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Vowel Formants % .01z ——

Xk M B

Box BAABTE LY BT 2BI0NET 2 k¥ BRESO—DK, B
OIEN D 5. DA CIEHE, SHHES) ORMEHERHLT,
WEE, FONEOHIEC & o TR OHRIED 585, Tr ORfEHD
BEOERE - T3, ¥ Gimson ZFhb% 7 D0EFE, 5200
R, 8 “)O):E%&Zéj\iﬁbfbg. REERIEEZEOLHLOEY
BEbhll, RELLITIEME2E > (VB0 L, H4@R5 200K
Bl iE, nTrhdrBbhdis il Kenoho, ZhE
LR Es, WO LK OB/ THE SN HS  OMb S OR
WERAIND I, REOIEEBEL T SHLUTH S, SO paper T
FAlE, AHFEOREOMEYL spectrogram [ZE iz Vowel Formants
FHELTESL L, HELTALWERS

1. Vowel Formants D45

HORS, REX, RIVUCREES 5 L, B 3Bs kit t0
quality GEEDIZ L o TG 2 2 L R L. BFRMBOE L OFE
CIRPRY A s & I b O TIRE) S % “ Pulmonic Air-Stream Mech-
amsm” Lo THRBEIh, FH0o LTk b2BE: Db 0h T,
BOLBOML T 2T 2EETHLS. TORBOATOMENRETOFEY
€3 %. Peter Ladefoged (% Elements of Acoustic Phonetics DT,
“ Whenever sounds-differ-in -quality -we find that they have different
wave shapes4).” LR, o [o] tu:] [i:] ® 3 >® wave shapes ZRL



26 ‘ BT T EERYINHLE
Twd. B A VIR RO, MECEEYOBL b1t T, AE
ZHED CHMET wave shape %o T3, ZHIFEEEOE L /NS
fundamental (EEXE) i, TORBMOBEGOEREK L HFD, EHO
harmonics (f5%) BELZ > C22DTh5. o T LAY, FHD
BE 2L T\ % fundamental & harmonics O %« O REP & + O
relative amplitude GGHXIATHEIE) %4010, %5 components (BREER)
LA EDE SR, TOREOHEM iiwave shape 2B L 2 EHKD
BPChs. LALISTERLRThERLRVOR, BFOFHEILE
> CEBEROE, BEREHRE ORR components 7> 5FIT > TnBh L
WI 2L ThoT, wave shape 2D d O REFEICHREN RBARE R - T
WHRWEWI I X ThB. BD, 1 00RER% D components DML
PHEHIZL - T, Bxk shape # L VB2 \\W5 2 & Th 3. Ladefoged
i, 100-cps, 200 cps, 300 cps @ 300 waves ® 2FEEOMAALGhHE %
@Eﬂ?, FRRDWTROBEICE » T b, “ The astonishing thing is
that our ears can hear no difference between all these wave forms.
As long ‘as the components stay the same, the sound will be the same.
... the quality of a sound does not depend on the way in which the
components are combined; it depends simply on the frequencies ‘and
the amplitudes of the component Waves?” ‘

%1 T % ® components (IR DFEIZ spectrum TEHIT = k\zﬁi‘ﬂjﬂ%%.
Bz, EL32oD waves, 100cps @ fundamental (a) &, amplitude
5, ZO%O 200 o .
cps ® harmonic
(b) &, 250D am-
plitude, 300 cps

(¢}
(b)

Amplitude
of
components

@ harmonic (¢) o S

R o84, () - Frequency in cps
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(c) 1% frequency #% fundamental O FNhFh 2%, 3Kl Tw5%
@“C, second harmonie, third harmonic & (¥ 5.) % @ spectrum (X
1 0ED Th s, ,

Bl L 2o, RFERREE A5 0h THIETIHETHS. IS
RELLT B, & SPEOW, BE2EASLZLICL s TR OE
EBHZENHKDE. FLTEOWE, TEYT /014 ) vEDEERED
FHLAL L, ThThiRoBgRlgr0 s . FHTEYHSHh
7- waves D, FORFOMEEE, Hir5 D basic frequency I —F 33
wave PPEIE S h, FHHIKRE AL amplitude ZFoZ itk b. 23510 T
Ebh7-EAEER Lo [ o 2
J5¥E T spectrum i3Eb
48, HxZFodize
 OhDE— 7 RFERT
3. LOE—I, FO , ,
N
sic frequency I(ZfH24 ﬁ., (]

5. flo THEBEFRETNR
HEEROE— 7 ZHo
T3, [l oB&sTh
i, 280cps, 2620 cps,
3380cps DBz b i, X
[] OBER, 800cps,
1%%m,%%qm@%tbﬂﬁbhg.:@E—ﬂﬁﬂ%@%g%%%
45D EBELREGEYHD Formants Th 0, LZEhbE~EH 1 Formant
(Fy, # 2 Formant (Fy), £ 3 Formant (Fg) - BB 55,

LEWERTOWEGEL, XEHPHEECI» b 0ERLE L T 5
v, MC Formants #FDOREIVHES LI TH 5.

Fa

Amplitude

3000

Amplitude

1
2000
Frequency

1
1000
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x5, &, A, FRE-A—ATRXTRR Y1 AOFFRE
HEoTWAB. o TEAIL L » T, Formants Q4 1z 44> D HE
DHBHDIFRURTHE. LrLBAVPEEOFEXMEICTHE, T0
Bt 7 wave shape Tlk/z <, Formants DAZH W TE+hxEDLLES
Dk, LD Formants ORI L 23D TH 5.

2. Vowel Formants & 3% 0 B#%

Vowel Formants (& spectrograph THIES 5 = & 23k 5. K3 oD
Potter, Kopp, Green @ Visible Speech DIEZED FFE O H% R 61?‘: , Pl
i(eve) DS, Thrd Fy, Fo, F3 Thbd. T OKRTIEX3S004 1 7 L0
PAE > T B0, TLENT Fy # TUHHTARLS, KO-
7o PR IX 8000 1 2 VTl %720, BIZZ D LD Formants %,Hj'CL\g.

X 3

i (eve) 1(it) e (hate) & (met) ® (at) a (ask)

a (father) D (not) o (all) o (obey) v (foot) u (boot)

‘ A= (up) ) (about). & (word) 3 (wod)&
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L LBEETD 220 Formants 7, %< X3 F3 3 CHHZOBROY
FREOHLEESE S b Tl 3. i Gleason & “ Various
experiments have suggested that the two halves of the mouth are asso-
ciated with the two lower formants. The first formant is apparently -
produced by resonance in the throat and back of the mouth; the sec-
ond by resonance in the front of the moutll'i).” Lo TWw3. Lade-
foged $ THOBURBAD T\ 5%, Gleason Offi, D524 T 5
B RIZXL, “In fact the air in the vocal tract vibrates as a whole,
and we cannot treat the throat and mouth cavities as being in any
way independenlt?” ERGERL T\ 5.

FEORELZHBTE 01T, KO 6 DOHELHGEZ LS. (1)
3\ Cardinal vowel (FEAREE) L OM#E, (2)HFORKETOME,
BVEOW, WHORMORE, ENERL> ThanrToTwar &
NIXERFLORIERT. 6)RIThHS. Ladefoged iz D, (2)(3)
& Formants & OBIfRZEH L T\ 5.

Ladefoged iz X 1iE, Formant frequeney Ii‘(k@ 3OOBEFHOEEL
2} 5. BIBA)ER L 2R ARBOEMKOME (the position of the point
of the maximum constriction),  (2)ERIRD FE#E D v 4 A (the size of
the maximum constriction), (3)EDALE (the position of the lips) T
b5 PERFEOLSE, £1 Formant IZR)DEFE DV 1 RICBIRD D 5.
HIBER T CY A RIS 315 T, %1 Formant @ frequency
BINT 5. 42 Formant %, W1 ALBEURED B3R TERTHS. +
1R DB iéb:é% 2 Formant @ frequency HETFT 5. HEREOH
#1%, %1 Formant G)OFEMORECEET 5. MbEK X 5 EMO
FEBDTEFIR DRI N B S T, B SR BE T L 4o T
—# 1 Formant 2MET 9%, & OBAE 2 Formant 5O ME Ttk
$, BOBOWBICH-T%. BOE5DPHI L, %2 Formant O




30 ARERSOFETFENBE
frequency 2 HME T4 Elj).

4 Gimson @ An Introduction to the Pronunciation of English O
D#E RP (Received Pronunciation) English @5 — 5152‘; & Qﬁ‘ilﬁ, =
D ERILFEDT LROFIL B,

=1
the highest point

of the tongue lips Fy Fy

/i:/ high front spread 280 2620

1/ high front spread 360 2220

/e/ mid front spread 600 2060

Je/ low front spread 800 1760

/a/ low central neutral 760 | 1320

Jaz/ low back neutral 740 1180

/n/ low back round 560 . 920

fo/ mid back round 480 760

JU/ high back round 380 940

Ja:/ high back round 320 920

/%/ mid central neutral 560 1480

X b b 7 4
T35k kiEo SR
F,, Fs @ Frequency ZOOOE' - ; ’
chart %< &40 - .
BT 5. 1000 —e T~

Pk 2 o0REN b EFI—- - ST - -
TRORIES = L i I e =2 Ao @ o o U u 3
k5.

(1) high vowels {Z{E\~ Fy 25D
2) low vowels XE\~ Fi1 &>
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(3) front vowels k@E\» Fp 2 FD
(4) back vowels (XN Fy B8O
(6) B0 5D0bHEHHEE WM S Fy 2HD
L # L Ladefoged @ back vowels I2jAT2EDE %&)?L F, & o
iE, BEARD L. e ihil, Box2nhEise T BWETTS
B Th 50, HEHEOHRIEOILZDOM [w] @ Fp & [ ©
FhEVAFES dok RS () |
3 f)}z@z‘:@%f & [O:] o %000 2000 1000 ) [
Fo, OFBECD, #Hl
@ - The Speech Chain @O i

5~ x4, X Daniel I Jau:

Jones @ Cardinal Vow- 500 o

*RN

els OF— 273, Gim- @D
son DBPHFEFL L fu]
DI EN. back vowels
D Fy, iwBAL Ty, BO
T2 Tikie { I 1000

BEASE T 5 & & BERSR ()

K 1o

[ 14
[

[ 3]

' oi: he
4 F, Zifthhic, T 2ifnicL \ 5 :
) [
723z formant frequency %HEZ \\
. 3.
e £l

s, HERBEGHERERELNE.
EEHERZONE,HEPRIZKS
vowel formant chart (a) &, iR . \v
HEFEOE» SO vowel chart IS
(B %, FHIILTBHE 2T &
H5.
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o TRMELT, 23 Fr & F kBT 3Ry, ThoEHEE
DEOEFRE LB CTHEERBEROL 5 2 L 2BDS 2 0 HKS.

3. HAZERFT® Vowel Formant Chart

EHEEFHRIZINE, TEEZEORTCEEIRIOBRDHD, +h
AT ORELDUABIZETCED L L, TORDOLIITHED., [i]

FRIED, L0 bR = 6
le] FRIEOHME TN, 05 F= i s
CHAF. [l BT DK R 5\ \\xm o "
% [o] GBEFEOFEEIEL, bl IO
5 bR, [w] FEFOP &\g \\ ®
MU, 05 < bk [@l \ i
FORLYLE, 05 bRE \

KB &

oD HIEEONRNDOORED S b,

[w] ¥ [W] LRE—OBFHRCE HRFZORE
TELADDZ LN TE, SETHEOOTFRL 15, [@ &k M2y,
Xy ORBFELT, VO%,L#%,uhbDl ELTOABDND D
5, Eifwm WKIW]&“ﬁ%ﬂﬁvbﬁf%éJ

BEESOE LT, BABOBELLLPD Thk. BECE, X
WHEOBHE VI ZLREB, LrLEEHS LHBLSoREEHR
@%%@ﬁbf%b BEOEEL CTRZEL WEBREER R WEIRBEbh 5.
@LW%E%@Fﬁ*¢J®¢T,~,w®ﬁﬁ%mwﬁmﬁﬁbfva
MFEEAEO kurki] (BR) OB —RFRXIheZERVELIHEFD
ThHEOADLILZ®EE . FHAHFO [ku ki] (BR OF—RFE %
R ORTHED, EARELLEANTHD. | ERFERED (v &
Fhh 5 L b ans, EFrbORDREL EhhbDOFhIEHT
729, BRLIBLIAhvdD, 75 VAR FAVFE mY Vi« > 7
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7 eED - HiEEE R L @ [ul © R TERDP S DOEDRIARHETHD & X
%L(k;@%gﬁj LPLEAD T IRRELDEEV. o T [kuki] T
¢ ekl @L3 [kink]d Ths.

450 spectrogram % & % 7o IR OB R Ef A L 7. %%ﬂ&:iﬁ'éﬁﬁ
BOBOWBEL b<B7:0k, BRBOTHEEEOS, /v/, /t/, ¥/,
/sl [/ &, HRE ] 2EAK. /p/ GFUBHASEE, /t/ (QRZEHHE,
[k/ FERREAGEE, /s/ GWEREEE, /n/ GRELFEREL, (]
BERHBLRETHE. TELEY 7
MEFIZL 22 DE, spectrogram @
Ba, B, ﬁ%ﬁ@iﬁh‘&i‘base line
D @ voice bar DFEEIZHE NS
DHT, I EFRC 15 TH 5.
WIZATIEBIZK T ORRERELIFY
RIS T 2 BEAEOTEEL AR ] _
Voo ¢ BEETRT. D p, t, 9 : _ 1
m%hB@%ﬁE%®%K%t%ﬁ ¢1 { ]‘
o p, t, ¢ REFOHBICRLE :
EERT. (1] ZHICE 5RO R 5.

B 8

poldwl | k| sl | on | i | 4

p / piti ippiki l pisi pijano - happi

el | tippa | 6 | ki | il | owini |t | ket
| |

RN B AR D, NS T B DT b T o T
a3, FlxE, pn OBE, VO “n” BEEST TR, Bk
0 [Nl ThE2D 2 SEAR TRV, ZoRRi LT, 1] 253,
Fee | 1835, 7 393, [+, 4435, [w | 20SEQHERAIED spectro



34 ARFERFOHEEFFAMEE
(a)

grai)ﬁ oo, ROz 0—GTh2%, LFEThs®iz Formants
ZELABONRFEERLTILV. BELRLEI oL EKo& D L HBIET
Th5. (a) 1% wide band . (b) ZFRIUSHE M+ [pitei] %% nar-
row band T& 5723 DTh 5.

- [¥10, K2V ZOPEDHERTHS. HBBD7 » Y »HFED Formant
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chart [ZABLNBERIT, LEERHFIZLILN, Fy, Fp #iC frequency 23
EHlled. BAFEOLGIRLIHAKV LI 2LEL LN 5.
X 10 before L (p) after O
D (t, s, n) O
PG A
VvV &
E""ﬁ 2] 2] il6 13 o B 3
o
/i/ A /u/
\

/e/ € fo/

7
8 FORMANT
CHART
B ° Calibrated in hundreds
of cycles per vecond.
1ol 10
s 6 centimeters = | octave
g{ 4 Smillimeters m | semitone
b 1 13 7
[
M

Japanese vowels

/i/: [
/e/: [¢] or [g]
/a/: [4]

/o/: [9] or [9]
Vi Wi {[L’ﬁ] or [i] after dentals /t/, /s/, /n/ and palatal [j]
[w]
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o

- N0 L#kb 28 ODREEHACTEHh ® 2 PHE

A EDE, HHEOFLRLL Az Fy Fy
L (il 354 2886

AD%tr, P (& palatal ® P T [jl BF [ 655 2209

OIFIZ EERL, AR ] BaEo k] 1046 2075

S st g — - ~ - {o] 659 977

Btk & 27T G-D. XO0%BE, D [w] 367 2060

(X dental ® D € /t/, /s/, /n/ KBTS [l 375 1730

EEEOVTRY, BEOKREz Ly E 90 2187

FL, O ol BEEOIIELED L 27T, (o—5). XToms, V
% velar ® V G, [kl BEEFOBICEI- 2L ERL, LIEESIEII
s L aAY. Gk, COBA, K BEEONIKT, BEOH
ki e 2R3, (k—¢). X L (& labial ® L Th 3.

Lo Formant Chart PHERDZ EDRFEINS.

(@ TAl, =1, I75, THIOHMHEBERS, HROFLL -T2
DARNEE L ZVT 5 L id .

@) Zhicd LT Tyl @omEEsED TR, — T11 LER
> T, XFOFR L - CLONMIFELZT 5. HBF, 1900 L1
B BTEN, BOEErEEEINcKaBaTHS. L%
DBIZFVWTHOT I HEEE L. SRR BABOED, WOTHXRLE
BEOFEBIIZT 5, HOoTEXREHEOREXLI V2T w2 &
RRLTW5 EBbh b, X F1900 LTk, R, B0 EE 0k
BHEEL . SO &R Ty BSHH S 4% FFD 2 D0 allophones
(BE) o T3 EERLTWS. R IML-HiEEHRo Ml
TRy« X ORFELTEAIE TRy « ) Offiz, TR« =)
AN BOVHY L Ebh 3. '

(3) FAD chart L, 71 & MEATOKXBERE) T@kL, #
hEvd o Lfl, LLAMEORBEERAETHS. F, BWEFOBA LY
FENEWIZedH DA, 7] BEiELPEOFMEEL Z0RHY T
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CIANTE
@ Ty [wl & [ CEHLTS Lo, RIS 5510
AR B, BLHHY Th 32w, (@] & [{] 0FE b4
TharILhi\ . EOIEDOLWEED, 22905353040 F
R B ED 2L BB ARRIER b BV, KOBET 3R,
o) o [ml @EEosc, [@Ezht h ECHF) b 5.
(5) LIlEDZ & %EL TEABEOTELMATC L T3 D 5 K110
BRizle b, 11

4 The Principles of the International | \m i
Phonetic Association (%, BARTEZEORE ; \ t r
FROIZFEL IR TS, “it, eT, a

24 P 80
oT, u-te (a variety of w)” 10 THEHME

o7 diacritics CEVEFE) WD & O \
ChBH, EREIRTREE, =i et

a

=¢, a~=4, o7=0 Th 3.
4., QAAREE, #EZE, EAHZ® Vowel Formants O i

2. T RP English, 3. T DO HAFED Formant frequency D7 % H
L72DT, 2 TRENRDO The Speech Chain OFD 7 2 ) HHEFZEDH
ﬁﬁlj@%ﬁg(ﬁ?ﬂ &, Daniel Jones @ v = — ¥ @ Cardinal Vowels @ﬁﬁzf"«@
GROZRL, Thb%—#® Formant Chart (K12)IZFlL CTHEL 722\,

%3 74y I | |

F, F,
% 7 (Bh®E 5 Z  (BL®
ee (i 270 310 80y 2290 2790 (500)
I @ 390 430 40 1990 2480 (490)
e (e 530 610 80 1840 2330 (490)
e (&) 660 860 (200) 1720 2050 (330)
ah (a) 730 850 €0 1090 1220 (130)

aw (o) 570 590 20) 840 920 (80)
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AEEFFOFEETFFNEE
u (v 440 470 (30) 1020 1160 (140)
oo (u:x) 300 370 (70) 870 950 80
A (n) 640 760  (120) 1190 1400  (210)
er () 490 500  (10) 1350 1640  (290)
34 Daniel Jones ® Cardinal Vowels
i F,
i 200 2300
€ 350 2100
€ 570 1800
a 700 1400
a 780 1080
b} 500 780
o 330 880
X 12 u 200 970
T "Zfrﬁ'-zs T — ﬁ 5 3l
Eaa) AN RN g ]
N \ [ - 5
e R - \
ARMEN = i3 Vi
\ AEN P NAN
1 < TR
1 W BV LN N
& - % j s B
e e T &
‘\‘ . —~r 7 ,r:
A :‘I . =1 / 7
A S L ' ¢ FORVANT
it 11 CHART
=t S Calibeated in hundredo
of cyoles per sscond.
fiol S s
L) 6 centimsters » | octave
Smillimeters = | semitone
t A
b 13 [
Cardinal Vowels O—0 RP English OQ+==0
American English (male) A--A Japanese Onvnnne O

American English (female) Y/---V
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RP o¥FicBIL T, Gimson OXRIZEFZEEL WHFALEBEWOT, HBEE
OPEFEROD, BNREOVBEROPHLILRWE, BEORREY
FOERFLTVS Jones D3 DX b, Fi, Fo BEWLDELLLER
OVFHEETH 3 Bbh 3.

FOEFELARBIBAL T, ROBRBEBALNRS.

(1) [ & [l (eel & 1D, [wl & [v] (foo] & [ul) EBIS 2 IzHHE
WERS.

(2) 1}, [l & RP 0F &

(3) [I] & Cardinal [e] IfREIZITV. FARE o T D 2 D0FEDREG
B THFhlwolk, (1 203 0nBAA RS rLvRiZ, W
FZOFEBEPUTCHNEPLTHA .

4) [a]l & RP X b 3KZBOHBE .

(5) RP [0] &2k5E [aw] 3IFEIZITV. RP “hot” ORFF & KE “Jaw”
DEEVHRERLEBLFOLIT Th 5.

AAGEEREOLFLLXD L,

1) BRRULZEE, I REAREC@EZVWOT, “sit” o [I] 2F o
BOEW T4 TREL®LTH 5.

2) 77 & [=] OETIZH VIEFIATHF ViR o T b, X Cardi-
nal vowel & OERREI VDT, D informant OF — ZBNETHB.
LU Jones @ [a] (&, [a]l &b Fy B, 1 v 57 4 77“7(%&@
Householder ##2iz & % Cardinal [a] (% F; #3900 F, ianOO'C?}bé

(3) [er], [ul, [00] OFEXBAFEFTFEL M. BRI r OOV EF EHD
dEOPERY ler]l Us] [o]) X TOREVBD TLF L.

@) FxF [wl [v] 2056 bTRIRLTHE. NHFBEORH TR
, FORETKINLNSEThHS. shi (i) I oB&3RALTH LY,
HEOMBEY TR Ltk o TRRSALFTEYHIREROR L. ZOEK
THAERADKILH OBFEICEEH ST 5 Jones DFEFE, HIbRER-
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FeEBEERALES cEbT [ [ [wl [u] &b 3, /f’\‘* Y A® Gimson
o [iz], [11; [wl, [u], B\ &7 A Y D kenyon, knott o [il, [11; [ul,
[Ul OFR3L v #EHTHDLERS.

PlE, BAERFEOFRICNT % Formants OBEE L, HE L OBIFY
BEL, ThEER, KW BAR EARTORTLLADHEL Th
Jo. ZFLTCEORE, Fic Ty TRV, FROFTEU LI KE ik variety
L OMELER L. HABEEORLERENE T — 228571 d
I, BOFBRETCRE(MOFEYR, XNBFEILEIEThomLES
FIZHARETED /1/ d3MABEThH- LB, %0Offi Ladefoged
@ back vowels {3 Fo LEOE 2D OBRIZDWTR, [MEL
WL 2T, REEFTHTHS., JOEAZFRERNTS ZDIIE,
Jones '® Primary Cardinal Vowels 7313 T3 <, FiZLEBEDXZ Y
I CH IR %2 2D, Secondary Cardinal Vowels @ Formants
2185 2 L BAE, S LiIvR.

BORTZ & @3fx b0, 0 paper CRAXAEERZTORM & £+
OHEZRL T, 4 BARAD, EEEBTELHCEKE RELLT )
Lé%,iﬁ%ﬂf@&<§ﬁ%ttbxf&i7kﬁ#t@f%é

p=3

D EEeW [EEEEIN) CHRREIE, 1966), p. 848,

2)  Gimson, A. C., An Introduction to the Pronunciation of English, (London,
Edward Arnold Ltd., 1962), p. 93.

3) Pike, K. L., Phonetics, (Ann Arbor, The University of Michigan Press,
1966), p. 89. :

4) Ladefoged, P., Elements of Acoustic Phonetics, (Chicago, The University
of Chicago Press, 1967), p. 24.

5  Ibid, p. 25.

6) Ibid., p. 35, p. 40.
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7 Ibid., p. 41.
8)  Ivid, p. 37.
9 Gimson, A. C,, op. cit., p. 94.

10). Potter, R. K., Kopp, G. A,, and Green, H. C., Visible Speech, (New York,
D. Van Nostrand Co., 1947), p. 55.

1D & p. 34

12)  Gleason, H. A, An Introduction to Descriptive Linguistics, (New York,
Holt, Rinehart and Winston Inec., 1961), p. 368.

18) - Ladefoged, P., op. cit., p. 103.

14)  Ibid., pp. 104-5,

15  Gimson, A. C., op. cit., p. 94.

18)  ZIRHBEEOT -2 RTTRLE L TR WA, [ul, [w]; [i, [yl ©
BRBOE 202 AJNE#RLTE. LHORER, BOLD0bHERHEDT
BEZDOHVIDOLVEN Fy 2FD.

17)  Ladefoged, P., op. cit., p. 102,

18) Gimson, A. C., op. cit., pp. 95-119, Jones, D., An Outline of English
FPhonetics, (Cambridge, W. Heffer & Sons Ltd., 1964), p. 64, RUEO & »
721 v5 4 7HKk%¥ C. Painter # %o Practical Phonetics DE#ze&k % 5%
izt

19 [EEESTEHL | op. cit., p. 847.

200 JREREHAR, ARl CGEESE, 1968), p. 161

21)  Ibid, p. 90.

22)  FERITIXA v T 4+ 7 F K% Phonetic Laboratory @ Sona Graph #{# ., 7-.

23)  JREBVUEE, op. cit., pp. 115~6, 161, 162,

24) International Phonetic Association, The Principles of the International
Phonetic Association, (London, Department of Phonetics, University Coﬂege,
London, 1966), p. 44.

25) Denes, P. B, and Pinson, E. N., The Speech Chain, (Baltimore, Waverly
Press, Inc., 1964), p. 118.

26) A VF 4 THRFEZESY F. W. Householder #Fo il X 5.

20  [FA#E2o Seminar in Acoustic Phonetics DO#mERNZ X 5.

28) Kenyon, J. S. and Knott, T. A., A Pronouncing Dictionary of American
English, (Springfield, Mass., G. & C. Merriam Co., 1953)



