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13.
III. SPEECE PRODUCTION

A. VELOPHARYNGEAL FUNCTION IN CONNECTED SPEERCH

Earlier reported studies of the physiology of the velum
and ite function as a valve between the oral and naszl cavity sys-
tems in normal subjects and in cleft palate patients have resulted

1
in two MD thesis publications. (1)(2)

The former of these two provides data on typical dimen-
gions of the velum and 2 quantitative relation between the width of
the velopharyngeal passage as observed from & sagittal X-ray projec-
tion and the cross-sectional area of this passage. This relation is
approximately linear for velopharyngesl distances greater than 2 mm
and of the order of 30 mmE area increasce por 1 mm sagittal distance
increase. The thesis by Bjbrk [1}a150 ineludes diagrams of velopha-
ryngeal opening movements and synchronous records of speech epectro—
grams of connected speech from several subjects. The following ob-
servations have been made:

1. In normal speech the mean duration of velum movements from
closed to open state are of the order of 130 msec and the
cpposite transition, i.e., closure, occupies 160 msec on
the average.

2. The speed of velum movements does not change preoporticnally
to the overall speaking rate but tends tobe less variable.
In low, normal and high speaking rates corresponding to o—
verall durations of 100 = 200 - 300 respectively, on a rel-
ative scale the velum movements werc found to vary in pro-
portions 100 - 130 - 180,

3. The assimilated nasality on both sides of a nasal consonant
in connected speech affects a larger part of the epeech be-
fore the nasal consonant than after the nasal consonant. E-

- ven unvoiced stops end fricatives may be affected to some
extent without serious effects on speech quality as judged
by trained listeners.

4. The effect of a slight nasalization as in normal speech in
segments clese to nasal consonants is primerily the reduc-
tion of the first formant level versus other formants. Typ—
ical velopharyngeal coupling area is of the order of 60 mmo.
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5. The effect of an extremely large degree of nasalization in
which the velum may approach the back of the tongue and the
velopharyngeal coupling arca is of the order of 250 mm2, is
a shift down in the frequency of the first formant (nasal
resonance) and a relative decrcase of the levels of the scc-
ond and the third formants. An additional closing of the nos-
trils causes an increasc in the level of the first formant
(low frequency resonance).

6. The typical featurc of spectrograms from cleft palate pa-
tients is the reduction of sccond and third formant inten-
sity in voiced sounds and the reduction of the intensity of
unvoiced fricatives and stops.

T. Operated subjects whose speech was rated as barely accept-

able displayed irregular and insufficient velum movements.
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