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The General Equation for Loudness Scales near Threshold
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Fig. 3 Apparatus and control system.
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Table 1 Level of standard stimulus and

halved variable stimulus.

. Median sensa-
fﬂﬁfﬁ'o&;%i tion level of| 509 range of
rd stirr:ulus in halved 1kH; va-| total judgem-
db riable stimulus| ents in db

in db

5 4.2 2~ 6

10 7.8 6~ 9

15 9.9 7~12

20 15.1 11~16

25 17.4 14~19

30 21.3 17~24

40 29.4 25~34

50 41.5 35~44

60 50.5 45~52

70 72.2 66~74

Table 2 Relation between loudness
and physical intensity of
1kH; pure tone.

Loudness Physical intenstiy*
Sone P db (S.L.) I (/i)
0.0078 4.6 2.88
0.0156 5.7 3.71
0.0313 8.3 6.76
0.0625 11.9 15.5
0.125 15.7 37.1
0.25 22.3 170
0.5 30.5 1,120
1.0 40.0 1.0x 104
2.0 49.6 9.1x10¢
4.0 59.3 85 x10*
8.0 68.3 676 x10*

* P (db)=10log 1=10logi/j,
ip : Intensity at threshold in each subject
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Fig. 6 Blockdiagram of apparatus
for Experiment 2.
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Table 3 Level of standard stimulus and

equally matched variable stimulus.

1 kH, standard 1kH, variable stimulus
stimulus in db
15:;1 eslatiit?n Loudness %/;azlseéib 40 db 60 db
db in sone | “o. noise noise
10 0.047 24.4
20 0.18 28.9 43.9
30 0.45 35.9 48.6 62.5
40 1.0 42.4 52.3 64.3
50 2.2 52.3 55.4 66.5
60 4.7 — 63.5 68.6
70 9.8 71.6 71.5 72.8
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of critical bandwidth.
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noise (62 db) (54 db)

# Je=lo—1Ii

OBPAELRLY, F—E DK L LT loudness judge-
ment DUEER & [J AR OIEL) L2 B QAT S IR
HBEDERLEY ZLLELLNSEN, HEINERT D
LEoFoRkESEEL 5L LT (3) [WdiREsici
FELL B ol Tidivh b bELONS, fFEN
T HRBOFORE S EEZ 50T (3) DMt
HaEXONBD, WTFRFPRLRYTH20LERH Z
Lithsl, TRNEFNEERD > TRBIERSTIbR
v (%75, 1963, Zwislochi, 1965), LaL, iz
bbb Y (3) IEBIELEORBE» S RTh
FEEL, FhENBHFICE 2% 7R R EE
L, Z0ZLpb, APHETICX - Tv R 7 SNl
DR E S 2RO TRICHIEL TEX bW S TRl
ERUICARICERSD 5. BT, MoEEBRRIzbZ0
KASEHIRTHE T 2B OVTHE L ORIEZL
TwaLiBbhs.

AU T, 275 D ETEE & o - T FIHRER
IR OB RRBRITEEIIIE B O NI R
FbLET,

3l B X #

%2y # 1966 Loudness scale it 2T
KFFRFMFRRRE, w75, 19,

Hellman, R.P., & Zwislocki, J. 1963 Some factors
affecting the estimation of loudness. J. ¢coust.
Soc. Amer., 33, 687-694.

Lochner, J.P. A, & Burger, J. F. 1961 Form of
loudness function in the presence of mashing
noise. J. acoust. Soc. Amer., 33, 1705-1707.

Stveens, S.S. 1955 The measurement of loudness.
J. acoust. Soc. Amer., 27, 815-829.

Stevens, S.S. 1961 The psychophysics of sensory
function. In Rosenblith, W.A. (Ed.), Sensory
comunication. Mass: M.1.T. Press. Pp.1-35.

Wpgr4E 1963 HOK &I QBN EEARBE AR
2 w135 5, 30,

FHPILE 1965 FOKREIFECHT AR BEHR
ERETWIZE M 45, 4 658 %5, 21-41.

Zwicker, E., Flottorp, G., & Stevens, S.S. 1957
The critical bandwidth in loudness summation.
J. acoust. Soc. Amer., 29. 547-557.

Zwislocki, J. 1965 Analysis of some auditory
characteristics. In Luce, R.D., Bush, R.R,, &
Galanter, E.G. (Eds.) Handbook of mathema-
tical psychology, Vol. III New York: John
Wiley. Pp. 1-97.



