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Evaluation of Audibility for Voice Sounds*

by Yoshiyuki EGawa**

Abstract: Miss hearing for task information often would happen labor accidents. For example, work
performances for working instructions between “Taiki seyo” and “Taihi seyo” are very different. By
mistake in hearing between “ki” and “hi”, worker might be involved in accidents. So this study
has dealt with the evaluation for the audibility of voice sounds. By the audiometer test for sound
pressure level and resolution test for sound frequencies, subjects were examined for the audibility of
vowel and consonant sounds.

For the audibility of vowel sounds, three type-groups of subjects were observed. The first type-
group of the subjects, who had high threshold level for high frequency band of audiometer test,
had the characteristics of low distinction between /i/ and /e/ of vowels. The second type-group
of them, who had high threshold levels for high and low frequency bands of audiometer test, had
the low distinction for the vowels of /i/, /u/ and /e/. The third type-group of them had the good
measurement for audiometer test. However, this type-group was divided into two classes. One class
of the subjects could distinguish the each vowel, and the other class couldn’t. So the third type-
group of subjects was examined for resolution test of sound frequencies. This test has examined
the resolution of “360 vs 381 Hz”, “660 vs 670 Hz” and “1335 vs 1350 Hz”. These frequencies was
formant frequencies constructed the vowels. As the result of this frequency test, the class which
could distinguish the each vowel had good resolutions for this frequency test, and the other class
had bad resolutions for the test.

For the audibility of consonant sounds, subjects were divided into two groups. One group could
obtain 100% levels of hearing for consonant articulation and the other group couldn’t obtain. On
the subjects of less audibility for consonants, it was difficult to distinct /de/, /ba/, /ha/ and /ne/ of
consonant sounds. These four consonants had very short time to discern themselves from other con-
sonants. And, as the result of analysis for these four consonant waves, frequencies and sound pressure
levels had changed rapidly at very short time. The subjects of less audibility for /de/,/ba/,/ha/ and
/ne/ of consonant sounds couldn’t perceive rapid change of frequencies and sound pressure levels.

As the result of this study, to evaluate of audibility for voice sounds, it was very important to

- carry out both audiometer test and frequency resolution test.
Keywords; vowel sounds, consonant sounds, audiometer test, frequency resolution test
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Fig. 1  Threshold level of 1/3 octave band for control

group.
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Fig. 2 Threshold level of 1/3 octave band for elderly

group.
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Fig. 3  These subjects included in control group (here-
inafter group “A"). Their audio-characteristics
are the same threshold level for each 1/3 oc-
tave band.
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Fig. 4 These subjects included in control group
(hereinafter group “B”). They have audio-
characteristics which are high threshold level for
2k and 3 kHz frequency band.

BIN—FIBTHEBRED 13405~ THE
=& 3 R/ ATEERE

DEEA 15~25 dBIZ ¥ EW (BEW) IV —7Th 5,
EREHICIBILEIZ V-7 (LUTEZL—75w
D). TR THESL ICHERL, MEEHL & TEE
By H15~20dBIE ¥ B (W) SNV —TTh b,
Fig. 3~Fig. TIC A~E 7NV —7I2&E N 5 X Bk
FHOMEENRERRE R L,
RICHEHEIREENREIZOWT, A~E 7L —712
EIENTEEREIIRLIBREER L LS,

THREEIRER, "7 ~ Ty OZREFOFE
LAV ERRZICHEMEE T, T LTHMHETEREFT
3% <, HOTHLHEL LTHNTEBE &%
Y EEME) #8572, Fig. 8~Fig. 1212, A~E 7
V=T DR EFEREENRERRE LT R L,

Fig. 8 (3, MK&EEL THHEE. TEEEL 0&EfEn

ERL TR EHE NIIS-RR-98 (1999)

70

D
(=]

/

S
(]
4

[
(=3

n
o

o

Threshold of audibility (dB(A))

(=]

200, 500Hz 800, 1k, 1. 5kHz 2k, 3kHz
1/3 Octave band of audiometer

Fig. 5 These subjects included in elderly group (here-
inafter group “C"). Their audio-characteristics
are the same threshold level for each 1/3 oc-
tave band.
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Fig. 6 These subjects included in elderly group
(hereinafter group “D"). They have audio-
characteristics which are high threshold level for
2k and 3 kHz frequency band.
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Fig. 7 These subjects included in elderly group (here-
inafter group “E"). Their audio-characteristics
have higher threshold level for high and low
frequency bands than it for middle frequency
band.
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Fig. 9 Results of threshold level for vowel sound
distinction (group “B").
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Fig. 11 Results of threshold level for vowel sound
distinction (group "D").
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Table 1 Formant frequency for each vowel.
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Table 2 The vowel of high threshold level for distinc-
tion(Subjects C1, C2, D1& D2).
#ERE CL, C2, DL, D2 oW THBBENS
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O O O
T 1025 Hz 1335 Hz
v 381 Hz 1350 Hz
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250, 500 Hz 0.8, 1, 1.5 kHz 2, 3 kHz
O O X
A 360 Hz 3100 Hz
4 381 Hz 1350 Hz
I 670 Hz 2700 Hz
Subject D2
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O O X
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= 670 Hz 2700 Hz
7 660 Hz, 960 Hz
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135011

Test C : 1335Hz, 1335Hz,

183511z, 1335112

Fig. 13 Discrimination test for sound frequency.
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L L Test-ZfBiC L »Tld, SEEHTIIREZ
EEIMECBERFE LB Y, Z1U3 CL HERE D Test B



38 —

Table 3 The result of discrimination test for sound
frequency (Correct answers for all subjects).

FEEBHENRERR (SHWEBREDERR)

BN TN —7"| %R | Test A | Test B | Test C

Al
b A2
v A3
y A A4
=

|

A5
A6
v AT
gis3 B1
B2
B3

{61 G IS 2 B NS £ N S od 2 B (R L S L Y I O of B (4 O o §

C1
C2
= C3
H C4
ES D1
B D2
D3
D4
E1
E2

SN B2 R (S 1 G o8 B £ S 4 B (2 S N A T 2 O A T A4 £ O P2 B 1 B B2 B IV 1 0 L B W 0 1
B O | U R R | O | O R ] O] O s O O Ot G| ot v

G o] Ot Ot == | x| Ov| Ot Ot | =

(1 MDA IEME) , C2 #BR#FH D Test C (IEfi#7%c L), D1
HERE D Test A (1D AIEM) , D2 #ERE D Test B
(1MDAIEMRE) THH72,

Test A (38 % 360 Hz & 381 Hz DFZITHY, =
NEHEDA L7 2B T EDIICREL 7 + b2 b
JREBTH %, Test B I3FiEE 660 Hz & 670 Hz O
FHNTHY, TNEFREFOZEF2HHTEIDICLE
L7 a2y PRERTH D, % LT Test CI3EIRE
1335 Hz & 1350 Hz OFBITH Y, ZHEHENT &
7EHBTEDICUNEL 7oy FEKETH 5,

INE D LI, RERFIREER S
BREBROBEMFEZTHND &, Test A DERDEHEER
H D13, BEA L 7OHBIEMEDE V., Test B D
BOBECHEERE C1 & D2 1385 = & 0¥ BB E
E, £ LT Test COFERDOBEAIEERE C2 3T T
7 OHFIBE SRS E LN T3 (Table 2
ZH),

PIEd~A L9102, A—VdA—2ick 2HEHN
WED S L HEHEGENERHET 52 L IR0 %
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BAH B, MEHEIRE L RREGFIRE L M4
CRERIGE 2 HEET DLEFDH b,

25 BEEREIRRBERVICD

B2EIBWIREHIGEN 2RI ODRERE
T>TCED, ZOREEZRRDE LRDBEY TH 5,
1) arybe—AETHEEIRECBITAE - h- 5

BDNTG L XD RHERE L, FFEHIEEN ICB

T AHBEED ST 2D B,

2) MEFHENIBE CEEFHOBES S VCKBRER, 1 -
ZOBEH BIBED E

3) MEFEENRETE - SEHOREI SRS,
A -7« ZOBEHFIBEESTE D,

4) EERBEHTCHERIRECBT 2K+ - 5EFHD
NG URADBWERBATH - T, BEHIGEH IS
BT BHBNEED /ST ARG EZR S %\,

5) 4) PELBEEIEL, f LV EERT LI T7+Lvr
% (360,381 Hz), T&A2BERT S 7L
2> b RIS (660,670 Hz), T X7 2R T 57+
v v bR (1335, 1350 Hz) O EDE W
ERANTELCHEREI, B LICL D,

6) BIEHEEREN ZFNZVEN D AT, -
VAR =2 L BIMETE IR & R
MREE AT TIT ) REDFH B,

3. FETEEEENICET 3 EER

3.1 EEEM

1) FEBEREENZENLHI, BRF -V F oy —
FRTHIE SN BEEETHRNRER T -7 % H
WTFEHERBBENIRES 2179,

2) 1) DRERERLYD, 2 OWREVTERTE Zh o
RFEEEEL, TOERBINMETY, IhoT
FiCdkE L Em x5,

3) 2) DAERICETE, TEHHAGENZHETEHH
LW 2 MR 2 R T 5,

32 RERF%

1) R AL S
HFOWIEEN 2T 5701013, FEIEIREER
ELTERNENRENGH L, FEHIURERERTF
FOPEE AR BREO TRV NV EZRNIMETH Y,
HFHREEIREIISTEL NV 2 BB ¥ 3
Zricd), BIRTE&THOESE (FHERER) %

FRDRETH B9,
REBRTIITERNENRELZIT . ZOHMAIL, &
BEICIITEEV -~V 2 BEL e L T F% 2 I



& FREEAE S A 2 B 5 5 AT

g, HFELTHZBGATFEELTIHATELZY

WERE DN B 1D TH BN,

F—TW T Y LACHEINLFEEFELL
—FIC LTS ICHERE Y, REBEHEIHA-xFE
KAEFMICIEAT 5, AFEOKRE L 10 dBO2HELV
A~V B BRFERICIE I LT mAT 9 6

BEERIIRDOFETHI LI,

s FE 2 A LLEFEL~OL, M2 o5
TR TH > FEOETE (FEHRER) %
FLRZ57 (RE—F4—V 27 T0) BEKRLT,
100% D FEAE 2 ER L 2HEBE &, 295 Thuig
BEHICSRET B, F LT, COWEBREDFRINTE P
FEERET A,

92) EEINLTHEDKEST

FAHLIZL WTER2HMRICLTEEMMEE Kay
#1881 CSL Model 4300) % W CEEZH5HTT 5,

A FEIZRIRTE) TH 5,

a) ZHTEHEOWHORIZFHRIT S (ms),

b) EEOEHFEE (FHEEEN—HITDAZES
ELTHAL, 20RBAREELHET 25K 2
HWT, D TFEL LTHITEBRADIE
NE I EFHIT 5,

¢) FHTELRWMHOWR (b TFED &, A7A M/
£ RXTCwR7 LT, FHELLTHRAINTE LW L
= HAERT 5,

d) b) TEHAIL 28RO RERELM (6 Hz) &%
DR (ms) ZEHEIT 5,

33 EER#ER
1) FERIEEIRERR
Fig. 14 2 FEHINBENRE/BE 2R T, BT

HFrRFAELLFOFELY L, HEEZIEL CHHTE
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RFENDENR (TEHKRE) »WRLTH L, RED
WHE gERIIF 0N I )N—7 (LUTFTFIZ7V—7% G
TN—=T7r ) IZaEHI N,

Fig. 14 EXIZ/RL72F Z7Vv—7" (12 %) &, 20
dB(A) THEOPDFENFERAAREL 20 ), HFELV N
VEBIT 5 ICHEWEIRES BR- L, 60~70dB(A) T
100% D FEMREEERNTELIN-T7TH 5,

ZRICHEE L T Pig. 14 ARICRLIZG 7L —7 (8
% T RCERE) (3, 40 dB(A) TEOPDOTEHEDEE
HASTIRE & 720 1), 60~70 dB(A) T 40~70%7 FHIREE
ZER L, 80~90 dB(A) THEE Y —-7HEE2M2
72e LA L, FRULEEFELV~NV 2L THHEKRE
12100%i2137% 53, E—ZEERL»HEWIHETL
TN —=TThb, GIN—TDWHREI, RERT
BZOEBOBI A HICOWTERLREZ S, FELNR
NERMLEBEEL EHORYE 7 78 LT, #HITF
EH@ARHLICS LB LR Tnwi,

FION—7R3EEV_NVEEINT 5 L 100%DF 5]
BEMGLNTE Y, WREICERT 2ERIEIEEY
RNVTHDEHAT 2, GIN—TIFEEVIVEHE
mLTy, 100%D FEHERAREIFLN T L WDT,
KICCHDFEREZEZELET 5,

G IN—TDWERED, TEV-NVE2HMIETDH
RUNTE -T2 FE LT/, Table 4 I2FDFER
BRY, CORFOMBIELEI, RAINTETELSL
NahroTz, HEVIIMES THDFEEZEHELLRT
»b,

B D R BRULDTEEZET S L, "7 T3
Fony TR DAFEFFT LN, FiC T7) OFRY
RIT BB TH 72,

FAILIZL WFE, T4bbH Table 4 THRD ED
EWFELPREEND I LIE, FOTHEORFIRMEA
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G Group (8 subjects)
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Fig. 14 Results of discrimination test for consonant sounds (F group and G group).
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Table 4 The result of consonant discrimination test for G group (error rate of auditory %).

CI/N—FDFEIZETIRNENRETHE (BBYEY)

24T 7247

HIT AT AT 1347 EX ) AT 547
7 i b4 Nk 2 ¥ 5

12.5 0 0 18.8 18.8 37.5 25.0 16.0 6.3
A ¥ ¥ v = =t N P

12.5 0 25.0 25.0 18.8 18.8 18.8 12.5
Ly 7 2 4 X 7 VA = v
6.3 0 18.8 6.3 0 6.3 31.3 0 0
T A + 7 R ~ A L

12.5 12.5 31.3 6.3 43.8 0 18.8 25.0
* o V4 k / b T 3 =]
0 0 6.3 12.5 31.3 0 25.0 0 6.3

7 v 4 2N
6.3 18.8 18.8 43.8
o z T
6.3 25.0 75.0
Table 5 Utterance length of each consonant used discrimination test (ms).
FABRINREICAVL M- EFEORERER (ms)

155- 175- 195- 215~ 235~ 255- 275- 295- 315-
174ms 194ms 214ms 234ms 254ms 274ms 294ms 314ms ms
Va I a 2 4 z* ¥ 7 =z

155ms 190ms 202ms 217ms 252ms 266ms 276ms 309ms 346
7 7 A 4 7 V4 7 = v

169 176 206 216 237 265 276 298 346
7 v : = 5 7 Ny

174 189 196 231 254 262 286 312

4 ol =] J va K +
184 200 232 240 255 282 307
b 7 uy NE A* 7
190 205 246 260 286 309
R v 2 v 2
182 236 266 287 302
B, HEVEZ0EBIFER S EEZ, b HEZEDHEP k5T, 2T, INLTFEEH

DFH 2 M BITFERAT 21T - 72,
2) FRDFOEHNFHEDWREDIRER

BEHT -7 REEINTVEETFFIIOWT, %
DFEFEREE TR T A7z, Table 5127 DR 2 RT,
RERHP R OENFEFIRI TH) D169 ms THY, 5
DRVWFHFIIZ TX, TV, D346 ms TH 72,

Lh), MR FEOFCTEIZ, ZOREEEIME N
SEDPRINTEICS WER EE 2 T, Table 5
&L 2&, M7 (286 ms)s "R (286 ms)y ¥ (260 ms)
Fon (196 ms)s TH Y, HFITHOFEE KL T
REBEIRENCTETCH->TCHEB ) ENS T

RIZ L THEOWMHIBEEIT - 72,

TOWMAFAEER L, THEOEE (Kay #H8 CSL
Model 4300) # T, FHFEBO—EHD 4P H=
ELTHEL, ¥H5E LTORINTTREZ B4 21 E T
LBHETH D, HEEBIZF IV —~TIBE L HBRED
Db FERNENDE N 3 Z %W,
AMEEICL Y FEEEHSOICHAELER, k0
CENHLPIT 5T,

FHETH RO 3TN, FHEELTH
BITREZ T ISR DA TH 72, Theb b, Hidlid
TEHEELTHERNLY, PR BWTHEHTTE L
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A: the former part
B: the middle part (consonant part)
C: the latter part (vowel part)

A I B l C

l /ta/

A

Time
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Fig. 15 Consonant wave for /ta/.
'y, OFFEK
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Time
Fig. 16 Replacement of the middle part for /ta/ by

white noise.
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Fig. 17 Consonant wave for mis-discrimination.

SEEADIARE &= §17

), BIPITFETHCHEFE L LTH
ol Ik TF THMT S

L THAmTRER
25 EHHLBIT

&, MHIF Thwy THFHEELLTHEIATY, FRED

Table 6 Hearing for consonant sound of high mis-
discrimination.

HBRYVENBVFEOEZAH

IR RS | R EED
/de/ (ms) 0~90 90~116 | 116~296
Mok Py 7 =
2kHz LBy M| B2 | 7+ HMZZw
/ba/ (ms) 0~100 | 100~128 | 128~260
MZzF Bz 7w 2 Vs
2kHz LLEAy b BZZGw | BX%w 7
/ha/ (ms) 0 0~30 30~196
ﬁﬂ: 2_73 ...... N ‘7
2kHz Ll kA7 b e R 7% T
/ne/ (ms) 0 0~60 60~ 286
FHE'J:- Z‘_j:-,‘ ...... ;‘r\ T
2kHz LBy b} e > HZ 2w

M%) TF&HEL LTHBITREIS

w0, BRI TS En

SREICHEZ 58582 L 5 (Fig. 15 M),

2 TE

FEoOHTEE 2 v,

FEHEELLTHHTE:

¢W%@A%ﬁ74%/4%?vx7tfﬁt(mg
16), CONBEEET I LITLY, S4FIIFINV-73
%m#E%T«f#é<%%th#%¢é:aﬁ?
Xl o, bbb, FHELTHINTE LS
13, FERBOSERTIIL S, LB RELINE
ENES, MOTENHHBOATH LI LHFHLY
2772,

3) HERNFOEWFEFDOR

MR EIBFEERARICLT, ZDORHHTHE
THLPEHMFOR S 2FARL O EIT- 12
(Fig. 17 /1),

SOFER, BRDFBOFHFEITIT 2 DORED
Hotz, DEDIF TF7) o3y D& LBEEBEETY,
ﬁ%a%ﬁét BRI ATHWBEEPEL, 20

OFEY UTHATE 2 hEES =10,

m@utournJmivtﬁﬁﬁw Nk w3
T2, DEILZBEFITHLEY, WTNLARINTELH
FE PP T ETH S, TN THFOHEEIZ
B TRECEBRANCEREE»,ZELLLTEY), Thy
ERMEICE S THBRIROEWTFHFORETH L &%
£y 5,

Table 6 (i L7z FEDHHFEAEEY VT



BUEE « FRRER « BEIC BT FFENFLLTOEIR
FEBEECTRLE, ELICZOETIIESHEOIE
L7274 08 —T2000Hz LI &R A b L7z
FOTENE I 2 HFiconwTHmRLA,

Table 6 ik % &, #AILIZS WTELIZ, #EFE (Fi
He I + AR + A BEE S WRERE AT 300 ms K H S

HTYH, +H L LTHHNTE L REEOERT I3RS
THi<, 30~60 ms BET, FHLMEKD 1/10~1/5T
HbHIEDPHLPIIE 5T, 512, EEMEBEOIEE 2
18 LT 2000 Hz UL B % 7 v M UCHEECL
ThAbE, hoTHFICH 272D, &I ETRET
HHZEDIoT,

CNHDRERLEN, GINV—TIZBT S 8 ZLDOHER
BY, FEDOELEVNVZHEINL TL 100%0 R H
/oo 2R AR, T EHHREE S Ok TEERERH
BT AREEBALP M TE o722k, 512
R E OB REMETH 5 2000 Hz LI EDORBE L ~LHE
BWI EIERSGH DL EEZ HILD,

34 BBEBELEETX b
1) 7R&MHE

HFIEV~L 28N LT 100%DFHRRE,TE SN
ehrozBEO UL D3, e THEEER O B EZEL
ERMMTEL W LI L b EE 2, FERELEE T
ZbEEEL,

60 dB(A) DEEV~NTH L HFDMIC 1000 ms D
RiEE AN, 5 00EEHBRE I CHPE, 5ONEFED
DB 1 DT RIEEI AT EENEENT WS, E
B 3T O LR (6 ms) X EEEOT 7 ME (6
Hz) 223 ¢, MEEOEIFMMD 4 ODELREL S
PITOWTEZ S8, BNETREZ BIE 2 F<72,

E2EARHTHRNLFEEARIENRE L AT X b
DiHE L, Fig. 13 & Fig. 18 T/RL7=@ Y, JEkEk
FHIRE MR 13 360 Hz 7 & 381 Hz Ik 12 Bk &%
PET S, L2LATZMEIH ZEEH (ms) H,
213 40 ms TEEEHS 1000 A & 1040 Hz 1295 & 52
7ML, BUI000HZ ICRB L) TAMNTH B,

EEOHLEERES 1000 Hz TH 5B 2 &5 5, 1000
Hz 2 HUEIC LT ETICEREE S 7 P 3870,

2) TRMER

Fig. 19 127 A MERZRT, BHICRKERE > 7
b &G 72HEE (ms), HEERIZS 7 b 3B (6 He)
PRLTH B, 1213 40 ms T6 Hz #* 80 Hz DA,
20 ms T 1000~1080 Hz ic> 7 b L, 351220 ms T
1080~1000 Hz {237 b L7z &k 2HbL T3, 7
T 7INIE TN — TR B O BB ) AT 2 B OR
L7z
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Fig. 18 Threshold level test for shift in sound frequency.
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Fig. 19 The result of threshold level test for shift in
sound frequency.
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FEMRE 100%03 6N F 2 v—713, ¥ 7
BRI 40 ms T 20 Hz, 20 ms T 40 Hz O BIREELD
WENIDEBETH - 72, ZHUTH LT 100% 0D F & PHRKEE
PN 572G 7 —71F, 40 ms T 90 Hz, 20
ms T 140 Hz O FEEENDOBRI LT E L7z,
COFER LY, 40 ms T 20 Hz, 20 ms T 40 Hz D
BRI AR T H UL, 100%D FHFEARRE 5
BoNbZEFHLRPICE -T2,

FEDORFEIEEIAT300 ms BETHH-TILH, 5 &
L THHT & 5 BB 3RO THE L, 30~60 ms
RET, THEED 1/10~1/5 TH2b I L 2HjHR LA
7%, CORRIIC BT B 20~40 Hz o KR EAL 2 M
TELWE 10D FEHERBREFFELNLWEEZL DL
na,

KICE 2 E A TR BRI REEIRE LT
AFELWY) EARTAF (UIFBFAMEWS) @
HWEE T LR T 5,

AMREZERLB TR MERLBITTH - 2B E S
12%THY, RY SBOHREIITXTB TR MK
HyEp o, FLTIDSEDI H ABREREEIZR
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Table 7 Comparison of difficulties between A examina-
tion and B test.
ARBREEL BFX MOBSELLE

B\ IN—T7 | HBRE | ARE BTX b
Al
a A2
Ve A3
M| A A4
=

|

F| A5 BRI Rif
A6
Ny A7
20 Bl
B B2
B3
C1
C2
C3
C4
D1
D2
D3 Ew
D4
E1l
E2

ook T om

Bt

ol EBRENAZBY, BODAEZIARE -BT
A b ICHERPEDP - 72,

DEnfERLY, FMEEEEET AN BTX L)
FERERBGIRENRE (ARTE) L0#LWwE, §
hH 80 ms iICBITEEEENMHEIBRMTETD,
80 ms 12 B} 3 IR B EALIZRI T & Ze W E 5L
L EFBRLPIC T2,

35 FERWMENRBBERNI LD

FBI3RIIBWITHFHIEGEN 2R ONERE
ToTERY, ZORBEEBRRDLERDBEY TH 5,
1) FHEMNENREORESR, FEV-INVEHMT 5

I, 100%DFERRESF LN IN -7k,
Z ) ThWIN =TI I N7, 100%D +FEH W
BEPSLNL D -T2V —T BT 2 HERED,
TRTCEMBEERETH - 72,
2) BEVNWEZEIMLTHIRINTELFEFIZRES
nNTEBY, Fnbix 57 5y TN TR THo72,
3) 2) TRLIERHTELWTHFERRITKESTE

PRI B 2 5%

To72. ZDORER, thoFE& & ik L CRAERR
PREVWFETH-TIHEBR)RDEFENDH D
CEDHLPIZE 5T,

4) EABERICLY, THFRETHINTETH 25
FRANIZ, FOKER, TEIIE - P - BRI 3
gicaiToniz, LT, RiEBIZFHE L LTCHE
By, HEHMICBWTHEDTFE L LTHAE
BT D, BIIEITETCLLBELLTHZSLS
AL 72,

5) WEVEREICARINTEICCWTEI, 4) Tk
FRIEOBCTFHETH D L LI 572, §
ZThbFERMIBOMRS THERERE I BT 5 ik
TAFRIM T E L o2, FEORMITE
TWZ EERHELPITL,

6) 5) TR &% dLic, FEEBILEET X b
RPEREL, ZTOR, 40 ms T20 Hz, 20 ms T
40 Hz ORI A TTHe T H 1T 100% D F
HEHARESBR SN 5%%, 40 ms T90 Hz, 20 ms T
140 Hz FRE ORI TIZ, 100%0 FERRRE 1345 5
NI ERMELRIT 5T,

4. 2 o

TAETEEGE ) & i § 5 700, REIEEEE HREE &
TERINENRELZT -7, SLICEOKREILESR
WOWTOMBEREANZFANDL DI, F—VFA—%
I & IR, RIRECTRIRE IS 2 L TR L
BT R M2ITo7e, ZORER, SHETEEREE ) 2 51T 5
72ITiE, TR A E TERINTW B F —
VA A —F I BRELING, BREEIEEF X b
BAT) S EDVBETHBI L EH LT LT,
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