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Identification of Control Parameters for Brass Player’s Embouchure
Involving Contact Pressure on the Teeth Buccal Surface

Itaru KOURAKATA™*, Kozo MORIYAMA and Toshiaki HARA

** Graduate School of S-cience and Technology, Niigata University,
8050 Ikarashi 2 nocho, Niigata-shi, Niigata, 950-2181 Japan

It is important for senior brass instrument players to study the detailed control parameters for
embouchure building. While many investigators have reported the preliminary data on the muscle
behavior, the precise aspects are unrevealed so far. The purpose of the present paper is to study
dynamic perioral muscle behavior of French horn players and to investigate their lip valve function
by measuring the contact pressure on teeth buccal surface during playing. It was shown from the
experimental results that the advanced players contracted depressor and levator angulioris espe-
cially for high tone playing. The combined contraction by these muscles may contribute to smaller
lip aperture formation appropriate for higher tones. Inversely a strong contraction of m. buccinator
was found insignificantly from the results for the advanced players while it is well known that m.
buccinator contracts hard during playing.
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Fig. 1  Muscles of facial expression at perioral area.
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(a) Pressure sensor.

(b) Sensor fixed to the upper dental arch.

Fig. 2  The pressure sensor and its location.
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Table 1  Subjects data.
subj. No. | age ! sex E situation contact pressure
1 57 i m E professional
2 59 , f | professional X
3 55 E m i professional X
4 46 E m E professional .
5 43 E m E professional X
6 41 | m | professional
7 38 | m | professional X
|8 _ |32 im iprofesond | _______ |

9 | m | post graduate 1M
10 20 E m E under graduate 2M
11 23 E m i under graduate 3M
12 22 i m E under graduate 4M
13 38 ) f | amateur
14 17 | m | highschool 2M
15 20 E f i under graduate 2M
16 18 | f | under graduate IM
17 19 E f E under graduate 2M X
18 33 E m E amateur X
19 19 E f s under graduate 1M X
20 20 | f | under graduate 3M X
21 25 1 f | amateur X
22 19 E m E under graduate 2 X
23 18 | f | undergraduate 1 X
24 31 E m E professional X
25 14 1 f 1 juniorhigh3
26 14 5 f i junior high 3
27 14 | f | juniorhigh3 X
28 13 ) £ ! juniorhigh2
29 13 1 f 1 juniorhigh2
30 13 | f | juniorhigh 1
31 13 E f E junior high 1
2 13 1 f 1 juniorhigh2 X
a3 12 | f | juniorhighl X

—103—

NACSI| S-El ectronic Library

Service



The Japan Society of Mechanical Engineers

104 HEEEAMENIC L 28ERBEEDT 72 a THIEIS A — 5 DFEIE

EEALCEEY YA - OB L OBME %3
U Te . S — S DR AR I R 14 mm DR E BT,
RALE) LAHRLEBBLZE—BT 3 L5 IClET—
TTIXUAE—ZD) LT U, ZOHBREIC
FECS5EBEEZmfRWL fOFBTOPOLRVWERRET 2
LR,

B2, AWV &SRy PO THRERMICEN
BHEZDPEIDERARDBZEDHIC, HEMICKEOERE
=R LLKEHTRA -V AN CHBEH %2
ToTVWB3LDFPIFa2FPrSoRy hEZEDTY
A=A ERELE. COF, SRy b EATY
AE—RERNNERTED LD RIERESIDO NS
VAFa—YEEELE. RWT, BREBEOTY
AE—REHEHAL, TIVUERETHEMOHEBRES
PIT ol EERRIC, HET R BERLE.EEL,
EREImfLRIVOARIZE EDT=.

4. & R

41 TIORE—Z2HDEIL K3IZHEEmf TR
T NEEERTORBAED EbBESHICOVTOLE
RETRY. LRELY - PREBLORICKEANERE
FIFEAERN R E, £z, K412, SEEBRE
DOWBARERRIE, REEYL, ZOROIIAEL—X
HOBRETRT. WTFhOZEHDOBEEY EREDO~Y
AE—ZADBHEHICKENEE XS (p<0.05). LH
LEBEYUVRE—R DL ORIDBEBRZEREMIZR S
hixlpolz., £/, BREKZHWEAEICINE, £
TOHWBREN T IR —RHDIFLAYLTETET
FZIFTWiED, RIREAICBITZEITFE—XAL b S
5, BEEBLOBICIEK, WIhHEIMEEZED s had
7=,

42 WREEMEHOENR - BEEERBEHNE
B5ICRYT. ERLEBLUICBT2EMEAORES
LOBERE, LREFLY) - FREOTMBMTCLET S
oI, BEBRBINED—DOTHIERDIHELRE
BLE®D ZokE, SHAP—IAHDOES ERRICE
BdsZ&El, BEBEINE2TOES, BEIZIOWV
T, BV LPPIEELERE LCEHEERIT o=,
=L, Bt Y No. 7, No. 8 DRIEMEIIYVRE
—ZAAIFIFEE LW BTN L L. £ 2
2, FUEBEOFY, ZBREE, BLUMHEBTIICX
STEHHEINEE 1~F 4 TR/ ORRE, BEE, F
5%, FEFESERERLE. IR TCEZFRZFN
DERAEROEXE, E- AFE2EERL, FEHS
DEKREBRRTI2LBIPHD. L>TCIITREEER
G0, LTOXSICEBENHFMIEIEZ2RDT OO LR

Force[N]
30

Advanced
[] Under medium

20F [ Trumpeter

10

1b E2b B2b E3b G3 B3 E4db G4 Bab ESH

Pitch
Fig.3  Mouthpiece forces. (*: p<0.05)
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Fig. 4  Mouthpiece forces for the lowest and highest tones.
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Fig. 5. Typical contact pressure on the teeth buccal
surface. (loudness: mf)
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Table 2 Particular statistical values and principal component coefficients.

Ave. S.D. E I 11 111 v

#1 3.13 kPa 7.38 kPa E 0.194 -0.425 0.628 -0.334

#2 10.71 kPa 19.73 kPa E 0.437 -0.449 0.136 -0.051

#3 13.56 kPa 19.96 kPa s 0.459 -0.295 -0.382 0.195

#4 13.85 kPa 16.19 kPa E 0.483 0.060 -0.386 0.107

#5 7.99 kPa 12.92 kPa i .0.438 0.384 0.007 -0.374

#6 16.72 kPa 28.34 kPa E 0.272 0.558 0.187 -0.309

!
Mpf 6.37N 5.09N 1 0.250 0.261 0.507 0.775
[ Eignvae | --o- - ooV 2ee8  aso1 tesz 0718 |

Proportion .- ---- i 0.381 0.273 0.150 0.103

%g;:ﬁﬁgf .- - i 0.381 0.654 0.804 0.907
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