
' 
ut1fl"' 

\T;1D'nfllifPii (Artleulatory Phonetics) 

M W t. 1 .. _ t A .... • ., I A t 
n11 nnmnm ar.rnL tJ'Ilfl1ftm "t'll ~'111Hn 1Jfl111Jft lfHilfl ll1'411l1'1!11fl1ftmiJ1 n . 

'

..... 1111 .., .. ... .. 'tiJ., I ... A ... .., . ( .., 
fll.ln11r!n'l!llO'IliJ1Uil1'1ll'll1J \'141l111:L 1 on L fl11L 111 L 1!l~ft1'l'ftYl"lftfl10'1liJ10'1'1!l • ..I A ., .6 .. w, t 1111 111 ... ..1 t •,.I • A 

ft1Jtl11 Yl\13111!1 11 fl~ft11111Ylfl1ftfi1LIJ'Iln11"n'I!I1LL'IO~'Yifi'I.L'I'Ifl 111JYIL0fl\111l • 
• 0 '"t IIIII • I I !Ill 1:1 ... .., I "" 

ll'lln'JllllO II 'YI fl un:&ftD4?JUJit~ll!lOIJ1LLfiL'l:LftD~'I.L 1.1 IJftO'I!Itli:LLflOfiHO'I.L • • I, 1:$,... •.. ... .. .,, I ~ ., .M 
!lDH ,. ll:'llM~LtJ'Ilmn1~1J'Il.ill1n'riL n;:nll~~ft1'1U..h:nlltJfiH "l 'IIV~!l1D1:n 

... .. .. , .. • ... - ...... t ..... 
LnD1tll~OIJO lHI!lnLftD~ LLil:f111JL \I~ 'Ill ll~L 1 11l111:fl!l~!l1f!Oti,YlL ll '1'11:Ln11101J 
.. II ,.. 
Ull~141JH 

~ • .. ,.. • 1 ., ........ .. 
n 11 IUJO I tf f.N fll'l'lfl'rlfl'll 'l'lfl IJ1 l't:Lll 'lllll'I!!Hfl'll 'Ill 1J 'Ill ftO~Ylfl Ill '141l ~ nu 

• • ,.a., ., A ,_ ., "' lll AI .. ., .. • • w A I ,... • 

fl'll'riH'I'Il~ftDUlU'l'll01Jfl11tD'Il'I~IJ'Ilft1 'J IIJ'Ilfll 'J OIJOUflrl11fi'I.LL!l~ fiO'I.Lfll .. 
.. o I l WA ~ II ..... ..i W A ... ,.j .. 

LIJ'Ilfll "I DOH 'llW'Il~ftll 11!l~'llLIJ'IlftmL11'11ft!lOft11!l~ W11l'I'ID1011J1:11llft~Ylt 

l 1.11 ftntJ 1tu , ,,;o"n,,,;~nq .. mnwn&~ifl'l'ldfio 14u1·~~flll1'1!111l"~nqtin'Wo1o11J 
• I • • , .. ..!_.. .. • .. .. A .. ' IS It , 
flrt111Will!l'llfl11l: 1Yll 11Lf1Dilllll 'llW'Il~DtJH mNLLft1L 11'11fl\l~fl'll 'lliJHf11 ~Lftll~ .. ,1, .................. , ..... . 
n IJ flf11~01Jfi1W'Il~ftfl'rii11LW'Illlll ll:'ll14'-1fl111:1n 1Lftll!l11 L'111'l1111'1!11 

ma,i'•:tifl~urmrrn ;oumomn !llln,,miu~~~,, lfiii 'll!lri ,~,;;",," , '1'111: 

&huu1nnfiu1fli'M'IIv~~!lti1hU mill "t ll·Uftu~~fiWIJfl ll:J'\117~':' 1'v'lltmn- · 
• • 

r!lftfliififi; ~fl111:ft1JI ~!l~iLtD'Ilti1ft:n~I;O l mill loi ftllrli;D~~i nO 'IlL~ '14ft lfl .. 'll 
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I II IIIII .. 
L f\UUtJ \lrl \1. 

")nn1 'loJ 11.i"\l'f1f1~ flfl miiiL~\IfttflltmiJfl D10LLrl 011LL!InL~D-.l!l!lnL ~\lft1\l "' 
l.JNn1\l!l1U: l~!J!liJL;!lL l'i71:L~!lL 11-A'-.lfl\ll '11!J~fl m Hiu \IL~\Iri1 "1 LLflft!l-.l 

~-.lfl\1;\1141 !lLL'!Jnl'ifl L m:1;nn\i~11L'IJ1l'ir!L ;,;fln~\IL~'I'Ilfl hJ"IJfl mlm 11 ' .. . . 
... fl .... .. ... 

n!l-.lLLDnLIID-.lL' 1n !l, •ms nnnu N~fll.J1-.l • 
mh-.l l 7nri11JL~!llh: 1s•n4l \ln11~nM1L1mfi!l-.lLL!InLft!l-.lD!lnL~\ILft!J<I "11 ~ 

lrr L ~fll \1~11L;o.,VI~.,,;,.,n~uLn!l-.l~~"1*'ft;,;'I1!J, m1.131""'~ ua:Limnn 

'll!H Lft!l-.l tl!h" l1 1 u nn~ \lnrtYJmnm'LLon L~o" ~"" '1fl !l!lniJ1L~\I ft1\l "1 
~ ... I ... ! I ~ _ ..... f ,_. 

\I\IL71L7!1n11 n17LL!InLI'I!J-.l (segmentation) un:L'I1\IfiLL!JnLLft1 L7!1n11LII!J-.l 

" ' i"'" .. • .. " .. l t (phones) LLII:LW!lfl1iiJCI:mn L \ln11 fL'IIUQIRfl'lllllLLfi\ILII!I-.lVI\i..lLL'III..l r1 fi!JLQYt1: 

; .,;,l~\lfiV-.liitrrl!lfll!l1 Cphonelic alphabet.> ~\I un:L ~o1M'nnfl\l l\1 Tnn li 
' . . 

. ... ... t .. .. ., tl .. 

II tjJIIJI'In'lllllL'I1nrlL VIIJO\In\1 IIIJ1f11JII'I1r!1ftfl1 ,\l1\11 'f1rl (The International 
'II ... lllllto tl ., ... .. 

Phonetic Association) Lflth:fll!I,L'Ifl!lnM1\11\11'!11fl (The lnternatioDal 
·~-I> t Jl: I,..,...,,.. ....... 

Phonetic Alpliabetl 'M1!lfiL 7!1nll!l ") 11 IPA '!1\1 Llflf11JJ'11Ul)l.J rJn\ILLft1\10 

11~'11fi1L'Ifl1!lLIJln" lJft' •:f111J JPA ;n (fllln!l"nM1l\ln1fl~\11nmuu:i1J) moL 'Mfl • • • 
~~fl.,) ; "L M\111\.tn~ nl!l1i'!l1n11!11fl11'1fl{n nn1\lrl1n:~nnnlf«"'l1inM1f111JLLl.Jl.J • 
\11\11'!11;; VI; !l~UoiJ't!ri",;", '1 l Lltnv!l1ri!Jn1D"nM1o':lnqM LLa:n1' m~\I'Ma"n 

.I l ..,,.. 'I 'I A ~ "" , "" .. .,. . ,.. ,.. 
LL fl\1 Y!U 'IlL 1'1!1-.lL \ln11!11 L fill 'Hl.J 1-.lflf -.lfl1n:fl!l-.lL f!lnM7l'I111!Jf11LL fi\ILL'I!I.! ") Lf1!11 

I " "l*"·u .., fl .. ' It; l "'A I ~~~l"'l" ~ ~ 
. Lf\1 L-1: 'll-.lCll 'llll'rlflnl~J1n•:Ll.J\I [o) LYl1\l\l \11UI..lL'IfliiiiJ\In fl fL'IfiOnM7 

uuu !ltll1n~u 'M; DLil.JtJ\11'U 1'f1flL ~\1 'Mtt~n mf!ouriut~ ~~~ l flo 1 'M .. ril uun~ 4!. 
• 
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(Lu"") lit!~ 

nrtiuw (Diloplu·~po)---1 
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e I " • .. .. ,.,. 

W. NeltoD Fraacia UU-1111111tn1111flnLtiU..tllllnLU\I 11 fl10fl1UO\Iflfl 

•. ,m;w;"' ciait~tioa) ;aLi'l"~m\...Lnr~nnLfl~n\1 '",,n,l'lw • 
... -· ... • .. 1 ., • " 111. nnoamtla..t Cphoaatioal. MLtiD..t&nfl'l\l,flfJII1..t '1 

11. li11uJ;u\ILl'IJl'l.la"nwm:Lial tartli:ulation) nn~~ill..tU~Hii\1 hllfi 
,r\l;"'"n'i.mmuiu"'llllli:'I\11MrwiD.nhn u:nt~LW~DonltJ••~n 

"II ... ..... .,til··· 411w .. 1 
tli&Hiflll ,flL1atfi1Uil "'"1t..tfiiieUafl tlammnwamu'IUI..tD1nll'l uu~ • • • 

II!IOL~'II \'lfl..tLftfl "J ~M'U~~LtJfttmD!Irmw \ftilf\1{ U!l\1\flfltlfl \ 'ffhtM-l HLft!lfl 

nurnml'l UtlflLfl~Dlll\'11\aJli LLftUtlfiUUfi'11tn:m!lfin""'1fJI11'1im:ti..tniJ 

" II 1 "t .I .,, \ " ,. 
llftt0ft11JL\Ul7:\'11H'I flH 111KtfiL 11 tntfl~71M1ll 'L'II1flll0\11flftt e o -Ill o • 
fl7~ LLft a1L 1 111flflliln':! 0111 L ~1.1\; l f) 1ui \m ffl..t l; 1Lft:i1L 71tllf111n1 1 \'1111 h 

.. A ..... , t I ., A .. 

111 a rm un: U71J1fi711D ..tr:nn11'1m ,, tJ \lliflflll1, • :UflflflH n\1 tlnfluft1Uflfl, niJ • 
\is.h::W.11K 11 fl'l!l.jfl (IJ7::W11K 11 .... nm) Uft::L1ft1'111DhLiiun:Dflfl LD1 

IUIL'IIiun:aanfl1
11
..tn:th:w1m • rnD1fl (tht1J111L ..... ; .. ,) 

L 1ft1\'11!J \, Dtln fl1 11Jflfl'lll~tl 1n11'1,1flU!IflL' ..t n~1fl 11Wflfl'l fl..t1J" D1fl1fl • 
' " '" .. (·' . . , " ') 1fi1J "J fi1L71Lftn\IDU u1tiJ11K c ~UII1L'I\Ifl · · UfiL 1ft1L1 1\%flfl1111flfl'lll.l 

I .. t _, I 

fl1fl1rl •1nUflfl't~ ..t n'l 1fl11Wnfl'ID..tl.J11U1n11'1L1J\I e Ulii1L '11\lfl 

1JnflUML11M111hL;1'r!fl "J 6. i1.11~ LLfta1L11~fltl7:ltJflll11 "J L1.1nfi"D..t. 

L1Jiu\lrifl11fl11M1U hL ;1flflfl tlnftm laJWflL 1ft1M1D hL.;, L 11ftfl&t\W1tL 1ft1\'1111 • • 
1 ' . " .. .. .. 1 ..... 
,!I !In Uflf111Jl1ftnn11 fl11!1!1flUIIJ.JLLft1 L11tiU111tifl!lnLfiU-IL1ft1\'11D 'L'I1 Lfl 

" II "' II Lfta.IU1J1J\Ith1""'11Kt11L 11tlt!l\l 

• 

~ • II 
n 1 1!1 onuf "" nWUift\lfl1n1ntlefl'I'UIJ1fl 1-1\'lftflflftiJ 

.. .. .. 
••ILlJ\1\'Iftflfl, 

t:: • t .. • .. .. &1 . 
, 10\& \&ft11flUN1\IL '1101!1 ..tLftDf • .fft .. flfi\&1J\& 

W. N.lsoo fraocls. Tlte Structure of .iin&11rica11 E111li•lt (New Yor•, lUI),'"'· 
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" ' ltl" .. 
I .. .. '1 • I I w 

niGUIUfiG\ 1111 1"\IIUIIH '1 ftll .. .. . .. .. _ . ... .. ... 
(a) 111'1111111 (b) 111\IIH (c) 111111111~ (d) 111111HIIfl 

nci 0~1 au ~,;,"U,i "~ 0\llh ;m•1 e:\ln"·),~ UaflnU thn L~flfi ""; !lL flfl . . 

Ufl111fl&ln11Ln'lln1 "'!!.!LUI 1:wh~\l~fln11 o1n lri111D'Il!ln L~edrmti n .ILia" t ~ . ' 

I "\ 1\ .. "' If I Ill 4l M • "' t .. .. 
LL\L\UI&IULt1 &I flUID f14\l\IOL\!l~LL'IU~'HUt)11Nft1filUJJ10 'lln11!l!lnLL'ID.! 0110\1 

LLL\Ifl11"1Dh 
' 

L~!lL 1 10'1l!l1"'i1LL&\1"1U t ,L;1 \ tJ\ 'll U 10 ~!1!11" 11 ";!let &I\ tJa .!~ 1 \L "L\w.!11!l4 

tl1n~fiflfionUtO.!UIO "1D~11Urrl1ffi4Q1M11~1'1ln'll ( pharyllx) nu \tJa.1 • 
1 .. 1 • I ~. .. ' .. ol 

f!l.!LllflftO.!!D.l flO nCift4UhU '14ft.! tla.!"ftOfiftNLLft:uf)fl LLft:: lfftflflfl1H1' 
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• .. • .,j - ( .... 1 ... II .,j I 1 .. ) 
flft!I~LIII~ L 11.'1111~n111L 11LtJ'LU.Jnfl 'l'jnPI'Ufl~lfi11L 11.'1111ftn'U'LLLtJ'LL!IDH '1\I'H 

..... I ... e ..... .,,..... ... t I 

llnfiLLL'I'lOL'I!I~LID~UYI1'M'14 1fl0'14 'JJ'lt!I1'M17L'I1 ,tJ 'U'I!I~ftll 
I( I .I .,· • ., .. ,.. ... , .. ~. 
L\'UOL'I!I~LIIU~ (laryngeal valn> D"'"11\l1fl!lfll.'lll ,, \Ltl!lfl lfl111'1'11n 

~lYL ;,..,u; 1'1ln11~'LLthafi'LL \,j'il1n LH " t:Grui!I~Lft!J~~fia~1n J..,:,,..,,:·h 
n11; DflftlJ l i 1" ll!lmn n , m;, 1 ,jll!lmwJli~ri 1n':!an n ~\;,1m 1n 1L11110t!l..! 

" IS t 'M'I4n '1 m.:nn'll • 

I ... 

OL'I!I..!Uiq..! 

k..l•w ,,.. • .,., ., .. ~fl 

ft'LL fii1PIQ1'1!1..1flft!1.1LID" ft!l UI'ULIU "(vocal cordi) LI'ULI 11..11\I'LLL!I'LL 
.. ... a=: .. • .. .. ., ... .. .. • • .. • 
'I..!D 'LL' 10fl..!l!l..!'l1 ..!'1!1..101.'1!1..111Dft14L'I:D\Lfl1'14 'It'LL 1L 7 lJ1 1n.n 01:Lfl!l0fi1'LL '11ft 4 'tJ 

ih arytenoids ,fHi 'li£WJ1~1:'1'111~Lif'I4LitJ~d'L11ln11'1iD~1:'1'\':h~LB'IILitJ~(glottis)L0!l 
~ - . -- ., ... .. . ( .... ' . ... ,.. ) .. 

arytenoid• "1'11!1!10'UO'M'U..!LI\UUU LW11:LI'LLLI114!lllflfl0 tJ arYtenoid• tJft 
• J 

.. ... - ,. ... 1:1: IIIII ... I 1 • II 
Lt1'M1n '14 m" ftlJ,:tJfllll\4 n ""'" 'lln11n'lll~»n 11u flL llfiJ n..!t!l..!ftlJ ""' 1PIDt" 

.... t ................ __ ..... . 

!l\ntJ arytenoid a t!hlfi!IM!IDIJIUiVDI:LtJ'LLltJfl'l V L Wll: "l 1LI'LLLIIII..!fl114 M'LL 1!1, 

fi,m"\1 u•:uun•1nn\4 lMi'llMn':! 

m1~ !.Jl'l'!JD~ L~'I-4Lii!J~ Lti~!JuLLti<~~ 't~'IID ~num~ Lfl~D'\.4 't '1'11 LL<~~m'i'l'l3-l'I-4'!JD~ 
A .... Q.r ,...., d t; J 1 t; ~ Jf ~I m ~ 

arytenolds '1'17!llJ~VIn'!J'II!l!JnU~nm~L(Il!Jnl11'l!J -n!l~7~'1'1'll~Lff'IILn!J~'\.4!.Jl'l1J7:~111.1 ;r '\.41 

"'a- ... (i) ~ ..I 
LL<I:LU(Il L(lln11~711 J;; '\.41 ~~VI m 
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A 8 c D 

l 
• , UYI .. • 

anua~:•v~w~'""i•ILIYti!tN 

t"~ ft 

t1111i'lll•ft~11•11•1'••"""'1'""···· 
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• ' ... I ' .. IIIIIIC " • • • IC .. I ... ., .. 
l1,:L WI'IHfl11nLHI ~LitUliL'I\&ml Ml111f\& ftfl L'lliUflfllflfLIDf LI\&LIDf 

tJ fttlllllft:ll.\&LftDf L ;;fln'!l l~ t Mfl1lt'l'fti!imltll1lltlfllll u:J'1U 1L'11L 71ni"U.fl11111 

fl I I • 

Lfln "j11 fl01~fiL1ft1nft\&fi1WI17 

... II: .. 1- .. . ... 1111 al .. I ., 

'IIL:'riL 7 1~fll'llU flnlflfLit Df (epillottia) ua:LI\&LIDfulflll 't:LUfl 14ftii'U. 

,;u.,,:fi,. ,,,.,n,.,D.,aa~,,ntJD,.,:,.U1D111tiwwi.iwia.tuun•mn" ul;,un,fiu 

.. .. I II.. ~-· • • .. .. .. •. ! .. ~.... .. .. 
UflflnL f'll 1U 1 fill "I Ul fl 11U I fl'lllt 1UID.tUfl UilbYI 17,: 1 fiLIU.tfi7:'1U ~l\171 • 

W .I I ... I I IIIII A .... ,,.J .. ., .. ..,~ .. t W .. • 

fl4'10ft111Lft111 nftflfLL'IIh!LflftG\1 'ltloUN. :P.111ftt\11 11fWIL'Iflfl fi8G1fll1nL'I111L 'U.fl 
.. I I ... .. ...... 'W 1 .. w o , .. 
Ylfti4D1WI1711'1lfl'll n17Lflfttl\l'I\&I'Jft!UU1fl 'IUT11t18nul84 L"71:11U711 WI 

A • I .J .. .. \ • f!!# .. I .. 

1J7111fi1LLft:NnmnD\&,flf!flffi1'M17a1\lflatliiu\l 1.1 ,,nn17fln1i1"11171a1Dfl18 

fl1111L Tlf~ ( &' .ooo 111'Wfi o'l11.1f! )ft11"hNfu.a~tniiLL'U.1\I.II'U. LiloL 11fi &.a mnlfl 
• 

'l'l;oLiltt,jom:wh.aLnLiu~ '!lou1hna.tLI\du.af.,th1ltHflenu;uii"U.1::ilttrlo" . ~ 

LLR1Ail U ')Ufi('U.,Y1~1J'U. 'W!IW'l'U.U'U.ilflth"U.WII~LiiiLUfl LitJ.aol '-I»:LnfiYJnLiU~fl 

,jomwh~LnLillfLilttn'ii~ ftoflet1f•uN1"U.lllttll11.lilm1An11~ttt 'l th"U.Lillf 

1 
as;. "' .. .,,. ............. . 

t~1f:'IUUnfl,1nn11L'I'Illt:IYifl'lltNitU1D.t t~YW.I'IlLI&.1flllffln'U. IIIN1\&Gtlfl 
w 

111fi'111fi1111111U1nf.1L11tnll11tlYitl.a!1Jltifi71Jm1LD10Dt1Jenm::LIIIn•::firrh~ 
lh'llliiJnl ~ttfl,jom'l'li14 LNill4(Slottal atop )1f"U.IILntt•1nmnin•lll1'ul-,,iltt t 1f 

llllll onmolhmen oomiuf'l'l~tlg'U. ") Lill4'1'1 ~ttfl,jon::'l'ltl~LNill~ ltiLLriLIIJf 
Y4VCif11'U.::IIIA'II.Il1WilYivf.1t'IYiiyan2taf n; 

... ..a: .. I ., ~ .. • ., .. .. .• .. .. • ... .J 
n 11 &u II UUU u n of~ fllltl&tUf Uof fi11171RI11LLI111ffi'U.11LI \&LIDfnll•1\& 

till 111 .t .. .. l' • I .. I -I 
. LU"fi1UJiii'U.LL1JI~In1flll:U'IU'I: lltG"1111nL'I11Gn t:"JGni11Qf18.1 (caYilJ) 

..... • ., 1 .,.j ., _. I • I ' ., I 

nllfl111111fiiU 'll.nnuJiuwtJn~nnvm:LIBf .. '"" fltltllffi1111111"U.ft'll te• 
I .. • I W • ., .. .. W • 

1hn un:teniJn .. .,,, ., ffl4""1"'1l1YILU'U.fl1n'lt'ID'U. • 
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tiM01M11 .... df.m&~fii!Mt AifiMI.;tlll'l dfw.'i~Gtn&t~Niflll 
I .. .. , .-- I I I ,.. , I llf t . ,.....nlnhnulnrp 1~!1-llinl ,.,...,., ... ,. .. _. • .,,.'"' 

~..,,m.;J..n;~_..,..,.lhnul .. n fitli #. 

! ,' 

; ; 

~· ._ ... " .... .-•. 
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0 .. .0 t IC; I • .. t .. 
11'1l'MII-I (baclr. tl7fl cion••> Iii: ft'lla1& h'ootl 111&1hllltfi•1&LU~1'1 

.. 1 1" .. II • .. 1 1 "' "' "' ., • • • LNifl'll '1'11 fW1nYIIfl a1&t~-~VIIIfi'I:Lflafl'll 111 tlt1.,tl1&1 ,,.,_., t1&11'181" '" 
' '.. " • .. l -~ Dl£nuna1UL1&flft,n.lnnJ "lun rt1 
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~ 

l"" Ill 
• I C 

IIIUII.Itlfall 

' .. .. ~ .. ·~ .. . ·--&...-!!.!.. • .. .. .. ~ • ·' .. LWIImll•t1••HWIIftlll'llll'll10 L 111!"J11L\If\m 1YI'11~1t111lll 'llflf111n llllnl\l'll.8f · 

\blum ~e p (paD~a fll utii•l•'-•) 4ul1'1llnnlf1Ce"\'""''\i \iuri ~ iJu 
Lw1en <_.. rllfll wfe . ..__ rWp) tfltt1'1lll4• (palate) L'l'lfl1'1lee'll <vetum> 

• .. .. !I , ..... , .... _,,._L_____ • II. ( .. ) ~ ( - ) 
1Uifn&YIIflft1h'A'htln&l tll&n111J1Vm111l 11.111\lln uvula 111:n'111 · artiCulaton 

.fe"~"C"''""~" \l!Lri ;aM,J1ni1• I" u.a¥Li'lllia• 'J"'ml ~ "~'•o-.,. .. . 
Lflatlll 
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utti.: 
an11Ciant·UGt1~ 

..... 
fi1Dn11 nt~ 

·- . . .. .... ... . .. .. ..., .. 
Ill. ftnll M1fl1'1lfl n1M1nLftii~TI nnnn~LU\4t.h:LnTILftD~'M~fl \111!1 ......... 

Lftlhln~Lftbfoft 
o I .. 

111. fi1LL \ll\4~t8~Lft!l~ .. 
c. t.h:LIIflt!I~Lft!l~ 

l tUII: 1f; 881 'II ill: l flL fl!l nn 11\ i·hft !1..!1 fl L~!lflfl nLft rwl fill~ ll&n'I!J1D12Jft\4 
., • ...... • • ,. II .. ., 1111 \" " 

LI\4LID~TIUflfl!lnJJ1,:Lnfln111\4ft:LTI!l\411\4TILII\4LID..! l11111nTJfii8U flfl111n11 
.. ., .. .. ,.. .. .. t 

L!l1118•unnm:Lfl!ln \111!1fl finn Sound Spectrogram •:L \ll\411nt=~tll: •n~: • • 

' 

..... ' ... ... .. ..... !Ill ,. ... 4 .. .. 
(voi~ed) flnllfl 11\4LI'III~TI88nii1LJJ8LI\4LIII..!L'1Jfl llllln11ft\4ft:Lflfl\4'11!1~LI1& 
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(retrofleal nunnva:l~fltfi\1&111W1U1i 1"'1&1Rqfl lt1&/tb dla/
0 1lf'uu 

• f ~ • t .. ... • f· .. - .. I 

ti1UH\14f84UU14 fi1UM1&fti!I<AII.Intll!l fi1UM1&..mi11.1RUefiiiUITDII 
I .. I .. 1 .. · • .. • .. .. ... 

flllLWI!IUN11&"'1&1!10R 1t.ILII!l. ~11m~llLUfl ,ln,D&111&,flfti11Rmi1JII1flft.fl . 
I .. 1 1 I, " lfl .. ,t .. .. 1 1 " 1 .. t 

e. :J11& ft11&111nLfii8\UM'H11 fl Uflnllft114ftlfiiD'IUVI11fiii.U14 Ln 

.... t.l '., ...... 111N 1n\11& 11& n LU1&fl1& 

;:~,u~u .. ,,ui,icutun,aamiu.~ ne · .. .. 
n. 111Nt.l1nuu 

•• '· W'IW'14 

fl. ~~~~en 

•• 
. "'' . . 

1J lL 1Maflt1nUIIL M.ltln • " .. L Wfl11&1\ 1f 
t . •• LWfl1'1488'14 

f. :,.tn 
t t .. 

f. fDf81M11111&fl1& (phal')'apaU 

Ql, .. 'tl£w,.."'l111~L~lJ~ 

Ia. nntnai,uil .. :a" b1 ,,... . 1ftilnia.m~1nft1" ;,",j," , 11!1~1& 
(t"nnaanLiil•~lt:J1'14~et'h""""'IJI·"hn mcint;;,~"" .. ,,o,:u aiti 

.. 1 t w I I ' • t JC \ I ., "' "' 
j1'14ftfii£111&M'!Itfl.lfl.11hn Lf\1 LWfllW1.1 Lftfll\l!ltl'l 11& n 0 fft11&'M.I 

'1111~~".> Llu~fl11o~~:'l'ltl~Lit\ulu~(Jiottal i0Wid)~1&\ll1Msn1t1"'::1Jon\titloiu1:: 

• ~ • • • .. v \ • \ •. \{ • 
1.0~ bh 1111ft1/11111U18QIIflln1)11111111nqllt; 'f n, dhl11 'f I,Jh 111 Gl, IIU gh 

•• • .. ,;j " l' •• I , • ,. ,. 
111L'f tl 11ntt1111DIIRiftD~IUIIIU40 'II!I;IUIIIIII111 lh 1111111 'f 3 lift: ·dh 111 'f II 

I I • .. ... C l!lf. M ., .. 0111 

111111111111UftBIIIIU4ft 114DIUIIIII84~DIII11~fl1 un; II 111nDDniUIIIftP4 olt111; 
' . ' ,- t . 

" ol t• ,. \ •• 11!11111UIUII 'IIIU OUH 11111111Ulnftllllnqfl 
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mar~iim,ui,irul unuoamia~ ft!l 
n. ;11~thnn1~ 

II 
t. tl1111ftU 

. ' . 
fi1UIIIIUDUID~ 

i11i11hnn"ui • 
(bilabial> 

0111 ... ' • 

111NihnaH!111UII 

(labio-dental> 
' . 

1UI1Hft14 

(interdentall 
• !Ill 

(dental) 
• UIIL II~ ~n • (alveolar) . .. . . 

U1L 1111Q flU IlL II~Dn • 
(alveopalatall 

• • c 
11111L llf11\IU t l· ft\llD 

(retroflex) 
• Lllfllliutl 

(palatal> 

L!lfi111DDLI 

(nlar) 

:u1ri 
(uvular) 

• 11\IU\1 

• II \lUll 

• 11\IU\1 

. ' ' <Hun 

. ' . 
ID..1nnnHI1~fiU. 

c ' • 
Rllft111M\11 

·• lnunu f fh,01"1Hht4fl .. \4 

(pharyngiall 
~~~~----~--------------+-------------'lt841;~11~Lhllt14 L ; \4 ~ ft 0.! L ft '•I ~ :1t J 

(g lot tall 

i' JJ~ l.J 1f1 LLr.: L "f'l1\4 flfl \4 

(Jabio-velarJ 
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~ . 

lh1111Yitfl41lf!l4 (m&I!Dert of articulalloD) 

\ "111V1lTIDILftlfi .. ~OqVLia~~LtJft..!flflni.111Ujafln \ft' rJ tf1:&11TI fi11Jft011tllll 
.. I ' -.., .. .. .. ., ; ... ., • 

• tfi41UIYIN1"fl!lniJ1 ILl'llf111Jft0'111&14:TILnll1tfi~01nl!i11Wtl&Nt!hlfi101Tifl\l 

ri111fi111Jt'UJL ~Retn.aflirn:~t l"m.,aamiunt&flitml ~1 \ti 
0 • Ltll~~llfl~ia&iu,rin (Stop•> &nfl•1nnnri'nauli u '"'"'""~" ' . . . 

1 • •t" .. • .. ... • 
1118 \lthn~1!lfl~tlfl 711 'l'lti111Jilflfl\ltfl,&t1J'101J!Ifl • ..!t\l Yn!IIJYI,:'JIUJfl 

. ., ...... 1.. If • • • .. 1,... ,. 
aanu1T1\lmi&1Jfl 'I'I&Waen U\l\lfm1111..!&au,,n.,un11Uiu.an&ufl <plo•ive) 

If • • .. ., ., 1\ att ... . .,.. t • I 
":\l\llllll..!~fiUfiUOfl!ll\lfi,014 U ft Ulll..!l'l~fi'IUI31\lLLft::0111l Ill fl111~\l..1 

,),, 'I"" lri ( tali't~uN1Ulii~ 111 11nneu) &iu-.a"Muflllu4aem~"~"111t~flMDn .. " . . - . 
~ •• • .. .,. .. ·• ., .. ., • "' ., til .. 

ll,a&ll \llltll'l '1'11fll\lft fl4710ft 11LI&t 1!14fl\l \l!ln.,O\l\l1Lft111 ,!l1,ULU \lLII114 

"!fiN114ta~fl!l'l'lflll <pottau ... ttop•> 4•bh.ltmQ:a\lnun\?1111La:!Wnqv uti 

1lt1ng\lll11f'li\lLfill"u""'"'"'1nL4u~u""'t~,.r.uJ&ill..!\l1tn<pruaeaU••cl ..... (·~-~· .. , ...... 
.. tope) 1J110Q 1\lii11111'1'1LU\l ,fll\l11Jfn1mt/ ft1'1'171Jil11111 Ylll\l\liJLIIIh1111(fl 

ne [p, a, k, '• ph, tb, k11, b 1111 ct]t1\ll111n!WnqvJ'\l\~i /'I U:ftil .. . 
1•1 '"""' . IIIIi .I _. 1111 .. IIIII ,. I .. 

111. LIII,04LII8fll (Afrrlcatll) LU\lLft84Yif1110NIIIJ1:l'I114LII1141111fiLIII . . - - ' 
aSD4&tafli •:J'" tiit1U1-ai1oltn"frh&d\lLH4'1'1~fl "/""'""~flau\irle" .. . . . .. .. .. ( .. ) ........ , ' ., .. 
lll'l1t~1.111fiiiiiJ!Ifln1oi1LLIJ1JIIIULftlflll ''" .11 LIIUO.llllllfll \lll11111 'riiiO fl 

LLn [ c, cl& ) ";D ( 1, f ) \\l1111t'lll":1nqvn~( I, l ) \4Un.,nt.J4u&ft114 
A ·• ., "' IC . - 1!11 ,. ... _T • 
04LIIIfll'l1~ft\l (Latenlly Affricate) flU t 111: ). UIULL 10Ltl\lm!Jitllll84 

" .. 1 . .. " .. [ ] I.. , .. I 
VII~Ltl\l !J1f: !IUOLIIUtll'l18 1111..! J Llftn0l'll10!1\l 

.. ,.. ... ' I .. .. • t • .. • , ... I w 
11. Ulll~lllllflll (Fricativea) 11J\lU'fo.JY11.llfiiJ l'l'll'IIJN1\l!I!IOiJ1 flflflfiDO\l . 

1 .. " .... t \ .. 1 " "· ... I .. 
flll1Jn11111UfiCI01131Wftln111l Ill 1" fl\fiVI\l~ \l111n LCI_I~LIIIIfiiiWU~!IUnttJ\l 

.., ., • .t ... , _ IIIII IIIII 1111 t/1 ., 1111 lillie 
Cl!l~f\lflfi11Jl'IOVIIli!U..!CI\lUitllf \ln11!11JnLIIIHftllflll fl& LftiJ Hftllflft &t\0 LL11 

<slit fricatives) fl!IL1l'l1!1&ntiu~=\l~uu1"ctn1fllliLI11\I 'I !l'n1Jfl1 Llft:tiu~ 
.. ..,IC . .. • • A 1111 .., ., IC 

LCI DfiCII\ILtJ\11!1~ (groove fricatiTOI) flfl_ &Ufl!lflftLII!J~LLl'l111ti,'IHI\lU. ~ 
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.. till II ~ .. IIIII I 

LLUI~Yl10LI'IIh1flL'118 • fi~"L'I1fl 'f·.IL1'1'niK1D011 sibilants . ' 

... . - ....... ". 
~. L~D..!\41~0 Cna~al•> nna!lnL~II~'Il 'R'Iou•:n!l~L'IflL'I\UO (uvula> 

M~nmioL'IIJ DL1fllfl1fl"~~\'llf!1Uht1 (oral cavity)' ILII:hteunm~t!ln~nl~ 
.. "l ~ .... • I I to .. "' .. t 1~0~141~0 'llnUI1 L'nDIJ 111 L~D~ ftf.l .. IJ, 'll, ~ Ull:t'I~~11JL~fi..!L1J'IlL~II~ tltl: 

.. .... ... .... ' IC: ~ -~ 
1'.. L~!I~'IIHL'I\1 (latera)) nn!l!lnL~II...!'Il,:flf.I..!L!I'lUL'11DL'I'IlUfl:~ ._,,~!10 

A ~ ., ... I 1 II ., IC: "' lf1 'I fl. . 1111 

11JNU1fiL1Jfl'll!ID 'I UL'I!l!l \'lftllflfln'IIN 'I L'l'll LftD..!\1 'lln11:11 '"II""" /II/ LU'Il 

Lft11..1 hat: 
•IC ,..., ..... l#t 

111. Lfta..1L'I'Iln1:nn M1!l 11 <flapped -or thrilled) 1~114\l!lf.IOlfl fllln11 
I( I( • 1 ... II • I .il .t.• ._. fl .. ~ • w 

OUflOL'I'Il'IJ'Il 1tJ OL'I~IJLM..!!IO ~l'llfl!l~'llfl01JLYlfl1\ILL'II..!LIL'11L'IfiL'I'IlM~1M1truH 
• .,~."' ... W"fll , ...... I .. _. 

nu M1!111L'I'Il~1\111JUHf1'1l '11.DI:LflD10'Il otJa!ltJL'IIJ Mfl'll!I!IOIJ1N1\IL~\IL~II..!!l!IO 
.. .,.,,. A Cllll • t 

?111'1U1nLftll~'llnfl!l /1/ 'I..!LU\ILJID..1 111:1: 
Ill .., I I t 

IJ'Il01111:11tl1~fi1M1'1111'n1\l 1'11\1 Hockett 
... • .. ll .. k 

111JL111nL~D..!'IIHL'I\I UL'I:Lf!f~a'll 

I .. " 
onnr111 L~!I..1W!IIU'II'Il:L\11'11 (liquids) 

1:111 ......... .. 
fl..! \IL M1 1:~ !1..11 ~II~ \11'1110 L'l 1n11 Lft !I~ 

" ,.. ' ... 
WIICU'II\1:!114 Lfl'll'llL0..1 

... ... ... ... I ... ~ IIIII ... ,.,.. ... 
t'J. L~D..1!1fAI~1: (semivowela) fiL11JOI '1114140 L'1'111:L1JUL~!IH11Jft01:1Dit 

"' ., ., lc: II • "' ., "' 1111 1 
flL'I1!10U~1:1J10 L 1L'I10!lnL~II..!L'I'Il0011'1l~ ..!fl1'1lfl~Lflii101Jft1:U 1~11..10..111: \1 • • 'IJ ... ... I A .. .. t ... "' t I 
111!111Lfi!IO lflUO /;, o/ 'li..1LU'IlL~II~ tll!ll:fl1!JOU'n..1fl 

... 
LL'I0\1 

• , "" I J _. ... 

IJ\Intl1bt1tll~fi1ML'11!1fi1\1111JL1Dm~o~ /w, y. h/ 

• ., .I . ., ., .. .. II 
~ 1" 11Jtl11=1 1fl \l!ln•:IJL~ !I..!U'Il:Lnflfl\IL WIJ'II\1 

. ... ... ... 
11LU\ILCI!I..!Yl!J 111'11\ll: 

n. Lill~fhfitt1::Wi1..1,jO..!Lit\uftJ..1 \1.1.111Wl,Tllll'ii:iLfll..1 [?) LUI:: (h) l\U'I1Wl 

o",Jnql:ln~ ( h] ~..!L~lLL"!J..!Oltl~=t: urol\IU1..11l11:11Lf\l J111:11L'II1o~1ft1:LnCJ 
.. .. .. .. t 1 .. 1 .. ~ .. • [ ] • .. .... 
IJL~IJ..!L~!Jfl~ '111:1: 'llflOM!l!l'll..!,: 'III'I!IJIUL'In~DI fi LLfl'll l4nn•1n\I\ILL~1!1..11J 

"l •t"'•" I ..... 
1~!1..1 'llf1!1Mfl!JLnfl111JOUL~!I..!O\I L'll'll ll11:11fl1LflCIIJ1 CTakelma) fi\ILU\4111~1 

bLili14LLti~UhYI~f3Lili4Yiqtl~'ll1i1DLfll..1~,jt141::YI'i1~LNIU4(preglottalized)fi..! 
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-.; ,w 
!i ,w t ~ ,. !i •i;\; ... 

<" r'" ,. ,. 
0 

·~ " c ... <" 
G .. !'l c . .. 

•II I 
.. 

I ~ 
,. !'l .. 

~ .. '!i .. ... 
c c: ... c: c: 

!l ~ "' .... ... "' ·~ ,2 ,. ... J "' "' ~ !i r ... ·c .. 
'" '" " c ,.; '" ~ 

" " ·~ " " !'l !'l " .. ... . .. . ..,. ..... ~ .. . .. ... 
ftq~ iiiift eln: I' I! I I k k q kp 1 

• 
11111: h I) II. d ' I kb 

cU" e1~~~r: "' l' k• 
11111: ,,. d• &' 

M"e~ e11111: P' l' k' 
11111: h' d' il' 

~,amh e11111: •p 'I· 'k 
1n: .b 'd 'I 

• 11111:: 6 c( ~111 

ffuiiu~ii iiiia el1111: t 
11111: j 

D~ll GLIIIIZ c• 
l11r. i' 

• .. e11111: 111ft~ t 

Lilli: .\ 

~;u"a 
.. DLIIII: . ~- r 8 h h a~~u X 

L1111: /1 'v 6 y c; fi .. 
uulie el11r.. s s 

l11r. z i 
• .. GLIIII!' t 11lftU 

u1iin aLII II: 1!1 I} 

l1111: "' 111 I) n ii 1) 11 ... GLIIII: 11lftU 

11111:< I !. 

i1 GLIIII: r 
L1111: 7 R 

~UlG Lllr. r .. . -
f!U01t:fi0"U~IUJ1 Lt~ll: r 
lilll~l-: e11111: 'Y y, 

l11r. w y 
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