. unvelarised).

/M single

This is another case where Tamil historically made a
distinction between a trill and tap which is now losing
its force in speech, though it is still maintained in the
spelling the distinction between 'big-r' and Tittle-r' (cf.
Balasubramanian 1983:91). In this case however, the
two letters can occur in the same environment
(intervocalic) and can make a difference to the meaning
of the word. It thus appears to represent more of a true
merger of phonemes than is the case for the two 'n'
sounds.

if is by far the more common letter in spelling. In
this data it is generally pronounced as a short, weak tap
in Row 2, or sometimes Row 3. In many cases there is
no complete closure registered, and if there is, it is
generally of 1020 milliseconds’ duration. On the other
hand, several words (eg. 146. eumd ) show steady
closures of 50-70 milliseconds. Further analysis is
needed to determine what factor if any conditions this
difference, though once again some factor of 'care' in
pronunciation may be relevant. occurs as a trill in 112,
TS5BS .

Two words spelled with were included in the list to
explore the difference between and . one word spelled
with (176* ) was indeed produced with a trill, but the
other (175, 4) was not. Again this data supports the
conclusion of Balasubramanian (1983) that the
distinction between these letters is lost, and that both
are commonly pronounced as a tap. and both
occasionally pronounced as a trill. Trilled probably
occurs more commonly in careful speech (such as these
wordlists) and where one member of a minimal pair is
being consciously differentiated from the other.

i double

As a 'hard’ consonant, changes considerably in
pronunciation when doubled, in formal speech to a
retroflex affricate, and in casual pronunciation to a stop.
Only one clear example of double M was included in
this data (151*, @mBmM!) and it was produced in the
formal style. It shows closure in Row 2, with considerable



involvement of Row 3, and release through Row 2. In
the less natural environment of a nonsense word, this
speaker pronounced double f as a trill.

Palatal consonants
& single

This consonant varies in pronunciation depending
on whether it appears in a native Tamil word or in a
Sanskrit or English. word. I will confine my discussion
to this sound as it is pronounced in native words.

EPG reveals the sound to be rather different from an
English 's', which usually (cf. Docherty, Fraser and
Fletcher 1989) has a narrow constriction in Row

2, opening out steeply in an inverted V-shape in
Rows 3-5. The Tamil consonant by contrast has a
broader and more parallel channel, with its narrowest
point usually in Row 3 (cf. Svarny and Zvelebil 1955).
This confirms the impressionistic description given by
Firth (1934): ‘an [English] s-sound with a bit of sh in it/,
produced with the blade behind the teeth ridge".

Contact generally extends as far as Row 1, though
this is less common when the letter is in initial position.

& double

Like the other so-called 'hard' consonants, this
sound changes its articulation dramatically when the
letter is doubled. In this case, it changes from a fricative
to an affricate. It starts with a closure beginning in Row
3 (eg. 32%, ewd&ar), or Rows 2-3 (eg. 38, usoms),
broadening out to include Rows 1-3, 2-4 or 14, often
with involvement of Row 5,5-6,5-7, or even 5-8 (as in
111*, udem&). Release is invariably (in this data)
through Row 3.

This again makes it different from the English 'ch’
sound (cf. Docherty, Fraser and Fletcher 1989). On the
other hand it is rather similar to the corresponding
Arrente sound described by Butcher, when this occurs
in intervocalic position, though in Butcher's data,
formation and release are through Rows 4 and 5, not
Row 3. See Figure 2. In Butcher's data, in languages
with only the palatal stop, and no dental/palatal contrast
(eg. Warlpiri), the articulation of the palatal stop is
further forward, in Rows 1-3.

The double & can also be used to represent a
colloquial pronunciation of double when it occurs after
a front vowel (cf. Christdas). There is some evidence
however that the detail of the articulation of this
colloquial sound is different form the 'underlying'
double & (cf. Fraser 1993).

©

This sound almost always occurs before &. When it
does, the resulting cluster shows an EPG pattern very
similar to that of && , which is expected on analogy
with the other nasal-stop clusters.,

On the rare occasion that this sound occurs alone,
initially as in 115%, epmeonD, it shows very heavy contact
of the tongue with the palate, taking up all of Rows 2-5,
and most of Rows 1,6,7,8. This suggests that it is a true
palatal, articulated with the middle of the tongue rather
than the tip.

Retroflex consonants

‘Retroflex' is certainly a preferable phonetic
description to 'cerebral or ‘cacuminal’, as suggested by
Svarny and Zvelebil (1955). However, the term 'retroflex'
is something of an anomaly among place of articulation
labels, as it refers not to the passive articulator being
contacted, but to the shape of the tongue in forming the
articulation. The place of articulation of retroflex
consonants is generally post-alveolar, but languages can
vary as to whether the articulation is formed with the
underside (‘'sublaminal’) or the tip (‘apical’) of the
tongue. Dravidian languages are said to use the
underside of the tongue in retroflex consonants, as
opposed to the languages of northern India which use
the tip (Ladefoged 1986:1 If, see also: Ladefoged and
Bhaskarao 1983). In order to give accurate phonetic
descriptions of these sounds, as in a form that fits in
well with other descriptive terminology, it is necessary
to specify both active and passive articulators (eg. apical
post-alveolar, sub-laminal alveolar, etc.) -cf. Ladefoged
1993, Laver 1994: 138, 216f).

L_ single

Closure for single usually starts in Row 4, and moves
forward, frame by frame over a duration of 20-50
milliseconds, usually as far as Row 2. In many cases,
complete closure is not attained in any row. Closure
sometimes but not always starts further back in Row 5
after a high vowel.



This sound, in common with the other retroflexes,
does not occur initially in native Tamil words. This
situation is often referred to as a neutralisation’ of the
distinction between L and &. However, this term is apt
to be used rather loosely, to cover both cases of
neutralisation proper and cases of defective distribution
(cf. Katamba 1989). In neutralisation proper, the sound
produced should be intermediate between the
articulations of both members of the neutralised pair.

This is precisely the situation that is found in several
Australian languages (Butcher 1993). However, it seems
on the basis of the present data that the Tamil situation
would be better characterised as defective distribution,
as the articulation of & in initial position is identical to
its articulation in other contexts, as shown above.

Interestingly, is often said to occur in initial position
in borrowed words, in particular as a pronunciation of
the English alveolar 't In this data, the initial sound in
131, 19681, is very similar to the normal & sound.

L_ double

When doubled, the pronunciation of this letter
changes to become voiceless, long and rather tense.
There seem to be two vairants of this sound, though
which only three words in this data set, it is unwise to
generalise. After a low vowel (in 108*, &sm"_(1}, closure
is maintained in Row 5 for 110 milliseconds, and then
flaps forward to Row 2. After high vowels (in 133,
&1 1969] and 158, FFL"_1q ), closure starts in Rows 2-3,
and is released through Row 2, without the forward
flapping movement. It seems likely that the underside
of the tongue is used this articulation, though this
cannot be ascertained using EPG.

This data is similar to that collected by Butcher in
his study of Australian languages in that the sound
shows variation in its constriction location depending
on the adjacent vowels, though the actual constriction
location in each case is further forward in the Tamil
data than in the typical Australian case. Once again,
however, it is dangerous to read too much into
comparisons like this, given the very small sample sizes
and differences that can exists between individual's
vocal anatomy.

6001

There are few examples of this sound in these words
lists. In 118%, ueoorib, after a low vowel the articulation
starts in Row 4 and flaps forward to Row 3. After a high
vowel in 142, &ewofl, the articulation is mainly in Row
2. This makes it very similar to the retroflex stop
described above, as is generally found with the stop/
nasal pairs.

When the letter is doubled after a low vowel, the
articulation starts in Row 3, holds steady in Rows 2-3
and then releases through Row 2.

oIT

The retroflex lateral, though not represented by
many words in these lists, shows a similar pattern to the
other retroflexes, though the forward flapping
movement is shown more consistently in all contexts:
after the low vowel in 103, mit starts in Row 3 and flaps
forward to Row 2; after the high vowel in 143, fHemb,
and 144*, &efl it starts in Row 4 and flaps forwards to
Row 3.

LY

This is a much-discussed sound in Tamil, and there
has been considerable disagreement as to its articulation
(cf. the survey in Svarny and Zvelebil 1955). Svarny and
Zvelebil themselves, on the basis of their palatographic
investigation, describe the sound as an 'apical vibrant',
and class it with the trill.

In the current data, it shows itself as involving a
constriction in the region of Rows 4-5. The width of the
channel is generally wide, with 3-4 electrodes
uncontacted; but in several words it is a rather narrow
channel. More importantly there is no evidence
whatever of any trilling. This is one case where EPG
data is probably more reliable than static palatography.
Svarny and Zvelebil interpret smudges on the palate as
evidence of a trill; EPG can actually show the trill
happening over time, if it is there to be seen.

On the other hand the sound is also clearly not a
lateral, as there is no side channel. The best phonetic
description would seem to be that it is a postalveolar
approximant. Auditorily this sound is not dissimilar to
English 'r', but the English sound is generally articulated
further back (Rows 6-8), and with a broader channel
(ie. less constriction). I am not certain why the sound is
so often classed with the laterals, though it is clear that



this classification has seemed natural to Tamil speakers
at least since the time of Tolkappiyam. Phonetically
speaking, it would seem to me more naturally classed
with the rhotics-and interestingly, most Australian
languages have two three rhotics, of which one is often
an approximant like this sound (Dixon 1980:144f).
Further investigation

of the phonetic and phonological status of this
sound is needed.

I have never heard this sound produced with audible
friction, and I assume the idea that it is a fricative stems
its common transliteration with 'z' which is presumably
done merely because it is a 'spare’ letter in the English
alphabet. -

Velar consonants
& double

The double & is pronounced as a voiceless velar
stop, with some tenseness. In every case that I have
observed, in this and other data, the closure is in Row 8
only, regardless of the nature of the adjacent vowels.
This is rather unexpected; it is very commonly stated
for a wide range of languages that velars show a variation
in place of articulation, such that the main closure
moves forward to the vicinity of Rows 5-7 in the
environment of front vowels. Of course this has been
actually demonstrated with palatography less often
than it has been stated.

In the case of Tamil, Svarny and Zvelebil (1955:394)
do show a more anterior position for the articulation of
double adjacent to front vowels; and Christdas (1988)
incorporates a rule to achieve this change into her
phonology of Tamil.

The most obvious explanation for the anterior
articulation not happening would be that there was
danger of confusion with a contrasting palatal stop, but
of course this is not the case in Tamil. I cannot find any
convincing reason for the consistency of articulation of
velar stops in Tamil; the first step in doing so should be
torule outthe possibility thatitisa personal idiosyncracy
of this particular speaker.

Closure in Row 8 is usually complete in these rather
careful pronunciations, though there are some cases of
incomplete closure. Duration is generally between 100
and 200 milliseconds depending on the length of the
word and the duration of the preceding vowel, though

some (eg. 51*, u&sIDd) are much shorter than this. The
quality of the preceding vowel influences articulation
not by moving the place of articulation, but by causing
varying degrees of side contact forward of the Row 8
constriction.

& single

This letter is pronounced as a weak velar stop,
fricative or approximant. The constriction is in Row 8,
though closure is rarely complete, and there is often a
very wide channel of 4 or 5 electrodes. The width of the
articulatory channel does not correlate at all well with
whether the sound produced is a stop, fricative or
approximant (as has been found also for English, cf
Docherty and Fraser 1993).

151}

One would expect this sound to give an EPG
appearance very similar to that of the velar stop, since it
would be assumed to be a similar articulation but with
the velum lowered to allow a nasal airflow. However,
this is not what is evidenced in the current data when
occurs alone between vowels, as it does only in the
reference nonsense words, as its occurrence in real
words is restricted to the position before the velar stop.

The reference data (Word 248%) for double a1 shows
closure in Row 8 and a very broad area of heavy side
contact from Rows 3-7. Single 1 shows double
articulation, with complete closure in Rows 2-3, nearly
complete closure in Row 8, and considerable side
contact of rows between. This confirms the auditory
impression that this sound is quite different from
English 'ng', with a rather palatal quality to the sound.

Single and double consonants

There are many issues of theoretical interest in the
sound system of Tamil. In this section I will choose just
one for brief discussion. There has been considerable
debate in the Tamil literature as to how best to
characterise the difference between the sounds
represented by single and double consonant letters. The
problem is that they differ in several dimensions, and it
is not clear which of these should be considered the
primary distinguishing feature, actively controlled by
the speaker, and which secondary, perhaps merely an
automatic concommitant of the first. The debate in



general has focussed on only two characteristics of
these sounds:

their length and their voicelessness. Some (eg Lisker
1958) have argued that the primary contrast is gained
through voicing differences; others (eg. Asher and
Balasubramanian, and most recently, Kingston and
Diehl 1994) that these pairs of sounds differ primarily
in length. It is significant that one thing that has been
debated is how to characterise the difference between
single and double sonorants: there have always been
assumed to differ primarily in length. Arguments often
refer to his fact as part of the case in favour of length as
the main difference between single and double
obstruents.

I would like to offer here a view different to either of
these commonly expressed in the past. It seems to me
that all the single and double sounds differ not in any
single distinctive feature, but in a more abstract
characteristic that we could call 'strength'. Double
letters represent 'strong’ sounds, while single letters
represent 'weak' sounds. This view is in keeping with
that of Zvelebil (1970).

Strength and weakness can manifest themselves in a
variety of ways. In sonorants the strength of double
letters is evident in increased duration and also in
increased force of articulation. One thing that the EPG
data on which this study is based reveals very clearly is
that the double letters are pronounced with a contact
which is not only longer in duration, but also broader in
contact area, presumably showing greater force of
articulation. In fact this observation has been made in
many static palatography studies as well.

In the hard consonants or obstruents, strength is
shown in a variety of ways. The strong double obstruents
generally show voicelessness, increased duration and
tenseness of articulation. The weak single ones are
generally voiced, and produced as fricatives or
approximants rather than stops. However, the
manifestation of strength also varies between letters,
depending on the opportunities afforded by the vocal
tract for sounds produced at that place of articulation.
Thus double & and M use affrication to show strength;
single uses extreme rapidity of articulation to show
weakness; single merges in pronunciation with the
sonorant 63.
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