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Fig. 1. Diagram of experimental procedure.
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. I make aid / kff
. I make sale / kiis
. I make cave / kik
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. I may aid / 9. My ace aids
. I may sale / {s

. I may cave / #k

. I may scale /

13. I mask aid
14. 1 mask sale
15. I mask cave

. I make scale / kffsk / 16. I mask scale

/ st/ 17. He makes aid / kst /

/

/ 10. My ace sales / s#s / 18. He makes sale/ ksfis /

/ 11. My ace caves / stk / 19. He makes cave/ ksttk /
fsk / 12. My ace scales / sfisk / 20. He makes scale/ ksfisk /

/

/

/

/ sk# / 21. He masks aid / sksg /
/ skits / 22. He masks sale/ sks#s /
/ skitk / 23. He masks cave/ sksftk /
/ ski#tsk / 24. He masks scale/ sksfisk /




DEFFEHEES B EERE CHEARRETH D,
Table 10 & 5 R FEMBIEER L/, o8B, &X
BlOBICHER L Th 2 b L - B RKRTIL, £
OXFIDOHFTCESROFEERTHERH L T2 HEFEFE
D4 72R L Twnd,
BOOHBEROERTIE, &L b REIE
DEoHFEREVEREL, FHYOMAERCET 2
EORRTIE, FTAE/ v I 74 —2&
BEMFE T 7 A N— RO — 7N X B RE R
%K%&%_@ﬁﬁb,%@w%%ﬁﬁmb77
74— & B BUREISR A 120E DR L TITE -
oo BB, KBS U b 57 4 —DAHDEEY, 77
AN—RT=FDT 74 5 —int, EBRENE
KEMADBFEERL TV, Zhi2X->T, %
Bro b7 4 —DFERZDWTHERD &
ENTWEELZOT—F7 77+, FILEEPHE
FEEIC L 2HOBEADEE L L%, SARICIz
B, FLEFOLIBERENELTYH, KT
EOTRETH D EELONLSTH D, 2,
Bk & 52, EHEOBERE & REFC 5L 7
BORES 0 N7 o AL BEFEREEBOR
FIDREIGHELD /Sy — 0%, BELD 7o b
U 7- e R O iR AR 1, 1ZIZ—BL T
BY, HEFRELBVWERE o7,

3. RReEE

Fig. 21, R U/sk/DEEY T, BEEERNE
1T, Bft, H35VENET 2 ZHEEOFKEEMENC
ﬁ?%,%ﬂ%ﬂ%ﬂwA@ﬁQ%%7nh7/
LERLTOD, BTHROSERIE BHERRIC
"TTHRZFOF %ﬁmfﬂibﬁ %&@Nw
ADREFIHET 5, 2ELEE L LT, /#sk/
L/sk#/OFFE T B 70 NI T A, FD
MAEEER [sk] DELF, VD208 -7 2
DHIRERT, )7, MEBEEASNET 5/sk/

DEEETORETHE, oIt LlcD2DE—-2 %
BOoRy—v e LTEEITONE D,

B ST 5 BAH PCA oyEEhiE 21
92701z, Fig. 3Tk, A UCZEEOFKE
BRI & & ORBROMEE S L hiEss
RENTWD, &, BREEIA 7L 7 74
N—R I —=7OEANEFH NI MRE T 4 VAP
FROME 270y b Lic—ES0OFEEO iR &
RIS L7 B/ 0 b 7S LDERVEENT
Wi, %8B, HEN, FEMAOHEOZHREENE

U-TYPE 4 U-TYPE 11 U-TYPE 13

#sk sk sk#

E

LLLEETRE

i

......

-----

g

666%%66(
SAe e

— Lewn ]
ERT T m
— b
rS o
vovcmoc.F OFFSET VOICING OFFSET VIOICING OFFSET
OF
PRECEDING VOWEL PRECEDING VOWEL PRECEDING VOWEL

Fig. 2.  Glottographic patterns for first 8
productions of three utterance types .
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Summary

Laryngeal Activity in American English Obstruent Clusters

Hirohide Yoshioka

Abstract

The glottal opening gesture and its timing control in various sequences of voiceless
obstruents were investigated by the combined techniques of electromyography, photo-electric
glottography and fiberoptic endoscopy. The results obtained at both electromyographic and
movement levels revealed that the glottal opening gesture is characterized by a one-, two-, or
more-than-two-peaked pattern in a regular fashion according to the phonetic nature of the
voiceless segments: Each voiceless obstruent or geminate accompanied by aspiration or
frication noise -tends to require a single separate peak of the opening gesture, while an
unaspirated stop embedded in a voiceless environment can be produced within the opening
gesture attributed to an adjacent aspirated stop or fricative. Such an independent opening
gesture of the glottis for the production of voiceless aspirated stops or voiceless fricatives even
in sequentially unvoiced contexts can be interpreted as assuring the aerodynamic requirements

for turbulent noise production during the aspirated stop or fricative segment.

Key word: Larynx, English, Voiceless, EMG, Glottography
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