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VARIANTES FONÉTICAS DE FALARES REGIONAIS 
DO DISTRITO DE BEJA

(CONTINUADO DO VOL. IV)

D itongo Tónico (ai) (ou constituindo total ou parcialmente um monossílabo) — 
Variantes:

III) Em realizações do vocábulo «mãe»: 

i i
O

I ai mijiamai / — minha mãe / 93; I ai m^ai / — == — / 85;

i

I a* mai /  =  /  57; I a - H  a m a - n  /  a  =  /  73; I a  * ma * /

/ —. =  / 88; I ai / — =  — / 137; I /
c c '

I I

/ — =  / 141; I a—►('O mijiama.- (̂i') / _  ^  j 96;

I a* / — =  / I ct-míjia-ma^ / — a minha =  l 139;
c c c I *

I o* moí /  —  =  /  111;
c c

(5) * Possivelmente .
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IV) Em realizações do vocábulo «bem»:

I ~ê’ be- I — =  I 107; I e :  be : / =  . I 71;

I e : ía '5 e : / ’tá =  / 89; I e : mmtobe :s’eW  /  is não estou bem

certo I 127; I e’ be’ /  =  : /  57 ; I e* be’ f =  . f 78;

I e’ pozckapurmipase'semprdbe' /  pois eu cá por mim passei sempre
c

v 3 - - -
òem /  72; 52; ve:s’be‘ /  vê-se =  /  725; I e no sebe /  — , não sei

3 —
5em — , /  119; 119; I e 5e saò  /  —  =  sabe /  729;

i i
i i

l ê  b~e / — — —  /  59 ; I 7  b~ê / — =  ’ I 64; be I — =  — I 116;
(o). T '

— 2 — — -
I e • fe:yabe * / Chega =  — / 725; I e 5e maSbe! /  =  , m as =  / /  779;

i • <
F i

I e ;i.7 /  Muito =  / /  Í3 5 ; I e*—h  rs9eke:kâ:n°se'ibem—H /
o *j* • t

/ 7ss0 ê que eu cá não sei bem. /  757; I e eb e dverr /  is 5em de ver e

(de saber) /  757; I e be j —  =  —  /  705; pokvbe /  —  pouco =  /  55:

kie'f<-ke:hyube f  e-t» / gwe ea fiquei logo =  feito / 725;
< T I C T =  0 * 12

(6)* Quase (p j.
(12) * Articulação labiodental tensa e quase oclusiva.



tudo bem tapado / 135;I e tudube t<*pa:du‘ /  —
c < < c c

I I

I e be / — =  /  118; I e-** be-»- /  —  =  /  50 ;
c c c c

V) Em realizações do vocábulo «tem»:
I I

I e

I e :

I

e
c

te a$e 't /  Tem a gente —  /  121; I e n°te nada /  não =  nada /  100;
< <

i
__ F _

te :m»e:òu‘ f — =  medo /  755; I e el-^Mte! j —ele o tem! /  141;
• C ij • c •

I
-  2'

íe ií/m /  =  ido —  /  12;3 I e natesidun3jiu:m a'f /  —  não =  sido 
c c c c < < c

a  a
nenhumas / 122; I e 1 ste^do^f / se =  dois—  /  119; 

I em wmte' /  não me =  —  /  90;

VI) Em realizações do vocábulo «em»:

-  2/
se~pre ’mo:ra /  —  sempre =  Moura / 126 ;

\ e e me:rtu’lam /  =  Mêrtola / 133; I e esedu  /  =  sendo —  /  724;
C C C c c

T T
13

I e epikimnuf /  —  =  pequeninos /  775; la'kaza:deln5bo:a' /  —  lá
c c

casado = Lisboa / 140; I e(O on:k  /  == Ourique /  102;
c c <

I e e e'rvidd /  —  =  Ervidel /  55 ; se ( /  — sempre — —  /  57 ;

-  ~  2
e-*(t)~sap e 'd,™ I É  =  S. Pedro /  PP; I i  • i  *moira /

r c ;
I ( t f
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/ =  Moura / 126; I i iteduv a yar* / — =  tendo vagar j 99;
c ( c)

I oât dig[u]dMpala:vra%f?  / Digo — palavras? / 727; I a abe:$a• /

- , r ;
/ =  Beja. I 88; I e : / — =  — / 134; I e se'mpreme: r tuia• /

Sempre =  Mértola. / 757; 137; I e e...ebe:^a,tiv'tre:z'm' e :z3f  /
C C _ * [ C ]

/ £/«... em Beja, (es)tive treze mezes / 757;

VII) Em realizações do vocábulo «vem»:

I e £ve / <7«e =  —? / 57; e:heto:duzuza:nuf / Ele — todoy oí amw / 140;
. . ■ . c c

T T

I et d̂ poi3velumabruf a* / — depois =  uma bruxa / 104;
c . c <

I e ve j — =  — . / 54;
c c

VIII) Em realizações do vocábulo «quem»:

I e * ã'ke ‘pa.ya j — /zá =  pague a — / 725 ; asaberke "uffe-f /
c

/ — a saber =  os fez / 779; I e~ ke~* / — =  é — / 99;
c c

| dke-+We->i I — de —ê 1100; I e: ke :?!... (Quem?!...) 127;
c c .
__ i i

I f/t ke’ik ã ‘ta? / =  caia? / 99; I e*" / =  ? f 121;
• « >  c

(2) * Vogal breve e obscura.
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IX) Outras variantes verificadas:

ai / 775; I a'i / 63; I ai / 102; I m / 103; 1 œi / 134;

I a(i) / 55; I ai / 77, 52, 84, 87, 93, 96, 100, 126; I a:i / PP, 105;

I â(0 / 57; I ai I 64, 110, 117, 118, 122, 124; I œi / 90;
c e  c

I

I a'i / 125; I œv / 755; I a« / 725; I a" / P2; I or* / 116; 
c e  c c c

<
— ï

__ ai
I a-t / 119; I e / 119; I eO  PP; I e / 755; I e / 754; I * / PP;

I et / 755; I e / 725; e” / 55; 
c

Em realizações do dissílabo «também»:

I)

ï *i
I e" ta be~ / Também — / 725; l e ;  fa 7>e ;va*t / também mi / 725;

| e—>••* tabe’-*â / — =  há / 129: l e  tabe dize / — =  tftzewî / 727;
c < c

5P, 77, 55; I e e-^Habe / eu =  ~— / 55; I e tabe :eya‘jia:r j
C T c ■

(7-8)* Muito semelhante a (m j.

ï

(9) * Possivelmente: e ; nasalidade quase nula.
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/ — =  é ganhar f 131; I e tabs / — =  / 87; tambe 1 =  1 118;

I e tobe j =  j 111; I e tabe fezupe •some :tw / — =  fez o pen

samento / 135; I e / — =  — I 117; I c-w* e:tabe-+* /
• • • i*
< <

/ ea =  — / 104; I e &av a :río&e / — cavar =  / 92;
. ■ c

x o

I 6 tambe / —
T

— / 125; I e*f to-wbe-r 1 =  1 137;
• T

I 6 tobe I — =  — / 54;
c c

II)

I e t ame j — =  — / 84 ; I c ; ta me : / =  / 89 ;
( c)

-o*
t ame :amajiu / =  amanham. / 725 I e: ta'me: / =  / 133;
r c ;

I £•" atame~ / há = ,  / 88; 88; I e’i tame'i / — =  j 90;

tam e" / — , =  / 93; | e * íame * / — =  / 55;

c ; k®arã:dutame : / Com o arado =  . / 755; I e ipa->“tã'm e /
T i C) C)

(5) * Segmento de difícil identificação.



/ e pão também, / 100; I e tame / — =  . / 79; I e íawe /

l - /
/ — =  / 78; 87; 88; ra:taftame / rato, =  / 700; I e tamedizou /

/ =  dfeem / 705; I e« ta'mei / =  / 140; I e ía/we / =  / 775; 776;
• i

c

tame se: / =  jei. / 65; I e : 
c

I e; tamme: 1 = 1  103; I e

tame : ? / — =  7 / 121; 

tame / — =  . / 50;

- 6 .
I e fame / — , =  . / 57; e :(V íame / =  / 102;

*

I e~ mijiame tame' / Minha mãe =  / 707; 
c c c

/ O mew pai era d’aqui também. / 757;

e>- ume'pcL’ieraôaki:t amei j
c c

D itongo Átono (ai) — Variantes:

I e o'fre:s.e j — oferecem / 725; ofres’e / — =  — / 725;
c

I e • /<rze * / — ...fazem — / 725; I e : smlal(v)va:re : . . . ! /  Se me

lá levarem ... ! j 130; I e-+(õ po'de-+(õ / —podem. / 57;
------  — — 2 -------

I e-*"* ke’re-+i / — querem — / 109; faze-+i / — fazem / 119;

i i  i i
2 —

I e* domei / — d*homem, J 125; I ef ko:mei' ?! / Comem ?! / 141;

<

(6-7)* Possivelmente ou ou (W5j.
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i i i

I e uome / — um homem / 99; I e via$ef / — viagens — / 140; 
c c c c

o:ve / — ouvem j 119; 127; I e :
c c

I ei ucrme1 / O homem — 139;
c c c

paftã.^eif— pastagens I 121; I e 
=  c

I e : dize : / Dizem — / 131; I

I * diz* / dizem— / 727; I a
T<

/ I

te :di:ta' / — bendita, / 757; 
c <

/
fome* / comem — #7 ;

dome I — d’homem / 57;

a* ve dm / — vendem / 107;
c c c

via‘33 / — viagem / 69; 139;

D itongo Tónico (au) — Variantes :

I a« a7e*e :bmle—[«ka« / /1/e'm em Baleizão — / 754; 57;

I a’« aywantmu ( — ógwa ew/ão — /  725; I cr-*« g a rva-*« /
> ( c 7 >

/ Garvão / 104; I om payav&r^zaud / pagava à razão de — / 725;
C o

Zerasau! / — geração! / 50; I a-*(u) dmHa-+(u) j — ífe melão— / 57;

/ i

m ~~ - \ - - I I - /
I om upvau I um pião /  141; I a' te'pa'tra'so-+u / — teu patrão

c < c c

I I ~~ ~~
sou 1 135; I a*' so-ra~! /  — serão—/ / 57; I cr u pia' u / —pião j 103;

I aw po—tzatau! / Ptf/s atão / / 141; I a« iataue’goft« / e atão eu
• • • c . c

gw ío— / 700; I a ato j atão / 50; I a« /  a:s'udtve:rwdvra« /
C C • *Jt C rp__ <JI



/  Faço d’inverno e de verão. / 127; I au ba—nau /  — Baião. /  80;

dmHau / — de melão / 87; I a‘u Prmsa'u / — procissão j 82; 
• c < c

I a« “taMpwke? / então porquê? / 99; 125; 135; I a« /k^a« / — fei

jão / 57; upiau / Um pião— / 99; Wl; I a« atou / atão— / / 5/; 
c c c

bataXau / — batalhão / 119; gravou j Garvão / 103; 
c c

I a*« jiza*« / ' — s/jão,— / 55 I orw nummkazia'u / — , «ú/wa

ocasião I 89; I a •« fo'muv'®r a ’u / «o verão / 89;
( c ) * f c J

I a ;« pi a ;u j — pião / 59; I a*" aía~e—►* / Então é / 75;
—► c <—>• c c c c

I

1 a" 
c

pozenta 
c c

/ — /?ow então — / 99; 1 au  
c

1 au  
c

/e -ja w  /  
c

—feijão 1 125; 1 a -* «
c

pia- 
< c

> > > >
V

e uma pioga / 102; a patratame / — patrão também — / 55;

(2) * Possivelmente: (d) e (sa—*u),
(3) * Nasalidade com função expressiva.



— 14 —

Em monossílabos:

I) Em realizações de vocábulos diversos:

*

I au taubumta’ !... / — tão bonita!... / 140; I a’ po^dcr / Pois 
< c •

#

dão—  /  125; I a —-«< nufa’-*u J — no chão /  89;

i i

I am-*-u jvcr-^waZm.-jH / e vão a Beringel / 779;
i
>

I a" d<*~ I — dão — / 55; I a ia / — ião — / 59; 55;
S

I a« u'Xep3ruf a«* / 0 //zei/»aro o c/ião. / 755 I cr« /a*« / — chão— / 55;
c c •

*

| a va / vão— / 57; I a« ddgrauf / ãe grãos / 725;
ii n  < <

I a« /a« / — chão / 55; I o« gra« / grão / 775;

I o otraZvo do'tra / —, outras vão doutra / 709; I a v° / vão — / 54;
• c . c •

I

I

II) Em realizações do vocábulo «pão»’.

/ /

cru euparu /  — , é o pão, — /  5 5 ; 1 a’u peru 1 = 1 59;

a-+u dupa-*u 1 —dum =  /  7 2 5  (2); 1 a —►[«] p  a -* [« ]  /  Pão— 1 78;
> > C C

— ►> —»

(1) * Pronúncia isenta de regionalismo sensível.
(2) * Quase nasalação.
(6) * Som muito fechado e muito obscuro.
(7) * Som de difícil identificação.
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I a—►« 
c
>

/ — um

2 --------
upezudupa-̂ -u j 0 peso do =  / 125; 

c
>

I 89; I o: dupo: I do = /  89;
c c

a— upar+v I 

> >

i

I

I

I

I

I

I

I

III) Em realizações do vocábulo «cão»: 

a-u u ka-u / m/m cão / 705; I a-« ka'u / — =  / 87;
C c

* ♦

au ukau 1 — = /  81; 1 a-u ka-u 1 =  /  126;
C c

au ukau /  um — 1 118; 1 au kau /  =  /  7 2 9 ;

< <

a (-*-u) ka (-*u) / =  / 64; 1 a ka 1 =  /  5 6 ;
> > > >

* i

a + — ka + ~ /  — = / 92; 1 au kau /  =  /  7 2 4 ;
c c •
I i
> >

*
“  

a ; u ;
— hka : u : / =  7  141;

IV) Em realizações do vocábulo «são»:

a« saMbraikuf / São brancos— / 775; I a« is:saupe:ru'f‘ / * 7 8

(4) * Segmento de difícil identificação. (4) * Variante admissível como isenta 
de regionalismo.

(7) * Nasalidade decrescente.
(8) * Nasalidade crescente.
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/ Isso =  pêros I 138; I a:-►[«] sa:-►[«] / =  — / 88;
c c

I a« ía« / — =  . / 125; I a;->[»] sa:-►[»] / =  — / 753;
c c
> >

l a  sa I =  — I 87; l a  sâ  / =  — / 87; 125;

» V 1 1

I a s‘adm'o‘ra / =  tfe Moura / 725; I a* sa'lara;^a"f / =  /ara«-
i c
c

\ /
«w / 734; I a; sa:do’if  / =  dois / 97; I a sa'afsopaf j =  as

c c c

sapas— / 725; “o / =  — / 88; I o so / =  — / 37;

* i i

I  ̂ s°ma'iordS / — =  maiores I 89; I 3 selara 3a / / =  laran- 
c • c c c

*

yas / PP; 30; 703/ I J  jJ W / / =  três / 724; I 5 so~tre:f... / 

I =  — ... / 777; ra ka-rako-if- / =  caracóis / 733; I ŝ —wmwra.-guf' /
. . • . • • C o

>

I =  morangos / 734; I ci'u s‘Ci’u... / — ... I 125; I «« s^ulara^a'/ / 

/ — =  laranjas / 733;

(7) * Som de difícil identificação.
(8) * Possivelmente intermédio, entre (b j e (a j .
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V) Em realizações do vocábulo «mão»: 10

No conjunto uma mão
i

1 a->u umama-^u 82; 1 a® umamo® 123; 1 a-u u:ma-ma-u 125;
C c c • •

a:u uma-ma:u 141; 1 au mau 134; 115, 116, 129;

1 au umamau 62 ; 1 au u:mamau 133 (2) ;
> >

uma mau 80; 1 au umamau 63, 117; umamau 87;

1 au umamau 84; 101; 1 au umama u 102; 1 a~ umama'! 78;

i i i

1 a umama 61; 1 ã-+u umama-+u umama-^u 100;

> > >

1
/ -
a:u (uma)ma:u 74; 1 a ” (uma) ma" 92, 93;

C c

i i XJ w

1 a » (uma)ma® 90; 1 o umamofe-->(i)a — cheia / 107;
c C c c c

1 o" umamo“ 98; 1 S umamo- 99; 1 umam?~ 93, 96, 110;
c c • c . c .

*2

1 o(u) umamo (u) 121; 1 o’-+u umamo-+u UÇ;

1 OU umamo u 122;
c c

(10) * A simbolização traduz nasalidade particularizante da segunda consoante nasal 
e nasalidade com labialização do ditongo.



VI) Em realizações do vocábulo «mãos»:

No conjunto duas mãos

I a« (duaZ)mmf 61, 66; I a« duaZmauf 100;
c c 3

I a—►« (dua3)ma-+uf 81; I <r« a3du:a3ma’uf 129;
< <

I a-+u dua3ma—uf 102, 80; I a« dua-Smmf 99;
< <

I a» dua3mmf- 138; I a«- dua3ma»'f 133;

I a-»-!«] du-a3ma-M.u] 134; | d-*u dwa/mo^uf 7/9;

Em outros contextos

| au mau / Mão. / 126; I a madire'ta• / Mão direita / 725;
< c

I a« am a« / a  mão— /  7/5; l a  ma f Mão /  59;

I a-»-« ea5ma->«.5 /  ̂ as mãos, — / 707; I a-« ma1« / Mão 124;

í o mo I Mão I 57; I o->« koamo-+u / — com a mão / 107;
c c . C .

VII) Em realizações do vocábulo «não»:

I a nau:za /  =  « iam  /  725; I ã «aas-orte*—►!>] /  =  acertei /  95;
. •< • •

(5) * Ocorrência da fricativa palatal áfona (em vez da correspondente vozeada) pos
sivelmente motivada pela valorização temporal da sílaba (dw).

(8)* Mais próximo de (o) do que de (â).



I a ews'e->(u) I (isso é que) eu =  sei /  103 (2); 78; 81; 96;

mvonrsu / — =  vão nisso / 102; I a e:nap3rse:bu f — , eu =  per- 
c T T I

cebo / 123; knas(°-)ra.7>a-+[u] / que =  se arranjam — / 102; emagoft dis'u /
< <•

/ eu =  gasío í/wjo / 700; na / — , =  — ? / 78; 81; na / =  sei. J 81;

I cr e:na-pruve-~A.i\ / eu = provei / 99; is'»na'kupemsu / ráo = conheço / 99; 
< < c

I ã nã I — =  — I 60; 58; 62; 63; 64; 76 (2); 105; 122;

i i

nae-*31? / =  é? ( 129; I a ukaboiunae—>i? / Mm comboio, não é? J 99;

i i i  i i

' l a *  na' f = sei! / 82; I a na / = —. ( 79; I a: na: I = , — f 88;

i

na:mijias’(^)jiora: / ~  , mm/za senhora / 125; I a lupémé—t ? /
< o <

I E um pé =  é? I 81; 100; I « / =  .são— / 52;
c

i >i i

1 a nas‘me’fi / — =  se mexe / 59; knase'^adel^f (
c <—

que — seja

YJ , - u -
deles / 123; 1 a na / =  — ? / 75; 11 a na / — =  - - .1 8 1 ;

pwnase'ma:da / por =  .ser nada / 725; 50; 52; 95; 707; 
c • > c

T T

(3)* Possivelmente (n°).
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fltime inao-de* / felizmente = andei / 129; I a naso’ / — = são — / 82;, 129;
c

i i

I a nae—►[*] I — é ? f 129; I a~ s’W~tiverw~vo-+( u) / ,  se =  tiver =
T

i i
vou I 102; I a na I =  160; I a" na se:na.:da / , =  sei nada / 118;

i

I a na,e-+[u]njtejiu /  = ,  eu = tenho— /  118; 
c c c .

X /
I a’ e:na’kvftwmufaze r / Eu =  costumo fazer / 129; 140;

c c c c '

i i

l a  e’n a faria—is'u / Eu =  faria isso / 129;
( c ) ( c ) <

i i i

I a na / =  — / 725; 52; I a 
c c c

I a rs'na / isso =  / 725; 56; 59; 96; 122; napreifto ! / =  pres-
c c c

tam I 139; 140; I a i(n)danao'vi: / Ainda =  owví /  140; 
c c . <

i
- U

nape se:— H) ? / =  pensei ? / 725;
c

I

I

I

I

I

a wse:-**1 I — =  -se/ / 89; I « «a / =  , — / 700; 
c c . c c

a*w «a‘W / — =  / <54; I a—►[«] na— / =  se/ / 705;
i

a—*« na-+use:dversumjiu / =  sez </e verso nenhum / 775;

<r« na'u / — =  / 55; I a« na» f , =  / 129;
c c

/ /

a;«  Má;« /  —  =  /  141; I a —►?«) , e:na-+(u) j Eu — j 126;
c c c c C
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I i

1 a-*-« 
c

na-±u j — =  . / 80; 
c 1 «« «««•. .kwfta / =  ... _  / 755;

C C ' ' '

1 a—*-u 
c

w-*u,n°efe'—*ju' / = ,
C C

I I

=  e feio. / 140; ) av> idanawve—*j—>u• J
> >

/ Ainda =  veio / 141; 1 au mmtobe:s-ertu— / E =  (es)tou bemc T

certo— / 127; i:smau ! / Isso —
< o •' / WS; 1 «« / , == ; / 757;

T

1 a(u) 
c

/ — =  ; / 82; 1 ã note-jiu / =  tenho / 117;

node'fx / =  deixei / 118; no frkove-(i) ? / =  lhe convém ? / 108 •
e:

I 3 n?sre:l / =  sei! f 126; m  ijicc / =  tinha / 134;
• (<)

I o- n3‘te:jíu:apllôunjiu / =  tenho apelido nenhum. / 141;
• c <

, u  o  . . •
| o- e— n ° ‘S‘e:—n / Eu—  =  sei. / 143; I o knofo'rkapo:ta' j

• c . c

/ que =  for canhota / 125; I o" es’akm~—  / essa que = —  / 125;
c

i i i*

I o: no:te \jiu / =  tenho / 141; I o n^pr^te-*» / , =  prestei /  100;

n°te nada / =  tem nada / 100; n°*3vi: / — =  os vi / 137;
• <’ <’ * T

(11)* Alongamento com função expressiva.
2
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I o note'jiukoprumiç / —  =  tenho compromisso / 777;

1 o(-*-u) no(-*u)vi: I =  vi / 104; I 3 —  / =  sow—  / 73P;
< <

*

n°kujie:s'u‘ / — =  conheço / 141; I n3'tejiume : dwl / =  tenho
. c c

/V  / ~ \ /
medo! / 141; I o rs ,ske:ka:n3se,ibe‘->i- / Isso è que eu cá =  sei

bem I 137; I 3 indo.n3apvswu: / Ainda =  a possuo / 730;

m3tejiumve'òu / E =  tenho nenhum medo— / 141; I 0 in3se' / £

se/— / 735; I 2— no-^mwz^vs-A.u\ / — =  se usa isso / 734;

I 3 n3,akilu / =  , aquilo— 100; 140; man3s —  / Mas =  se/—  / 733;
c c << c c e

I n3-sHfio:ra / , =  senhora / 747; I 5 no / — , — / 78;
c c c

*

I 3 man3e-^(^)date:(ra) / — , mas =  é da terra. / 139; 
c c c c

I no'tiji a I —  =  tinha / 118; I 0’u vs’no’u:zo‘ / isso =  usam / 125;
c c ( c ) c c c

—  2’
I o: nopo:sulai:r / =  posso lá ir. J 140;

CC CC . o <

* *
2 3 — /

I 3 n3s3jio:ra / =  senhora / 140(2); disun3S'e: / Z>/ss0 =  se/. / 747;
cc cc c c cc

(3)* Alongamento com função expressiva.
(10)* Segmento obscuro.
(13)* Qualidade obscura. (13)* Quase ( a j .
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df:ku—*lp,ma.zis-j>-u n0 se:—»■[*] / Desculpe, mas isso =  sei. / 141; 
O c < o cc

n°so:mdro'za'! / ... = sou medrosa! / 141; I 3 : n° :so-*-u / = sou... / 141;
cc cc cc

I o nom j _  =  me—. / 88; | o no / —, =  —? f 78; 80;

(J  U
I o no j — — . / 88; I o ume'prediuno / o meu prédio =  , —  / 99;

• • . c

*  U
nopre:ftv;so ama:rgaf / — =  prestam; são amargas / 99;

c C C

i i i
. -  u ~ ~
I o n o / =  — / 80; noe:! / =  é! / 727 ; I o nomte' / — me

i i

tem— / 90; 78; 81-2: 92; 99; 121; 124; I õ nõsele'r / = sei ler. / 87; 82;

\ o no / — =  —. / 79; I o ríoe-i? / =  é? / 75; 137;

i i

I o no sHbe / —, = sei bem — / 119; 106; I o noso‘-+v / — = — / 50;

I o «o / —, =  —7 / 57; 121; nof u'i / — =  fui / 726;
c c

» » /
<? notejiutadu / = tenho (es)tado — / 727; I o noe-+(i)? / = é? / 92; 
c c c c C

l / /
137(2); I o mdo’nutis’ia / — dar notícia / 100;

c c <- <

(1)* A  notação indica fraca nasalidade progressiva. 
(5) * Som de qualidade muito obscura.
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I o' no'te:Pu / =  tenho. / 257; I o o:no / oh, =  —71... / 81;
c c c

T -
i  i

| õ no I = / 55; 61; 81; 108; 121; I o nos-e:na—[«] / = sez = / 202;
c c c c

nose’ ,wsjio'ra 
c • c

/ = ^  = senhora / 55; 95; I o nos-e:nm ( = sei, = 1-130
c c

57; I o ákvnosnr.za' /  ./ágzzz' =  íe  t/szz /  225; 255;
c x << c

I o verddnoe-+(l) / verde =  é / 92; nos’o: / =  sozz— / 255/ 141;

1 “o -*r «o— se:—>-[t] / ... =  $ez‘ / 141; 1 a*« zza’« / =
c c

1 a« nau 1 — 1 58; I a« na.umle(m)bru 
. . . c

’ /  — me

seja) 1 1 0 0 ;  1 a*« ate‘una’u ? / ^4/é wm, = 7 / 200;

1 a- «a* / — =  — / 75 ; 1 a  «a /  == / 55;

< <

1 a e...na.ak'rditu ! / üzz... =  acredito! / 225;
< T < * 1 (II) < 0

< *

I a« ~nos'e:naM / =  sez\ =  / 250; I ff— «a— / —, =  / / 225;

)
(I) * Qualidade de difícil discriminação.
( I I )  * Segmento de difícil identificação.
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I nos-e:na-+[u\ ! = Sei = 102; I » ™'ws-e- j Isso = s e i , - ! 121,

^   ̂ ç n^se. / sei, ! I 126, I » ^aZn ŝo- f̂pajiDih / Mas =

sow espanhol, — / 759; 729; I » n ŝe-nas p̂o-r j = sei> = iSew/2í,r / jq3;

139; 141; \ d no / =  / 57; I — wre-Ki] / =  / 77.

D itongo Tónico (o í ) — Variantes:

I o* hmotf / — fcmõos / 57; pomrnafp^kem l -~PQeo mais pequeno / 779;

I o** D'ras'O'if I orações /  121; 60; I ot c r  a çoifço /  — orações
c rc; c

/ 777; I o*« / ho -í/  / P/tfes / 129; I ot / piões / 705;

I o ’̂  kav5me'uf patw*1 f  j cá os meus patrões—  /  125;
c c c .

I oH po^ukaldu / põem o caldo— / 725; I o~ pio~f / —piões / 90; 
c c c C

I o’̂  po'Hnuf l Põe-nos— /  725; I o*t patro‘ifsa.u / —patrões 
• < o

/ , 2 /
são. / 725; I 0— £«/-*sa/-->[wb-*»—«'/  j É os safões / 755;

T

(1)* A notação indica tratar-se dum som intermédio entre f») e f o ) . — 
V.: A. Lacerda, Transcrição Indirecta de Aspectos Fonéticos Particularizantes in Revista 
do Laboratório de Fon. Exp., Vol. m, p. 181 (Sons Intermédios).

(1)* Possivelmente: (ç).
(4) * A audição repetida, grande número de vezes, não levou a um resultado 

seguro.
(7)* Possivelmente: (ç). (V.: variantes da consoante (s)).
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Em realizações do texto vocabular «dois piões»:

I oi do^fpioif 116, 118; I o* doifpioxf 133 ;
<•

*
I 0—t do—ifpMO—i f  84; I o-i (doif)pio-tf 116;

<
*

I o* (doif)pioif 121; I o" do‘fpw ~f 80; I o* do-fpio-f 96;
< <

I o do’(Ofpwf 92; I o do-fpwf 93; I o (0 —pio (Of 63;
c c

/ / i i
/ 2 V —  -  /

I o i: doifpvoi:/ 141; I o*- do—tfpiorf 134;
c c c c c

*

I o— —pio-*+f 138; I o-i —pio-if 59; | —pio*f 123;
c c c < c c c

725; I o- do^U]fpio'f / 724; I 0 do-fpuf 99;
c c

D itongo Tónico ( w t j— Variantes:

Em realizações do vocábulo «muito»’
*

I u mutuka:raf / — =  caras, — / 140; mut<*gradf / =  grandes — / 141;
<0 J C o C

I «• mu-tup ŝ-ual*1 j =  pessoal— / 725; I m« muntufe-a / JVoo é =  
c < o c * 8 9

(2) * Os sons fo j e são coarticulados de modo a resultar um comportamento 
qualitativo que os faz valer com relativa independência um do outro.

(3) * Transição rápida de (0) para (1) (sem trecho de variação sensível).

(6)* A transição de (0) para (1) manifesta um trecho de variação qualitativa 
sensível.

(8) * A tfãnscrição indica que a vogal representada foi oral-nasal com simples 
nasalidade inicial. (V.: A. Lacerda, ob. cit. anteriormente).

(9) * A simbolização indica que a vogal representada foi oral-nasal com simples 
nasalidade final, e sensivelmente longa.
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i  O
feia / 116; 63; I u mu t « li pulmutupo- r ku! / =  limpo! =  porco! / 99;

(°)<

1 ui muitã'vo:du / — = avondo. / 140; I w mw*/«ya;<5« / = gado / 122; 
c c c

i i

I ui muitupoikaf j = poucas / 102; I ui goftumuitu j gosto = 1104;
T (°)

muiWepu I — = tempo, — / 121; I w mutugra df / — = grandes / 225; 
c

I — mt—u / — =  — / 227; mí«2>e;t:/ / =  2>em/ / 255;

Em realizações do vocábulo «muitas»'. 
22 2 2

I u( muitaf / —  =  • / 62; I u: wltã:rmu:ta'3ve:zafs'v ive :n f
o c _ > c

/ — voltar =  vezes se viver / 140; I ion mw^taf / — =  / 224;

/ \
I * s:e:mita‘f  /  S e/ =  /  227; I ämuita'f / Há =  /  250;

u T • «

Em realizações do vocábulo «muita»'

I w: mu:ta‘! / = / / 137 (2); I «W
c

** *

mu(ütare'f / — = vez / 205;
c

A discriminação e transcrição do lugar e da variação do grau da nasa- 
lidade, tanto no concernente aos ditongos como às vogais nasais, implica 
frequentes incertezas e dificuldades. Procurar-se-á esclarecer os resultados 
apresentados, com o possível rigor, quando se tratar da sua apreciação.

(8) * Simboliza-se um som intermédio entre (u) e (<■). Dificuldades tipográficas 
não permitem uma disposição mais aceitável dos referidos símbolos. O exposto aplica-se 
a todos os casos semelhantes.



CONSOANTES

Consoante (p ) — Variantes:

I p pa / (Uma) pá / 63; pa / =  / 119; umap a / =  / 98;
X T ^  T T ^

C

umapa: / =  / 125; umapa: 1 = 1  141; pe:f / (Dois) pés / 133;
X T^ T C

po‘f  I Pois— / 134; pe-+U\ / (Um) pé / 134; upe->i-*j / =  / 141;

po(m)bu / fe wmj pombo / 77; kopaf / — co/?<zz / 50; nfpe'Xuf / — espc-

//zos / 57; pera ( (uma) pera. / 84; 117; up o xbu / «w pombo. / 54; 
x c c t ("7 t

- / V
umaponte / wrae ponte. / 5-7; p a :ftwf / —pastos / 59; 

x t O

apo’rta / — á porta / 92; 3oyafpedrafkadsimajaprabafu j —joga as pedras
^ • T C ^ • * o

cá <7c cima /á p ’ra baixo / 119; pe-rnaf / —pernas— / 779; ã'firo:paJ /
• T

2c
/ — às tropas / 727; pe:faf! / Peixes! / 141; po:ka'f / Poucas. / 745;

c c

fap e 'u I chapéu / 707; f  <*■ pe:u I = / 727, 724; ufape-u j um = — / 777; 
T( c j  (°7t c t

c

2* 2
v / 2c ,

754, 747; fape:ugro\s’u / = grasse / 747; 747; I P po:if! / Pois/ / 75;
c < T x 11

(11) * A notação indica acção modificadora do som (p) por labialização em nível 
tensional particularmente tenso.
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Os Os , Os Os
pe‘ra'J / peras / 103; pu:fir / —puxo / 133; I p pera' / pera / 109;
T C C <

111; 125; tre:fpe:f / Três peixes / 733; p ay ame ntu / —pagamento / 733;
C C . C o

2*  2 2
I p eaph;du‘ I É apelido / 133; prtf>n:du' / —preferido— / 733;

< <

2 ------ 2 -----
upezudupa—w / — o peso do pão / 725; ap^hdunepuna« / — apelido nenhum,

> < c

2 x / I
* *

Os
p pa: 1
T T <

o* /
/ —pá j 134; pe:ru’f' / —peros— j 138; f ap  e:->M / — chapéu. / 138;

I pu fa'pua:ru / — chaparro / 59; pujrkvf / porcos / 59;
<

w xy u 2W
puera / — / 89 (2); I p(u) fap(u)a:ru / 59; 95; I p 1 * 3 * 5 6 * * * 10 p^era’ j

c c c
*2 w 2

/ —pera / 722; ap wlidu / Apelido— j 138; I />!>] / £  para— / 735;

/ O apelido / 739; I tamp(v)eruf / — temperos, — / 125;
c

(1) * A transcrição indica acção modificadora da oclusiva bilabial por labialização
em nível tensional normal.

(3) * Simboliza-se a consoante (p) articulada com projecção labial particularmente
sensível.

(5) * Traduz-se acção modificadora da oclusiva em virtude da sua articulação em 
nível tensional elevado. (5) * Qualidade sensivelmente constante excepto durante a 
zona inicial da vogal; esta revelou a acção modificadora da oclusiva.

(6) * Como em (5).
(9) * Simboliza-se labialização (projecção labial) sensivelmente particularizante. da

oclusiva originando uma vogal que progrediu no sentido de w, ou conformando no refe
rido sentido a vogal seguinte.

(10) * A notação traduz incerteza quanto ao som ». V.: A. Lacerda, ob. cit. 
anteriormente.



H li I  3 3
2 2 (

I p(v) ap(v)re:se / —aparecem / 757; I p pe-+Wra / Pera. / 72(5;
=  c c

s 3
I p(w) p(v)are:s‘kifta:po:du‘ / Parece que está pondo. / 126;

— 30 —

3 3 / > —
I p pa:u / —pau I 133; 99; doifxp ro i:f  / Dois piões / 141; 

< c c

I p ukopu I Um copo / 82; 129; 138; kop / — =  / 118;
c  Co < c

C o n so a n t e  ('7>J —  V a r ia n t e s  :

I b beza / Beja / 55; po(m)bu / —pombo / 77; bo'ka• / / 77;
T T T T T

- t- " /
buregu / — fwm,) borrego / PO; ubure:gu '/ Um borrego / 702;
r  c T

3 3
be~ I — bem,—? / 705; bo^da / —banda / 116; 119; 126; I b be:^a- /
T c T c

3 3 3
/ (TsmJ Beja — / 134; br a k® / Branco / 725; I 5 / Beja.... / 755;

x x c ^

* ~2 2 2

757; 52;
ô  \ Ckj /

1 5 pa’5 / —saber— / 75P;
-

ãikbanyãda'dri(r) ! / Ai que
3 3 3 ’ > c

2 2

barrigada cfe rir! / 747 ; 1 5 botaf / —-botas / 705;
«- X x c

1 Ir«;
2
b(u)o;ta-f' 1 — botas. / 725; 1 p

I

upo'(l / Um pombo / 98;
x  w T W • i c i

F F

(9) * Articulação particularizada por uma descompressão labializante.
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~ /
I

123; 138; ko‘(3ot:u? / Comboio? / 141; I b upob« / Um pombo / 105;
Coo

-  (2)
115; k o b a ta ta /  / com batatas, — /1 1 5 ;  I b ( n ) b o r a  / — embora /  107;

c o C c ! l C  (Cj

I b eukã bo'iu I é o comboio / 103; po b» j (é um) pombo / 103;,

umabwr^ule:ta / Uma borboleta / 123; ubot / um bote / 705; 111; 118;

kabo'iu /  — comboio /  126; taubmitcr!... / — tão bonita!... / 140;
< c

ebe:^a, / ...em Beja, — / 137;
c

Consoante (ß) — Variantes :

I 5 trabaXu / — trabalho / 54; (d)be 3 a / — de Beja / 75; 
< c < c

s’ccbadu / — sábado / 75; h^bo‘a / —Lisboa / 50; 52, 55, 55, 59, 101,

123, 126, 127, 134, 140; ss-abi / —je sabe. / 81; 82; trabaX a do'n / tra-
c * ( c)

balhador. / 84; odkabdal / ou de cabebal / 54; d̂ buXâ s*1 / — debulha-se / 55; 
c <

S’abadu I Sábado / 57; ebaro:zu / —é Barroso / 99; s'odtrabaXa.:r / £5 c/e 
o • c c <> ■

\ i
trabalhar / 99; abeXaf / (três) abelhas / 700; kabanaf / —cabanas / 700;

(3) * Variante normal. (3) * Possivelmente com um grau de fricção quase nulo. 
(5) * Predominantemente oclusiva.
(9) * Lateral velar com contacto apical particularmente sensível.
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Sãsakabo: / já se acabou— / 102; trabaXador J trabalhador / 103;

eabotka / é a boca / 103; trabaXarnumacr, / trabalhar no mar, — / 105;

abeXa / —a abelha / 105; li^bo'a / Lisboa / 106; ariba / arriba j 107; 107;
c < c

ebunm I — é bonito / 108; 109; 115(2); 116(2); 117(2); 121 (2);

2
ço:bo'if / —só bois / 118; kabeça / — cabeça / 119; 119; umeMtraba:Xu /

c < -

2 '

/ O mew trabalho / 122; crbe‘Xaf / Abelhas / 722; pobm / —/joòre / 725;

kábdarl / — cabedal / 724; 724 (2j; umaksariba• / Uma que saiba / 127; 129; 
>

I

tabele:ru / —tabuleiro / 72P; idsabe‘r / —e de saber / 757; eèe / Ti bem
c ■ T .

3 i i
ver— / 757; barbule:taf / borboletas / 755; abe:Xaj / —abelhas / 133;

i / ,  » /
e’kã'daku:ba• / E cá da Cuba,— / 757; 759; alv^boia, / 4̂ Lisboa,— / 757; 

c <

2 c
\ / / _ i

mtube;i! / Muito bem! J 138; 138; nabo-avif ta / —mz Boavista / 755; 759;

2 c
747; umabo] ka?l / Uma boca?! / 747; sHubal / —Setúbal / 745; 745 f2J;

I b be I — (dado) bem / 54; 55; sabe%r / — saber. / 77; abe’Xa /
t  T-

/ /
/ váèe/Aa / 78; tre-zabe'Xaf / três abelhas / 75, 141, 61; 62; 80; 101; 125;

126; 138; bola’ / (Numa) bola / 75; 50; trabala / trabalha / 75; 79; 57;
T *

(2)  * P ossivelm ente ( c r j  .
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manobra/ j — manobras / 80; be'30c / (até) Beja. / 87; 100; 83; 86;

2 c 2 c
be'3a J (de) Beja /  121; abo:la /  —  a bola / 129; umabo la / Uma bola /  84,
j  C ip j  C

115, 121, 122, 125, 141; u /m b a M  / Os trabalhos— / 126; 126;
T =

2
aka.'ba / — acaba— / 125; umab“rbule:ta: / Uma borboleta / 125;

C «j* j  ip c c

v _
h'Tjboa / —Lisboa / 119; li^bo'a / —Lisboa / 119; fo'- -̂ b̂w / —foi bom / 779;

T ^ T T

/ I
trabaXu / — trabalho / 119; 139; a*bi'tu'a;duf / habituados / 733;

T* ( c 7 T
>

w Oa 2
sabia» / — sabiam / 735; I b trab a.'Xu j — trabalho. / 733; 77;

T T T —

2 2

burbule.'ta [ (Uma) borboleta / 121; 140; 141; I b bo'la / — (é a)
T T T T

2

bola / 92; fo~>\<\bmit « / —foi bonito; — / 702; abru/œ/! j — hãbru-
T < (°) T

jcûj/ /  141; I 7> eumabola /  é uma bola /  773; 723; e»mabo\kœ /  E uma
c c

boca. j 138; 138; 139; I b(w) b(®)ota'/ J botas. / 125; I b aboik^' /

3 3  3 •
I —a boca,—. / 734; I 7> tabaku / tabaco / 92; 92; taberna'/ / -taber-

0  c 12

(12) * Descompressão labial particularmente sensível.



— 34 —

— 3 3
nas / 119; aw baf  / — arrobas / 119; abe:3a, / A Beja, — / 129; 123;

c

/ . 3
139(2); 141; dumabe:fta /  — duma besta /  133; umabo.ja' j Uma

c T

*
3 V 3

bola. / 134; baiU / — baile / 134; (pra)ba:fu f — (p’ra) baixo. / 135;
o

2 3— 3 x i 3 ■
tudube tapa:du’ / — tudo bem tapado I 135; da'ku:ba' / Da Cuba / 137;
< < C c

*
32  32

/ 3
so—>[vhbe:3a- j Só a Beja. / 141; I b koabo;ka / Com a boca— / 733;

c

3 2 *
(uma)bo.ja / — wmo bola. / 733; I umabw$ule:t a / l/ma borbo-

c c f C J

leta / 723; trafialar / trabalhar— / 777; uma$o:ka(j / Cma boca / 123;
c

ii
2

p^raku:fia' / —p’ra Cuba / 739; se:ftaisa/3a(du) / sexíõ <? sábado / 143;

I b (uma)boka / (uma) boca / 61; 60; 118; abeXaz(i) j abelhas e— / 82;
0 0  O

/ / / I
I sabadu 64; sa-badu• 55; sabadu 66 ; sa-bdu 80; saóbadu 81 (2);

> 0>0  o 0 o   00 0 ——

* w
sa:badu 82; sabadu 105; sa‘badu 121; I b tra b akado‘r^f / íra-

C o ----- 0 0 0  C o o  (oj C (oj C C

balhadores /  75 ; ja- 5 * du / sábado * / 106; 123; 124 ;
(°) ( c ; * 11 12

(3)* Próximo de A.
(5) * Descompressão labial e labializante particularmente sensível.
(6) * Variante normal.
(11) * A simbolização indica que todo o segmento final foi desvozeado.
(12) * Transcrição ortográfica desnecessária nos casos anteriores.



I b trabalado'r / trabalhador J 62; d b a fu  / D eb a ixo —  / 8 2 ( 2 ) ;  66;
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aba:fu /  —abaixo  / 127; I b a b e la f  /  — abelhas / 116; (u m a )b o 'la  /
o c 
T T

I I
F F

(um a) bola /  116; 130; a 'b ita :t3f  / habitantes /  134; I b e:nap^se:bu  /
I I T I
F

\ /
/ eu não percebo— /  123; vs'a:ba'du j e sábado / 125; 129; I b fak^&rta' /

/ — fa c a  aberta /  119; ib a ta :t a  •m if tu r a  / e batata à m istura /  125;
pc c ( c ; < c

be sab  /  — bem sabe /  129;
p i

Consoante (t)  — Variantes :

/ w
I t tHXa:duf /  — telhados /  79; p a r t id u  /  partido  / 79; p r e ta ' /

T < o o <’ <’ CT
TT T

/ —preta / 82; te'rs'a j terça / 87; apo'rta /  — à porta /  92; te:jiu /
•j* C * T T C

/ — / 77$;  727; 137(2); tra b a la  d^:radka’upu j trabalhadeira de
T T C T£ C C

campo / 125; d te :ra  / — <7e íemz— / 750; 755; te:pu / — tempo  / 757;
t c T

1 / I
bm i:ta:f!  / —  bonitas! f  1 4 1 ;  barbule:t a /  borboleta / 705;
j  j  c C j  c

l í  ve «í / — vewítf. / <56; Jeí / — , sete, —  / 79; « bot /
c  c c  c  . c

— um



bote /  105; se’t i / — , sete, —  /  125; p o :t <*■ /  Ponte / 126;
rc ; c c

eapo :t *  /  É  a ponte—  /  133; po t j  (Uma) ponte /  134; dzase:t (h) /

/  — , dezassete /  139; se;t j —  , sete, /  140; u piam:t « /  Um pianito* /  141;
• c c < o

umapo :t « /  Uma ponte /  141;
c c  c

Consoante (d) — Variantes:

I í/  bande’ra / (a) bandeira / 63; def / — , ífez /  # 7 ;
T T T C T

^  —
/  Dizem—  /  7 2 7 ; (u)maldea /  — «m a aldeia—  /  121; defas'B-le’ /

T< T T * ‘ C

l I
/  Deixam-se além /  727 ; do :-><</ /  — , dois, —  /  7 2 7 ;  æm^reda /

/  à  merenda /  7 2 5 ; d<*mo da /  —  cfa monda —  /  7 2 5 ; mioda.:r /  M o«-
O-á

3 3
dar,—  /  72(5; siguda • /  Segunda /  7 2 5 ; 134; I <7 di:ga‘l /  Z)zga/ /  7 2 9 ;

T c

do'if /  D ow  /  7 25 ; dv.yw /  — <7igo /  7 2 5 ; do-*if  /  D ow  /  7 2 7 ; í / e ; /  /
< c c

8 / 3 3
/  — , dez,—  /  7 2 5 ; dzaSe-if /  dezasseis /  140; disu /  Disso —  /  141; de:f /

c

3 3 3
/  — , fifez /  141; I d doif /  <7ow,—  /  7 2 9 ; u,doif / Um, dois /  7 2 0 ;

T T t c

8 . 3 3 / 3
de:f /  ífez /  7 2 0 ; I ^  dzaSe-ifdzase:t /  dezasseis, dezassete /  7 2 9 ;

i i
T T

(3) * Pequeno pião.
(5) * Articulação em nível tensional particularizante.
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3 3 2'  3 3
I d dzDitu,dzcmd'Y / dezoito, dezanove,—  / 139; de:f /  dez /  143

i i • 0 i i c
T T T T

I d kurexdu /  — correndo. /  100; rado'da’f  / redondas /  117 
c c

fdyaldv / — chegando— / 117; teAdu / — tendo / 119;
c

lu>va 'du /  — levando—  /  119; çigu dafaro.' j Segunda-feira / 121; 121,

ekuad(u) /  — é quando— /  125; a:dutrabaXa:du /  —ando trabalhando /  127;

l i d a  /  — linda /  /2 9 ;  129(2); k a d e w f  /  Candeias /  Í3 4 ; 
< -----  c

~ / I
adã:du’ /  — andado—  /  755; be:di:ta' /  — bendita, —  /  137;

< c <

*7 adio; /  Andam—  /  755; vu;msafa;du! /  Vou-me safando! /  759;

759 (%); idama.:if! /  (A)inda mais! j 141; I <7 kâ:lde:ra /  — caldeira /  55; 
< > c

dka.'aldear ada /  ífe caldeirada—  / 105; a Idea /  — aldeia /  727; 
>

malda;d / — maldade J 139; so:->Hdad-*[u] /  — soldado. /  143;

I d gr a dí /  — grande—  /  7 9 ;  gra)d(^) /  grande / 115;
o C O 0

(2-8-12)* Variantes normais.
(5)* Possivelmente , ou seja um (d) cuja explosão labializada motiva o 

efeito de (u) .
3
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Consoante (ô) — Variantes:

I d  k a - z a d a  / — casada. /  61; 82; 87; k a z a - d u  / Casado / 63; 80;
c i i

O  (*)

88; 103; tra  b Xado’r^ f / trabalhadores /  75; v id ijia  / Vidinha / 78;
c Coj c < < C

/ V  / ««aiwivw I
todw/7 / — todos! I 81; p o -ô e ^ (i)  / — podem  / 57; na-fs-idu /  - n a s -  

c . <
t —

eido I 81; k a m id u f / canudos / 52; wa:da / — nada. j  82; 99; 107; 129;
c < _  c

*
wXã'du I olhado. / 55; a ( s ) ’ã ‘du:? / — assado? / 55; idad^  / idWe / 59;
c

a:usa7pe'dru /  H á o S. Pedro, —  /  97, 97; 99 (2 );  e :a re 'd  a du /  é arren- 
c c <>

( c )
• V/

dado I 99; uordna:du / o ordenado / 703; 775; çab^du /  sábado / 275

k a d e -+ (n )ra  / — cadeira / 205; 111, 122; 129, 133, 134; 141; 
c

korda■ / — conia / 705; 777; 134; p (v )d a s’us / — pedaços / 707;
o

2 2
dubradu / — dobrado / 777; em bebe:da / —  em bebeda— / 775;

kwdijia / — cordinha— / 775; e^karna:du / é encarnado / 775;
< c

kazãd® / — casado / 1 1 9 ; b b id a f  / — bebidas /  1 1 9 ;  

>

k  a  ladu / — Calado / 119 ; v*rdadx / — verdade / 119 ;
( C ) .  >

>

(5)* Possivelmente (o j ou fo j .



sã'bad“ / Sábado / 121; 138; amaXãda / A malhada / 122; 123;

rsgador / — regador / 123; 126; 137; 138; 139; me'adu:za / Meia
c < i

dúzia — / 125; n>medefti‘nekaltã:ra / o meu destino é cantar / 124; 
<

2
tre^deduf / — três dedos. / 124; Hfkuduf / —escudos / 124 ;

\ 4 I

ãdu:ct'f I — há duas / 126; 127; 127; udvtãidw / — o ditado / 127; 127; 
< <--------

p3rdi:du / —perdido j 129; kardo:z'w / Cardoso / 139; I d t®dus?>dize j 
< < c o

todos dizem— / 127; mlebrudvu'! / —me lembro disso l / 129; sa;badu /
c <° s

T

I I
/ Sábado / 130; ka'zã;du'3a: / — casado já  / 737; nã:da,nã:da,nã:da. / 

> < < <
c c

*

/ Afada, nada, nada. / 730; 131; perder / —perder j 131; sãlgã:da /
c  - >  c

/ —salgada / 737; pra^dudia / —, prato do dia / 737; arã;du / — arado f 133;
t <

2 / ,
trabalhado:r / Trabalhador / 134; kriã:du / — criado / 135; k^dazor  ̂ /

' c
*

/ úfeer / 735; 135(2); ade-uf / — a Dei/s / 735; otudi:a-+f / Oito
c • < c

d to ,— / 140; 140(3); tudu / — tudo— / 140; tu:du! / Tudo! / 140;
< < < <

(7)* Simultâneamente (ty e . (7)* Possivelmente f a j  ou f a j  .
o > <>

(9) * Velarização progressiva do grupo fa/J .
(12)* Articulação especial da aclusiva parecendo revelar um contacto glosso- 

-palatal particularizante.
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\ / i
dzji a :da‘l / — desenhada! / 141; ka-nu:duf  / Canudos. / 141; 

<'—►> < <

nudi:<* I — no dia— / 141; namura:du / —namorado— / 141;

\ 4 \

i:du I — ido. / 143; I d vida / — vida / 68; 81; 63; umakade’ra /
< < T <T c

/ uma cadeira. / 81; 81; 100; ko'rdcv / — corda / 122; 125; dvpedorv.k /

/ — d'ó pé d’Ourique / 125; freyzvado'n:k, / Freguesia d’Ourique, / 125;
T c < <

u regado:r— / «m regador / 725; iw fka’nu:duf / e ms canudos— / 125; 125;
T T < T T

nu3....de:duf / «os dedos / 725; 725 (2J; idikado:r* / indicador / 725;
< T C T T

/ / i
tre3de;duf / írês dedos / 725; koprida / — comprida / 125; 125 (3);

x C T c <T

ka’z 3.:du / Casado / 126; kade->Mra’ / — cadeira / 725; tre3di:a.f / Três
<> <

dias / 135; 137; namda.:r / — nadar. / 759; 141; I J umakadera / uma
. T o c

cadeira. / 52; sãbadu / Sábado / 64; 65; sabadu / Sábado / 55; 57 (2 ;̂
>o> o o---

52; tHXa:du f  j — telhados / 79; «a/í7a / nada. / 79; sa'bdu / — Sábado / 80;
X ^ o—  o • oo

*
50; I d trabaXado'r / trabalhador / 62; molXaduf / —molhados / 57; 

0 0* = 0 —
T T T

(10)* Articulação especial da oclusiva (d) parecendo revelar um contacto glosso- 
-palatal particularizante.

(13) * Realização provàvelmente acidental.
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du3dia3? / — dos d ia s— ? / 82; d e d u f  / — dedos / 82; 125;
< —  o —

T

/ v w
I d  ^ 3l: d  af!  / — geadas! / 84; sa  b <*d « / Sábado / 705; 706;

f°; > r°; r°; (°)~

bruf e : d  «/ / — bruxedos /  118 ; sa:bau / Sábado /  133; 
( c )(°)~ d

(V
2 w

I d xfkuduf I — escudos, — / 123; tudu / Tudo — / 127; 104;
i < i < i<

*\ / I ~ -
I d sidad I cidade / 5/; I ô urayaòoT / C/m regador / 727;

C C

/ • / 
ka‘ôei-:ra / — cadeira / 755; kaz a:ôu / Casado / 755; /

c -►>

/ i „ ,/ O apelido. / 139; tu:ôw / — tudo / 141 I <5 nase:na:òa / — , não
< i = i

F F

jez / 775; s-e:òu’ / — cedo / 755; ka'nu:òuf / — canudos / 133;
c i i

F F

2
lôwmi (gu) / e Domingo / 134; ka‘ôe‘ircv / — cadeira / 754;
i i  i
F T F

♦
p3òi:òu' / —pedido / 755; r*fp o ô iôw  / — respondido / 135; 138:

I< I< ( c)i<n<
F F F F

II

me'ôu / — medo— / 141; 1
c i

1 à iôu / — ido— / 755; ^a:fta:o'Xa;ôa / 
< < < <

F T

(1) * Vozeamento provàvelmente progressivo.
(5) * Variante normal.
(10) * Observa-se maior número de variantes fricativas em textos cantados.
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/ Já está olhada. / 133; 135; I à n a.-ô'a. j _m â j j 3 j .  14j ;

—x

I á tu:àu I — tudo — / 140;
X <

Consoante (k) — Variantes:

I k kru f?  I cruz ? / 81; k â la  / — calha / 89; k a*-«a ? / — caia ? / 99;
< <(<) <<><- <<> c

*
— 2 2
uka:fu / — cacho / 707; k a  / — cá / 102; kopu / copo / 709;

< <Y<7 <- .0

2
fca/w / — cac/io— / 116; ukafudiuvcrf / f/m cacho de uvas / 777; 
<—  <- <

do'fkaif I dois cães / 777; nakama / na cama / 119; 119(2);
< C <—

c

ko:rda / — cor<7a— / 727; ka'za:r ( ■—casar— / 727;
<c <
T

I k do-ri:k / — d’Ourique / 125(2);
c  x c < c 
< <

Consoante f g j — Variantes:

I g dumigv I Domingo / 55; 52; 705; 725; (u)gatu } (Um) gato / 77;
O OO o <

74; 75; muraguf / — morangos / 74; 75; 119(2); 134; Mganad« / TSraga-
C 00 o 0—

wada / 77; gajia-muf / (não) ganhamos / 77; gw/V* / (não) gostei— / 79;
o c C o

(4) * Localização da vogal: obscura.
(6) * Possivelmente fo-»,) .
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mura)guf / morangos / 50; 82; ugoru / Um gorro j 84; murãguf / moran-
• O O • Co

gos, — . / 84(2); 87; 93: 101; 133; ugarlir? / Um galo? / 87; dumigu /
< o

. / — Domingo / 727; gra(n)d / — (automóvel) grande / 79;. a.’l lgumaf /
0 0 < o 1

/ algumas— / 52; I g (u) g ât» / (Um) gato / 63(2); 81; 129;
(o) (o) o

mura g uf / morangos / 75; 64; g uftarr!? / — (senão) gostar!? / 106; 
c (o;0

I g «ige- / ninguém / 75; (u)gã'Uu / — fwmj gato / 78; g o 'ftu l /
T T T T (°7

*
/ — (não) gosto! / 79; mage:ra-f• / mangueiras, / 125; 133; algu /

c t c > T

3 - 3  — 3
/ — fl/gwm — . / 50; I g uga:tu / L/m gato / 141; (u )ga:l»! / — wm

c c

galo! / 747; I g nige- / ninguém f 85; 129; 141; (du)golp / «7'wm

golpe 189; mura-guf / morangos / 705; 722; 725; 729; wga/w / um galo /  705;
<>

uga:3u / Um gajo / 727; a.ulgu:ma-f / Algumas— / 757; I g uga:tu
<>i i • 0

/ t/ffi gato / 705; 705; mwrag« /  / morangos / 105; I y h / Um
(o) c

(7) * Possivelmente: ( a ) .
=>

(9) * Variante normal.
2

(10) * Possivelmente ('aj .



gato / 134; 123; 133; 138; I y dumi:yu / — Domingo j 139;

k* k 2 k ,
I g ga.7w / ga/o / 126; gu-fte31 / gostez / 727;

o o C o <

Consoante ('yj — Variantes :

1 g mazagorae-^í / mas agora é / 57; ubur:gijm / C/m borreguinho— / 82;
T T * T o

u regado:r-^-H / um regador / 125; nagwrdu:ra—  / «a gordura—  / 725;
j  j  C C ij* c

2 2
b a gâ e.-ru / — bagageiro / 125; 125; I g pordigot « / Perdigoto j 87;
( c)t "Io

< =
*

87; 89 (2); (u)buregu / — um borrego / PO; 102; 121; egcchjia / é

galinha j 103; pwguf / —peúgos / 705; 722; um a y a lijia. / uma gali-
( c ) ( c)<—

nha / 105; 134; agadwjia / a gadanha / 707; sigudofe'->(üra" / Segunda-

-feira / 777; 755; a.-gaa / — a ágaa / 125; 131; dagad»a:na / —da Gua-

2 c
diana / 729; s-gundugra'u / —segundo grau / 131; numargo :la' / numa

« 2
argola. / 755; Iccgart^f'? / — lagartos? / 141; 141; u ragado:n j Um

regador 1 141; I g fd g H ! cheguei / 55; urag adora / wm regador. / 55; 2

(2) * Muito próximo de k .
(6)* Possivelmente ( a j  ou f  

c
(12)* Possivelmente (e—n ) .
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umag alijia  / uma galinha. / 66; 90; pm g af / piúgas / 67; 80;
(°) < ~ c (°) c

pdrg u»tâ-ra / —perguntar. / 71; k a tí  g a f  / — cantigas j 76;
(o) C <(°)C

I u /
umag izã-da-.t / — uma guisada! / 78; siguda / Segunda-(feira). / 78; 

(°) < (°)

81(2); 84; d i:ga:l / Diga! / 79; ^uge’-*-M / — Joguei / 80; digu?  /
(0) (O) (O)

f digo— ? I 81; g ãduf / — (p’ra) gados / 117; ur^g ado'r j um rega-
(°) ° -  (°)

dor / 119; I g (uma)galvji a / (uma) galinha. / 62; 63; 71; 80; 81;
O 0 < ( c )

\ \ w
ubngdcdu / Obrigado / 64; ago'ra / agora / 68; mwgaXa f̂ / Magalhães / 69;

o C o • o C C

~ /
(sela)gofta / s’ela gosta— / 71; porguntx, / —perguntei / 71; vidige’ra J

o C o < o C

\ -  / \  -
/ Vidigueira / 75; vdige:ra [ Vidigueira / 77; 77(2); ebure’gu? / 2i bor-

00 O c < o

/
rego? / 5/; piugaf / —piúgas. / 52; urogadon / wm regador. / 84;

o C o

/ age^ / — cheguei— / 84; dig(u) ? / Dzgo—? / 727; pi:u‘g»f / —

goj / 755; 141; I g rdgado‘n  / regador / 75; I y biore: y « / 
o »  r°; r°; r°;
T T

* *
/ — borrego / 118; I y miyasafso'pa’f  / miga-se as sopas / 57;

/ \ / I \ /
pardiyo'tu j Pordigoto / 88; pd:rdiyo:tu / Perdigoto / 55; utnyu / o

ír/go— / 55; 55; 700; 725; miyel / — Miguel / 99; eumayah:ji a j
c c< r c;

(13)* Variante normal. (13)* Não atinge a plenitude.
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/ — ê uma galinha / 9 9 . j25; pwya / —pioga / 99; 100; 103; v a yar» /
• c (C)

I — vagar / 99; ^siyud^kofom / é segundo e conforme / 105; luyarn /
c .

/ — lugar I 118; r^yado'r / — regador / 1 2 2 ; mu ^ya:òu / — muito
c =

gado I 122; upiuyu / Um peúgo, — / 123; ayo'ra' / Agora— / 125;

po'dyap,a:rale~~—  / —pode ganhar além—  / 125; a’kepa:y<* / — há 
c c

quem pague a — / 125; vmiyo / e migam— / 125; ayua ( água— / 725;
< c

/

725 (5J; j-yw-Ja / — , segunda— / 126; 126; 130(2); 134; 137; 139(2);

2- a *
7-70; 143; b“re:yu j — borrego / 729; 134(2); payamentu / —paga-

C . C o

/ , 2
merato / 755; pvwtyuf / —peúgos / 75-7; r^yaöo'r / — regador / 134;

c

\ / /
purtuy a d / — Portugal / 757; trvya-^if / — trigais / 757; /

_►> >

/ — ágwfl. / 755; liy&àu / //gado— / 755; pwrtuye:f / —português / 759;
c

u - v —— / 1
kva:yaPa-du I — que vá ganhando— / 759; umaka(n)ti:ga? / Uma can-

c c

í/ga? / 7-77; 7-75; I 7 (uma)ya’hjia / (wmöj galinha / 95; 755;
i i c <
F F

w r*yado'r / wm regador / 95; 775: 755; pio:ya / —/wgtf / 102; 
i i  * i
F F

2 »
p a ya :r  / —pagar— / 702; upayu  / — o pago / 705; ayotrcr ? /
T c I<> I T<>I  I c c

F F F
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/ agora? / 107; tri'.yh j trigo / 107; yalijivta / —galinhita / 118;
< K  ï <~

triyaf / Trigaches / 779; 121; pa:yw  / —pagam— / 725; 724;
ï <> ï
F F

syudcc / Segunda— / 725; fe:yabe: / Chega bem— / 726;
i c i •
f f

1 i i 2- / /loyu / — — / 126; bure:yu / — borrego / 126; 138; eyarpa:? / — é
i i i c
F F  F

ganhar / 131;

Consoante (f)— Variantes:

/  afa:rta j — à farta, — / 102; 107; f  e:fta / —festa / 727;
c T< c T — x

/ ika:(ç)^ / —ficasse / 121; frke: / —fiquei— / 726; /W “ / —feito / 726; 
T< x t= 0

*
2 2

fa:s'u  / Faço— / 727; I /  faka:d&f / —facadas / 119;
X C X T ^

1 / ’ / — sa/ões / 755; I /  fw i / —fui / 109;
X X  ^

2 __  2 • 2
faze-* / —fazem / 119; fo'rma / (De qualquer) forma / 722; foXaf /

. c

2 O / CSJ
/ —folhas— I 125; fo-«  / Tw — / 7-77; I /  trafww / Trafaria j 119; 

c c c

/ — de festa / 727; 727; fa:rta‘! / — farta / u i ;

(7) * Articulação quase oclusiva.
(8) * Distensão labializada.
(11) * Acção modificadora particularmente sensível do soro (7) sobre o som seguinte.
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I / '  f ' 0% I —foge ! 119; f ’rto:r3f  / flores / 126; f'lo'r / flor / 126;

133; 139; flici / —fui / 129; i -difere ;t» / — indiferente / 131;

te:rsaf'etra I Terça-feira / 134; 135; af' a ;r t̂a‘! / — à farta! / 138; 
c c _*c c

/
2

saf-ã.rrrm! j —safar-me! / 139; f'o :i j — , fo i— / 140; a:ff'lo:r^f‘ / Às 
> i i
c T c

flores I 141; f ’u i ! j —fui! / 141; I /•  deftidf'i:s'vu / — deste edi-
<— T C T < <

Os Os, Os
fido / 127; 127; I /•  /-e-*-*ra* / (Segunda)-feira / 727; /-e/ícr /

c rc; c
Os2 Os2

/ —festa I 133; 135; ‘ / Já fui. / 137; f ’u‘i / Fui— / 757;

f'o:s^ I Fouce / 141; 141;

Consoante (v j — Variantes :

I v párvaf / — (pessoas) parvas. / 57; vrvi/ / v/v0 / 55; dve (n)tu j
X C j  C T T T

/ — c/e vento I 100; 119; 102; fav* / ctove / 705; ve/a / — ve/a / 705;
t t * i

c

116; fav9f  / —chaves— / 116, 117; va:!a:ve:r! j Vá lá a ver! (2.a vez) / 118;
T T T=  =  C '

no’va’f  I — novas / 779; /. «0ve / 119; 121; 126; dZ(*novH j deza-
. T ’ T * T

wove / 119; t ejiuovidu / íewto ouvido— / 121; 121; va:kcrf / — vacas / 727;
j  C C x ^

tre5vD‘z3f  / — três vozes, — / 722; vela'f / — veto / 722; aJv e:zd* / ás 
c x* x c t  t  c

2 2 c
vezes / 725; w:va / uva / 724; 725; na'iavo:ra' / — «a lavoura / 125;

^ ij» C C »jt c
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\ v , 
ve:s'be- / Vê-se bem. / 72(5; w.yia / (— que) vinha / 127; kuva:twf? /
t c t  x

j  — covatos? / 727; w:va‘/  / t/ras / 729; he-navéi^u' / —que eu não
T T T'

vejo / 129; 131; ve :tu / — ven/o / 755; leva j — leva— / 755;
T 0 T < T

C
*

vav i:da* f — e a vida j 135; I v du v a f  / </'Wvas / 99; 729;
x< c ('tJ < (t,)

lavrar  / — lavrar,— / 102; 111; I veAa* / — velha / 129;
(?) (t)  (t)

Chi / Chi •
v e:vura‘ / —Évora. / 755; I v ve;rí/—►UI / (Castro) Verde / 100;
T C T T T

chi chi Chi&av a:-+r—»-[a] j Cavar. / 725; 725; ve'r / — ver. / 7-77 I v ve;r/ /

2 2 2

1 -
Chi / Chi

-  ver! / 141; 1 v po'v V / —povo / 727; no'ivu  / — nozvo / 725;c (') <
2 2 2 2
Chi

:da‘ / —vida / 725;
Chi Chi Chi/

V 1 v «a;r / --voar / 759; ,rv iv e ;rt / —, se vzver. / 140;
>

2 2

> —>c

1
fo -  —
v smlal® va:re:..../ / <Se me lá levarem...! / 130; 1 v <7ev /

/ deve— / 104; ve*/ j — vez / 705; 722; dzanov’ / —dezanove / 727; 725;

frv'a:muza / levamos a — / 72-7; no;v / — , nove,— / 725; 14Ö; 143;

(4) * Nitidez qualitativa provàvelmente originada, em parte, por uma tensão superior 
à normal.

(6) * Próximo de (de) .
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o:r I Houve— / 755; alke:va• / Alqueiva / 755; Ja.-v*/ / — c/io-
c _►> c >

c

ves— / 755; I v kiekre:^u? / gwe é que vejo? I 141; va :kaf / 
t t  c t  c

i

/ vacas / 59; i ’v’e:rnu / — inverno / 755; ve:$u' / Fe/o / -737;
T ' T c

2 2 2 2
o*

1 V m®v’e'r /  — mover /  755; 1 V V £.-
T T 1 *

u V \ / 
e’rvidel1 v« v«e:rt /  — ver /  59; 1 V

i ■ i

2
7wv<
<i

I — d’uvas / 57; 705; /a:v»/ / C/zaves / 724; tre‘fa;vf / — três cha-
c i i

jjj # u
ves / 729; I v ire1 / a v / Três chaves / 52; I v /av^/ /

—>o —>-oo n n°

*
/ — chaves. / 57; I v &o'v / — couve. J 80; uvaf / «vos. / 57;

O O <0
2

favf  / —chaves— / 57; I v vo' / Fow — / 755; volt“ J Volto— / 755;
° i i  i ;

T T T

2 2 *

Oj Í J oí » • 6 /
I v i v  e'rnu' / — inverno / 725; I v e’rvidel j Ervidel. / 54;

n •
T

*

I v maravúa! / —maravilha! / 55;

(7) * Desvozeamento progressivo.
(8) * Muito próximo de (7)-
(10) * Com aspecto bilabial.
(11) * Possivelmente (v) .
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Consoante (s) — Variantes:

U
I s to-~*(u)styu / •—toucinho / 81; n ase:-+h\ / Não sei / 57;

pr®s i s a’U I procissão / 82; tersa / Terça / 121; ms a: badu / No
ij> C C j. C o *

Sábado — . / 127; svrvu / — sirvo / 129; tr(^)se;ra- j Terceira— / 134;

ttfkes i:da / — esquecida / 135; I s' lãs‘u / — laço / 71; dzãs'e‘f  /
T< T T T ^

/ dezasseis, I 78; s’ei?! j —sei?! / 81; na’f  s idu / nascido / 81; ps’0’ a f  /
T TT< T (< )

n
I —pessoas / 82; s‘ubTidu / —subindo f 119; s'ertu / — certo— / 127;

T < T
T

* L
I s: umaps:o’a J uma pessoa— / 81; s:e;muta'f / Sei muitas / 127;

T t t

I s’ absdwta’ / absoluta. / 64; 60; cfofkas’® / — descanso. — / 69; 69;
C Co

s'e'fta / Sexta / 71; s'abadu / Sábado. / 77; as'uMu / Assunto / 72;
o---  < o

*«• /
ns'e'—►[*] / não sei / 77; 77; s’a'i / —stw— / 78; is’uhe—>-? / Zsw gwe

O
/ I /

ê?I 78; s'0 'u / Pow som / 79; ww? / —isso? / 57; 0 -s’ã’pu / ow sapo / 57 (2J;

e\re- / ew se/— / 52; 57; 72(5; 729; 755; 755; kã'ls‘af / — calças / 84;
> c

te ‘rs'a / /erpa / 57; 72-7; 125(3); 143; s’0 / Só— / 99; 72(5; s’e‘r  ̂ /

(2)* Possivelmente (aj ou . (2)* Admitiu-se (a—>u) em vez de
3 c

(7) * Alongamento e tensão com função particularmente expressiva.
(10) * Segmento não identificável, nem mesmo por aproximação.
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/ - s e r  1 104; r e *  / - s e i  / 105; 107 (2); 122; w f  / seis / 106; 117; 124;

126; 131; 133; pas’e-+\i\u? j —passeio? / 108; kl3.'s‘ / classe / 119; 125;
< >

ls-tm I isso tudo / 121; s'e 'ftu  / — sexto— / 123; r»s-e-^*u / 
d rc ; c
i
T

I —receio / 123; s'epr* / Sempre / 725; 755; *fres'e / —oferecem— / 725;
c o c

s^re^af / Cerejas / 724; 725; /a:r« / faço— / 725; rzfc« / cíhco— / 725,
c <

725; p9Ve :s'ia—  j — pertencia—  / 725; d3zas‘e—>(l) f  / dezasseis,— / 725;
c c

«
729; 777; .ror« / São / 725; rr /ía - / Sexta— / 725; jywra / —senhora / 125;

~ /
ufe-j-« / «m /enco / 725; arz: / -------assim— / 125; na'ka'be:s'a / na

c c c c

I

cabeça — / 725; / a  -jr / —foice— / 725; era / m a — / 725; ks’e:fau /
r;

/ ceifam / 725; rr  / zwa— / 725 (4j; as^poku / awzm wm /wzzco / 725;
T

dvpu:ls-u I — do pulso. / 725; 725; d*zas'et / — dezassete, / 725; dâs'd.fa /

/ da (a) ceifa— / 725; 125(2); as’e'ku / ^ .seca / 725; 725; ro:/>a/ /

/ —sopas—  / 725; oalmo:s’u / — ao almoço / 725; eas'o:rda ( — é

açorda— / 125(2); 125; 125; 125; s'a / São— / 725; 755; / »Sez— / 725;
a

s-e.-í̂  / — sete / 725 f2J; rakup?s'e'u / — reconheceu / 727; 727; 727;
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s'e: / —sei / 129; 129; 129; i t*ds'a:t / — interessante / 131; 131;

Ô — /
s'olte;ru j Solteiro— / 133; s'me :te-^Mrcr / —sementeira / 133;

s‘o: / — sou I 133; s’e pra / Sempre / 134; apra&e* / — aprecei — / 134;

ma's’a;f’ / — maçãs / 134; p3ne s'e:r / —pertencer / 134; 134 (2);
c c •

~~~ /
u^fkes'ime:tu / — o esquecimento / 735; hs‘e-uf ( — //cews / 735; 

=  c c

tras’e:ra / Terceira— / 735; s’e:ôu’ / — ceifo / 735; s’e:fta j Sexta / 737;
c c i

F

737; 737; gra:s'cr— 7 / —graça? / 737; s'd3>adu' / Sábado { 138;

>
(x)

sobs;sm / — soubesse — / 73P;
0 c

s’ e ' f ta / Sex/a — / 140; kujie:s'u' / 
<------

/ — conheço /
\

747; .rfccrAa.-r
c c

/ Se calhar— / 747; 747 f5J ; s-e.—H /

/ —se/. / 143; nayuarms‘a‘u' / iVa guarnição / 143; 1 su sue:pa /
c

(2) (2)
C C

*
. Os,

/ — cepa / 39; 1 s® sovada' / —, cevada / 102; 1 51 -s e‘í / sete / 730;
T I

*
I s iase:ram / —c a  serra / 735; I z k(3)a.dze:n? / — que há-de

i i c 11 12

(11) * Possivelmente: fa j .
c

(12) * Próximo do som (z) com um grau de vozeamento mínimo, ou seja (z).
i

4
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ser? I 99; 

u

zs d?buka'zs  ̂ / —debulha-se / 55; 
<

*
u u
o vo
s is / Isso— 1 133; 

<

*

h re 's  I Lourenço / 134; I ç ç^re^af / cerejas / 115; 117; çafad“ /
•rc; c c

/ sábado / 115; çerrta / —certa /  116; poç« /  —poço / 116; açe'-Ai\fa /  
=  c . c

/ a ceifa / 116; o’raçoifço / — orações só / 777; note'jiukoprumiç / — não 
c c

tenho compromisso / 777; /o*«?* / —foice— / 777; wpda:ç» / wmpedaço / 777;

koaffoiç3S I com as foices / 107; ar^çe'(H)u / — arreceio / 777; perado'ç' /
i i •
c c

/ —pera doce / 775; d?JkcPçu / — descanso / 775; ufçe'tko’t“f  / —sete

contos / 775; / —penso— / 775; / — sempre / 775;

2
ço:bo’tf  • / —só ôtfzs / 775; maiçu / — manso / 775; uça:pu / wm / 119;

> .

(V) -  2
kabeça / — cabeça / 119; sobe-ç’t / soubesse / 119; ulã’çu? / wm laço ? / 119; 

c > <

çolte'ru / solteiro / 121; 118; çidã'd / — cidade j 121; çdrte:za / cer- 
c < > c c 1 2

(1) * A vogal áfona é emitida durante a fase de tensão da fricativa.
(2) * assinala uma realização peculiar do fonema (ty. Veja-se o que a este 

respeito se disse no Vol. m desta Revista, pp. 58-59. Utilizamos o símbolo (pj só nos 
casos em que o exame auditivo revelou a referida peculiaridade com a nitidez suficiente 
para se não duvidar de que se tratava duma variante muito especial do fonema fs j, e o  
mesmo símbolo dentro de parêntesis curvo quando a sua ocorrência pareceu verificar-se. 
Não nos é possível, por enquanto, estudar, pormenorizada e precisamente, a variante que 
transcrevemos por (ç). Esta foi muitas vezes sentida como muito próxima do (s) 
espanhol.



teza,— / 121 (2); açwe :ma‘ / Há cinema,— / 121; pçoa'f / —pessoas j 121; 
c c

çe% I Sei— / 121; tdrce’ra' / Terceira / 121; çzyu d da / Segunda f  121 (2);
i
F

çe^ha j Sei que há— / 122; açe.fa / •—a aceifa / 124; çodàki / — , só
c

2 2 2
daqui— / 759; I ç ç(^)vada / cevada / 115; çumana / — semana / 7/5;

. c

I ç açadu / Assado / 775; I fpj (ç)abdu / sábado j 116; abure(ç) /
j  J -----  O

/ aborrece— / 116; i(ç)'W(ç)-e' / isso não sei, — / 121; fika:(ç)*  /
T<

I
H 3 
2 Ô ,

/ —ficasse / 727; (ç)o'si / szm / 134; (ç)o'dku:b a / Sou de
c c

3 2

Cuba / 755; (ç)’e'le:f / SW /er,— / 759; (ç)crb e:r / —íróer— / 759;
c i  T c 1

F

(pjo: / — / 140; (ç ) ' e / — jez / 141;
c c

Consoante — Variantes:

I z o:z,do'z I onze, doze / 80; 61; 63; po:ize-^(i) / Pois ê / 81;
i c i • i i
E F F F

**
fcaza / — casa / 55; 121; 140; k a  lzada / — casada. / 57; 140; 

i f cJi c
F F

(11)* Indicação de segmentação silábica particularmente sensível. (11)* Som 
dificilmente discriminável, admitindo-se que neste e em alguns outros casos seja (sz) 
com vozeamento progressivo.
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kaza:du / — casado / 55; b a tiza d (f  / — baptizados. / 121; katorz /
i> I T I
f  f  f

/ catorze / 123; se'MS)zime-
i
F

■‘a- / —seis e meia / 724; o:z,d o :z‘,tre:z, /
c (<) i

F

/ onze, í/oze, íreze, / 725;
/

du:zia / — ífríz/a— / 725;
< i 

F

\ /
u:mazD‘gi;jia /

i- < < -  
F

/ —uma zoguinha. / 725; umo.ro ;za / Uma rosa. / 725; dwazara f / 7)i/â
r; i <

arras / 129; d^ze;r / — dizer I 137; I z aze(x)tonaf? / azeitonas? / 90;
i ' i i c c
F “

tre'Zabé’Xaf / — três abelhas / 725; a.:zf've:™f / vezes. / 727;
I T 13

doizamf I — <7ow anos. / 750; pumka:zu / — , por acaso,— / 759; 
07 i > i

I z a-r ẑaud I —à razão de—  / 725; 55; 59; 50; I sz dzase’iszanuf /
o C o C

/ — dezasseis anos / 52; I ẑ kasz’ã’d« / — casado— / 50;
c

*
I z ka z ada:? / casada? / 82; I z poizedo^fkaif / pozs é do/s 

~ c c 3 3 c
- +  -  +

cães / 775;
♦ \ /
z* ka'z' a :du / casado / 103; kardo:z'w j Cardoso / 759;

<> c * 11

(5) * Nasalidade com função expressiva.
(7) * Quase áfono.
(10) * Vozeamento progressivo.
(11) * Variante partiçularmente longa como inicial de sílaba em posição medial.
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Consoante (f) —  Variantes :

| f  u fapeu / um chapéu / 80; 96; 102, 125; na1 fsida / —nascida / 81;
T T C T T

2 *  2 '  

kru:f I —cruz / 102; ta fa f  / —taxas / 102; (m)fkwduf / —escudos—  / 102;
< x T T T <

2
guftã:vabafta:t / gostava bastante, — / 1 0 2 ; ukafuduva’f  / um cacho

<T<> T T ^ T

d’uvas / 102; 121; ve:f / — vez / 102; fav3f  f —chaves — / 116; 117; 124;
C -p T T

2
di f tu / —disto / 119; bru:fa' / —bruxa,— j 119; Iara $a'f / Laranjas [ 121;

< 1 < T C T

2 2’
iufkanu:duf / — e os canudos / 125 ; duta:f « / —do tacho / 125 ; 

t c < c T

ka‘fte:luajçi: / — castelo, aqui f 127; dukaftel(u) aba:fu / •—do castelo
j  C «ji C o C iji

=  T

v / 2 c
abaixo / 727; ewma fplana:da / — é «ma esplanada / 727; ãtfk d :la' / 

= x  c c t  * c
T

/ — escola. / 759/ I /• uf-apeu J Um chapéu / 54 (2j; 775; 117; 134;

f-a:v3f  / chaves / 101; as'u H(u)f■ / — assuntos / 705; krwf• / — cruz / 777;
< <

trefpe->Mf ‘ / três peixes, / 125; f ‘ama:vom / Chamavam-me— / 725;

pe’f ‘ / Peixe / 725; o:k u l u '/• / Óculos / 126; tre:fpe^f' / Três pei- 
c • c

(2)* Possivelmente fa j.
(12)* Possivelmente (f)  articulado com tensão crescente-decrescente-crescente. 

Na simbolização do respectivo verbete anotou-se: (f) ou (ff).
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xes— / 134; ta:f'w I — tacho, — / 139; i:/'tw / — isto. I 141;
c < <
> T

umakru:/ ' ? /  — Uma cruz ? / 141; ve:/' ? / Vês ? J 141;

ó:kluf' / Óculos. I 141; I 1' ku:rta'f' / curtas / 108;
< <

I /• tre'f‘ãvsf  I três chaves / 117; I /  fapeu / chapéu / 82;
X T T <" <" X ^

na3/se’u / nasceu. / 84; I /  b e 'fu v id a  / — bem chovida / 107; 
< < • < < c

T T — T

3 3 2'3 3
f  f i f  / —, —fiz I 84; kru:f / — cruz / 89; m a sa -+ f / cinco

< T c

3 (3) (3)
maçãs / 100; mem->[i]af j meias / 101; I /  umakrw /  / uma cruz / 93, 

c <

70Í; I 3/ kr u 3/ / — cruz / 90; uzo:kulu3f / É/w-s óculos / 735;

I 3 /' pw*3’f  I —piões, I 125; I /  bruf a f  / — bruxas / 99;
c 3 <3 c

/ w : /  /  — J90W, —  /  PP; dua3m auf /  duas mãos / 100; kru'f /  — cra z  /  703; 
3 c 3 3

2- *
umakrwf  / «ma crwz / 119; 121; I /3 po’/3nutvru / pois num tiro / 33; 

< 3

I /  a:nuf / — anos / 707; krw f  / (Uma) cruz / 775; 116;
(3) = (37 (%> 1

(1) * Tensão com função expressiva.
(5)* Nível tensional de e de (f),  bem como a constância qualitativa da vogal 

nasal, com função expressiva.
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/
1 5 ^ • 3  1 (Uma) cruz / 

* <

*
1 /y tre'fspe’f t f  / irás peixes / 57;

i
c

1 f f
fça f̂Ç 1 L>ois cães / 725;

C
E ÍpJ/ fa(ç)fmal ( —/az ma/ / 727;

i

s
1 /

 ̂ P
a/f*/ / / 56; 1 /
c

>
/ « P P 
o‘k(u)luf / óculos 1 117; pa fta :^  f  /

=  c

*
Ç \j

/ ^-postage™ / 121: / a;v^  / C/iavw / 141; 1 /  /  ape-u / —chapéu / 90;
1 r  T T #

(t) (t)
rsjpoWerP I — responder-lhe / 96; I /  /  ibijiu / (um) chibinho / 66;

Consoante (s) Variantes :
/

\

I 5 h7po'a I Lisboa f 62; 126; 134; lerra 3af / Laranjas / 78;
T T < T

3
v ---  k

ke:^u I —- queijo / 125; a^e(n)t! / Há gente — ! / 126; eme^mu / — é o
T< T- T C T

mesmo. I 127; a p ’rna / —a jorna / 127; I 3 uga.^u / Um gajo / 121;
T.  c i <> I

125; li^bo’a- / —Lisboa. / 727; I 3 du’a3ma-+lu]J / 7)was mãos — / 134; 
1 1 i

maznv / mas não— / 759; I 3 dua3 / duas (mãos) / 95; hsbo’a / Lw- 
•i c /  /  /

s
(1)* Possivelmente (%)•
(4) * Contacto palatal peculiar e tenso, motivando um ruído de fricção partícula- 

rizante.
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boa, — I 101; I 3/ h^fbo'a / —Lisboa / 68; 69; I $(1) h^(S)bo'a /

I —Lisboa I 123; I 3 me^rw / mesmo / 60; de\3 / —dez (mil) — / 107;

I 3 be^a / — Beja / 73; ke î'.jiu / — queijinho / 725; 
< c < c <------

I z umazme^(i)af / umas meias / 81; duazme-ccf / duas meias / 100;

I 7*7 luva (z)dme’a f  / /wv&y de meias / 52; I /  duafme:af / dwas 
<rc7 c- c

*
meias / 96; a‘fve:zef / às vezes / 99; 

c c

Consoante ( l )— Variantes:

I / l
I / ap l̂idu, j — apelido, — / 82; dela’f  / —delas / 107; 133 ;

— * i
I /• k h  ‘da ! / — que linda! / 140; ko~elna / — com ele na— / 747;

c i c
I X bar+(i)tef / — bailes / 109;

Consoante (X)— Variantes:

I X ukue-Xu / um coelho. / 66; 96, 105, 116, 117, 119, 121, 122, 125, 
< <

126, 129; io-kueXa / —e a coelha / 100; abe'Xaf / abelhas / 109; 111, 118; 
< < <-----

/ /
727, 139; maravvXa / — maravilha. / 64; kã'Xa / — calha / 89; 119;

<— < <-

p^niXaf / Penilhos j 92 ; karvaXãl / Carvalhal— / 107; d p̂aXa / — de 
< <— <

(7) * Muito próximo do som (2e) .
(8) * Segmento obscuro.



61 —

palha / 118; 124; pare:Aa / parelha / 119; navã:Xor / —navalha / 119;
« > <

<- c

i \ * t
me: A a ■/ / — ovelhas / 727 ; 725; ve;2w / — velho / 125; tala:da ? / 

t < r c ;  • < -  <

/ — talhada? / 125; amuAsr f̂ / — há mulheres / 125; iko s'é:hr f , e con- 
<— <-

celho— / 125; ve:A«// / Velhos—/ / 131; I A kúe: A u / — coe- 
t c <- ' • (<)

lho f 89: I / dbakala'->u / —<7e bacalhau—  / 755; I / ilaptes* /
i i c
< <

/ —e 7/ie apetece / 119; (a)$e(n)tmhp9rgu ta' j —a gente lhe pergunta / 727;

Consoante (%) — Variantes:

I) Agrupamento (il)
Em sílaba tónica:

VJ w * u
I vU brazvU ? / —Brasil? / 90; abrrl« / 4̂Z>n7,— / 96;

/ \ /

I nubra'zil-+M  / —no Brasil / 127;
< ( c) <

Em realizações do vocábulo monossilábico «mil»:
*

I milre-^-(i)/ / — mil reis / 57; I <*2
i i c
> >

I al de3malre’if / dez mil reis / 119; I el 
c c

ra$ / 724;

m^lref / —mil reis / 99;

vt 1 tmelre-if / vm/e

(5) * Palatalização insuficiente. 
(7) * Quase apical.
(9) * Pequena velarização.
(10) * Próximo de (de).
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II) Agrupamento (el)
Em sílaba tónica:

I e7 kuarte‘1 / — quartel. / 75; I el farinei / (de) Beringet / 63; 
c c c c

, , (J
(iza)bel I Isabel / 71; 80; al$uftrel / — Aljustrel / 80; dsamiyel / — de 

c > c c
*

S. Miguel I 99; elv a f  / Eivas / 119; ervidel / —ErvideL / 8 6 ;
C (C)  c

*
I et otel I — hotel / 124; I e-̂ -el purte-^el / Portei / 64;

dal^ftre-^el / — d’Aljustrel— / 81 ; sofuiad^uf tre- -̂el / Só fui a
> < c

*
Aljustrel. / 82; I eil au^f trell / — Aljustrel. / 86  ;

>- c
. *

I ell eope’->U]d ‘̂rvidell / É ao pé d’Ervidel j 8 8 ; I el ervidel /
c . j c

\ /
/ Ervidel. / 84; I eh fupameh / chupa-mel / 84; I eh kuarteh /

/ — quartel— / 89; I e.7* al^uftreth / (d’)Aljustrel. / 57;

I e/ dirvidel / d’Ervidel / 55; I e.7* mcvmreth / Manuel / 255; 
' < •

I e7 b3n  ;ije7 / — Beringei J 119;

(3) * Quase (ae).
T

(4) * Velarização crescente.
(6) * A lateral velar toma-se predominantemente apical na sua zona final (velari

zação descrescente).
(7) * Possivelmente (b) com fraca tensão.

v
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I e l b e Itranu / — beltrano / 119; I il
c c c

-*> -►> 

móvel / 121;

III) Agrupamento (al)

Em sílaba tónica inicial:

/ / 1
I a:ui dka:uh a */ / de calças / 141; I all alh^f / Alves / 103;

( c ) i

Em sílaba átona:

I al• fapta / —falta / 68; I a-l fa'ha‘ / —falta— / 755;
c u u

> >
*

I a 2 /-a  *í<r/ / —faltas / 755 (2J; I a«í fa»lta / —, —-falta— / 759;
c u c M

I aul: 3Lul;tw? / Alto? j 143; I a*í k ã’lsa j — ca/ptz— / 55;

k ar ls'cLf / — calças, j 84 ; I a í;  k a l:du / — caldo / 725 ;
—»  c —►> —►>

I a:—►/ fa:-Msa / —falsa / 52;
> >

Em sílaba tónica medial e final:

I a rwra -»7 / rural / 64; natw a / — natural. / 80;
—»  - »  c _ »

purtuy a :-*í / — Portugal / 757; ví/  a —»-/va* / Vilalva / 140; 143;

(1) * Som provàvelmente intermédio, entre e (l).
> i 

>
»*

(5)* Admitiu-se (a l) como possível.

*
da(v)tumo:vtl / d’auto- 
> >



— 64

I al rural / — rural. / 8 6 ; natural / — natural, / 139;

U  m m *
I al blasial / — melancial. j 87; ufaval / um faval / 87;

> > >

fardai / — farejai / 99; 77; I a’l kabdad / — cabedal / 124; 
> > >

I al mluaj / — melodl / 87; kabdal / — cabedal / 84; 
> > >

*

I a l p^sual I —pessoal— / 107; karvaXal / Carvalhal— / 107; 
< < << < <

I a l (Tnbn)na l / (Tribu)nal / 119; I a l^ p ^ u a l31 / -p e s-
►>< ►><

■soa/ / 125; I a^/ vilar^adl / Vila Real / 730; I a í te pura l / 
> > >> c >>

/ — temporal / 77; I a í  7,uka l / — Juncai / 106;
< < < <

I al  ̂ nuammaU / — no animal / 59; oam m al/ — ao animal / 59;

I a7-» naturad* / natural / 705; I a*/M iyuad(^) / —zgtta/ / 722;

I a.7* purtail’ ? / — portal, — ? / 89; I aí vilarial / — Fi7a Ttea/ / 99;
< < <

I a / afinal / afinal / 108; I adi dmatadi / do Natal. / 57;

I a.7t vdrdia:U / — verdial. / 55;

(1) * Possivelmente (a j.
<

(2 ) * Ou talvez ('«j.
(4) * Com aspecto apical particularmente sensível.
(5) * Pequeno grau de velarização.
(7) * Significa que a velar se tornou apical no final.
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I a l do-kal j — da cal, — / 119 (2); I a / kal / — cal / 83;
•< •< >> >>

I a/ dakal / — da cal (branca) / 119; \ a h sa h — sa/ / 57;
i i  -►> - »
> >

I aM ía/<* / — tal— / 118;

Em monossílabos:

Realizações do vocábulo «mal»:

a l mal / — =  — / 141; I al

I a:h ma:h / — =  / 135; I
a
a 'h 
>

mal I — =  — / 89; 
<

ma7t / — =  / /55 ; 
>

aí/
>

I a* í
—>>

ekto(u)mall / — é ej/aw = . /  79; I aí maí / — =  / 121;
> i <  i <

> >

ma’ l / — =  / 79; 
-►>

/ /
a :í ma :l / — =  / 75;

I a-í mt—>vma’l / —muito =. / 727; I a / fe’t®mal / — feito = / 90;
o > <> o

I a /  ma / / — = . / 52; I a.7&
>i >i >

> >

ma:h ) — =  / 135; 
>

Realizações do vocábulo «qual»:

I a// kwattoXuf / =  olhos— / 52; 
> >

a í kua le I =  é — / 84; 
>< ><

I al kuala / =  a — / 52; 
> >

a/t fik  v tafakuah / fico 
(°)

(8) * Lateral com aspectos velar e apical. (8) * Lateral mais apical do que velar.
Os

(9) * Possivelmente: ma:h.
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i I
/ fico tal e — I 118; I a /

i
>

/ cada =  — / 119;

kal I (cada)
i
>

=  / 779; I
/ / 

aí kadakal (

Em sílaba átona:
/

I al algibeira / — (a,) algibeira— / 77; talve:f ! / ta/vez — / / 55; 
c c

alm(u)o'S’u I — (ao) almoço / 89; malda :d / — maldade; / 139;
c i

(W T

Setúbal I — Setúbal / 143; I trí crlgumaf / Algumas / 80;
o<

I aí alzira / Alzira— / 95; nal^ibe'rœ / — «a algibeira— / 102;
i i  i <
> > >

I au a u^uftrell I —Aljustrel / 86; I aul aulma:su f Almanço / 138;
>— >— o

» » / l l.
I aul autgu:mcrf / Algumas— / 137; I a« ikaus%a:n / — e cal-

> >
*

pai* / 755; I a“í aulmudo'vœr / Almodovar / 99;
> I > I c '

< <

I al malfeto'rx / — malfeitor j 118; ald^a / — aldeia / 121 (2);

I aí ald^a / — aldeia / 121; almwdovar-+(r) / Almodovar / 722;
I I £
< <

(1) * Lateral muito apical e pouco velar, 
apical.

(5)* Possivelmente (a).

(1) * Lateral muito velar e pouco

(9) * Resultado da audição, incerto.
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I al algu / — algum— / 80; 81 (2); ealke-v- / — é alqueive / 8 8 - 
> > >

*  t f *

algwmcrf / algumas / 88; kualkm / — qualquer / 89; umalde-a / __uma
> > > c

aldeia / 99; saíg a duf / Salgados / 101; naturalme ter->asi ; / Natural- 
> (<) 0 > c 

<

mewte é assim. / 131; k“alker / — qualquer, — / 137 ;
> '

I a í a Igumaf / algumas, — / 99; dka Ide^rada / de caldei
a s  ->> < c —y>

rat/a — / 705; sa lga:da / — salgada / 131; k®a ífceT / — nUal-
— T C - * ■ > < '

v \ & ,
quer / 131; a lke:va‘ / Alqueiva / 755; I a 2 fia lkera:r /

-*> C ->> -►> ; C '

/ É alqueivar j 133; I a—»-aí e a-^al^uf trel / — em Aljustrel / 80;
c > c c > C

I a*í aikofa  / (Uma) alcofa / 75; kaide:ra / , — caldeira / 55;

» » # i /
I a*7 S-i^uf tre l — o Aljustrel / 52; tadve:/ / Talvez, — / 143;

c > 
►>

i t / i i /

I a:í da:lgum:af / — d’algumas / 102; I a: 2 a: ltu:ra' /
> < ( > ;  i  r > ;  i  

<  <

/ — altura / 755; I a í íaív e • /  / — talvez /  92; I aí oalmo:s’u / 
> > ( j  c c
c c

/ — ao almoço — / 125;

(1) * Possivelmente: a l .

(2)* Possivelmente: /  ou /  ou 7—►/. (2)* Admitiu-se a  como provável.
f > -+>
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IV  —  A grup am ento  (ul)

i

Em sílaba tónica:

1 u:l pu:ls« /  pulso 98 (2); 1 ud dwpu:h'u / — do pulso. /  125;

1 u:l d®pu:ls'U' 1 — do pulso /  125; 1 U'l . ivudtuf / e vultos /  98;
i i i i <
> > > >

1 ul azul /  — azul /  98; 1 ul (ãz)ul /  —- (fita) azul 1 74;
<i < i < <

> >
r r

1 u—>1 df-ku-^-lp / Desculpe—  / 141; 1 u 1 k  u Ipcr /  135;
O (>) (>) '

1 u l p u l su / —  pulso — . /  79; 1 uh ’ azuh /  —  azul. /  84;
o < > x

Em sílaba átona:

1 ul-Mr] kuhMr\p3L:du /  —  culpado / 135; 1
r r

ul ' kulpa:du /  —  cul-
< < > > >

/ /
pado j 135; 1 wl vwlta.:n / —  voltar. /  55; 1 wl swlte'ra / — sol-

c

íeira, — ! / 98; wltã:r / — voltar — / 140; I H sHtewu j solteiro / 131;
c c c

I wl swlté-ru l Solteiro,— / 102; 105, 117, 123, 129, 134;
c c

\ \ 4

I oH so®lte'ru / solteiro / 122; I ol volt&n / — voltar. / 55;

\ \ / i
I ol so'soltemra / —, sou solteira / 101; 133; 133; I ol solte'ru j

(W) (lí)
c c

/ — solteiro J 130; I o Z so:s o lte‘ra / — sou solteira ( 100;
. . c

l / l  / \
I ol so’solte’ra' ! / Sow solteira! / 52; I ol solte‘ru / —solteiro / 54;

c c
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115; 121; 127; 69; voltei») / Voltei— / 103; I ol soltem / Sol-
c c c C

teiro / 115 ; 124 ; I o ** vo utã:r / — voltar, — / 133 ;
< l c i '

I ol s'0-*molte:ru / Soa solteiro / 125; 93, 118, 139; 141;
. • • c

I ol solte-iru‘ / Solteiro. / 134; I o:-*»l so:-*vlda.d-M.u\ j — sol-
. . i

T
dado 1 143;

V — Agrupamento (ol)

Fm sílaba tónica inicial:

I o l vo Itu j volto — / 133; I o l fo Iga• / — folga. / 125;
c

I o £ ‘vo Itu / — e vo/ío. / 700; I oí / — golpe / 89;
•—>■> ■—>> > >

I o‘l vo-ltu I volto — / 75;

Em sílaba tónica final:

I o:ll du3tfpapo:V / — do Espanhol. / 140; I 3.7* M,fpapo:h / —espa-
c c .

nhol, / 139 ; | 37* umfino’h / — o rouxinol-— / 33;

I 3-*f karako-^l / caracol / 63; I 37 karako’1 / caracol / 722;

I 37 karako'1 / — caracol / 700;
.  I . 1

No monossílabo «sol»:

I o27 5oí/ / —5o/. / 35; l o / *  so h / — ío/, / 73;
c c —»  —»

I 3Ü onafse-dusol / oo nascer do sol. / 37;
5
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C onsoante (r) —Variantes:

Em sílaba tónica:

I r srrvu / —sirvo I 129; te’rs'a / terça / 87; 121; 123; \e:rd—*[H] /
x  T c T

* • • •
/ — (Castro) Verde / 100; aserpa / — a Serpa / 102; dversu j — de

V. — / ■
verso— / 118; ahpertu / —ali perto / 122; e me:rtu'la' / Em Mértola / 133;

< o
• v  • • •

afa.:rta / —à farta, — / 102; ku:rta‘f- / curtas f 108; eas’0‘rda / — é 
C t ^ t ^  k  k  ^

açorda / 125; 125; eko form f é conforme / 111; 119; 115; orta / horta /

/ 775; 59, 122, 137; 60; porkuf f —porcos— / 89; 92; foru / -fo rte  f

2 c
/ 777; 779; jfo* rma / —forma / 722; aprna / — a jorna, f 125; 127,

133 (2); 139; amo'rtvavi:da' / A morte e a vida / 135; korda / — corda /
x < c c

Oá •
I 110, 119, 123, 126, 138; kato'rz• / — , catorze / 138; 125; prtfo‘rnu' /

c

(.) „  ,<■>
/ — p’ro forno } 129; 96; I r e me: r tuia• / — em Mértola j 131; 99;

c

r af'ã : rta'! / À farta! / 137;

(2) * Admitiu-se e ; como provável.
(3) * Abreviamento sensível da duração normal com função expressiva.
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*
I r az^rviXaf / —as ervilhas. / 57; ervidel / Ervidel. f 84; 86 , 88)2);

Em sílaba átona:

* *
kuart&l / — quartel / 78; 89; purtel / Portei / 64; purta:l* j — portal, 

c > <

hein? / 89; kurdewu / cordeiro / 115; kwrtava / — cortava / 117;

* * / I
tdrce'ra* / Terceira / 121; 122; dŝ rt e:za‘ / De certeza / 137; 64;

i • / » * / i
burbu'!e:ta' / — borboleta / 134; fccrtura / — fartura / 775; 55; 

c c

karvaXal / Carvalhal— / 107; I f purke:? / — , porquê? / 137;
. <— i i i

F F C

Consoante (r) — Variantes:

I r mapr / —major ( 63; vie:r / — vier / 64; dapuftar / d’apostar / 64;I I  I

64 (3); ver j —ver / 57; 135; 141; va:la:ve:r! j vá lá a ver! (2.° vez) / 775; 
c • T= = c •

/ — saber. / 77; 757; trabaXad:r / Trabalhador / 79; 79; rdgador / rega-
c T c . • <«

dor I 64; 74, 80, 101; 110, 115, 129; sjio’r / , — senhor. { 82; pdrte s'e:r J
. • c c '

/ i  mm
/ pertencer / 75-7; 755; 757 (7J; I r e‘trabaXa’rnuka pu / E trabalhar no

• ' o

(1) * Possivelmente em nível tensional frouxo.
v

(2) * Possível velarização do fej no sentido de [ij. (2)* No verbete de clas-
c

sificação figurava com a notação: eeí.
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campo. I 133; 133; I r trabaXado' r / trabalhador. / 64; rogado' r j
(') 0) i 0)

F*

/ — regador / 116; kwme r / —, comer— / 121; I n  urgado'n; 
c (l)

| n das-uãn? / _  d’assoar? / 87; I r flo'r / —flor / 123; 141;
i i
F F

f l  o I —flor (com) — / 134; kaza:r I — casar / 130 ;
( c )i i

F F

vidamrt i ta/ — vida militar / 87; I -H>] tra b aXa~ \̂f\nuka mpu / Tra-
i i  (°) °
F F

balhar no campo. / 124;

(Continua)
ARMANDO DE LACERDA 

JOHN M. PARKER

(2) * Possivelmente (o).



THE NATURE OF VOWEL QUALITY

P R E F A C E

The present monograph is based on a thesis which was accepted for 
the degree of Ph. D. by the University of Edinburgh in 1959. The thesis, 
which was duplicated and issued as a supplementary report under the Ministry 
of Supply Extra-Mural Contract N° 7/GEN/1421, was based on a number 
of articles and papers planned to form a series discussing different aspects 
of the phonetic quality of vowels. Thus much of chapter one is contained 
in an article «The classification of vowels» which was published in 
Lingua, 5.2, (1956). Material from this article is also incorporated in 
chapter six. Other parts of chapters one and six, and also part of chapter 
two are contained in «The value of phonetic statements» published in 
Language 36.3, (1960). Material from chapter three was presented in a 
paper read at the June 1960 meeting of the Acoustical Society of America, 
an abstract of which was published in J. Acoust. Soc. Amer. 32.7, (1960). 
Chapters four and five are based on articles written in collaboration with 
D. E. Broadbent: «Information conveyed by vowels» which appeared in 
J. Acoust. Soc. Amer. 29.1, (1957), and «Vowel judgments and adaptation 
level» which was published in Proc. Roy. Soc. B, 151, (1960). The first of 
these two articles was largely the work of the present author; but the second 
was undoubtedly mainly Broadbent’s work. Both these articles were 
rewritten before being incorporated in the thesis; and it is the rewritten 
versions that occur here. Consequently Broadbent should not b e . held 
responsible for any of the statements that are made. Nevertheless the fact 
remains that the development of the original ideas expressed in chapter 
five was entirely due to him, and it might be best to consider the present 
author, in this chapter, as Broadbent’s inadequate mouthpiece.

Several other people also contributed a great deal to the thesis. Walter 
Lawrence took part in the discussions which resulted in the experiments 
described in chapters four and five; and it is of course solely due to his work 
in devising a suitable speech synthesiser that these experiments became possible. 
J. Anthony was also particularly helpful in the preparation of the material
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for the synthetic speech experiments, and in discussions of problems of 
acoustic analysis and synthesis. In addition R. Sillito, Elizabeth Uldall 
and Peter Strevens offered a great deal of hepful criticism. However the 
thesis obviously owed most to David Abercrombie. Many of the concepts 
were originally suggested by him; and he was critically concerned with the 
development of the whole work.

Finally I would like to thank again all the phoneticians who took part 
in the experiments described in chapters three and six; it was an especially 
great privilege to be able to work with Professor Daniel Jones in this way.

PETER LADEFOGED



CHAPTER 1. A DEFINITION OF PHONETIC QUALITY.

Phoneticians are often faced with the problem of comparing vowels. 
Because of this they have elaborated theories whereby vowels are classified 
in certain ways according to their quality. In practice most of these theories 
work very well, and there is a high degree of agreement among the judgments 
of skilled phoneticians. It is often possible for a phonetician to describe a 
vowel in such a way that another phonetician who has not heard the vowel 
is nevertheless aware of the particular vowel quality that has been specified. 
However, the assumptions underlying the theories of vowel classification are 
seldom explicitly stated. This thesis will consider the ways in which phone
ticians make their judgments; it will also consider the possibility of making 
instrumental measurements which would lead to a similar form of specification.

When a phonetician hears a vowel he is usually capable of allocating it 
to one of a number of «general human categories of sound». (Abercrombie 
1954). Although phoneticians sometimes use a limited number of symbols 
to indicate broad areas of vowel quality, in detailed treatises they usually 
distinguish between many different types of vowel. Bloch and Trager (1942) 
give 42 different vowel symbols, and recognise the possibility of having to 
use additional diacritics «where it is necessary to indicate still finer distinctions» 
(op. tit.). Other phoneticians denote small differences between vowels by 
means of vowel diagrams and descriptive labels. Thus Jones (1956) distin
guishes between many variant pronunciations of the vowels of English, 
some of them being closer together than any two symbols used by Bloch and 
Trager. Many other phoneticians have produced similar classifications. 
But what are the criteria on which all these judgments are based? What 
are phoneticians really doing when they describe a vowel sound by allocating it 
to a certain box in their scheme of categories, or a certain point oh their vowel 
diagrams ?

Obviously this has nothing to do with the different vowels that occur 
in any one language. It is a general phonetic problem, and cannot be consi
dered in terms of phonemes or diaphones. This point, however, has been
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overlooked by some investigators. Russell (1928) for instance, in his work 
on the relation between vowel quality and articulation, denotes the quality 
of the vowels by references to key-words, e. g., «vowel [E], pep». But as Jones 
(1956) has noted, there are many variant pronunciations of the vowels of 
English. Some speakers of Standard English have a vowel in the word pep 
which is the same as the vowel in the word pap as spoken by other speakers. 
Consequently we can regard «vowel [E], pep» only as a label giving a very 
rough indication of the vowel spoken by a particular subject. For many 
purposes this may be all that is required. But a more precise classification 
is necessary when discussing the nature of vowel quality. Consequently, 
Russell’s research and conclusions are of only limited value.

Most other workers in the field recognize that vowel qualities cannot be 
precisely specified in term of key-words. For example, Peterson (1952) who 
conducted tests with the vowels [I] and [ae] took elaborate precautions to 
ensure that the vowels pronounced by different subjects were in fact phonetically 
identical. Consequently the resulting research is of much greater value. 
However, even a writer such as Joos (1948), who is usually well aware of the 
dangers of using phonemic categories as a basis for research into phonetic 
quality, occasionally becomes confused. When discussing acoustic 
measurements of the second vowel in the word hotel as pronounced by three 
different speakers he says: «Evidently the three vowels were perceptibly 
different. Yet the phrase Where is a hotel was pronounced in exactly the same 
style by all three speakers. True, they do not speak the same dialect, but 
they all speak American English, and there is no American isogloss dividing 
varieties of /e/ in hotel [Mo evidence for this statement is cited] ... this is not 
a question of phonemics: these three vowels are already phonetically identical, 
although acoustically distinct.» (op. cit.). As we are given no other relevant 
evidence concerning the pronunciation of these three speakers, it is difficult 
to know what is meant by the statement that these vowels are phonetically 
identical. Joos does not say that he means that he has heard these vowels, 
and, as a phonetician, considers them to be identical. There may be no Ameri
can isogloss dividing the varieties of /e/ in hotel. But this vowel is certainly 
known to vary a good deal from speaker to speaker; and it does not seem useful 
to assume (as Joos appears to do) that these vowels have the same phonetic 
quality just because they belong to the same diaphone.

It is obvious that phonemic classifications do not provide a satisfactory 
basis for establishing phonetic categories. But it is essential for many purposes 
that there should be criteria for classifying vowels in general phonetic terms. 
Much of the teaching of phonetics rests on the premise that it is meaningful 
to talk about the similarity of vowels spoken by different people. A phonetician 
often has to consider whether a vowel he has pronounced is, or is not, the same
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as a vowel another person, such as an informant, has pronounced. This 
situation also occurs in teaching the pronunciation of a language. It might 
be considered that on such occasions the teacher is merely trying to prevent 
the pupil from making a vowel sound which could be confused with that in 
a different word. But most teachers of pronunciation are not content with 
ensuring that their pupils are understood. They are usually trying to prevent 
them from speaking with any accent which they consider to be undesirable.

We see, therefore, that a phonetician has to be capable of distinguishing 
many more vowel qualities than there are in his own speech. It is not sufficient 
for him to be able to say that a given vowel sound is like one or other of his 
own vowel sounds. He must be capable of saying something about the degree 
of similarity. His doing so indicates that his own vowels are like known places 
on a map, and that he is making a phonetic judgment in stating the distance 
between one of his own vowels and a vowel pronounced by another speaker.

Phonetic similarity in this sense seems to be definable only in terms of 
judgment by the trained observer. Any listener can distinguish between 
certain vowel sounds; after a little training it becomes possible to distinguish 
between many more; a highly trained phonetician can differentiate between 
a very large, but nevertheless finite, number of vowels. Consequently, in 
phonetic research, two vowels can be equated if, and only if, a trained phone
tician regards them as being the same.

So far in this discussion of similarity no reference has been made to the 
fact that the phonetician will sometimes equate two vowels that can be 
differentiated by any observer, however untrained. Thus vowels spoken by 
a bass and a soprano may be considered to be the same, although they are 
obviously different sounds. The psychological processes underlying this 
identification are not fully undesrtood. What probably happens is as follows. 
The listening phonetician assesses the sound; but he does not consider the 
sound as a whole. He focuses his attention on certain features of the auditory 
sensation, by reference to which he can determine the quality of the vowel. 
The rest of the auditor y sensation is considered to be irrelevant when judgments 
concerning quality are being made. In a similar way, when judgments con
cerning pitch are being made the listener focuses his attention on certain 
other features of the auditory sensation, neglecting those features from which 
he could abstract information about the loudness and quality of the sound.

We know a considerable amount about the acoustic correlates of pitch 
and loudness. Thus we know that the pitch of a sound depends primarily 
on the fundamental frequency of the sound wave whereas the loudness is 
largely dependent on the amplitude. But we do not yet know so much about 
the acoustic correlates of that part of the auditory sensation from which 
vowel quality can be abstracted. But before we can discuss this question
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we must note that speech sounds can be equated in a way peculiarly their 
own. Many other sounds can be classified according to three separate factors: 
their pitch, their loudness, and their quality. Thus we can disregard loudness 
and quality and compare the pitch of two sounds, considering only whether 
they are on the same note or not; similarly we can compare their loudness 
irrespective of the other two factors; and we can also compare their quality 
irrespective of everything else. It might appear that in comparing the vowel 
sounds of a soprano and a bass we are assessing their quality. But it is not 
as simple as this; in the case of speech sounds we can consider pitch, loudness 
and two sorts of quality, which we may label phonetic quality and personal 
quality. Thus when we say that two vowels are different we usually do not 
mean to imply anything about their pitch and loudness, nor about their personal 
quality, but only that they differ with regard to that one aspect of their quality 
which we term phonetic quality.

As a particular instance we may consider the case of vowels pronounced 
by speakers with recognisably different voices. We may find that both speaker 
A and speaker B are pronouncing what we recognise to be the same vowel; 
furthermore, these vowels may be identical in pitch and loudness; but they 
may nevertheless be distinguished as sounds, i. e., we could tell that they were 
not pronounced by the same person. Thus when listening to speech sounds 
observers can assess, with a high degree of convergence, four variables; 
loudness, pitch and two aspects of quality.

Most people cannot consider any other sounds in terms of four variables. 
It is only in the case of speech sounds that nearly everybody can say that they 
may be similar as regards one aspect of quality, but different in another.

This point has often been overlooked in discussions of vowel quality. 
There is a tendency to assume that variations in the personal quality of the 
vowels of two speakers are of the same kind as differences in phonetic quality. 
It is, of course, true that we can often distinguish between two speakers of a 
language by assessing the variations in the phonetic quality of their vowels. 
But the fact remains that it is also possible to find speakers whose vowels do 
not differ in what we wish to define as phonetic quality but who can nevertheless 
be distinguished by another factor, their personal quality.

When we assess the quality of a speech sound we need a frame of reference 
which cannot easily be applied to the assessment of the quality of any other 
kind of sound. We cannot, for instance, consider differences in the quality 
of two violins playing the same note as being in any way comparable with the 
differences between two people saying the same vowel. An expert violinmaker 
can easily tell violins apart by what might be called the «personal» quality 
of each violin. But this does not mean that there are two dimensions of 
quality for violins.



—  79 —

The problem is best explained by means of diagrams. Figure 1.1, on which 
speech sounds can be depicted, shows two dimensions: personal quality, and 
phonetic quality. (Pitch and loudness are considered as constants for this 
purpose). When speaker A pronounces vowel 1 at a given pitch and loudness 
we may represent it by a point as shown; similarly his pronunciation of vowel

y'

iesii
} A2

• B3

4° ■A0 A0
phonetic quality

Fig 1.1 Differences in quality among speech sounds can be shown in two dimensions; 
one axis represents personal quality and the other represents phonetic quality. Thus the 
sounds designated by points on the line x —x have a personal quality in common; and 
the sounds designated by points on the line y — y have a particular phonetic quality in

common.

2 at the same pitch and loudness is represented by a second point alongside the 
first. Speaker B pronouncing vowel 2 (also at the same pitch and loudness) 
is designated by a point immediately above A2. When B pronounces vowel 3 
it is represented by a further point as shown. So in the diagram it is posible 
to depict different speakers (i. e., differences in personal quality) along one 
axis, and different vowels (i. e., variations in phonetic quality) along the other.

But it is not possible to diagram differences in the perception of the quality 
of different musical instruments in the same way. All such differences 
excluding pitch and loudness can be shown on a straight line (figure 1.2). 
The fact that there are differences in quality between two violins merely means 
that there is a length of line corresponding to violin quality. By no means 
is it possible to represent two different dimensions of perceived quality of 
musical instruments. We may represent violin 1 playing a given note at a 
given loudness by a certain point, and violin 2 playing the same note at the 
same loudness by a second point alongside the first. If we now consider, 
say, two trombones playing the same note as the violins and at the same loudness



— 80 —

we shall be abe to represent these sounds by two more points some distance 
along the same line. Even if it is felt that this is not possible, and that there 
has to be an entirely separate line for trombone quality, there can be no 
justification for placing this second line above the first. This would imply 
some kind of sameness about points along a vertical line, i. e., that there was 
something in common between trombone 1 and violin 1, trombone 2 and 
violin 2, etc. But this is not so; differences in perceived musical quality may 
be small or great, but they are all of one kind. It is only in the case of speech 
sounds that we habitually distinguish two dimensions in discussions of 
quality alone. Of course, if differences in pitch are taken into account in 
considering musical sounds, then these sounds will also have to be considered 
in terms of two dimensions. But in these circumstances vowels have to be

N* r
#  &

/ /

quality

F ig . 1.2 Differences in musical quality are in one dimension. The line representing 
trombone quality cannot meaningfully be placed above that representing violin quality. 

There is nothing in common between trombone 1. and violin 1.

considered in terms of three dimensions. An extra dimension is always 
necessary when considering speech sounds which are (or might be) part of 
a socio-linguistic system.

It should be noted that we are not saying that there is anything peculiar 
about vowel sounds considered as physical entities. It is only in the way that 
they are normally perceived that they differ from other sounds. We could no 
doubt learn to assess other sounds in terms of two kinds of quality. Indeed, 
it is possible that this is actually done by some observers. A musician 
considering organs could possibly tell organ 1 from organ 2, irrespective of 
the stops; in such a case it would be possible to represent the perceived quality 
in two dimensions, the quality of being organ 1, or organ 2, being shown in 
one dimension, and the quality of the different stops (diapason, violin, trom
bone, etc.) being represented in the other. However, in practice musicians 
are not often concerned with this kind of assessment; whereas phoneticians 
are continually specifying speech sounds in terms of their phonetic quality. 
Nearly all phonetic theory relies on the tacit assumption that it is possible
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to recognise two kinds of quality. Nevertheless, this fundamental point is 
rarely considered and the different kinds of quality are seldom explicitly 
distinguished.

The peculiar position of speech sounds is due to their being habitually 
assessed as part of a means of communication. Every speaker has learnt 
to separate personal quality from phonetic quality as a result of his constant 
experience of the socio-linguistic system. Phoneticians, who are trained 
observers of socio-linguistic systems, have become highly skilled in their 
assessments of the different kinds of quality. We may conclude that when 
a phonetician equates vowels spoken by different voices he does so because 
in the appropriate socio-linguistic system there could be no difference of 
codified information conveyed by the differences in the sounds.

This does not mean that phonetic equivalence can be regarded as a product 
of phonemic classification. Spoken language conveys far more than is consi
dered by most present day phoneme theories. The listener to speech apprehends 
not only the objective meaning of the words, but also indications of the speaker’s 
attitudes and moods, his place of origin, his social status, etc. Much of this 
information has not yet been codified by phoneticians. But it is nevertheless 
part of the message conveyed by means of the socio-linguistic system. Moreover 
some of it is usually taken into account by phoneticians who wish to specify 
the precise phonetic quality of a vowel. Anyone who is concerned with 
describing the sounds of a language, or with dialectology, or with teaching 
pronunciation, or with developing voice operated devices such as speech 
typewriters, in fact anyone who is concerned with a branch of phonetics which 
is not reducible to a simple phonemic solution, will inevitably have to consider 
phonetic quality in this way. Over and above the phonetic quality there are 
certain aspects of speech sounds that are personal to the speaker. They are 
mainly due to physiological features and are not part of any system. In 
themselves they convey no information except that the sounds were spoken 
by that particular speaker. Consequently they cannot be regarded as units 
in an accepted code.

This situation can be summed up by means of a diagram (figure 1.3) 
which shows the relation between the two main dichotomies. The first 
dichotomy is between the features of speech which have been learnt or acquired 
by the speaker (functional features); and the features of speech which are 
due to those physiological aspects of the vocal mechanism producing them 
which are not within the voluntary control of the speaker (organic features). 
The second dichotomy is between the features of speech which are characte
ristic solely of the speaker as an individual (personal quality); and those which 
are part of the socio-linguistic system (phonetic quality). The latter depends 
entirely on functional features of speech; whereas personal quality may be
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partly innate and partly acquired, and hence depends on both organic and 
functional features. (This viewpoint and the accompanying diagram will 
be further elaborated in chapter 4.)

The distinction between phonetic quality (the attributes of the auditory 
sensation that enable a phonetician to consider a speech sound as part of a socio- 
-linguistic system) and personal quality (some other features of the auditory 
sensation) is one of the basic assumptions of phonetics.

In all the above discussion, the term voice quality has been purposefully 
avoided, since it is liable to more than one interpretation. Many writers 
(e. g. Peterson 1951) limit this term to those features which depend «prima
rily on the physological structure of the vocal cords and the manner in which 
they are used»; but others (e. g. Pike 1947) allow it a broader meaning in

statements such as «General modifications of total voice quality (general lip- 
-rounding, large throat opening, tense vocal cords, etc) affect utterances as 
a whole.»

This divergence in usage arises in part because there are actually two 
different oppositions to be considered. Firstly there is the dichotomy between 
personal quality and phonetic quality. As we have defined it, this opposition 
operates on the socio-linguistic level of analysis. Pike, who uses the term 
voice quality to mean the superimposed characteristics of speech as opposed 
to those which are linguistically significant, obviously has in mind a similar, 
but not identical, opposition. Secondly there is an opposition on the 
physiological level between those features of a speech sound which can be 
said to be due to the state of the vocal cords, and those features which can 
be said to be due to the shape of the vocal tract. It is tempting to assume 
that these two oppositions can be simply correlated, so that personal quality 
can be identified with vocal cord quality, and phonetic quality with articula
tory quality. This is the position taken by Peterson, who consequently can say
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in an article subsequent to the one quoted above: «The phonetic value of a 
speech sound, of course, is independent of language and meaning.» (Peterson 
1952) But if phonetic quality is regarded as something which is assessed by 
phoneticians when describing speech sounds, it cannot be equated with the 
acoustic features which are due to the shape of the vocal tract, since ,as will be 
shown experimentally in chapter four, such features also affect personal 
quality. In other words, personal quality depends not only on the mode of 
vibration of the vocal cords, but also on some acoustic features due to the 
positions of the articulators. Until we know which of the acoustic features 
which are due to the shape of the vocal tract can be correlated with personal 
quality and which with phonetic quality, we cannot equate judgments about 
phonetic quality (which involve socio-linguistic criteria) with statements 
about the phonic data.

CHAPTER 2. THE HISTORICAL VIEWPOINT

In order to get a clearer understanding of the problems involved in the 
description of vowels, it is advisable to consider how our present concepts 
of vowel quality arose. There are two main lines of development involved: 
— the articulatory and the acoustic. We will consider first the development 
of the description of vowels in articulatory terms.

One of the first writers to attempt to describe the position of the vocal 
organs during the pronunciation of vowel sounds was Robert Robinson (1617). 
His account is of great interest to us in that it includes a schematic diagram 
of the articulators. But its importance should not be overemphasised, since 
it seems probable that Robinson’s work had little or no influence on succeeding 
writers.

According to Robinson, the vowels are «framed by the placing of the 
tongue in sundry partes of the roofe of the mouth.... the first taking its 
beginning in the innermost part of the roofe or pallat, and so the rest continuing 
forward, each one orderly in his degree to the last place, being more neare 
to the outmost part of the roofe .... For the more manifest demonstration of 
the construction of the vowells, I have here devised and placed this ensuing 
figure .... [Figure 2.1]. By the arch lyne AB, is represented the roofe of the 
mouth, by the point C, from whence the fiue seuerall lynes are drawne, is 
supposed the roote of the tongue it selfe, and by the seuerall angle of the same 
lynes vnder z n e 3 e are supposed certaine eleuations and bendings of the 
tongue, which cause the fiue seuerall sounds called short vowells, for which 
the same characters z n e 3 e are framed». Op. cit. (It appears later that 
these characters correspond roughly to the phonetic symbols [u, o, a, e, i].)
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The next important articulatory description of vowel quality is due to 
Wallis (1653), who, in contrast to Robinson, greatly influenced all succeeding 
writers. His great book Grammatica Linguae Anglicanae (1653), to which 
the treatise De Loquela is prefixed, ran to five editions during his lifetime 
(1616-1703) and many other editions and pseudo-editions were published 
subsequently (Lehnert, 1936). In the current work reference has been made 
to the sixth edition, published in 1675 in London. In addition the popular

Fig. 2.1 A diagram of the tongue positions for the short vowels from Robinson (1617). 
The IPA vowel symbols have been added above Robinson’s symbols.

grammars of the eighteenth century were largely based on Wallis’s work. 
Thus Greenwood (1711) says: «1 have in this Book taking in everything that 
was Material from Dr. Wallis, but he writing for Foreigners and in Latin, 
I have not pursued his method». Similarly Brightland’s Grammar of the 
English Tongue (1711) is to a great extent a translation of Wallis’s work.

Wallis, in the section entitled «De sonorum formatione», describes vowels 
in terms of a pair of oppositions: high as opposed to low tongue position; 
and rounded as opposed to spread lip position. The original description

u o a e i

A
B



in Wallis (1653) does not inlcude a diagram of any kind. But the restatement 
in Brightland’s (1711) shows a table of the form reproduced here as figure 2.2. 
All the descriptions of this date are difficult to interpret. But it seems that 
these authors were thinking in terms of a (somewhat muddled) two parameter 
system.

Wallis’s contemporary and rival, William Holder, did not advance the 
description of vowels to any extent. He used a uni-dimensional system for
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Guttural 
or Throat

Palatine 
or Palate

Greater Middle Less

a
open

o
e Feminine o obscure

a slender e Masculine
ee

slender
i

o round
oo

Fat
u

u slender

Fig. 2.2 Brightland’s (1711) tabulation of vowel sounds.

classifying vowel quality, though noting that sometimes extra factors had 
to be taken into account (Holder 1669). But his descriptions are inclined 
to be ad hoc specifications, which cannot be considered as a unified system.

A more interesting contemporary account of the formation of vowels 
is given by Isaac Newton who said in his notebooks (c. 1665):

«The fore pte of ye mouth straitned by (drawing in ye lips &) contracting 
ye middle pte of ye tongue to ye rough of ye mouth but ye hinder parte at the 
throate being widned maketh ye pronunciation of y, being more dilated at 
ye rough it maketh i, more still at ye rough but straitned at ye throate makes 
e still more straitned at ye throat dilated at ye rough and ye lipps & chaps a 
little opened makes a, more still ye lips & chaps wide open make o, more still 
ye lipps a little thrust out & contracted makes co, more still makes u, ye throate 
and lipps most straitned & lipps thrust out most makes w.

Soe ye greatest cavity in ye mouth being first made in ye throate & thence 
by degrees moved towards ye lipps further from ye larinx causes ye pronunciation

6
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of ye vowells in order y i e a o w u w. The filling of a very deepe flaggon 
wth a constant streame of beere or water sounds ye vowells in this order w, 
u, co, o, a, e, i, y.» (The symbols are the available printed forms nearest to 
those of Newton’s original handwriting).

By the first part of the nineteenth century the description of vowels

Fig. 2.3 An interpretation of early nineteenth century classification of vowels (c. f. 
Wheatstone 1837), using IPA symbols in place of key-words.

had become standardised in a form only slightly different from that originally 
put forward by Wallis in 1653. Thus Wheatstone (1837) describes vowels as 
departing from «aw» as in folly in two series. «In the first (series), the external 
aperture remains open, and the internal cavity gradually diminishes by the

(more) (sure)

Fig. 2.4 The vowel classification used by Helmholtz (1863), with key-words suggested
by Ellis (1885).

successsive alterations of the tongue. In the second the tongue remains 
depressed but the aperture of the lips is gradually diminished. There is 
also an intermediate series of vowel sounds, obtained by different elevations 
of the tongue when the lips are partially closed; these though abounding in 
many foreign languages, are not used in our own».

This description, which is typical of many of the time, suggests a diagram 
of the form shown in figure 2.3. A similar scheme is used as late as 1863 by
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Helmholtz who uses the diagram shown in figure 2.4 (keywords taken from 
footnotes in Ellis (1885) translation).

The mid-nineteenth century traditional scheme was radically altered by 
A. M. Bell. In his early work Bell (1849) had used the current form of

Back Mixed Front

Hiqh

Low
Fig. 2.5 A display of vowel articulations from Bell (1867).

description in which vowels were classified in terms of two series «labials» 
and «linguals» plus an intermediate series «labio-linguals». But when he 
was working out his system of «visible speech» (Bell 1867), he realised that this 
form of description was inadequate. He describes very poignantly how he 
was haunted by the impossibility of placing the vowel in Sir into the existing 
categories.
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The system of vowel classification devised by Bell (1867) was new in many 
ways; but in particular in that it appeared to describe the position of the tongue 
in two dimensions. The height of the tongue was described as being high, 
mid, or low: and the highest point of the tongue was described as being at the 
front of the mouth, at the back, or «mixed» (i. e., with both the front and 
the back of the tongue raised). This resulted in a scheme in which there were 
nine «cardinal» tongue positions. (This is, incidentally, the first use of the 
word «cardinal» in the description of vowels.) Bell usually discusses these

Scale of Ungual vowels

Fig. 2.6 A combined view of the tongue positions in figure 2.5, also from Bell (1867).

positions in terms of a 3 x 3 arrangement as shown in figure 2.5. At first 
glance this gives the impression of a two-dimensional scheme of classifying 
the position of the highest points of the tongue. But this is not actually how 
Bell considers the tongue positions. As may be seen from another of Bell’s 
diagrams, which is reproduced here as figure 2.6, he considers each of the 
three series front, mixed and back, separately, and does not apply the terms 
high, mid and low, in the same way to each of them.

In addition to the tongue position, Bell described two other factors 
affecting vowel quality: the degree of opening of the lips (which could be 
rounded or unrounded); and the opening between the back of the mouth 
and the throat (which was usually «primary» but could be enlarged so that 
it was «wide»).

Bell’s tabulation of tongue positions is obviously closely allied to many
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modern methods of classifying vowels. But we should note that this is not 
a measure of its validity. For two hundred years before Bell another system 
had been used. Now, ninety years later, in which nearly all considerations 
of vowels have been in terms of the position of the highest point of the tongue 
in a two dimensional system, we are apt to believe that this system of description 
is based on known facts. But our modern descriptions of vowels are not 
the result of experimental observation of articulations, but are largely a direct 
adaptation of Bell’s two dimensional tabulation; and Bell, like Wallis, based 
his theory mainly on subjective impressions. Although Bell’s auditory 
observations were far better than those of the earlier works, even a cursory 
glance at figure 2.6 shows that his knowledge of articulatory positions was 
not in fact much greater.

With the later work of Bell we enter into an era when phoneticians had 
the avowed intention of doing one thing; but actually succeeded in doing 
another. They set out to describe the positions of the vocal organs during 
the production of different sounds; but their success in this enterprise was 
partial. They did, however, succeed in providing categories with which to 
describe their auditory impressions.

In Bell’s classificatory scheme 36 vowel qualities were specified. Sweet 
(1890) modified and elaborated Bell’s system so that he was able to specify 
72 vowel qualities. All these vowels are given articulatory descriptions; 
but it is often difficult to understand what Sweet meant. In particular his 
doubling of Bell’s nine tongue positions by the addition of a further nine 
«shifted» positions, and his modification of Bells’ «primary» and «wide» 
to «narrow» and «wide» seem especially incomprehensible. Sweet had a 
very good ear; and, whatever he may have thought he was doing, he was 
probably only devising categories which would accomodate the auditory 
distinctions which he could hear.

Both Bell and Sweet had declared that they were specifying only a limited 
number of tongue positions solely in order to simplify their descriptions. Passy 
(1887) considered this to be too inexact, and accordingly devised the diagram 
of the French vowels shown in figure 2.7. This is probably the first example 
of this kind of vowel diagram; and certainly, in devising it, Passy was moving 
further towards the representation of auditory qualities rather than articulatory 
positions. At the time when this diagram was published Passy had no exact 
knowledge of the tongue positions of French vowels; and when he represented 
them as being at various distances from one another, he was almost certainly 
assessing what he heard rather than what he felt.

The next step was taken by Jones (1917) who instituted the well-known 
cardinal vowel system in which,in the first place, eight vowel qualities are 
specified, two in terms of tongue positions and the other six in terms of what



— 90 —

was then called acoustic (and what we now call auditory) criteria. But it should 
be noted that although Jones uses this system to describe auditorily perceived 
qualities, it is apparent both in his conversation (see chapter 3) and in his 
published works, that he considers that a point on a cardinal vowel diagram 
actually specifies an approximate tongue position. Thus the legend beneath 
the vowel diagram in the eleventh (1956) edition of his English Pronouncing 
Dictionary reads «A diagrammatic representation of approximate tongue- 
-positions of average English vowels compared with those of Cardinal Vowels. 
(The dots indicate roughly the positions of the highest point of the tongue)».

Hintere qemischte vordere

Fig. 2.7 A representation of the tongue positions of French vowels from Passy (1887).

But, in fact, although one knows the position of the highest point of the tongue 
for some of Jones’s cardinal vowels, there is no published data about his tongue 
positions during the pronunciation of either the other cardinal vowels, or any 
of the vowels of English. It is probably incorrect to consider that points on 
vowel diagrams describe tongue positions for any speaker, even approximately, 
and in any case it should be noted that Jones makes fairly precise, and not 
approximate statements about the quality of many vowels.

The only published X-ray data showing the tongue positions in a complete 
set of cardinal vowels is that of S. Jones (1929), No measurements are given, 
and the quality of the reproduction makes it difficult to make an accurate 
appraisal of the tongue position. But it is readily apparent that the tongue 
positions are very different from the theoretical description of the articulations 
of the cardinal vowels. In addition, it seems that the tongue does not move
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in a series of even approximately equidistant steps when a set of cardinal 
vowels is pronounced. Figure 2.8 shows the distances on the published 
photographs between the highest points of the tongue in the first four and the 
second four cardinal vowels; the tongue has such as different shape for the 
front and for the back vowels that it is meaningless to compare cardinal vowel

-----  e
0.75

1.75

u -----

£

1.75
5.25

-----  o,o same tongue height

1.25

Fig. 2.8 Measurements in mm. of the distances between the highest points of the tongue 
in the only published x-ray photographs of a complete set of authentic cardinal vowels

(S. Jones, 1929),

number four with number five. There is no scale attached to the photographs, 
but it is apparent that out of the three intervals between the first four cardinal 
vowels, and the three intervals between the second four cardinal vowels, only 
two are equal; and some are so different from the others that it is difficult 
to see how phoneticians could persist in considering that the tongue moves 
in a series of approximately equidistant steps.

The first large scale attack on articulatory descriptions was launched by 
Russell (1928) who even went so far as to declare that «phoneticians are thinking 
in terms of acoustic fact, and using physiological fantasy to express the idea», 
(op. cit.). This is perhaps a little over-stated, since the «acoustic facts» are 
even now not entirely agreed. But it does seem probable that some of our 
auditory impressions of vowel quality may be more simply correlated with 
acoustic measurements rather than with articulatory data. This being so,
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it is advisable to consider the development of our present day acoustic theories 
of vowel quality.

The first major contribution to the acoustics of speech was made by 
Willis (1829). He decided on an original plan of operations : «namely, neglecting 
entirely the organs of speech, to determine, if possible, upon the usual acoustic 
instruments, what forms of cavities or other conditions, are essential to the 
production of these sounds», (op. cit.). His experiments involved the use 
of a reed in a pipe with a variable effective length. Thus he produced two 
tones simultaneously, that of the reed, and that of the. particularly harmonic 
amplified. Possibly because his experiments took this form, he came to the 
conclusion that there were two acoustic features for each vowel sound : the 
pitch on which it was said (corresponding to the pitch of the reed); and its 
own characteristic note (corresponding to the resonance tone of the pipe). 
In his own words «...a given vowel is merely the rapid repetition of its peculiar 
note», (op. cit.).

This theory was taken up and elaborated by Helmholtz (1867). He found 
that the vowels A, O, U (i. e., [a, o, u]) had a single resonance as indicated by 
Willis, but that E, I, ô , Ü (i. e., [e, i, 0, y]) were characterised by two fixed 
resonances each.

A few years later A. G. Bell (1879) found two resonances for each of his 
father’s (A. M. Bell’s) cardinal vowels. After this, for the next 65 years, 
apart from the further observations of other vowels by Lloyd (1891), Paget 
(1923), Crandall (1925), Aiken (1927), Fletcher (1929), and others, the acoustic 
theory of vowel quality did not advance to any extent. During all this time 
it became more and more common to consider that every vowel was charac
terised by two resonances or «formants». But it is noteworthy that the evidence 
presented was often capable of other interpretations. Nearly all the 
investigators presumed that because some vowels were clearly characterised 
by two formants, all other vowels must be capable of a similar specification. 
As a result, somewhat procrustean procedures were often involved in the 
location of formants.

After 1945 a number of writers began to look at the established theories 
in a new way. The first publication of a relation between the formant fre
quencies and the traditional form of vowel diagram is by Essner (1947), who 
showed that, if the frequency of the first formant was plotted against the 
frequency of the second formant, «Nous constatons que l’ensemble des 
voyelles considérées est inscriptible dans un quadrilatère, et ceci rapproache 
cette représentation acoustique de la répresentation actuellement classique 
de Daniel Jones et Lloyd James» (op. cit.). Seemingly independently this 
point was also made by Joos (1948); and members of the Bell Laboratories 
published an article in which «it is shown that movements of the major



93 —

resonances in the voiced sounds of speech may be represented by traces in a 
three dimensional graph». (Potter and Peterson, 1948).

Both Joos (1948) and Potter and Peterson (1948) acknowledge their 
recognition of the importance of formant frequencies as being in part due to 
the sound spectrograph (Potter et al., 1946). This was the first instrument 
to make large scale acoustic analysis a practical possibility; and this had 
important consequences. Previously all the observations of formant 
frequencies had been based on measurements of the acoustic characteristics 
of the vowels of a few individuals. But now, after the analysis of a large 
number of vowels, it became apparent that vowels which were considered to 
be phonetically equivalent did not necessarily have the same acoustic cha
racteristics.

This problem was extensively studied by Peterson (op. cit.), whose experi
mental approach was somewhat similar to that to be described in chapter 3 of 
this thesis. In his theoretical article (Peterson 1951) he suggests: «One 
approach to the study of phonetic value would be to select a group of vowels 
which had been judged to have essentially the same phonetic value, but which 
differed in the other three aspects: those physical factors or relationships 
which were found to be common to such a set of samples would then define 
their phonetic value». Later (Peterson 1952) he put this procedure into 
practice, recording samples of the vowels / I / and /se/ in such a way that 
«A group of matched vowels was obtained for men, women and children». 
As a result of his measurements of these vowels he states that «The front vowels 
could be rather readily identified by observing the positions in frequency of 
the peaks of the first three formants». But he does not state exactly what 
functions of the three formant frequencies could be used as an objective 
measure of phonetic values.

Peterson’s work is valuable, but limited in that he provides data about 
only two vowel qualities. Another phonetician who has given prominence 
to the difficulty of separating phonetic and personal quality is Joos (1948); 
and his work though in some ways more valuable, is even more limited in 
that he presents hardly any evidence for his conclusions, claiming that the 
research was done «under conditions which forbade publication at the time 
(during the Second World War) and required leaving behind almost all data 
but what could be retained in the memory», (op. cit.).

Joos came to the conclusion (which, considering the lack of data, is better 
regarded as a hypothesis) that the phonetic quality of a vowel depends on the 
relationship between the formant frequencies for that vowel and the formant 
frequencies of other vowels pronounced by that speaker. A necessary part 
of Joos’ theory is that whenever a listener to speech has to identify a vowel 
without the benefit of any clues from the context, he utilizes whatever



knowledge he has of the speaker’s formant frequencies in other words. Even 
when the vowel which the listener is hearing is quite unlike any that he has 
ever heard that speaker produce before, he nevertheless focuses his attention 
not on the absolute values of the frequencies of the formants, but on the relation 
between those frequencies and the general ranges of frequencies which he 
expects to be characteristic of the speaker. Thus on this theory the phonetic 
value of a vowel depends on the way in which its acoustic structure fits into 
the pattern formed by the acoustic structure of other vowels produced by the 
same speaker.

Joos’s theory is undoubtedly of paramount importance as will be seen 
in subsequent chapters of this thesis. But it should be remembered that when 
originally put forward it was supported by very scanty evidence; and it should 
certainly not be regarded as proven for all vowels.
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CHAPTER 3. THE ACOUSTIC ANALYSIS OF CARDINAL VOWELS

In order to investigate the way in which vowel quality might be specified 
in instrumental terms, it is convenient to have a corpus of sounds which 
competent observers consider to be identical in phonetic quality. As we have 
noted, the vowels occurring in normal speech cannot be used for this purpose 
There is little to be learnt about differences in vowel quality from measurements 
of the vowels in a number of English words spoken by different people, simply 
because words spoken by different people seldom contain vowels which are 
considered (by phoneticians) to be phonetically equivalent. I have never yet 
met any group of potential subjects who normally pronounced a set of words 
containing a number of phonologically different vowels in such a way that 
competent phoneticians consider that all the vowels in the corresponding 
lexical items have the same phonetic quality. The only vowel sounds which 
are always said to be identical in quality irrespective of the speaker are cardinal 
vowels.

As we saw in the previous chapter, there have in the past been various 
systems involving ‘cardinal vowels’. But undoubtedly the best known at the 
present time is that devised by Daniel Jones. In this thesis, the phrase ‘cardinal 
vowel(s)’ is used as a technical term. Whenever the phrase occurs without 
further qualification it is intended to designate any sound(s) produced by 
Daniel Jones and stated by him to be cardinal vowel(s), or any sound(s) pro
duced by any other speaker which are considered by competent observers to 
be equivalent in phonetic quality to the corresponding cardinal vowel(s) 
produced by Daniel Jones. By competent observers we mean phoneticians 
who are thoroughly conversant with the exact quality of the original cardinal
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vowels as a result of prolonged training and instruction by Daniel Jones, 
or by one of his pupils.

It should be noted that in this thesis the phrase ‘the cardinal vowels’ is 
not used to designate any set of sounds produced as a result of merely following 
certain published specifications. Daniel Jones has made it quite clear that: 
«The cardinal vowels cannot be learnt from written descriptions; they should 
be learnt by oral instruction from a teacher who knows them». (Jones 1956). 
The implication of this is that the written descriptions are to some extent 
‘imitation labels’ (Pike 1943). But this, of course, is irrelevant to the fact 
that the cardinal vowels are precisely determined vowel qualities.

This point of view is not understood by many American writers. The 
Haskins Laboratory group, for instance, say of one of their speakers — 
«a phonetician whose native language is French. Naturally his conception 
of the color of the cardinal vowels might differ from that of Daniel Jones». 
(Delattre et al. 1952). This seems to imply either that the vowel qualities of 
the cardinal vowels will depend on the native language of the speaker, or that 
they are intended to occupy areas rather than specific points in the vowel 
continuum; but, from our point of view, neither of these implications is correct. 
The same writers go on to say: «However we should guess that the differences, 
if any, are very small, since for 11 of the 16 vowels the I.P.A. offers French 
vowels as guides to pronunciation», (ibid). But Daniel Jones has expressly 
stated that it is possible to give only «some very rough indication of the values 
of the cardinal vowels by means of key words» (Jones 1956).

Other American writers display a similar lack of knowledge of the cardinal 
vowel system. Thus Hockett (1955) is obviously not very well aware of either 
the practical use or the theoretical background of the system. After having 
discussed the «traditional misunderstanding of ‘IPA’ in equating phonological 
units with cardinal vowels» (which, of course, IPA phoneticians do not do), he 
goes on to state that it is not surprising that some of the French vowel phonemes 
(sic) are similar to cardinal vowels, because «the French vowel system played 
a major role in the development of the original «cardinal vowel» theory» 
(op. cit.).

However, these aberrations need not concern us unduly, since the more 
rigorous point of view outlined above is shared by most British phoneticians. 
Since in this thesis the cardinal vowels are considered to be not sets of sounds 
produced according to certain specifications, but sounds judged by competent 
observers to have certain phonetic qualities, it follows that sets of cardinal 
vowels pronounced by a reliable phonetician trained by Daniel Jones will be 
identical in phonetic quality (but will probably not be identical in personal 
quality) with sets of cardinal vowels pronounced by any other reliable pho
netician who has undergone similar training. As we have noted, they are
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the only sounds which have precisely determined qualities; consequently no 
other sounds are as useful in experimental investigations of what phoneticians 
mean by phonetic quality.

In January 1954 recordings were made of a number of sets of cardinal 
vowels spoken by different phoneticians on various pitches. The procedure 
was as follows. All the recordings were made in the studio of the Phonetics 
Department of the School of Oriental and African Studies, University of 
London. (Thanks are due to Professor J. R. Firth for placing the studio at 
our disposal, and to Mr. N. C. Scott for making all the necessary arrangements.) 
This studio is pleasant medium-size room, in which it is possible to converse 
without being overconscious of the surroundings. It is reasonably soundproof, 
but some noises and vibrations from other parts of the building can be heard 
occasionally.

The recordings were made on a Ferrograph tape recorder (Edinburgh 
University Phonetics Department, Ferrograph No. 6) which was checked 
before and after the experiment, and was found to have a flat frequency 
response from 60 — 9,000 cps =F 2 db. On some of the tapes made at 
S.O.A.S. there is a slight print through which just audible; but even considering 
this, there is a signal to noise ratio of better than 40 db.

During the recording sessions I sat alongside the recording machine in 
one comer of the room, and Professor Daniel Jones sat at the other end of the 
room alongside a small table on which stood the microphone (a Reslo Ribbon). 
The phonetician who was being recorded sat in another chair alongside the 
table where he could converse with Professor Jones.

The following phoneticians took part in the experiment with Professor 
Jones: G. F. Arnold, J. Carnochan, Miss Chapallaz, D. Fry, A. C. Gimson, 
Miss Henderson, J. D. O’Connor, J. Pring, N. C. Scott, Miss Tooley, J. D. 
Trim, and Mrs. Whitley. At the time of the experiment each of these pho- 
ticians had been on the staff of the Phonetics Department of either University 
College or S.O.A.S., London, for at least five years. Thus the performers ip 
this experiment were all very experienced phoneticians who were fully conver
sant with the cardinal vowel system and were accustomed to specifying vowel 
qualities in a wide variety of languages; and the ultimate judge of the quality 
of each vowel was Professor Daniel Jones.

Each of the subjects was first of all rehearsed by Professor Jones in the 
performance of the eight primary cardinal vowels, and then pronounced a 
number of sets of vowels on different pitches, each set being criticised and 
discussed by Professor Jones and by the subject. Recordings were made of 
each subject saying at least five sets of vowels ; in addition a great deal of the 
comment and discussion was recorded. The original tapes (nine reels, each 
with 30 minutes of recording on the top track in the C.C.I.R. sense) are stored



in the record library of the Phonetics Department of the University of 
Edinburgh.

One or two points of interest arose during the making of these recordings. 
In the first place it became apparent that, despite the published specifications, 
Professor Jones was considering the eight primary cardinal vowels as being 
formed of two relatively independent sets, the first four constituting one set, 
and the second four the other. Time and again he would make comments 
of the form «The first four were all right, but let’s have the back set again». 
It was continuously noticeable that when a subject had any difficulty in correctly 
performing one of cardinal vowels two, three, six or seven, Professor Jones 
would usually rehearse his pronunciation not of that vowel in isolation, but of 
the vowel in the context of the appropriate sub-set. On the other hand cardinal 
vowels one, four, five and eight were often regarded as qualities which could 
be practised in isolation. Thus it seems that these vowels may have been 
regarded as the end points of two independent sub-sets. This is, of course 
not suggested in any way by the original descriptions of the cardinal vowels. 
Cardinal vowels one and eight are end-points in the series (although no use 
is made of this in defining the quality of cardinal eight), and cardinal five is 
defined as a fixed point in the series; but cardinal four is not defined as an end- 
-point in any way. It is interesting to note, however, that the late Ida Ward, 
a former pupil, colleague, and close associate of Professor Jones has published 
a description of the cardinal vowels in which it is stated that the tongue positions 
of cardinal vowels one, four, five and eight «Give the four ‘corners’ of the 
cardinal vowel figure» (Ward 1945).

There were also indications that most of the subjects thought that both 
Professor Jones’s performances of cardinal vowel number six, and the pro
nunciation of this vowel which he expected from them, were not in accord 
with their idea of the quality indicated by the published description of the 
cardinal vowel system. Nearly all the subjects had more difficulty with this 
vowel than with any of the others. Mr. Scott (who was one of the most senior 
of the subjects) verbalised what was apparently the common difficulty by 
saying «1 feel I am coming forward when I please you more» (Tape 1, half 
way through). Later on Professor Jones and Mr. Scott had the following 
conversation which was recorded (Tape 2, near the end).

Professor Jones: What did you think of my number six?
Mr. Scott: Well... as you see... I’m not very capable of...
Professor Jones: No, I know, but nor am I ...... I mean I’ve always

had difficulty with it.
(Mr. Scott then goes on to say that it is as he remembers it 

on the record; and then restates his difficulties with his own number
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six, namely, that he feels he is coming forward when he pleases Pro- 
jessor Jones more).

Professor Jones: You don’t think mine is a little forward do you?
Mr. Scott: Would you mind making it?
(Professor Jones says [a, o, o, u]).

Mr. Scott: W ell...... I’m not sure it .... gives me something
of a forward impression .......  which may be
entirely my ear.....wrong calibration.

None of the other phoneticians who took part in the experiment 
made any remarks of this kind to Professor Jones; but several of them, 
in private conversation with myself, said that they agreed with Mr. Scott’s 
point of view.

On the nine original tapes there were a very large number of attempts at 
pronouncing sets of cardinal vowels (as well as a great deal of discussion). 
At the time when the recordings were made Profesor Jones noted that many 
of the sets were incorrectly performed, and should be disregarded. The 
remaining 92 sets (all of which Professor Jones at the time of their performance, 
had considered to be «Excellent», «model sets», «very good», «good», «fair», 
«reasonable», or of which similar words had been used) were copied onto another 
tape, henceforth referred to as «Tape A». The copy was made by playing 
back the original recordings on the tape recorder on which they were made 
and re-recording the relevant parts on another Ferrograph with a frequency 
response of 60-9,000 cps 2 db. As a result of the copying there were slight 
losses in the higher frequencies, but the. copied recordings are within 1 db 
of the original recordings up to 6,000 cps.

Copy tape A was played back on 13 April 1954 at University College, 
London, to a group consisting of Professor Jones and most of the phoneticians 
who had been recorded. This meeting was not very profitable, the only 
outcome being that Mr. Pring declared that he was not satisfied with his own 
performance and accordingly he requested that the recordings of his cardinal 
vowels should not be considered further.

A subsequent visit in the following month to Professor Jones at Gerrard’s 
Cross was far more profitable. On this occasion Professor Jones was able 
to listen to tape A and carefully consider each set of vowels in turn. As a 
result of his further comments, 53 sets were selected for analysis on a sound 
spectrograph. However this analysis was not made with sufficient care to 
permit accurate measuring, and, although some useful insights into the nature

Or
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of vowel quality were obtained, the results had to be discarded. Thirty one 
of these sets were also analysed with the aid of a 48 channel spectrograph 
(Fant 1958 c); but this analysis was also not suitable for accurate measuring.

The final acoustic analysis was, however, made of these same 31 sets. 
These sets were selected so that in the tape for final detailed analysis, there 
would be for each of the eleven phoneticians at least two, and, if possible, three 
sets of vowels which were considered by Professor Jones to be good complete 
sets not in the extreme pitch ranges.

The final acoustic analysis of all the vowels in these 31 sets was made with 
the aid of a modified Sonagraph (a type of sound spectrograph manufactured 
by the Kay Electric Co.). From the point of view of the current research, 
the most important modifications were:

(1) As well as the normal Sonagraph frequency scale, in which 1” =  
2,000 cps, two additional scales were added. In the one (called 
the expanded frequency scale) 1” =  1000 cps, and in the other 
(the ultra-expanded frequency scale) 1” =  500 cps. A new switch 
enabled any of the three scales to be selected. The expanded 
and the ultra-expanded scales are particularly useful for making 
accurate frequency measurements of components in the lower part 
of the spectrum.

(2) The potentiometer (P6) which controls the position of the base line 
was brought to the front panel. Thus the base line position could be 
easily adjusted for each spectrogram. When examining low frequency 
components (below about 350 cps) the base line was raised so that 
it was well above the bottom of the display. In this condition a 
mirror image of the lower part of the display is formed below the 
base line.

(3) An extra switch and resistors were put in which enable the base line 
to be raised about 1 3/4”, i. e., to a point about half way up the paper. 
Using this switch it is possible to make two spectrograms one above 
the other.

(4) As an aid in using the three modifications described above, a small 
neon striking at 90 Volts was connected to the stylus. This neon 
lit up whenever there was a voltage on the stylus sufficient to mark 
the paper; in the case of the base line such a voltage occurs even 
when the drum is not revolving. Consequently, in order to find or 
alter the position of the base line, the stylus could be put in the 
required position and the potentiometer mentioned in (2) above 
adjusted until the neon lit.
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(5) A calibrating unit was devised on the model of that described by 
Peterson and Barney (1952). This unit was constructed by Mr. J. 
Anthony. An Advance Signal Generator was used in conjunction 
with the input, which changed the square wave output of the Advance 
into a series of short duration pulses. A wave form of this latter 
kind consists of the fundamental and many harmonics with nearly 
the same amplitude. The output of the calibrating unit was fed into 
the Sonagraph record amplifier immediately after each item which 
was to be analysed. Thus every spectrogram was individually 
calibrated. In the current work the frequencies in the calibrating 
sound were always part of the series 400, 800,1200,1600, 2000, 2400, 
2800, 3200, 3600 and 4000 cps.

With the aid of this modified Sonagraph the frequency of a 
point on the display could be determined with an accuracy of 
=F 2.5 % at the lower end of the ultra-expanded scale (i. e., +  5 cps 
at 200 cps) and T  1 % at the upper end of the expanded scale
i. e. T 40 cps at 4000 cps).

The main object of the acoustic analyses was to measure the frequency 
of each of the first three formants for all the 248 vowels. At least two and 
often three or four spectrograms were made for each vowel. It was found 
that wide band spectrograms (i. e., the kind of display made using an analysing 
filter with a bandwidth of 300 cycles, in which the component frequencies of 
a sound are shown as a function of time, the intensity of the components being 
shown by the degree of blackness of the trace) were usually the most convenient 
way of locating formants and measuring the centre frequencies (i. e., the centre 
of the darkest area in the appropriate region). This kind of display enables the 
investigator to examine a considerable length of each sound, and thus to see 
what features of the acoustic pattern are fairly constant throughout the duration 
of the sound. The first formants of [i, e, e, a] and the first and second formants 
of [a, o, o, u] were usually measured using this kind of display made with an 
ultra-expanded frequency scale (1”=500 cps); and the second and third for
mants of [i, e, e, a] and the third formants of [a, o, o, u] were usually measured 
using this kind of display made with an expanded frequency scale (1”=  1000 cps). 
Narrow band sections (i. e. the kind of display made using an analysing filter 
with a bandwidth of 45 cycles, in which the frequencies of the components of 
a sound at a given instant are shown as a function of their intensities) were 
also often made; they were especially helpful in showing whether a formant 
could be said to be present or not (i. e., for the purposes of this study, whether 
there were any components within the appropriate frequency ranges which 
were within 35 db of the component which had the highest amplitude in that
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sound). Ultra-expanded narrow band spectrograms were used for determining 
the fundamental frequency of each set of vowels.

So far, no operational definition of a formant has been given. There are 
many definitions in the literature, but most of them are not very precise. Thus 
Ladefoged and Broadbent (1957) talk of «formants or regions of the auditory 
spectrum in which there is a relatively large amount of spectral energy». 
And somewhat earlier in the current upsurge of acoustic phonetic research, 
Dunn (1950) says that: «...the different vowels have associated with them 
different frequency regions, in which the sound is more intense than elsewhere
in the spectrum. The name «formant» has been applied to these regions...... »
But Potter and Steinberg (1950), who also begin with a similar specification, 
go on to give «a more precise meaning to frequency or formant position». 
They say that they do not have a complete answer, but suggest that «the ear 
deals with something akin to effective pitch centers of loudness of the energy
concentrations ......  Expressed formally, the central or formant frequency is
given by the following relation:

27 w, R
F =  —fr---- -27 w}

where Fj =  frequency of the i th component, and Wj =  a weighting factor 
... Ai / Ao where Ai is the amplitude of the zth component, and Ao is the ampli
tude, of the dominant or maximum component». This is a somewhat long 
but precise definition of a formant frequency. Nevertheless, as the authors 
themselves admit, it is not always easy to apply in practice. Other investigators 
(Peterson and Barney 1952, Fant 1958) have also found it difficult to locate 
the centre of a formant.

In the course of the examination of the current spectrographic data the 
following difficulties were encountered:

1. The centre of formant one is difficult to locate when it is low in 
frequency. In all vowels there is usually a great deal of energy at the funda
mental frequency. When a formant is within one and a half octaves of 
the fundamental it is more difficult to specify its centre frequency, because in 
these circumstances usually only the frequency components higher than the 
assumed centre frequency decrease in amplitude; there is thus no peak in the 
spectrum, and it is difficult to know whether to specify the formant centre as 
being nearer to the fundamental or to the second harmonic (i. e. the component 
with twice the frequency of the fundamental). This difficulty occurs typically 
with [i] and [u]; but sometimes also with [e] and [o]. Figure 3.1 (a narrow 
band section, expanded scale, of Trim, set 1 [u]) illustrates the point; it is 
impossible to be precise about the centre of formant one in this vowel.

7
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2. When formant one is close to formant two it is difficult to locate 
the centre frequencies of either of these formants. This situation often occurs

o
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Fig. 3.1 Trim, set 1, [u] ; expanded scale narrow band sections.

in back vowels, particularly [a] and [o]. Figure 3.2 shows a narrow band 
section, ultra-expanded scale, of O’Connor, set 7 [a]. With this distribution 
of energy it is very difficult to locate the centres of formants one and two, 
unless it is presumed that they coincide.

3. Both the above difficulties are considerably increased when the 
fundamental frequency is high. In this situation formants often have to be

0
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1200 r
Fig. 3.2 O’Connor, set 7, [a]; ultra-expanded scale narrow band sections.

defined in terms of one or two harmonics. This is true in the case of many 
of Miss Tooley’s vowels; her set 4 [e] (a narrow band ultra-expanded scale 
section of which is reproduced here as figure 3.3) is a good example of the

0

Fig. 3.3 Tooley, set 4, [e]; ultra-expanded scale narrow band section.

difficulty of defining a low formant one when the fundamental frequency is 
high (c. f. 1. above); and both her set 3 and her set 4 [a] (narrow band ultra-



103 —

-expanded scale sections of which are reproduced here as figure 3.4) illustrate 
aggravated examples of the difficulty of specifying two formants which may 
be either very close together or coincident (c. f. 2 above).

4. Formant two may also be difficult to locate because it is so much 
lower in intensity than formant one. This point may be illustrated by further
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Fig. 3.4 Tooley, set 3, [a] ultra-expanded scale narrow band sections.

reference to figure 3.1 (Trim, set 1, [u] — see 1 above) where it must be presumed 
that either the first three harmonics constitute two formants (which leads to 
the difficulties in interpretation noted in 2 above) or, since in the original 
spectrogram there were no other measurable harmonics, that there is no second 
formant with sufficient intensity for its frequency location to be measured. 
All the narrow band sections reproduced in this thesis had an intensity scale
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Fig. 3.5 Jones, set 6, [e] and [a]; expanded scale narrow band sections.

such that 1 mm =  1 db, and a frequency response which is level (^  1 db) from 
below the component with the lowest frequency to above the highest component 
shown on the display. Accordingly we can say that in Trim, set 1 [u] no com
ponent above the third harmonic has an amplitude which is within 35 db 
of the component at the fundamental frequency.

5. When formant two is low in intensity, formant three is also often 
difficult to locate for the same reason. Thus it is apparent that in figure 3.1 
(Trim, set 1 [u] — see 1 and 4 above) there is no discernible third formant.

6. In Jones, set 6 [e] and [a], (see the narrow band sections on an expanded 
scale reproduced as figure 3.5) the second harmonic has a greater amplitude
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than both fundamental and the third harmonic. Accordingly, on the normal 
definitions of a formant, there are formant peaks in these regions. But these 
peaks are in very unusual positions for the first formants in open vowels; they

Fig. 3.6 O’Connor, set 8, [e]; expanded scale narrow band sections.

are, in fact, rather close to the first formants in [i] and [u]. Moreover there 
are other peaks of energy (in [e] near the fourth harmonic and in [a] near the 
fifth harmonic) which are in more usual positions for these vowels. It would 
seem, therefore, that the lower peaks should not be considered as formants.
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Fig. 3.7 Whitley, set 4, [a]; expanded scale wide band spectrogram.

Similar “spurious” formants occur in other vowels. Thus in O’Connor 
set 8 [e] (see figure 3.6 for narrow band sections on an expanded scale) formant 
one is associated with the fourth harmonic, and formant two with the twenty 
second. But there is another peak which might well have been defined as a 
formant near the seventh harmonic. This peak can be ignored, or regarded
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as spurious, only through knowing that it does not occur in the formant 
structure of other similar vowels.

More extreme examples of this difficulty occur in the analyses of [a] as 
pronounced by Mrs. Whitley. The expanded scale wide band analysis of 
Whitley, set 4, [a] (figure 3.7) shows that there are four bands of energy below

0

4 0 0  

1200

1 6 0 0  

2000

2 4 0 0

Fig. 3.8 Whitley, set 4, [a]; expanded scale narrow band sections.

2,000 cps (i. e., in the region in which there are normally only two formants). 
The associated expanded scale narrow band sections (figure 3.8) show that 
the lowest of these is due to the high intensity of the fundamental, the next to
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Fig. 3.9 Whitley, set 1, [a]; ultra-expanded scale narrow band sections.

the third harmonic, while the next two peaks, which are in the normal positions 
for the formants of this vowel, are associated with the fifth and seventh 
harmonics. In the case of this vowel it is therefore possible to make a pro- 
crustean decision concerning the position of the first formant. But even this 
kind of decision is not possible for the same vowel as pronounced by 
Mrs. Whitley in set 1 (ultra-expanded scale narrow band sections of which
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are reproduced in figure 3.9). The first six harmonics cover the frequency 
region up to 1,300 cps. Somewhere in that region, probably near the fourth 
or fifth harmonic, there would be for other similar vowels a first formant. 
But for this particular vowel there seems to be no way of deciding exactly 
where the first formant is.

7. The final difficulty which must be considered is that although these 
are theoretically steady state vowels, they do in fact often vary in quality. 
Most of these variations are so small as to be imperceptible. But sometimes 
there are quite considerable audible variations which have been considered

0

Fig. 3.10 Scott, set 4, [a]; expanded scale wide band (upper display) and narrow band
(lower display) sonagrams.

irrelevant (or for some reason have not been attended to) by Professor Jones 
when assessing the quality of the vowels. An example is Scott, set 4 [a] (see 
the expanded scale wide band and narrow band analyses reproduced in figure 
3.10). During the production of this vowel there was a considerable variation 
in the breath force. This is associated with a variation in both the fundamental 
frequency, and the intensity of the second formant. Analyses of this vowel 
made at different moments would yield different results. These variations 
are illustrated by the ultra-expanded narrow band sections reproduced in 
figure 3.11. In section (1) the fundamental frequency is 92 cps, and the 
second formant peak is at 880 cps, whereas the values derived form section (2) 
are: fundamental frequency 100 cps; formant two 950 cps.

When all these difficulties have been taken into account, it seems almost 
surprising that the formant theory of vowel quality is so well established.
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This impression is further substantiated by the fact that much of the data about 
the formant frequencies of vowels has little auditory significance; it is most 
unlikely that a formant of comparatively low intensity (e. g. F2 in [i] in any 
of the Jones sets, or F3 in [u] as pronounced by most subjects) contributes 
anything to the auditorily perceived quality. There are, however, three reasons 
why we should continue to describe vowels in terms of their formants. Firstly, 
when we consider spectrographic analyses of an individual’s conversational 
utterances, a pattern develops and it is comparatively easy to pick out the

( 1 ) ( 2 )

Fig. 3.11 Scott, set 4, [a]; ultra-expanded scale narrow band sections.

movements of the formants from one sound to another; consequently in these 
circumstances specifications in terms of formants make a convenient way of 
characterising the pattern. Secondly it has been claimed (Fant 1956) that 
specification of the formant frequencies is sufficient to enable predictions 
to be made of the formant levels, and also of the spectrum envelopes; so, 
irrespective of the auditory effect (or lack of it) of a particular formant, 
specifying its frequency and that of the other formants may completely 
characterise the sound. Although the formant frequencies may be hard to 
locate, once they have been found they might provide the best simple specifica- 
sion of the sound. Thirdly, as has been shown by Lawrence (1953), if a speech 
tynthesiser is programmed in terms of formant frequencies and other features
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of the acoustic characteristics of speech, it may produce intelligible speech 
of a reasonable quality. This is, of course, an excellent pragmatic reason 
for regarding the formant frequencies as among the most important features 
of the acoustic characteristics of speech.

However, the lack of a definition of a formant remains; and very probably 
it is not possible to provide a single definition which is of use to the investigator 
who is examining spectrographic data (as opposed to a definition which is 
useful to the research worker synthesising speech, or the physiologist acoustician 
who can specify the properties of the vocal tract). As Fant (1958a) says 
«A single formula, for instance, providing a center of gravity measure of a 
formant from all harmonics of any importance, is not recommendable since 
the systematic differences between various types of formants are too large». 
In other words, unless one knows, at a particular moment, which «type of 
formant» one is dealing with, it is impossible to know how to handle the 
acoustic data. Indeed, on the basis of the experience of analysing all the 
acoustic data discussed in this thesis, it would seem that without knowing the 
sound which is being investigated, and without some previous knowledge 
of approximately where the formants of such a sound might be expected to be, 
it is impossible to make valid measurements of the formant frequencies. The 
knowledge of approximately where the formants might be expected to be is 
partly the result of the experience of examining many similar sounds and is 
partly derived from experience in synthesising sounds. Thus we know that 
in figure 3.7 (Whitley, set 4 [a]) the formants are in the places indicated partly 
because these places are the ones which are in the usual ranges for the formants 
of [a], and partly because if we tried to synthesise a sound as similar as possible 
to this one, it would have to have something like these formant frequencies. 
We cannot say exactly what the formant frequencies would have to be in order 
to make the best synthetic match to the original sound, because we have no 
procedure for testing when such a match has been achieved. At the moment 
our synthetic vowels are not indistinguishable from real ones; and until we 
know more about the reasons for this we cannot get phoneticians to make up 
their minds as to which of two similar synthetic sounds is most like a somewhat 
different natural sound. Most phoneticians will declare which of two synthetic 
sounds is the better match to a natural sound only when the two synthetic 
sounds are widely different in character (e. g., one with formants in the correct 
positions derived from figure 3.7, and the other with formants in the spurious 
positions).

In summary, therefore, the procedure for determining formant frequencies 
used in the current research consists of (1) listening to the sound and estimating 
from experience of analysing and synthesising similar sounds the possible 
parts of the spectrum in which the formants might be located (2) examining
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spectrographic analyses and finding the centre frequencies of the regions 
within those parts that have a relatively high intensity. The essential weakness 
of this procedure is its circularity — the necessity of having to prejudge the 
answer before examining the acoustic data. This fault is especially serious 
in some of the judgments of the third formant, concerning the position of which 
there is at present no agreed data. However, the procedure adopted is, in 
the present state of our knowledge, the only possible way of overcoming the 
difficulties in locating formant frequencies which have been noted above; no 
other procedure has been formulated which is equally useful in the analysis of 
spectrographic data.

This does not mean, of course, that there is no better method of locating 
formant frequencies, given the possibility of other instrumental techniques. 
Using spectrographic analysis and trying to locate formant peaks may not be 
the most suitable method of approaching the problem. It seems probable 
that new methods involving analysis by synthesis (Stevens 1960) or techniques 
involving inverse filtering (Miller 1959) or other similar techniques which 
are now being devised (Fant, Lawrence, personal communications) will be 
more successful. These techniques, however, were not available for the analy
sis of the present data. Consequently the more orthodox form of analysis 
of spectrograms had to be employed.

The results of this analysis of the 31 sets of cardinal vowels are given in 
table 3.1. A question mark indicates that there was no ascertainable peak 
(within the expected range) which was less than 35 dbs below the largest peak 
in that sound. A dash (e. g., in Mrs. Whitley set 1 [a]) indicates that the 
formant centre could not be found for some other reason (see Page 105). On 
many occasions for the vowel [a] the only possible interpretation of the data 
in accord with the procedure stated above is that formant one has the same 
frequency as formant two; accordingly there is often only a single figure in 
these two formant columns for this vowel.

The data in table 3.1 show different frequencies. But it is known that 
the perception of equal intervals of pitch cannot be exactly correlated with 
either equal intervals or equal ratios of frequencies; and it seems probable 
that in the same way the perception of quality differences is not simply related 
either to the formant frequency intervals or to the formant frequency ratios. 
.The unit for the measurement of pitch is the mel, and the revised mel scale 
devised by Stevens and Volkman (1940) has been shown by its authors and others 
(Koenig 1949, Munson and Gardner 1950, Fant 1958a) to have a wide appli
cability. Accordingly the data of table 3.1 have been converted into mels 
as shown in table 3.2. This conversion was achieved with the aid of a graph 
showing the relation between frequencies and mels drawn from the data of 
Beranek (1949).



— 110 —

TABLE 3.1

Subject Set

i

F0 FI F2

i

F3 FI

e

F2 F3 FI

t
F2

i
F3 FI

a

F2 F3

Arnold 1 176 220 2490 3330 345 2320 2810 665 1860 2540 945 1680 2725
3 134 295 2370 3200 365 2150 2470 555 1810 2470 900 1630 2640

i 4 146 235 2420 3380 365 2240 2600 575 1840 2540 905 1550 2630

Carnochan 1 163 180 2150 2800 354 2110 2730 600 1860 2520 835 1440 2360
3 118 200 2400 3720 320 2090 2710 610 1850 2340 890 1660 3060
4 95 275 2200 3200 360 2180 2880 570 1850 2540 875 1480 2340

Fry 3 158 325 2270 3170 400 2125 2710 650 1875 2525 765 1440 2680
6 195 230 2370 3270 365 2130 2720 575 1910 2550 725 1530 2650
7 85 370 2210 2980 430 2150 2775 620 1960 2450 880 1510 2690

Gixnson 1 130 285 2535 3550 400 2240 2980 660 2150 2800 995 1690 2690
2 145 275 2440 3540 410 2255 3000 665 1980 2750 1010 1690 2690
3 165 325 2370 2930 400 2150 2800 620 2000 2770 890 1880 2700

Henderson la 240 240 2480 3340 435 2560 2960 535 2150 3200 885 1600 3270
4 320 320 2460 3350 340 2530 ? 610 2590 3230 1220 1790 2800

Jones 3 145 190 2350 3550 345 2110 2600 490 1850 3400 905 1640 2300
6 145 245 2480 3650 315 2250 2750 615 2110 3550 840 1750 2280
7 165 190 2475 3600 305 2200 2720 645 1910 3550 925 1800 2250

O’Connor 5 187 235 2250 2980 540 2190 2700 670 1920 2710 1005 1680 2700
7 200 235 2260 3240 400 2130 2600 595 1910 2600 970 1690 2920
8 94 190 2220 2900 380 2100 2400 565 1820 2430 955 1590 2350

Scott 3 154 230 2490 3250 345 2150 2700 630 1840 2350 875 1650 2650
4 172 265 2500 3300 330 2250 2690 670 1910 2520 800 1600 2520
5 100 330 2420 3230 405 2240 2725 690 1880 2350 855 1580 2530

Tooley 3 220 245 2760 4050 445 2600 3300 625 2320 3150 1070 1700 3090
4 248 250 2875 3630 375 2470 3110 640 2340 3150 1170 1750 3170

Trim 1 198 210 2380 3780 365 2250 2820 585 2075 2675 970 1750 2800
2 200 285 2490 3470 360 2250 2760 685 2100 2635 825 1620 2625
4 142 305 2410 3250 435 2300 2950 675 2040 2560 880 1800 2600

Whitley 1 217 220 2475 3700 420 2400 2825 615 1900 2900 _ 1720 3110
la 200 260 2450 3630 390 2390 2800 590 2120 2800 1100 1620 2350
4 257 265 2500 3580 40Ò 2480 2950 685 2200 2900 1180 1700 3050
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a 3 o u

F l F2 F3 F l F2 F3 F l F2 F3 F l F2 F3

770 945 2610 635 ? 2750 365 675 2955 220 7 3230
795 2640 490 ? 2740 355 ? 3000 310 ? 3330
880 2630 540 ? 2550 395 ? 3040 295 ? 3280

680 970 2520 450 765 2370 350 760 2330 260 ? 7

820 2820 520 870 2600 340 660 3550 210 7 3640
675 1030 2440 535 950 2360 330 700 2400 320 ? 3600

770 2850 475 7 2640 325 ? 2580 210 ? 2370
715 2850 540 ? 2650 335 ? 2500 265 ? 2300

685 930 2720 515 725 2610 400 600 2400 290 600 2400

740 1025 2930 . 485 850 2820 430 800 2540 235 7 3450
690 1035 2880 590 910 2900 380 785 2660 285 7 3500
670 990 2920 550 850 2900 490 850 2780 275 ? 3080

625 965 3250 630 945 3240 390 715 3160 240 655 ?
875 3120 595 900 3330 355 620 2820 320 ? 2600

800 2740 550 ? 2050 330 7 3550 170 ? 3600
880 2250 625 ? 2100 380 870 3200 240 ? ?
720 2800 640 ? 2450 320 660 3500 190 650 ?

900 2550 550 830 2370 500 820 2330 220 ? ?
880 2550 510 975 2450 410 770 2280 250 ? 2340

650 840 2660 455 705 2600 380 690 2310 165 555 ?

630 970 3220 630 920 2940 305 ? 2690 250 7 7

675 950 3000 545 800 2830 345 660 2670 220 435 ?

640 930 3000 485 775 2980 390 650 2620 250 ? 3175

3360 325 785 3060 400 ? 3700 230 ? 3960

1000 3360 375 875 3120 435 ? 3740 270 ? 3850

690 3000 550 ? 2830 380 ? 3250 285 7 3600

700 2875 500 ? 2775 400 ? 2775 320 ? 3575

845 2860 470 850 2820 400 650 3320 260 725 3640

640 1040 3440 400 ? 3225 350 850 3230 235 651 3760

560' 1025 3840 495 ? 3120 340 ? 3160 220 ? 3920

6801 980 3400 495 820- 3420 495 ? 3380 260 800 3700
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Subject Set

F0 FI

i

F2 F3

Arnold 1 270 325 1770 2070
3 215 405 1720 2030
4 230 340 1745 2085

Camochan 1 255 275 1620 1895
3 190 300 1735 2180
4 155 385 1645 2030

Fry 3 250 435 1675 2020
6 295 335 1720 2050
7 135 480 1650 1960

Gimson 1 205 395 1790 2135
2 230 385 1750 2130
3 260 435 1720 1940

Henderson la 350 345 1765 2075
4 430 430 1755 2080

Jones 3 230 290 1715 2135
6 230 355 1765 2160
7 260 290 1760 2145

O’Connor 5 290 340 1670 1960
7 300 340 1670 2040
8 155 240 1650 1930

Scott 3 245 335 1770 2045
4 265 370 1775 2060
5 160 440 1745 2040

Tooley 3 325 355 1880 2260
4 360 360 1920 2155

Trim 1 300 315 1725 2200
2 300 395 1770 2105
4 220 415 1740 2045

Whitley 1 320 325 1760 2175
la 300 365 1750 2155
4 365 370 1775 2140

TABLE 3.2

e £ a

F2 F3 FI F2 F3 FI F2 F3

1700 1900 750 1485 1795 960 1395 1865
1620 1760 655 1460 1760 930 1370 1835
1660 1820 670 1470 1795 935 1320 1830

1605 1870 695 1485 1905 855 1260 1720
1595 1860 700 1480 1710 920 1380 1985
1635 1925 665 1480 1795 910 1285 1710

1610 1860 735 1490 1785 825 1260 1850
1615 1865 670 1510 1800 795 1315 1840
1620 1885 710 1530 1750 915 1305 1855

1660 1960 745 1620 1895 995 1400 1855
1670 1965 750 1545 1875 1010 1400 1855
1620 1895 710 1550 1885 920 1490 1860

1805 1955 635 1620 2030 920 1350 2050
1790 700 1815 2040 1140 1450 1895

1605 1820 590 1480 2090 935 1375 1690
1670 1880 705 1605 2135 885 1430 1680
1645 1865 730 1510 2135 945 1455 1670

1635 1860 750 1515 1860 1005 1395 1860
1615 1820 690 1510 1820 980 1400 1940
1600 1735 660 1465 1745 970 1345 1715

1620 1860 715 1470 1715 910 1380 1840
1670 1855 750 1510 1785 855 1350 1785
1660 1865 770 1490 1715 895 1340 1790

1820 2060 715 1700 2015 1045 1405 1995
1760 2000 725 1710 2015 1105 1430 2020

1670 1900 680 1585 1850 980 1430 1895
1665 1880 765 1600 1835 875 1360 1830
1690 1950 755 1570 1805 915 1455 1820

1735 1785 705 1500 1930 1410 2000
1730 1895 685 1610 1895 1065 1360 2045
1765 1950 765 1645 1930 1115 1405 1985

F l

455
475
475

455
430
470

505
475
535

505
515
505

540
450

455
425
415

640
505
485

455
440
510

550
485

475
470
540

525
495
505
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a 0 o u

F l F2 F3 F l F2 F3 F l F2 F3 F l F2

830 960 1825 720 1875 475 755 1950 325
850 1835 590 1875 465 1965 420
915 1830 640 1800 500 1980 405

760 980 1785 555 825 1720 460 825 1705 370
870 1900 620 910 1820 450 745 2135 315

755 1020 1750 635 965 1720 440 775 1735 430

830 1910 580 1835 435 1810 315
790 1910 640 1840 445 1775 370

765 960 1865 615 795 1825 505 695 1735 400 695

810 1015 1940 590 895 1900 535 855 1795 340
770 1020 1925 685 935 1930 485 845 1845 395
750 990 1940 650 895 1930 590 895 1890 385

715 975 2045 715 960 2040 495 790 2015 350 740
910 2000 690 930 2070 465 710 1900 430

855 1875 650 1575 440 2135 265
915 1670 715 1600 485 910 2030 350
790 1775 725 1750 430 745 2115 290 735

930 1800 650 880 1720 600 870 1705 325
915 1800 665 980 1750 515 830 1680 360

735 885 1845 560 780 1820 485 770 1695 260 655

715 980 2035 720 940 1945 415 1855 360
755 965 1965 645 855 1905 455 745 1845 325 540
725 950 1965 590 835 1960 495 735 1830 360

2080 435 845 1985 505 2175 335
1000 2080 485 910 2000 540 2185 375

770 1965 650 1905 485 2045 395
775 1920 600 1885 505 1885 430
890 1915 575 895 1900 505 735 2060 365 795

725 1025 2100 505 2040 460 895 2040 340 735
660 1015 2210 595 2000 450 2015 325
760 985 2090 595 870 2095 595 2085 365 855

F3

2040
2070
2055

2160
2145

1720
1690
1735

2 10 0
2115
1990

1820

2145

2160

1710

2020

2240
2220

2145
2140
2160

2190
2230
2175
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The first point to note about these results is the number of vowels which 
cannot be adequately described in terms of their formant frequencies. This 
information is summarised in table 3.3. It may be seen that an acoustic 
analysis in accordance with the procedure which has been outlined provides 
in nearly every case sufficient information about the front vowels (although, 
as has been noted, sometimes rather procrustean methods are necessary to 
extract the information). But this is not so for the back vowels. In 16 (out of 
the 31) examples of [a] it was impossible to distinguish formant one from 
formant two, and accordingly the centres of these two formants were said to

TABLE 3.3

Formants i e e a a 0 o u

FI ' — — — 1 ( ) 
(16)

— — —

F2 — — — ( ) 12 12 23

FI or F2 — — — 1 16 12 12 23

F3 — 1 — — — — 7

FI or F2 or F3 _ 1 _ 1 16 12 12 26

The number of occasions on which it was impossible to locate a formant or formants in 
the 31 examples of each cardinal vowel

coincide. This solution is not one which could be readily adopted by any 
of the existing devices for the automatic extraction of formant frequencies; 
nor does it fit in with the Acoustic Theory of Speech Production (Fant 1958b), 
which shows that it is impossible for two of the resonances of the vocal tract 
to coincide. But from the point of view of acoustic analysis it is the obvious 
solution. However it is also possible to make an arbitrary decision that 
whenever two formants appear to coincide one shall be considered to be 75 cps 
(or 50 mels) higher than the coincident value, and the other shall be considered 
to be 75 cps (or 50 mels) lower. This course has been adopted in some of the 
work which follows.

Of the other back vowels, both [o] and [o] often (39 % of the time) could 
not be analysed in terms of three formants, because it was impossible to locate 
the position of formant two; and the complete analysis of [u] was usually 
(84 °/0 of the time) impossible. In the case of these vowels as with [a], it 
would seem unlikely that any formant tracking machine would be any more 
successful in locating the formant frequencies. There is no existing machine 
which can either (a) use built-in data to enable it to select for a particular
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vowel the regions of the spectrum in which there are likely to be formants, 
or (b) search these regions over a range of 35 db (or more if there is no auto
matic volume control ensuring that each incoming vowel has the same maxi
mum level) and locate the centres of each formant.

When considering the analysis which was undertaken, and the results 
shown in table 3.3, it must be remembered that none of these cardinal vowels are 
in any way unusual sounds. They were produced under particular experimental 
conditions; but each of these qualities might quite easily have occurred in the 
normal everyday speech of an individual. The sounds are more difficult to 
analyse than those of ordinary conversation in that each of them has a constant 
fundamental frequency; consequently the formant centres may not be defined 
so clearly as they might be when their component harmonics are changing 
all the time. But on the other hand they are easier to analyse than the vowels 
in words, in that their quality remains invariant for an appreciable time; in 
ordinary speech some vowels do not last for more than three or four vibrations 
of the vocal cords, so that although the fundamental frequency may be varying, 
the formant centres may not be well defined.

The results shown in table 3.3, are a measure of the formant finding 
difficulties which have been detailed previously (pp. 101-106). It would seem 
that, at any rate as far as the back vowels are concerned, specifications in terms 
of formants are not practicable for the phonetician qua spectrogram analyser, 
although they may be convenient for him qua synthesiser or qua research 
worker interested in the relations between vocal tract configurations and the 
resultant wave forms. In other words, the configuration of the vocal tract 
may be usefully specified by stating the «formant» or resonant frequencies 
(Fant 1958a, b, & c) and such a specification may be what is required by a 
speech synthesiser in that it may consitute a comprehensive statement about 
most of the other acoustic attributes of the sound, such as the relative formant 
levels or the overall spectrum envelope (Fant 1956). But it will often be very 
difficult for a phonetician qua spectrogram analyser to provide such a 
specification.

So far we have followed Fant (1956) in the view that whenever we can 
specify the formant frequencies of a vowel, such a specification constitutes 
an account of all the principal spectral attributes of the sound. But of course 
it does not follow from this that a three formant specification can itself be 
regarded as a statement of the principal auditory attributes of the sound. From 
a three formant specification of a sound it may be possible to calculate the 
relative intensities of the formants; but until such a calculation has been made, 
a straightforward statement of the formant frequencies of a sound is not an 
adequate account of the auditory properties of the sound. Thus among the 
auditory attributes of a sound having formants at 330, 2250 and 2690 cps
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(i. e., Scott, set 4, [e]) is a quality feature dependent on the fact that there is 
energy at each of the formant frequencies. But there is unlikely to be a quality 
feature of this kind in a sound with formants at 390, 650 and 2620 cps (i. e., 
Scott, set 5, [o]). In the first case, the second and third formants have approx
imately the same intensity as the first formant (as could perhaps be predicted 
through knowledge of their frequencies); they therefore make a significant 
contribution to the auditory quality. But in the second case the second and 
third formants probably contribute very little to the total quality effect, since 
they are (again as might be predicted), 19 db and 33 db respectively below 
the level of the first formant. This important difference between a specification 
of the acoustic features and a specification of the auditory attributes of a vowel 
sound will have to be considered again later in this chapter.

Since a formant specification is an account of some of the main features 
of the spectrum of a sound we may begin comparing vowels by displaying them 
graphically in terms of their formants. A graphical display of the pitches of 
the first two formants is shown in figure 3.12. In this and in all the other 
formant charts in this thesis, the axes have been arranged so that the traditional 
form of representing vowels is preserved. The values plotted are those noted 
in table 3.2, except that, in accordance with the suggestion made earlier (p. 114) 
whenever formants one and two of [a] have been analysed as being coincident, 
formant one has been taken as being 50 mels lower and formant two as 50 mels 
higher than the coincident value. In the case of vowels other than [a], only 
sounds for which it was possible to locate the centres of both formant one 
and formant two have been plotted. It may be seen from figure 3.12 that all 
the points for the examples of [e] of [a] and of [u] are clearly distinguished 
both from each other and from all the examples of the other vowels. But this 
is not true of any of the other cardinal vowels; the points for [i, e, a, o, o] are 
not confined to areas on the chart which are exclusive to one cardinal vowel. 
Thus the minimum area containing all the examples of [i] also contains seven 
out of the 31 [e] ’s which have been plotted; and the minimum area for [e] 
contains five out of the 31 examples of [i]. The back vowels are even more 
intermingled; the area for [a] contains three out of the 19 plotted examples 
of [o]; that for [o] contains six out of the 19 examples of [o]; and that for [o] 
contains five examples of [o].

Most of this confusion may be said to be due to the spread of [i] and of 
[o]. Thus the area for [e] is reasonably compact; and the areas for [a] and 
[o], while slightly less compact, are nevertheless in the positions which might 
be expected.* The spread of the plotted values of [i] may be partly due to 
inaccuracies resulting from the difficulty (see page 101) of specifying the position 
of formant one in such a vowel; and that of [o] may be due to the inaccuracies 
arising from the difficulties (see page 102) in specifying the positions of
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two formants when they are close together. But the inaccuracies of analysis 
are certainly not such that they can be used as a complete explanation of why, 
for example, two of the [o] sounds have precisely the same first and second 
formant frequencies as two of the [o] sounds. (The coincident points are 
indicated by slightly larger filled circles in figure 3.12).

___ i_______________ 1_______________i-----------------------1
9 10 11 12

P itc h  o f  fo rm an t one in  hundreds o f  mels

Fig. 3.13 Formants one and three for the vowel [a].

However, before discussing this matter any further, it is profitable to look 
at another point of interest in figure 3.12. It may be seen that the distributions 
of the examples of {s, a, a], all of which have a comparatively high formant 
one, are triangular in form. In the case of [e] the main variations are in the 
values of formant two; for [a] they are mainly in the values of formant one; 
and for [a] which, as has been explained, is rather a special case from the 
analytical point of view, the variations are in both formant frequencies.

Peterson (1952) has said: «The fundamental phonetic parameters should 
have the same value when the vowel value is the same, regardless of the type
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of speaker». It would undoubtedly be highly convenient if there were fun
damental parameters of this kind. But as Peterson (1952) continues «No 
simple principle, however, has as yet been found for obtaining the same 
parameter values when the same vowel value is pronounced by different types 
of speakers». The only possibility which he has suggested is that «The front 
vowels could be rather readily identified by observing the position in frequency

• •
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!

••

17 • •

16 16 17
P itch  o f form ant two In hundreds of mela

Fig. 3.14 Formants two and three for the vowel [e].

of the peaks of the first three formants». Accordingly it is worth trying to see 
whether this is in fact true for the data presented in this thesis. In order to see 
whether the value of formant three could be used to minimise the variations 
in formant one for the vowel [a], the pitch of formant three was plotted 
(figure 3.13) against that of foimant one for this vowel. There appeared to 
be no relationship between the two variables. Similarly the pitch of formant 
three was plotted (figure 3.14) against that of formant two for the [e] vowel 
(since in this vowel the variations are mainly in the pitch of formant two).
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In this case there appears to be a vague trend indicating that as formant two 
increases, so does formant three. But, even if the correlation were considerably 
greater than it is, this kind of relationship would be of little assistance in nor
malising the data; we could not, for instance, use it to help us decide whether 
a given sound with formants whose frequencies were in the neighbourhood of 
the mean values for [e] was in fact a cardinal [e] or a slightly «centralised» 
vowel pronounced by a speaker whose cardinal [e] had a formant two with 
a slightly higher pitch.

Although the frequency of formant three cannot be used to reduce the 
scatter of the points representing examples of [e] and [a] it might have been 
expected to have provided a distinguishing parameter on occasions when 
examples of one vowel overlap with those of another. But even this is not so, 
as may be seen from a consideration of vowels such as Fry, set 7, [i] which 
has a high formant one (480 mels) and is accordingly near the middle of the 
[ej area. This vowel also has a high formant three (1960 mels), which clearly 
distinguishes it from many of the examples of [e]; but it does not characterise 
it completely, since vowels such as Tooley, set 4, [e] have similar values of 
formant one (485 mels) and formant three (2000 mels). There appears to be 
no way in which the frequency of formant three can be used for separating the 
area containing all the examples of [i] from the area containing all the examples 
of [e].

At this stage it is profitable to ask whether it is in any case possible to 
specify a vowel sound in terms of its own acoustic properties however precisely 
these may be known: in other words is it true that the fundamental acoustic 
(as opposed to phonetic) parameters should have the same value when the vowel 
value is the same, regardless of the type of speaker?

When we hear a vowel in isolation we can, of course, assess its quality 
to some extent. But our concept of the phonetic quality of a sound may 
become more precise or may be modified when we hear it in a context of other 
sounds. It may well be that the exact phonetic quality of a vowel sound does 
not depend on the absolute values of its formant frequencies, but on the relation
ship between the formant frequencies for that vowel and the formant frequencies 
of other vowels pronounced by that speaker. If this is so, then, as Eli Fischer- 
-Jorgensen (1958) has said, it is «somewhat dubious to plot the vowels of differ
ent persons indiscriminately on the same chart. It is preferable to combine 
the vowels of the same person by lines, so that whole patterns are compared».

In accordance with this viewpoint the 31 sets of cardinal vowels have 
been plotted on separate formant charts in figure 3.15. The values plotted 
are the same as those in figure 3.11; and in addition vowels (other than [a]) 
in which the frequency of only one of the first two formants could be located 
have been indicated by a straight line at the appropriate pitch.
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When the data are arranged in this way, it may be seen that there is 
considerably less confusion. On some occasions [i] is still very close to [e] 
(e. g., in Henderson, set 4, and Carnochan, set 4); but in all such sets, the two 
vowels could be distinguished if we took into account the pitch of formant 
three, which, for any one speaker is always higher for [i] than for [e] (c. f. 
table 3.3.). However, there is still some confusion which cannot be resolved 
in this way among the back vowels. In nearly every case this is due to the 
position of [o]; sometimes (as in Scott, set 3 and Henderson set 1) it appears 
to be not clearly distinguished from [a]; and sometimes it is confused with 
[o] (as in Gimson, sets 1 and 3, O’Connor sets 5 and 8, and Tooley sets 3 and 4). 
As we have already noted, both these kinds of confusion probably arise partly 
because [o] is difficult to specify and the frequencies allocated to the formants 
are usually very arbitrary, and partly because a specification simply in terms 
of formant frequencies is inadequate. Often, as in Tooley sets 3 and 4, a far 
more reasonable result could be achieved by regarding the examples of [o] as 
being one formant vowels, with pitches of 640 mels (set 3) and 700 mels (set 4). 
In this way these two vowels could be represented on the charts by lines between 
[o] and [a] in each case. But this solution is not open to us if we are forced 
into trying to specify all vowels in terms of two or three formants.

However, these difficulties should not lead us to overlook the considerable 
merits of a display of the form shown in figure 3.15; although there is still some 
confusion among some vowels, at least the vowels [e, e, a, a] form a reasonable 
pattern in the majority (about 27) of the sets. Of course, the points in these 
patterns have very different absolute values, so that the patterns for different 
speakers occupy different sections of the formant chart. In addition the 
patterns do not have exactly the same shape for every speaker. But these 
differences are irrelevant if we conclude that, when representing the acoustic 
characteristics of those vowels which can be specfied in terms of two or three 
formant frequencies, it is desirable to take into account the individual pattern 
shape which we learn to be characteristic of the speaker.

The data in figure 3.15 also enable us to consider the question of the 
«auditory equidistance» of cardinal vowels. We have already noted that 
although cardinal vowels are defined in terms of a number of properties which 
include auditory equidistance we cannot take this phrase at its face value, 
since whatever their theoretical specification, when a speaker pronounces a set 
of cardinal vowels what he actually does is to imitate a series of sounds which 
he has learnt through aural instruction. «Auditory equidistance» therefore 
may be a property ascribed to cardinal vowels solely by their originator; and, 
in fact, most of the phoneticians with whom the subject was discussed considered 
that the interval between each of the first five vowels is greater than that between 
each of the last four. The data in figure 3.15 confirm this point of view.
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Nearly all the patterns are roughly isosceles triangles, with [i, a, u] at the apices; 
and since [e] and [a] are usually about the same distances from [a], the vowels 
[o, o, u] are closer together than the vowels [i, e, e, a, a].

In summary, therefore, we may say that the analysis and representation 
of some cardinal vowels in terms of two (or more) formants is reasonably 
satisfactory; but this form of analysis is not practicable for other cardinal 
vowels. We must, therefore, consider alternative forms of representation.

Fig. 3.16 A formant chart, the shaded area of which shows the areas in which vowels 
cannot be specified simply in terms of the pitches (or frequencies) of their formants.

One possibility is that instead of starting from the premise that a formant 
specification should be used because it is claimed to be a complete statement of 
the acoustic structure of a vowel sound, we should try to specify the important 
auditory features of the sound. Then it might not matter that our present 
techniques of instrumental analysis do not allow us to specify the featues which 
characterise the spectral envelope in the simplest possible way (i. e., in terms 
of the formant frequencies) since we can be sure that these same instrumental 
techniques will reveal quite adequately everything that can be heard. We 
do not know which, out of all the details that are revealed by an acoustic 
analysis, are the most important auditory attributes. But it is nevertheless 
useful to speculate briefly on the ones that a listener might use in his
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judgements of vowel quality. For, as we shall show later, it is a fact that 
trained phoneticians are reasonably in accord in many of their judgments. 
What then, are the features of the sound which they are assessing?

A partial answer to this question for a vowel in the unshaded area in the 
formant chart in figure 3.16 and the cardinal vowel chart in figure 3.17 is that 
information about the quality of such a vowel is probably conveyed mainly 
by the relationship between the pitches of the first two formants for that vowel

F ig . 3.17 A cardinal vowel diagram, the shaded areas of which show the areas in which 
vowels cannot be specified simply in terms of the pitches (or frequencies) of their formants.

and the pitches of the first two formants of other vowels pronounced by the 
same speaker. Consequently, for vowels in these areas the important auditory 
attributes and the principal acoustic features are equivalent. In the current 
analysis we have been concerned only with vowels on or near the peripheries 
of these areas; and we have already indicated that a two formant analysis is 
applicable to those of the cardinal vowels which are within these areas. There 
is a great deal of additional evidence by other investigators (e. g. Delattre 1951, 
1952, Fant 1958b & c, Stevens and House 1955) all of which indicates that 
the pitches of the first two formants are among the most important auditory 
characteristics of all vowels.

However, this may not be true for vowels in the two shaded areas. These
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are the areas in which it is difficult to locate the centres of two formants either 
(area A) because the first formant has a very low frequency, or (area B) because 
the first and second formants are too close together. It seems unlikely that 
the cues utilized by the ear in assessing the quality of vowels of this sort will be 
the pitches of the formants. In area A the most important features are probably 
the high intensity of formant three in comparision with that of formant two, 
and the mean pitch of formant two and formant three; the precise pitch 
of formant one is probably not very significant for vowels in this area. 
The vowels in area B still provide many puzzles; but the characteristic features 
of many of them are possibly the pitch of formant one (or perhaps the mean 
pitch of formant one and formant two) and the comparative absence of energy 
in the upper part of the spectrum. On these assumptions, when a vowel is 
being analysed and it is found to have a formant three with a greater intensity 
than formant two, it should be located in area A on a chart; and the greater 
the difference in intensity the deeper the vowel should be in area A. Of course 
such a vowel would also have a low formant one; but if this system of analysing 
and representing vowels were adopted, there would be no need to try to locate 
the centre frequency of formant one, although for some purposes (e. g., analysis- 
-synthesis telephony) it might be convenient to allocate a conventional formant 
one frequency to such vowels. Similarly vowels which on analysis are found 
to have comparatively little energy above formant one could be said to belong 
in area B. The centre frequency of formant one of these vowels could be 
measured in the usual way and the amount of energy above formant one could 
be used (for analysis — synthesis telephony, or for plotting the vowel on a 
formant chart with the usual type of scale) as a measure of the frequency to 
be allocated to formant two, thus avoiding the difficult task of having to measure 
this frequency. In that part or the chart where area A overlaps area B will 
be found vowels which are characterised by a combination of the features 
described. These vowels have comparatively little energy above formant one; 
but what there is is associated with formant three, which has a far greater 
amplitude than formant two.

The usefulness of these speculations concerning the auditory cues which 
a listener uses in judging vowel quality can be assessed by further reference to 
figure 3.15. It may be seen that in nearly every set [i] is too close to [e]. 
But if all the examples of [i] were regarded as vowels in area A in which the 
value of formant one is immaterial, and the relatively high intensity of formant 
three is the criterion for the value of the ordinate, then these sounds could be 
placed in more appropriate positions on the charts. Most of the vowels in 
area B also appear in more appropriate positions if we take into account the 
suggestion that the pitch of formant two be not used for the value of the abscissa. 
This may be said to have been done already in the case of those vowels which
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have been represented by a line at the pitch of formant one. On the present 
hypotheses we are entitled to consider these sets (which, if we were restricting 
our discussion to those sets of vowels which could be satisfactorily analysed 
in terms of two formants, we could not do). So we may now say that 29 sets 
can be represented in forms of their auditory attributes. This is a distinct 
improvement on the number (8 out of 31) which can be represented on acoustic 
charts which require the specification of 2 formant frequencies. But it must 
be noted that there are still several unexplained phenomena. Foremost 
among these is the peculiar position, on any kind of chart, of some examples 
of [o] (e. g. in Tooley sets 3 and 4, and Gimson, set 3), The auditory charac
teristics of these vowels remain a mystery, and are likely to do so until there 
has been a great deal more research on the factors which can be correlated 
with perceived quality differences.

CHAPTER 4. THE RELATIVE NATURE OF VOWEL QUALITY

The work described in the last chapter was concerned with what phoneti
cians call phonetic quality. This term means little or nothing to the man in 
the street; accordingly before we can discuss experiments involving naive 
subjects, we must extend the discussion which we began in chapter one on the 
nature of quality differences, and consider the kinds of information that are 
conveyed by speech. For the sake of convenience in exposition we may 
consider this information to be of three kinds. Firstly, when we listen to a 
person talking we can receive information about what he is saying; in other 
words, we can appreciate the linguistic significance of the utterance. Secondly, 
in addition to the information we receive as a result of considering an utterance 
in terms of a linguistic system conveying lexical and grammatical information, 
we also receive information of a different kind about the general background 
of the speaker; thus we can usually infer something about a speaker’s place 
of origin and his social status from his accent. This kind of information may 
be termed accentual; it is conveyed by the features of a person’s speech which 
he acquires through the influence of the particular groups of which he is (or was) 
a member. Lastly there is the kind of information conveyed by the idiosyncratic 
features of a person’s speech. These, like the group and linguistic features, 
may be part of an individual’s learned speech behavior; but unlike the other 
features idiosyncratic features may also be due to anatomical and physiological 
considerations, such as the particular shape of the vocal cavities. The 
information which these features convey may be termed personal information. 
The relations between these three kinds of information are summarised in 
figure 4.1 which is a more elaborate version of figure 1.1.
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It is possible to arrange experimental situations which will elicit responses, 
from naive subjects, with respect to each of these three kinds of information. 
Thus one can ask a subject : Were these two sounds pronounced by the same 
speaker ? (personal information) ; or : Is there any difference of accent between 
these two speakers? (accentual information); or: Do these two utterances 
consist of the same words used in the same way? (linguistic information). 
It is more difficult to arrange a situation where the socio-linguistic information 
and the linguistic information will be assessed concurrently by naive subjects. 
These two kinds of information taken together constitute, from the point of 
view developed in chapter one, the phonetic quality of a sound. As we saw 
earlier, they are normally assessed concurrently in situations such as those 
involving pronunciation teaching. But these situations do not lead to simple 
experiments in which naive subjects can make valid judgments of vowel quality.

P h y s io lo g ic a l
d if fe re n c e s  •— ._____ id io s y n c ra t ic p e rs o n a l
b e tw e e n  sp e a k e rs 7  f e a tu re s in f o rm a t io n

le a rn t  /  ____
___g ro u p  fe a tu re s  —

a c c e n tu a l
in f o rm a t io n

sp e e c h
b e h a v io u r

lin g u is tic l in g u is tic
fe a tu re s in f o rm a t io n

Fig. 4.1 Differences in utterances and the information that they convey.

In the current chapter we will consider experiments which are concerned 
mainly with those features of vowel quality which convey linguistic information, 
since these features are the aspect of phonetic quality which it is easiest to 
examine in an experimental situation involving naive subjects. But the same 
experiments will lead to a consideration of both the group and idiosyncratic 
features of vowel quality, so that tentative conclusions may be reached con
cerning the ways in which all three kinds of information are conveyed.

We may begin from the principal conclusions reached in the last chapter, 
where it was suggested that the phonetic quality of any vowel that could be 
placed in the unshaded area of the formant chart in figure 3.16 or the cardinal 
vowel diagram in figure 3.17 (i. e., most vowels in normal speech) is partly 
dependent on the relationship between the frequencies of the first two formants 
for that vowel, and the frequencies of the first two formants of other vowels 
pronounced by the same speaker. On this hypothesis whenever a listener to 
speech has to assess the phonetic quality of a vowel, he utilizes whatever 
knowledge he has of the speaker’s formant frequencies. Even when the vowel



— 128

which the listener is considering is quite unlike any that he has heard the speaker 
produce before, he focuses his attention not simply on the absolute values of 
the formants, but on the relations between those frequencies and the general 
ranges of frequencies which he guesses to be characteristic of the speaker. 
Thus the hypothesis is that vowels are assessed at least partly in terms of the 
way in which their acoustic structure fits into the pattern of sounds which the 
listener has been able to observe or considers (on the basis of his knowledge 
of similar speakers) to be probable.

This hypothesis would be verified if it could be shown that naive subjects 
consider that the linguistic information conveyed by a vowel differs when the 
same physical sound is heard in different contexts; two sounds can convey 
different linguistic information only if they have different phonetic qualities. 
Accordingly, an experiment was devised which was designed to show whether 
subjects were influenced in their identification of a test word by variations in 
the introductory sentence preceding it.

In order to carry out this experiment it was desirable to obtain introductory 
sentences which were identical except in the ranges of their formants. This 
cannot of course be done by recording different people saying the same 
sentence, because the utterances are bound to differ in many ways. Accord
ingly it was decided to use synthesized speech, which can be precisely controlled 
in all respects. The particular instrument used for the purpose was the 
Edinburgh University Phonetics Department’s copy of the Parametric Artificial 
Talking Device developed at the Ministry of Supply, Signals Research and 
Development Establishment (Lawrence 1953). The essential parts of the 
device are a generator producing a pulse corresponding to the larynx pulse 
which serves to excite the vocal tract; four formant generators which respond 
to the pulse excitation; and a generator which will produce noise corresponding 
to the excitation in fricative sounds. This instruments will synthesise speech 
which can be specified in terms of six variables, but which nevertheless sounds 
so natural that recordings of some sentences are always confused with recordings 
of normal speech. The six variables which are normally specified are the 
intensity and frequency of the pulse excitation, the frequencies of the lowest 
three formants and the intensity of the fricative noise, In order to control 
the synthesizer so that it will produce an utterance, information depicting the 
6 variables as functions of time is painted on to a glass slide. The slide is then 
scanned by a mechanism which produces six controlling voltages which vary 
with time. The voltages control the appropriate generators of the synthesizer 
so that a sequence of speech-like sounds is produced *.

* The above description was written in 1956 when these experiments were conducted. 
Since then PAT has been considerably modified see reports by the Phonetics Department,
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As well as the factors which are specified by the information painted on 
the glass slide, it is also possible to vary other factors, such as the frequency 
of the fourth formant, and the amplitudes and damping constants of all four 
formants; but no provision is made for controlling these factors as functions 
of time, and they were not in fact varied in the course of the experiment. In 
addition, it is possible to alter the frequency range over which each of the 
formant generators is operating. It was this facility that was used to produce 
the necessary variations in the introductory sentences.

Six versions of the sentence Please say what this word is were synthesized 
with the PAT device. This sentence was chosen as a suitable introductory 
context because the formant frequencies of the sounds vary over a wide range. 
Formant one varies between the low value necessary to produce the / i / in 
Please to the high value required for the / v / in what; and formant two varies 
between the high value in the / i / of please and the low value at the beginning 
of the / w / in word.

In making all six versions of the introductory sentence the synthesizer 
was controlled by a single slide. Consequently the versions were identical 
with one another except for the variations which were introduced in the ranges 
over which the formant generators operated. The variations are summarized 
in table 4.1, which shows the highest and lowest values both of formants one 
and of formant two that occurred during a vowel in each version of this sentence.

TABLE 4.1 Differences in the six versions of the introductory sentence:
Please say what this word is.

Sentence Version Differences from Frequency range in cps
sentence 1 Formant 1 Formant 2

1 275-500 600-2500
2 F.l. down 200-380 600-2500
3 F .l. up 380-660 600-2500
4 F.2. down 275-500 400-2100
5 F.2. up 275-500 800-2900
6 F.l. down 

F.2. up
200-380 800-2900

It is interesting to note at this point that despite the great acoustic diffe
rences between the versions they were all readily identifiable as the same 
sentence. Moreover, all the trained phoneticians who listened to the different 
versions agreed that the variations which had been introduced did not appear to

University of Edinburgh (especially the technical sections by J. Anthony) under the con
tract: “ The Specification of speech sounds by means of Acoustic Parameters”.
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make any significant difference in either the linguistic or the accentual informa
tion which was being conveyed. With the exception of version six, which did 
sound rather unnatural and could not be judged as a sample of normal speech, 
all the different versions sounded like the same sentence pronounced by people 
who had the same accent but differed in their personal characteristics.

In addition to these introductory sentences, four test words were synthe
sized. Each of these was of the form &-(vowel)-L The formant frequencies 
for the middle of the vowel in each of these words are shown in table. 4.2. 
The vowels in each of these test words were of comparatively short duration.

TABLE 4.2 The frequencies Of the first two formants 
in the four test words.

Test word Frequency in cps
Formant one Formant two

A 375 1700
B 450 1700
C 575 1700
D 600 1300

Several listening tests were devised with the aid of recordings of the 
material which has been described above. The first test was taken by sixty 
subjects. The first part of this test consisted of recordings of the test words, 
A, B, C and D, arranged in a random order. There were ten items in this 
part of the test. Subjects were told that they would hear ten words, each of 
which might be either bit, bet, bat or bit. They were instructed to tick the 
appropriate word on the answer sheets with which they had been provided. 
The means of the responses in respect of each test word are shown in table 4.3.

TABLE 4.3 Means of the responses of 60 subjects for the ten words 
in the first part of the listening test.

Test word Number of subjects identified as:
bit bet bat but

A 52 8 • • .

B 14 46
C 27 33
D 1 14 45

Between each of the first five words in the listening test there was a short 
pause during which subjects were requested to count aloud from one to ten. 
This was done in an attempt to prevent the identification of a test word 
being unduly influenced by the auditory memory of the preceding word.
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In the second part of the recording test words occurred immediately 
after the various versions of the introductory sentence. Subjects were given 
the following written instructions:

You will now hear a voice saying Please say what this word is. This 
will be followed immediately by one of the words: bit, bet, bat, but. Please 
tick the appropriate word on the answer sheet below. There are twelve 
test sentences in this part of the recording; after answering in respect of 
each, there will be a short pause, during which you will be requested to 
count aloud, slowly, from one to ten.

The twelve items were arranged so that the predicted responses occurred 
in a random order.
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Fig. 4.2 Identificatio ns of the test words.

The results of this part of this test are shown in figure 4.2. It may be seen 
that subjects are undoubtedly influenced in their identification of the test 
word by the auditory context in which it occurs. Thus word A is identified 
as bit by 87 % of the subjects when it is preceded by version one of the



— 132

introductory sentence; but as bet by 90 % of the subjects when it is preceded 
by version two in which the first formant varies over a lower range. All that 
remains to be shown is that the influence of the introductory sentence is in 
accordance with the hypothesis which was discussed earlier concerning the 
relative nature of this aspect of vowel quality.

The relations between the formant structures of the vowels in a number 
of words can be conveniently represented by means of formant charts which 
show the frequency of the first formant at a time in the word when the formant 
structure is changing at a minumim rate plotted against the frequency of the 
second formant at the same time. In order to provide a basis for discussion,

^ ------ frequency of the second formant —

Fig. 4.3 The formant structure of some of the author’s vowels.

some of the author’s vowels are shown in this form in figure 4.3. The symbols 
used are / 1 /  as in bit, /  e /  as in bet, / a / as in bat, /  a /  as in but, /  i /  as in 
please, / e / as in say, / v J as in what, and / a / as in word.

The pattern formed by the vowels shown may be taken as a representation 
of one of the kinds of relationships which can occur. Bearing this in mind, 
we may now consider the relationships between the vowels in each of the six 
versions of the introductory sentence and the test words with which they were 
designed to be associated. Figure 4.4 presents these data; solid points 
lettered A, B, C and D represent the test words, and the open circles indicate 
the vowels in the different versions of the introductory sentence.

It will be seen from a comparison of figures 4.3 and 4.4 that when the test 
word A is associated with version one of the introductory sentence its relative 
position is similar to that of the author’s bit; and, in fact 87.5 % of the subjects 
did identify it as bit. But when this word occurs in association with version
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two its relative position is more like that of the author’s bet; which accounts 
for the shift in identification whereby 90 % of the subjects now consider it 
to be bet. Similar reasoning explains the change in identification of word B 
when it is associated with version one (92 % bet) as opposed to version three 
(97 °/0 bit). But we must also note in connection with word B that when it was 
associated with versions two and six of the introductory sentence by far the 
majority of the subjects still identified it in the same way, (i. e., as bet) as when 
it was associated with version one. The probable reason for this is that the 
relative position of the vowel Js/ as in bet can be anywhere in a comparatively

3000 1SOP

•C •D

frequency of the second formant

Fig. 4.4 The formant structure of the six versions of the introductory sentence and the 
test words that they were each designed to be associated with.

large area. As Daniel Jones (1956) has noted: «The vowel (sc/e/) varies a good 
deal with different speakers». Presumably, therefore, the shifts in its relative 
position due to its being associated with versions two and six were not great 
enough to move it out of the part of the vowel pattern in which it is reasonable 
to expect to find a vowel of the /e/ type.

The results shown in figure 4.2 indicate that there is a considerable amount 
of disagreement concerning the identification of word C. ’ Some of the reasons 
for this can be appreciated from a comparison of the data presented in 
figures' 4.3 and 4.4. Only when it is associated with version three of the 
introductory sentence does the vowel in this word have a relative position 
which is comparable with any of the relative positions of the author’s vowels. 
In these circumstances 80 % of the subjects did identify it as the same word,

9
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bet. But when it occurs in association with version one, where it occupies 
a relative position only slightly nearer the point in the pattern occupied by 
the author’s bat than his bet, it is not surprising that 58 % of the subjects 
identify it as bat and 42 % as bet. The results obtained from the association 
of this word with version five however, are not so readily understandable. It 
might be expected that at least a small proportion of the subjects would identify 
this word as but in these circumstances. But in fact this did not happen, 
probably because the shift in its relative position was insufficient. On the 
other hand, tests with word D show that it is possible for the auditory context 
to influence the identification of a given test word so that it can be taken to be 
either bat or but. When this word was associated with version one, the majority 
of the subjects identified it as but (82%) as opposed to bat (18 %); but in 
association with version four, in which the second formant was comparatively 
lower, then the results were bet (2 %), bat (60 %) and but (38 %). Thus 
word D illustrates the fact that shifts in the range of the second formant in 
the introductory sentence can produce alterations in the identification of the 
test word which are of the same order as those produced by variations in the 
range of the first formant.

Taken all together, the results of this test show quite conclusively that the 
linguistic information conveyed by a given vowel is partly dependent on the 
relations between the frequencies of its formants and the frequencies of the 
formants of other vowels occurring in the same auditory context. The hypo
thesis propounded earlier must therefore be considered to have been verified 
in so far as one of the aspects of phonetic quality is concerned.

All the responses demanded by the listening test which has been described 
above are specifically related to linguistic information. But, on the basis of 
this test, two points may be noted concerning the socio-linguistic and personal 
information conveyed by vowels. Firstly as we have mentioned, there do not 
appear to be any differences in the socio-linguistic information conveyed by 
the different versions of the introductory sentence. It therefore seems that in 
this material the accentual information does not depend on the absolute values 
of the formant frequencies, but is, like linguistic information, partly a matter 
of the relative formant structure of vowels. In other words it would seem 
that both aspects of the phonetic quality of these vowels depend partly on the 
relative formant structure. This is further indicated by the second point: 
there is tentative evidence that subjects belonging to different socio-linguistic 
groups gave different responses to some of the test material. Consideration 
of the precise criteria that were used in dividing subjects into groups in accor
dance with their accents is outside the scope of this thesis. It must suffice to 
state that there were three main groups: in one there were seven subjects who 
had what is known as a Basic Scots vowel system (Abercrombie and Aitken,
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forthcoming); in the second there were nineteen Scottish speakers who had 
vowel systems that had been slightly modified due to the influence of the 
English of England: and in the third there were nineteen subjects who were 
speakers of the form of English of England known as R. P. Table 4.4 shows 
the responses of each of these three groups in respect of test word D preceded 
by version one of the introductory sentence. In can be seen that there is a

TABLE 4.4 Identifications of test word D in association with version 
one of the introductory sentence by different groups of subjects.

Number in group Character of group Identified as:
bat but

7 Scots 3 4
19 English influenced Scots 4 15
19 English (R.P.) 1 18

greater tendency among the Scottish speakers to favour the identification of 
this word as bat, presumably because in their speech the relative position 
of the vowel in bat is similar to that of the vowel in the test word. When 
we consider that a speaker has vowel sounds which are typical of a Scottish 
speaker (i. e., when we interpret the accentual information conveyed by his 
vowels), we probably do so by appreciating the relative formant structure of 
the vowels.

On the other hand, the personal information conveyed by vowels does 
seem to depend partly on the absolute values of the formant frequencies. 
Thus all the versions of the introductory sentence sounded as if they had been 
spoken by different voices. As we have already indicated, the reasons for 
this are best understood by reference to the articulatory processes involved 
in speech. The formants of a sound are essentially properties of the shape 
of the vocal tract. Consequently the ranges over which a speaker’s formants 
can vary depend to a great extent on the size of his head. Because the ranges 
cannot be altered at will, they are not part of a speaker’s learned speech 
behaviour, and can therefore convey only personal information. Additional 
personal information is, of course, conveyed by the relative positions of some 
of a speaker’s vowels, insofar as these are idiosyncratic features of his speech 
and not aspects which identify him as belonging to a particular group.

We may conclude that it seems reasonably certain that in assessing 
the phonetic quality of vowels which can be specified in terms of two formants 
the listener compensates for some of the individual characteristics of the voice 
he is hearing.
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CHAPTER 5. ADAPTATION TO DIFFERENT PERSONAL CHARACTERISTICS

In the previous chapter data concerning a new auditory phenomenon 
were presented. The current chapter will discuss the psychological mechanism 
responsible for the adjustments made when listening to voices which differ 
only in their personal characteristics. The results which were described are 
suggestively similar to findings in other fields of sensory judgment, and there 
is a theory of «adaptation level» which has been put forward to explain such 
findings (Helson 1948). This theory may be briefly described as follows.

Responses along any dimension of judgment form an ordered series which 
corresponds to the physical ordering of stimuli; and at the middle of the series 
of responses there is a neutral point. Thus on the dimension of weight there is 
the series of responses very heavy, heavy, medium, light, very light. The 
neutral response (‘medium’ in the example) is not attached permanently to 
some particular physical stimulus, but rather tends to be given in response 
to the weighted mean of the stimuli which have been experienced up to the 
present. Responses on one side of the neutral point are given to stimuli 
which are physically greater than the weighted mean, and responses on the 
other side to those which are less. Thus a professional weight-lifter might 
regard a weight of 100 lbs as ‘medium’ and so call a weight of 50 lbs ‘light’. 
A clerk on the other hand might call only 20 lbs ‘medium’ and therefore 
would call 50 lbs ‘heavy’. The subjective scale of responses may be shifted 
in the laboratory by presenting subjects with a series of weights; when a 50 lb 
weight follows a number of weights which exceed 50 lbs, it is likely to 
be judged ‘light’. The stimulus to which at any time the neutral response 
would be given is called the ‘adaptation level’ for that time.

It is important to note two points. In the first place this theory has been 
shown to be applicable not only to judgments of qualities such as heaviness, 
which is in ordinary speech a relative concept, but also to judgments which 
are usually regarded as absolute in the sense that there is a «correct» response, 
i. e., not one prescribed by the experiment, but one which is normally attached 
to the stimulus. Thus Campbell, Lewis and Hunt (1958) have shown that 
the key on a piano key-board named as that producing a certain note will be 
higher if a series of low notes has recently been presented for naming than if 
the series has been one of high notes.

In the second place, the formation of an adaptation level is usually 
conceived by psychologists as being directly analogous to the process of 
sensory adaptation as described by physiologists. Thus the adaptation level 
is thought to be dependent only on the stimuli presented and not upon the 
responses; just as the state of dark adaptation of an eye varies with the intensity
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of light which has been experienced, and does not vary with the opinion of 
the eye’s owner regarding the brightness of the light. There are, however, 
certain experiments in the literature which are hard to explain on this basis. 
For example, Brown (1953) found that in judgments of lifted weights there was 
no effect on judgment if a heavy ‘anchor’ weight was inserted repeatedly into 
the series of weights for judgment — provided that the heavy weight took the 
form of a tray on which the test weights were presented, so that the subject 
regarded his lifting the tray as a help to the experimenter and not as part of 
the test sequence. If the interpolated weight looked like the test weights, it 
produced the usual effect of increasing the number of ‘light’ judgments. In 
the latter case Brown also found that instructions to lift the interpolated 
weights without judging them produced less effect on the scale of judgments 
than did instructions to judge all weights.

Another instance is provided by Sherif, Taub, and Hovland (1958), who 
used anchor weights of various values. In one series of trials the anchor 
weight was equal to the heaviest weight of the test series; in other series the 
anchor weight was greater (sometimes much greater) than any weight in the 
test series. In the latter case the usual adaptation level effect appeared; the 
judgments were shifted in the direction of ‘light’. But when the anchor weight 
was the same as the heaviest of the test series, there were actually more judgments 
of ‘heavy’ than there were in a control series, without an anchor. The authors 
consider that this is not easily explained in terms of adaptation level theory. 
However, it is stated in their experimental procedure that the weights were 
presented in pairs; and subjects were told that they should always regard the 
first (i. e., the anchor weight) as corresponding to the heaviest point on their 
response scale. A little armchair introspection would suggest that subjects 
might, in an anchor-less series, avoid the extreme end of the response scale 
in case a still heavier stimulus should appear in the future. But in a series 
with an anchor, whenever they were presented with two weights which were 
the same, they would be emboldened by their instructions to use the heaviest 
possible category of response, knowing that the anchor represented that 
category. However, in the series when the anchors were always far heavier 
than the following weight which had to be judged they would obviously 
according to their instructions, never use the heaviest category of response. 
Thus the magnitude of the anchor weight is affecting, not the stimulus to which 
the neutral response is given, but that to which the response ‘heaviest possible’ 
is given. If this is taken into account, the results are perfectly consistent with 
those using different instructions to the subject: and most experiments 
supporting adaptation level do not specify the response to be given to anchor 
weights.

Both these experiments suggest that, in considering the effect of preceding



138 —

stimuli upon the response given to a test stimulus, we must take into account 
the type of response made to the preceding stimuli. As we shall see, experi
ments on vowel judgments reinforce this suggestion. The application of 
adaptation level theory to vowel judgments is that a series of speech sounds 
in which the formant one position was high would raise the adaptation level, 
and so would cause a given test word to be judged as having a value of formant 
one lower than the adaptation level; and thus bit rather than bet. The theory 
of an adaptation level has been put forward by Helson as explaining such 
phenomena as the constancy of apparent colour under changing illumination. 
The extraordinary efficiency of the compensatory mechanisms which perform 
this adjustment, and the efficiency of the related adjustments in perception 
which allow us to compare accurately the sizes of objects at different distances 
or of shapes in different orientations, are all long-standing problems. Since 
the vowel judgment case is also at least superficially similar to that of constancy 
of hue under different illuminations, considerable general interest attaches to 
the degree of success achieved by adaptation level theory in explanations of 
vowel judgments. Three series of experiments were therefore carried out 
to evaluate the theory as applied to these judgments.

The first series of experiments was designed to determine the effect of 
different instructions and conditions of presentation. As in the experiment 
described in the previous chapter, each group of subjects heard a recording 
of the sentence Please say what this word is followed by a test word which they 
had to identify as bit, bet, bat or but. They indicated their choice by putting 
a pencil stroke on a printed answer sheet. After making only one such 
judgment the subjects carried out an intelligence test for an hour, and then 
made another judgment on a second recording. In the first recording version 
one of the introductory sentence (see table 4.1) was used, and in second the 
recording version two (in which the range of the second formant was much 
lower) was used. The test word was in both cases test word A.

All the subjects were Naval Ratings, and none served in more than one 
group. The various groups were treated in the following ways:

Group I (15 subjects) were given no special instructions.
Group II (12 subjects) were instructed that the test word was spoken by 

a different person from the introductory sentence, and that therefore they were 
to ignore the introduction.

Group III (17 subjects) were presented with the test word from a louds
peaker separated from that presenting the introductory sentence. Since 
subjects were not tested individually the angular displacement of the speakers 
was not the same for all subjects, but was at least 45° for all of them. In
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addition the instructions emphasised which loudspeaker was operating for 
each part of the recording.

Group IV (10 subjects) received the normal test procedure except that 
the time interval between the end of the introductory sentence and the test 
word was 5 sec instead of the usual natural interval of about j- sec.

Group V (12 subjects) resembled Group IV except that the interval was 
7 f  sec.

Group VI (13 subjects) resembled Group IV except that the interval 
was 10 sec.

Group VII (16 subjects) resembled Group VI except that the subjects 
were instructed to count aloud from one to ten, in chorus with the experimenter, 
during the interval between the sentence and the test word.

Group VIII (11 subjects) received the normal test procedure except that 
the test word occurred before the introductory sentence.

On the basis of the results discussed in the last chapter, we would expect 
that if subjects heard a difference between the two presentations of the test 
word, they would consider that the first presentation differed from the second 
in a way which would correspond to its having been judged as having a lower 
formant one (i. e., as being bit as compared with bet, or bet as compared 
with bat).

Table 5.1 gives the number of subjects in each group who considered the 
two presentations of the test word to be different. It will be seen that the 
nature of the introductory sentence affects perception of the word even when

TABLE 5.1 Number of subjects showing a change in vowel judgment when 
the introductory sentence has a different Formant I range.

Subjects showing Subjects showing Subjects showing
Group change in expected no change change in opposite

direction direction
I (No special instructions 14 1 0

II (Told to ignore voice) 11 1 0
III (Sentence and word from 

different loud-speakers) 12 4 1
IV Interval of 5 sec. between 

sentence and word 9 1 0
V 7 1/2 sec. interval ' 5 6 1

VI 10 sec. interval 6 7 0
VII 10 sec. interval filled by 

counting aloud 2 14 0
VIII Test word before sentence 1 10 0
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the instructions are to ignore it. The effect is also present even when the word 
and the sentence are separated in space; and when they are separated by a 
time interval of 5 sec. Longer time intervals produce some reduction of the 
effect, although it is still present. It disappears virtually completely when 
the interval between sentence and test word is filled by the listener’s own 
counting aloud, or when the test word comes before the sentence.

These results are similar to those long known in visual constancy pheno
mena in that they minimise the importance of conscious knowledge or 
inference. Telling a man that a colour-wheel is brightly lit does not alter his 
perception of it, and it is necessary for his field of view to contain the source of 
illumination or at least other objects lit by it. So also telling him to ignore 
a spoken voice does not stop him judging the test word with reference to that 
voice, and acoustic separation of sentence and word is needed.

In addition, the results are all consistent with the simple adaptation level 
theory stated earlier. Since the response to the word depends upon the 
adaptation level at the time when the word arrives, the effect is naturally 
abolished by placing the sentence after the word. Since the counting between 
sentence and word shifts the adaptation level away from that produced by 
the sentence, it abolishes the effect. The lesser but still real shift produced 
by an empty time interval (Group VI) may require further explanation: it can 
be compared to the error introduced in psychological experiments by presenting 
a stimulus some time after the standard with which it is to be compared. As 
is well-known, under these circumstances, with stimuli of fair intensity the 
second will be judged subjectively as being more intense than the first: but 
with very faint stimuli the reverse is true. On adaptation level theory these 
phenomena are explained by supposing that the level drifts gradually from the 
positions in which each stimulus leaves it, back towards its normal position 
based on more remotely past experience. Thus ten seconds after a sentence 
in which a particular voice has been heard, the level of adaptation is a com
promise between that produced by the voice and the normal resting level. This 
effect also is therefore consistent with adaptation level theory.

However when we come to consider the second series of experiments, 
in which the effect of changing the words in the introductory sentence was 
studied, we find that the theory of adaptation level is not entirely adequate. 
As we have noted, the theory takes into account only the stimuli which have 
been experienced, and not the responses made to them; in this the theory 
resembles ordinary accounts of sensory adaptation. It follows from this 
theory that it would be possible to alter the adaptation level (and hence vary 
the interpretation of the test word) simply by altering the words chosen for 
the introductory sentence, since (for any particular speaker) the vowels in 
some words have lower formant one values than the vowels in others. It is
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possible that if all the vowels in the introduction happened to have a low 
formant one position like the vowels in please and this, the adaptation level 
might be low; in this case a test word would have a greater likelihood of being 
judged as bet, or bat rather than bit. If on the other hand the vowels in the 
introductory sentence had rather high formant one positions the test word 
might be more likely to elicit bit responses. Thus it is interesting to compare 
the effects of differently worded introductions upon judgment.

In addition, it is of value to compare long and short introductions; accord
ing to the theory of adaptation level, the differences in the interpretation of a 
test word after two different but long versions of the introductory sentence 
should be greater than the differences in interpretation of a test word after two 
different but short sentences, since the longer introductions would contain 
more stimuli to alter the adaptation level. An alternative theory might be 
that this was not so because the test word was compared with vowels of which 
there happened to be samples in the introductory sentence, and identified 
as that vowel which was physically most nearly identical to it. Thus in the 
recordings used in Series I, the test vowel had approximately the same first 
formant position as the vowels in this and is in the first version of the introduc
tory sentence. Therefore, it might be argued, bit responses were given with 
that sentence; whereas with the second version the vowel of the word was not 
similar to those in this and is and therefore was not judged as bit. On this 
view the simple sentence This is should produce as much effect as Please say 
what this word is.

In order to obtain more data on these points the following experiments 
were carried out. A group of 44 students were presented with a series of seven 
recordings containing the synthesised words What’s this followed by a test 
word. At the end of the seven recordings another seven were played each 
of which consisted of the synthesised words This is followed by a test word. 
Subjects were instructed to indicate in each one whether the word was bit, 
bet or bat, using a printed answer sheet. Between each recording there was 
a break in which the group counted aloud from one to ten.

In each group of seven recordings each of the three test words A, B and 
C were used. There were also three versions of each of the introductory 
sentences. These three versions were produced with settings of the controls 
for the formant ranges which were identical with those used in producing 
versions one, two and three of the introductory sentence Please say what this 
word is described in the previous chapter. Test word A was presented with 
versions one and two of each of the sentences, test word B with all three 
versions of each sentence, and test word C with versions one and three of 
each sentence.

Tables 5.2 and 5.3 show the results of this test. Data from the previous
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chapter for the similar tests with the introductory sentence Please say what 
this word is are also included for comparison.

There are two main features of these results. Firstly, there is some evidence 
that the longest introductory sentence produces more shifts in judgment 
than either of the two short ones. The significance of this difference was 
assessed for each test word by examining the number of subjects showing the

TABLE 5.2 Responses to different test words with introductory sentences 
having various wordings and shifts of first formant.

Test Sentence Version 
word Please say what 

this word is 
(60 subjects)

Sentence Wording

What's this 
(44 subjects)

response response

This is 
(44 subjects)

response

bit bet bat bit bet bat bit bet bat

1 53 7 0 10 33 1 40 4 0

2 (formant one lowered) 4 54 2 1 40 3 8 34 2

1 5 55 0 2 40 2 17 27 0

2 (formant one lowered) 1 57 2 0 36 8 2 39 3

3 (formant one raised) 58 2 0 21 23 0 32 12 0

1 0 25 35 0 14 30 1 18 25

3 (formant one raised) 0 48 12 2 28 14 4 34 6

Data for the longest sentence are from the experiment reported in the previous chapter

effect with each length of sentences. Thus for Test Word A, the longest 
sentence produced different responses to Version 1 and 2 in more subjects 
than Whafs this did. The corresponding difference between This is and the 
longest sentence is not significant. For Test Word B, the longest sentence 
produces different responses to Versions 2 and 3 in more subjects than either 
Whafs this or This is. The differences between sentences are not significant 
on Test Word C (although each sentence produces differences between Versions 
1 and 3). As was noted in the previous chapter the values of the formant 
frequencies in Test Word C are such that this particular sound is less likely 
to be affected by different versions of the introductory sentence.

This greater effect of the longer sentence cannot be explained as due to a 
difference in the success of synthesis, producing a greater effect for the most
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natural sounding sentence. In a subsidiary experiment twelve Naval Ratings 
were asked to assess the relative ‘naturalness’ of the three synthesised sentences. 
Please say what this word is, Whafs this, This is and an additional synthetic 
utterance What did you say before that, using the method of paired comparisons. 
Each of the six possible pairs of sentences was presented, and the subjects 
indicated for each pair which sentence sounded more natural. Half the subjects

TABLE 5.3 Numbers of subjects giving different responses to the same word 
when the introduction is altered, for each wording of the introductory sentence.

Number of Subjects showing

Test
Word

Versions
Compared

Sentence Predicted
Effect

No Change Opposite
Effect

A 1 & 2 Please say what this word is? 
What's this?
This is?

58 =  87°/o 
13 =  30% 
34 =  76%

8 =  13% 
29 =  65% 
10 =  23% O
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B 2 & 3 Please say what this word is? 
What's this 
This is?

56 =  93% 
18 =  40% 
29 =  64%

4=  1% 
26 =  59% 
15 =  34%

0 =  0% 
0 =  0% 
1 =  2%

C 1 & 3 What's this? 
This is?

18 =  40% 
23 =  52%

25 =  57% 
19 =  43%

1 =  2% 
2 =  5%

heard the members of each pair in one order and half in the opposite order. 
All the subjects gave This is the highest place for naturalness, a result which 
is of course significant well beyond the .01 level. There were no significant 
differences between the other sentences.

The smaller effect produced by This is and What's this is consistent with 
adaptation level theory. Indeed it should be noted that the difference between 
This is and the longest sentence disproves the alternative view, mentioned above, 
that the test vowel is identified as the most similar of the vowels in the intro
ductions. This is contains as many samples of the vowel in bit as the longer 
sentence does, yet its effect is smaller. The other vowels in quite different 
parts of the spectrum must be affecting judgment.

The second main feature of table 5.2 is not consistent with simple adaptation 
level theory. It has already been said that on that theory an introduction 
containing a number of vowels with low formant one frequencies should give 
fewer bit responses than occur after an introductory sentence containing a 
number of words with vowels of a kind such that they have a comparatively 
high formant one. Now each version of the sentence Please say what this 
word is has a formant one with a mean value lower than the mean value of 
formant one in the corresponding version of What's this (since the added words



— 144 —

in the longer sentence contain vowels with a low mean value of formant one). 
Therefore the adaptation level produced by the longer sentence should be 
lower than that produced by the shorter sentence; and it should give fewer bit 
responses if the choice is between bit and bet, or fewer bet responses if the 
choice is between bet and bat. Table 5.2 shows that this is not the case for 
any combination of Test Word and Introductory Version. The difference 
is in fact significantly in the opposite direction in three cases, viz, Test Word B 
with Versions 2 and 3, and Test Word A with Version 1.

Since this is the first result we have found which is flatly inconsistent 
with a simple adaptation level theory, it is worth examining it carefully. One 
possible explanation which might have been advanced is that the listeners 
began the experiment with a very low adaptation level, so that all the introduc
tory sentences tend to raise the level by varying amounts. Although the mean 
of What’s this is higher than that of Please say what this word is, the shorter 
the sentence might be less successful in pulling the adaptation level away from 
its initial value, and therefore give responses more toward the right-hand side 
of table 5.2. This explanation is unacceptable however, since Version 2 of 
the introductory sentence must have an adaptation level below that brought 
by the listener to the experiment We know this because Version 2 causes 
Test Word A to be heard as bet, although in isolation that test word is heard 
as bit. Yet Version 2 of What’s this still gives responses more to the right- 
-hand side of table 5.2 than does the longer introductory sentence.

The further implications of the result may usefully be discussed following 
the results of the third series of experiments which are also inconsistent with 
simple adaptation level theory. For the moment it may be noted that the 
vowels in What’s this are not merely different stimuli from those in Please 
say what this word is but also produce different responses.

The third series of experiments was concerned with prolonged experience 
of the situations. If we think of the listener shifting his scale of vowels so 
that the mid-point corresponds to the weighted mean of the physical stimuli 
he has experienced, it would seem logical to expect larger effects if the exposure 
to a particular set of vowels was repeated again and again. The experiments 
in this series were intended to produce such exposures and to compare the 
results with those expected.

Three groups of Naval Ratings, each containing twelve individuals were 
tested. Each subject was provided with an answer sheet containing the possi
bilities, beat, bit, bait, bet, bat, bought, but and asked to indicate the word 
heard in each of a number of recordings.

Group X received prolonged experience of Version 2 of the introductory 
sentence Please say what this word is, and heard no other version. The details 
of the procedure were as follows. They heard the four test words, A, B, C and



D, each in isolation. The order of presentation was ADBC. After these four 
isolated words came four recordings of the same words each preceded by 
Version 2 of the introductory sentence Please say what this word is but with 
a 10 second gap between sentence and test word. The order of presentation 
was BCDA. There then followed 60 presentations of the same introductory 
sentence, each followed at a normal short interval by a test word. The different 
test words were given in random order subject to the restriction that each 
successive block of four words contained one example of each word: no i n d i 
cation was given to the subject of the end of blocks. This restriction on order 
and the corresponding restrictions in other groups were intended to avoid 
temporary shifts in adaptation level within the sequence due to a block of 
similar test words. Following these sixty recordings the four recordings 
with a ten-second gap were repeated, and finally the four test words were 
repeated in isolation.

Group Y received prolonged exposure to Version 2 and Version 3 con
currently; that is, they heard sentences with high first formants interspersed 
with sentences with low ones. They started by hearing the four test words 
in isolation, in the order ADBC. They then received eight recordings with 
the.ten second gap between sentence and word; four of the recordings, one 
with each test word, were with Version 2 of the introductory sentence and four 
with Version 3. The order of presentation was so arranged that all four test 
words, and two each of the introductory Versions occurred in the first four 
recordings. Following these eight recordings, there were fifty-six presentations 
with no extra gap between sentence and word. Half of these used Version 2 
and half Version 3, and in each third of the test there were equal numbers of 
each version: the order of test words was the same as in Group X. After 
these fifty-six recordings the eight with the ten second gap were repeated, and 
finally the four isolated test words.

Group Z had the same experience as Group Y, but were given knowledge 
of results after each sentence. They heard exactly the same recordings as 
Group Y. During the first fifty-two of the main block of recordings, however, 
the experimenter called out the «correct» answer after each combination of 
sentence and word. The correct answer given was the most common response 
accorded to this combination of introduction and test word in the experiment 
reported in the previous chapter, Thus throughout the fifty two items in 
the current experiment subjects were being told to judge differently if the intro
ductory sentence was different. The answer was indicated by numbering the 
answers on the subjects’ sheets and calling out a number, so as to avoid the 
possibility of mishearing the experimenter’s vowel. The subjects entered 
this answer on their sheet to ensure their attention.

It was thought before the experiment that prolonged experience might
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shift judgment of the isolated words in one direction or the other, especially 
in Group X. In fact, no consistent change in either direction occurred, the 
normal result being that the final judgements showed less deviation from the 
modal response than the initial judgments did. Some of the results of Group X 
are given in table 5.4 as an example. It will be seen that although there was 
some sign that the responses to B, C and D shifted towards the right of the

TABLE 5.4 Some of the responses of Group X to isolated words before and after 
prolonged experience of a sentence with a low mean formant one.

Initial

beat bit

7

bait

2

bet

3

bat bought

Word A
Final — 9 1 2 — —

Initial _ 4 4 3 1 ____

Word B
Final . --- 1 — 11 — —

Initial _ _ ____ 5 6 ___
Word C

Final — — — 3 9 —

Initial ____ ____ , 1 2 ___ ,

Word D
Fmal — — — — 1 1

table, those to A shifted if anything to the left. None of these shifts are 
significant statistically. Thus it does not appear that prolonged experience 
of a synthetic voice with low first formant frequency produces a drop in adap
tation level.

Furthermore in the situation in which the words followed the sentences 
after a ten second interval expectations were not borne out. It was thought 
that the effect of an introductory sentence might last longer if subjects had 
repeatedly experienced that sentence, either alone or in contrast with another. 
Thus the final group of tests might show more effect than the initial ones. 
This was not so: if anything there was less effect. The results of Test Word B 
for Group Y are shown in table 5.5 since they include the only comfortably 
significant result observed: Test Word B gave different responses in the appro
priate direction with Versions 2 and 3 in the intial tests for seven subjects none 
showing an opposite effect. In the final tests, however, the distribution 
of responses to the two Versions was practically identical and quite insignifican
tly different.

In the case of words immediately following sentences the chief interest 
attaches to Test Word A following Version 2 and Test Word B following
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TABLE 5.5 Responses of group Y to test word B 10 secs after an introduction, 
before and after prolonged experience of two versions of the introduction.

beat bit bait bet bat bought but

version 3 _. 6 2 4 _ _ . .
initial

version 2 — 1 1 9 1 — —

version 3 _ 3 3 6 _ _ . -
final

version 2 1 2 1 8 _

Version 3, since these are the two combinations which according to earlier 
results should give a substantial shift in response away from that given to the 
isolated word. The results for these combinations are given in table 5.6 for 
each group. The initial category gives the number of responses of each type 
for the first occasion on which the combination occurred: and the final category 
that for the last occasion. There was no intial category for Group Z, since

TABLE 5.6 Responses to words immediately following sentences before 
and after prolonged experience of the situation.

Version 2, test word A (heard as bit when isolated)

beat bit bait bet bat bought

Group X
initial

final
— 2 — 9 1 —

— 9 3 — — —

Group Y
initial

final

— 8 2 2 — —

2 5 2 3 — —

Version 3, Test word B (heard as bet when isolated)

Group Y
initial

final

— 10 2 — — —

— 6 2 4 — —

Group Z final — 10 — 2 — —

they were being told what to answer by the experimenter at that stage of the 
recording and so all of them marked their sheets in the pattern of table 5.2.

It can be seen that although the now familiar effect appears in the initial 
judgment it weakens after prolonged experience. Group X, who heard sixty 
presentations of Version 2, gave a modal response of bet to Test Word A 
initially and of bit finally. Ten subjects showed a change in this direction and
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none in the opposite sense, so that change is significant well beyond the 0.1 
level. There are signs of a similar shift in Group Y, whose experience was 
of both Versions, but the statistical significance is less satisfactory. The change 
of Group Y on Test Word A is quite insignificant, possibly because this group 
happens to have a pronounced tendency to give bit responses to any test word 
even initially. Group Y does show a just significant trend in its responses 
to Test Word B and Version 3. Five subjects modify their responses from 
bit or bait in the direction of bet, and none do the opposite. The final 
responses are not significantly different from the responses to isolated words 
obtained at the beginning of the run.

It only remains to note that Group Z, the knowledge of results group, 
is quite different from Group Y. They show no sign at all of wearing-off of 
the effect. Their final judgments on Test Word B with Version 3 are almost 
exactly the same as the initial ones of Group Y, and are significantly different 
from the responses of Group Z to Test Word B in isolation; nine subjects 
showed a difference in this direction and none in the opposite sense, so p <  
.01. This result is very much in accordance with everyday experience: 
we do not find that a prolonged oration from one voice causes the speaker to 
become unintelligible, although he may be boring. In everyday life we are, 
of course, provided with a check upon the accuracy of our adjustment to a 
speaker’s voice: if we are not identifying his vowels correctly he will not 
make sense. The real-life situation is therefore usually analogous to that 
of Group Z.

To summarise the results of the third series of experiments, repeated 
experience of this vowel judgment situation does not cause a permanent bias 
of response in one direction or another: if anything it produces a loss of the 
effect. The only exception to this rule is the case in which knowlegde of 
results is given to the subjects. This result, like some of those in the second 
series of experiments, is inconsistent with the simple type of adaptation level 
theory given at the beginning of the chapter.

There are therefore two cases in which responses to vowels behave in a 
fashion requiring further explanation. One of these is that an alteration of 
the Formant I range in a sentence by altering the words used does not appear 
to shift the judgment of subsequent words: it is only when the Formant I range 
is shifted by altering the physical sounds used for particular words, that the 
listener is led to alter his judgments. The other case requiring explanation 
is that of repeated presentation of test words and sentences, which causes the 
effect to disappear.

These difficulties are in so me ways similar to those mentioned earlier as 
having arisen in other psycho-physical situations: for example, Brown’s 
demonstration that a heavy weight has no effect on judgments of weight if it



— 149 —

is regarded as irrelevant to the other weights lifted. It was said previously 
that these earlier experiments suggest that past responses as well as past stimuli 
should be taken into account in determining the adaptation level. For instance, 
we might suggest that the response which will be given to a stimulus corre
sponding to the weighted mean of all past stimuli is not necessarily the neutral 
or middle response; instead the response given will be the mean of all past 
responses. In many cases this modification will make no difference, since 
after a long series of trials the mean of all past responses will in fact be the 
middle of the response scale. The modified theory does, however, lead one 
to expect that extreme stimuli will not have a marked effect if they are recognised 
as such and given extreme responses. Thus in our experiments a vowel with 
a low formant one position will not bias subsequent perception if the situation 
requires it to be recognised as the vowel in please rather than that in what 
— unless the formant is placed unduly low even for a vowel in please.

On the other hand, we might modify the theory of adaptation level more 
thoroughly, and suggest that each category of response is separate and forms 
its own adaptation level. Either type of modification will explain the departure 
of the second and third series of experiments from the simple theory. In the 
second series, changing the words of the introductory sentences changes the 
response to them as well as the mean level of Formant I; whereas changing 
the Formant I position in a sentence whose wording remains constant alters 
the stimulus without altering the response. The latter case will therefore 
produce an effect on subsequent stimulus-response relationships while the 
former need not.

In the third series, the response is often made to the test words alone. 
In single trials they may be influenced by the introductory sentence to which 
no overt response is required. When trials are repeated over and over, there is 
a context of other test words which is more important than that of introductory 
sentences, which probably come to be regarded simply as a cueing signal for 
the test word. This is particularly true because the speech is in fact artificial 
and thus may become increasingly unconvincing on repeated hearing, since 
no human voice can repeat a phrase identically in this way. So the effect of 
the introductory sentence is negligible in that the words in it are not considered 
as sounds containing particular vowels. On the other hand, the knowledge 
of results experiment, on this interpretation, continues to show the effect of 
the variations of the introduction since the experimental situation ensures that 
the sentence receives a response.

With such modification, then, the theory of adaptation level is adequate 
for the case of vowel judgments. But it is certainly not adequate if it is concei
ved as a close analogue of sensory adaptation, so that only the stimulation 
received need to be taken into account in prediction.

io
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CHAPTER 6 . AUDITORY JUDGMENTS OF VOWEL QUALITY

We may profitably begin this final chapter by reviewing the conclusions 
which we have reached in the last three chapters. It seems that:

1. The acoustic quality of most vowel sounds can be conveniently 
specified by stating the frequencies of their first two or three formants.

2. This is not true of vowels which are called in traditional terms close 
vowels, nor of so-called back vowels. It is not at all easy to analyse these 
vowels in terms of their formants; nor is such an analysis an adequate account 
of their spectral characteristics.

3. The perceptual quality of a vowel usually depends on the relationship 
between the pitches of the formants of that vowel and the pitches of the 
formants of other vowels pronounced by the same speaker.

4. The listener to speech uses his past experience to form an adaptation 
level, the immediate past experience of a particular voice being the most 
important factor in this process.

5. Neither of points 3 and 4 above has been shown to be true for the 
vowels mentioned in 2 above.

This is as far as we can go in the present state of our knowledge. The 
next major steps will probably involve a large number of psychophysical 
experiments on the perception of quality differences. At the moment we do 
not know which are the important auditory cues for a listener assessing the 
qualities of close or of back vowels. We can therefore make neither a satis
factory acoustic analysis nor an adequate representation of the correlated 
auditory characteristics of these vowels.

Accordingly, we must now discuss the hypothesis that the most useful 
form of description for a phonetician who wishes to describe a vowel to other 
phoneticians in such a way that they can produce similar sounds without ever 
having heard the original sound (or a recording of it) may be in terms of the 
cardinal vowel system. This hypothesis was evaluated by means of the following 
experiment.

A recording was made of the following ten Gaelic words as pronounced 
by a native Gael: (a) Beid (b) sgo (c) chi (d) reub (e) Ion (f) big (g) fal (h) laochan 
(i) stagh (j) gaoth. These words contained vowels which were as monophthongal 
as possible, but which differed greatly in their phonetic quality. Eighteen 
phoneticians were asked to plot the vowels in these words on cardinal vowel 
diagrams which were provided. Fifteen of these subjects were trained in the 
British tradition of Phonetics, and consequently had had extensive practice 
in performing cardinal vowels, and assessing the quality of other vowels in
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terms of them. The other three subjects were experienced phoneticians well 
acquainted with the theory of cardinal vowels, but they had not undergone 
the rigorous formal training in the use of the system which had served to provide 
the first group of subjects with fixed reference points. Details of the background 
of each subject are given in table 6.1. Each subject listened to the recording 
by himself, playing it back as often as he wished and in any way that he found 
convenient. None of the subjects was acquainted with this variety of Gaelic.

TABLE 6.1 The eighteen phoneticians who took part in the experiment of judging 
the quality of the vowels in ten Gaelic words.

Cardinal vowels 
learnt from:

Daniel Jones

D. Abercrombie,
E. T. Uldall & 
J. C. Catford.

Daniel Jones

H. Coustenoble

N.° Subject Status at time of expt.

f 1 D. Abercrombie

1 2 E. T. Uldall > Staff, University of Edinburgh
l 3 J. C. Catford
' 4 P. Ladefoged

5 J. Woolley
6 L. Criper Post-graduate students, University of
7 A. Vos Edinburgh.
8 A Rodger
9 M. Fraser

' 10 A. C. Gimson
11 J. D. O’Connor
12 G. F. Arnold > Staff, University College, London
13 O. Tooley

. 14 J. L. M. Trim
15 P. D. Strevens Staff, University College of the Gold Coast.
16 H. Hammarstrom Staff, Uppsala University
17 S. Sapon Staff, Ohio State University
18 T. Hill Staff, University of Edinburgh

d that this procedure was sufficiently standardised to ensure
that each phonetician was assessing the same phonic data and presenting his 
results in the same way; but that it nevertheless corresponded as much as 
possible to the typical situation in which a phonetician needs to be able to 
describe vowels for purposes of linguistic research.

The consolidated results of this test are shown in figure 6.1. The points 
representing the vowels in the first seven words are shown in the three diagrams 
on the left of the figure. The filled points are those of the fifteen phoneticians 
trained in the British tradition; and the open circles correspond to the points 
plotted by the other three phoneticians. In the first seven words there were 
only minor disagreements about the degree of lip-rounding; e. g., some
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phoneticians described the vowel in word B (sgo) as having «rather open 
rounding» whereas others thought this vowel had «open to close rounding». 
In these words no phonetician ever thought that any vowel had a spread or a

•(c)

/ 0 1 7 -,
9 I

/
, '8 >
t 9 » 6 -*  <1-1 '

; 3%. 10
*(B)

¥ \

Fig. 6.1 The judgments of 18 phoneticians of the vowels in the Gaelic words.

neutral lip position when other phoneticians thought that the same vowel had 
open or close lip-rounding. This was not true of the vowels in the last three 
words, which are shown in the diagrams on the right of the figure. In these 
words the degree of lip-rounding has been indicated by the kind of point, no 
distinction being made between the points of the different kinds of phoneticians.
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In all the diagrams in this figure the number corresponding to each point is 
the number of the subject in table 6.1.

The first point to note about these results is that the judgments of the 
subjects trained in the British tradition seem to be usually more in agreement 
than those of the three other phoneticians and any twelve of the first fifteen 
subjects. Thus the points for the vowels in words, A, B, E and F as represented 
by subjects 16, 17 and 18 are comparatively widely scattered, showing a lack 
of agreement both among themselves and with the other subjects.

All the last three subjects were good phoneticians with a knowledge of 
many different languages and experience of dialectology. They thus had a 
higher professional standing and a great deal more experience than subjects 
such as the post-graduate students or the junior members of the staff of the 
University of Edinburgh. But they are nevertheless relatively unable to 
communicate in writing with one another in an unambiguous way about the 
quality of a vowel sound.

The superiority of the agreement among phoneticians trained in the British 
tradition cannot be explained as being due to aspects of their linguistic back
ground which had nothing to do with their phonetic training. Admittedly 
eleven of them were speakers of that variety of English known as RP (Jones 
1956); but the other four were an American (E.T. Uldall), a Dutchman (A Vos), 
a Scot (A. Rodger) and a Yorkshire girl (M. Fraser). However, despite these 
diverse backgrounds these subjects were not in disagreement with the other 
eleven as were the three phoneticians, a Swede (G. Hammarstrom), an American 
(S. Sapon) and an Englishman (T. Hill), who had had no formal training in 
the cardinal vowel system. We may conclude, therefore, that in so far as 
there is agreement among the phoneticians who have graduated in the British 
tradition, it is to some extent due to tl\e rigorous training which they have all 
undergone.

There are however, disagreements even among these phoneticians. Some 
of these are between the group of phoneticians who were or had recently been 
members of the Phonetics Department of University College, London (subjects 
10-15) and the group who were associated with the Phonetics Department of 
the University of Edinburgh (subjects 1-9). Thus most of the Edinburgh 
phoneticians considered the vowel in word A (beid) to be more central and 
more close than was indicated by most of the London phoneticians. The 
same is true of the vowel in word B (sgo). In general, the London phoneticians 
have a greater tendency to consider vowels as being peripheral. In the first 
seven words there were 34 judgments indicating that a subject thought that a 
vowel had a peripheral quality. Twenty two of these judgments were made 
by the six London phoneticians, and only twelve by the nine Edinburgh pho
neticians. This difference is very significant («2 =  10.5, p <  0.01).
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It is also apparent that in some words the agreement is much greater 
than in others. Figure 6.2 shows for each of the first seven vowels the minimum 
area which will contain the points representing the judgments of more than 90 %

cul

Ion

sgb

Fig. 6.2 The minimum areas containing the points indicating the judgments of at least 
14 out of the 15 phoneticians trained in the British tradition.

(i. e., fourteen out of fifteen) of the subjects trained in the use of the cardinal 
vowel system. Comparison with figure 6.1 will show how these areas have 
been drawn. Table 6.2 shows the size of the area for each of the ten vowels 
expressed both in square mm and as a percentage of the total area of the

TABLE 6.2

Word Minimum area Rank
sq.mm. %  of total order

area

A beid 84 1.5 3
B sgô 206 3.8 7
C cùl 60 1.1 2
D reub 90 1.6 4
E Ion 135 2.5 6
F big 30 0.6 1
G fàl 114 2.1 5
H laochan 396 7.3 8
I stagh 604 11.1 9
J gaoth 1449 26.7 10
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diagram. When the judgments of the vowels in the first seven words are 
compared in this way, it may be seen that the degree of agreement is often 
very great (far greater than might appear from figure 6.1, where the size of the 
points and the attached numbers tend to exaggerate the extent of the spread 
of the points).

Some interesting facts emerge from a study of the rank ordering of these 
areas. Thus the vowels in words C (cul) and F (big) are both of the kind in 
which it is difficult to locate the exact centre of the first formant because of 
its proximity to the fundamental. But nevertheless these are the vowels 
concerning which subjects are in the greatest agreement; and the major part 
of what disagreement there is in the case of word C (cul) is in judgments of the 
front-back dimension, which, according to the usual formant theories for 
vowels of this type, can be correlated with the frequency of formant two. This 
agreement of judgments of the close-open dimension in the case of vowels 
in which it is difficult to locate the centre of the first formant supports the 
hypothesis that these vowels are assessed in terms of some quality other than 
the pitch of formant one.

After the judgments of the vowels F (big) and C (cul) the next greatest 
agreement is in the judgments of the vowels in words A (beid) and D (reub). 
These vowels are of the type which it is comparatively easy to analyse and 
specify in terms of their formant frequencies. The vowels in words G (fal), 
E (Ion) and B (sgo) however are more difficult to specify in this way; and there 
is also more disagreement in the judgments of their qualities. In addition, 
as we found in chapter three, a vowel in the neighbourhood of cardinal six 
— i. e., that in word B (sgo) — produces more difficulties than one near cardinal 
seven — i. e:, that in word D (Ion). We may conclude therefore, that with 
the important exception of vowels of the [i] and [u] type, the degree of difficulty 
which phoneticians have in auditorily assessing vowel qualities is paralleled 
by the difficulty of specifying similar vowels in terms of instrumental data.

The vowels in the last three words cannot be considered in the same way, 
because there has been no instrumental analysis of a large number of vowels 
of these types. (This is obviously a task which must be undertaken as soon 
as possible.) It is readily apparent that subjects have a great deal of difficulty 
in assessing the quality of these relatively unfamiliar vowels. As in the case 
of the vowels in the first seven words, they would no doubt have found the 
task easier if they had been listening to the informant himself instead of a 
recording. There might then have been less disagreement about the degree 
of lip-rounding; and this in its turn would probably have resulted in greater 
agreement in the judgments of the other aspects of vowel quality. Never
theless it should be noted that in each of these three vowels there is a wide 
scatter of judgments, even among those who agree about the lip positions,
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The great disagreements about the degree of lip-rounding indicate that 
this feature of vowel quality is not easy to assess in auditory terms alone; and, 
in fact, although eleven out of the eighteen subjects considered that the vowel 
in word J (gaoth) had close lip-rounding, all the subjects who met the informant 
after the experiment then considered that this vowel had a spread or a neutral 
lip-position. Furthermore the judgments of this vowel and of the vowel in 
word I (stagh) indicate that the degree of lip-rounding is not always considered 
as an independent variable. There is a very significant correlation (%2 =  17.3, 
p <  0.01) between the judgments indicating open or close rounding which 
are associated with points in the left hand section of the diagram, as opposed

Fig. 6.3 A three dimensional vowel diagram.

to judgments indicating a spread lip-position which are associated with points 
in the right hand section of the diagram.

According to the traditional theory, there are three main parameters of 
vowel quality which are independently variable: the position of the highest 
point of the tongue in the close-open dimension, and in the front-back dimen
sion; and the degree of lip rounding. Thus the quality of a vowel may be 
indicated in terms of a point in a three dimensional space as shown in figure 6.3. 
The cardinal vowels do not, of course, lie on a surface of this figure, but occur 
in the positions indicated. We may summarise the viewpoint which is being 
put forward here by suggesting that these dimensions are not the most appro
priate parameters with which to specify vowel quality. It would be better if 
phoneticians compared vowels in terms of the two dimensions which specify 
the plane of the cardinal vowels (perhaps without using articulatory terms 
which are apt to be misleading if considered literally, but using instead purely
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auditory terms or descriptions indicating vectors from auditorily known 
reference points), and also in terms of a third auditory dimension for 
which there is as yet no convenient name nor adequate data concerning 
its nature.

These speculations, however, should not lead us to neglect the great 
value of the existing cardinal vowel system. Considering the judgments of 
the vowels in the ten Gaelic words, we may conclude that the traditional 
training in the use of the cardinal vowels allows phoneticians to make very 
adequate judgments of at least those vowels which are judged as having lip 
positions like those of similar primary cardinal vowels. It is difficult to produce 
a valid statistic based on the experimental data reported here, partly because the 
subjects cannot be considered as a sample of a population and partly because 
of the inter-dependence of all the judgments. But we can attempt to summarise 
part of the data in table 6.2 by saying that the mean minimum area for the 
phoneticians’ judgments of the vowels in the first seven words was under 
2 % of the total vowel area. There is at the moment no other way in which 
vowels can be specified with equal accuracy. Even the forty two symbols and 
additional modifiers suggested by Bloch and Träger (1942) will be of no avail 
unless they constitute reference points that are accurately known to all users 
of the system. Otherwise it is impossible to say precisely what sound is 
implied by, for instance, the symbol [E]. This sort of difficulty becomes 
especially obvious when we try to interpret remarks such as «by [se] we mean 
here the cardinal higher low front unrounded lax vowel» (Träger & Smith 1951); 
and the subsequent statement «many will have a slightly higher and tenser 
quality say [ae a ]». These authors seem to be implying that there is a precisely 
determined vowel quality, symbolised by [ae] and known to all their readers. 
But no phonetician relying solely on their descriptions could reproduce these 
vowel qualities with certainty; the articulatory statements (e. g., about tenseness 
and laxness) are far too vague and physiologically meaningless. No doubt 
Träger and Smith and their immediate associates know exactly what vowel 
sounds are intended by the symbols and the descriptions. But they could 
convey this information only by oral instruction in their reference points. 
Any phonetician who wishes to convey the precise difference between two 
vowel sounds can do so only in so far as there are equally precise reference 
points known to him and his reader.

At the moment the best means of providing these reference points is by 
oral instruction in the cardinal vowels; consequently in the present state of our 
knowledge, to abandon the cardinal vowel system is to abandon the only 
internationally known method of specifying vowels at all accurately. This 
will remain the state of affairs until it is possible to make acoustic measurements 
which can be used for specifying vowels. We have shown in this thesis that
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this can be done to some extent; but it seems that we are a long way from a 
simple acoustic specification which is applicable to vowels of all types, and 
which allows for the personal features of a speaker’s vowels, which a skilled 
phonetician automatically recognises and discounts. Consequently, the 
traditional rigorous training in the performance and use of known reference 
points remains essential for all who wish to give detailed specifications of 
vowel sounds.

PETER LADEFOGED

SUMMARY

This monograph discusses what is meant by «phonetic quality» in so 
far as vowel sounds are concerned. The first chapter points out that 
phoneticians implicitly describe speech sounds in two different ways: firstly 
in terms of phonetic quality which is in practice the attributes of a sound 
which convey information by virtue of being part of a socio-linguistic code; 
and secondly in terms of their personal quality, which consists of the attributes 
that convey information only about the speaker considered as an individual.

The second chapter discusses the historical development of our present 
descriptions of the phonetic quality of vowels. It is suggested that not 
only is there very little evidence for the traditional articulatory descriptions, 
but also that the acoustic descriptions of vowels in terms of the energy maxima 
in their spectra (herein called formants) have never been shown to be adequate 
for all vowels.

The third chapter describes the collection and spectrographic analysis 
of a large number of sets of cardinal vowels spoken by twelve phoneticians. 
It appears that no precise statements about the acoustic correlates of phonetic 
quality can be made; but it is probable that vowels such as (e, e, a, a) are 
best specified in terms of the relation between the pitches of their first two 
formants and the pitches of the first two formants of other vowels of this 
general type spoken by the same speaker. This is not true of vowels such 
as [i, u, o, o]. These vowels often cannot be conveniently analysed as having 
two or three formants; nor, even when a procrustean formant specification 
is possible, are they adequately specified in terms of formant frequencies 
(or pitches). Possible alternative specifications are discussed.

In chapter four it is shown that in so far as a formant frequency 
specification is adequate, it is the relative and not the absolute values of the
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formant frequencies which convey linguistic information. In an experiment 
using synthetic speech it was found that the same test sound was identified 
in different ways when it was preceded by different versions of an introductory 
sentence.

Chapter five discusses the psychological mechanism responsible for this 
process. It is suggested that previous theories accounting for similar 
processes are not fully adequate, in that they incorrectly consider a subject’s 
adaptation to a series of stimuli to be independent of the response which he 
makes to the stimuli.

The sixth chapter discusses an experiment in which 18 phoneticians 
specified the vowels in ten words in a language which was unknown to them 
in terms of a standardised cardinal vowel diagram. It is shown that among 
phoneticians trained in the use of the cardinal vowel system, there is often 
a high degree of agreement in the specification of a vowel which has a degree 
of lip rounding similar to that of the nearest cardinal vowel; but many 
disagreements occur in the specifications of vowels with less familiar lip 
positions. Nevertheless it is concluded that, in view of the results detailed 
in the previous chapters, at present the best method of specifying many 
vowels is in terms of the traditional cardinal vowel system.
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