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' Quter ear

" Middle ear

" Inner ear

" Auricle

® External auditory chanal
” tympanic membrane

¥ Ear canal

* mononaural

* Drum

" Attic

" Promontory

" round window

" Hammer

" Stirrup

* Anvil

" Tensor tympani muscle

" stapedius muscle
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' Helicotrema
" Hair cells

" noise

" subjective

* sound

” pleasant

¥ useful

* Noise

* unwanted

" unpleasent
" Elastic
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' phase
" frequency
"wave length
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' peak valves of pressure

" mathematically

" wave propagation speed

" complete cycle

® period
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¥ pitch

* Hearing loss

* frequency range

" audible

" audible spectrum

" infiasonic wares
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" frequency Band

" Spead of sound

® Spead of sound= celerity

” speed of sound
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" medium

" wave velocity

" exhaust gases

" gas turbine

* elastic bulk modules
” density

¥ Specific heat

* Specific pressure
* Specific volume
" hard materials

" Conduct

""ideal gas laws

™ gas constant

" independent

** ambient pressure
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* sound intensity
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Table 3.7 Conversion of Loudness Level in Phons to Loudness in
Sones@

Sones

Phons 0 +1 +2 +3 +4 +5 +6 +7 +8 +9

40 1 1.07 1.15 1.23 1.32 1,41 1.51 1.62 1.74 1.87
50 2 2.14 2.30 2.46 2.64 2.83 3.03 3.25 3.48 3.73
60 4 4.29 4.59 4.92 5.28 5.66 6.06 6.50 6.96 7.46
70 8 8.57 9.20 9.8 10.6 11.3 12.1 13.0 13.9 14.9
80 16 17.1 18.4 19.7 21.1 22.6 24.3 26.0 27.9 29.9
90 32 34.3 36.8 39.4 42.2 45.3 48.5 52.0 55.7 59.7
100 64 68.6 73.5 78.8 84.4 90.5 97.0 104 111 119
110 128 137 147 158 169 181 194 208 223 239

120 256 274 294 315 338 362 388 416 446 478

130 512 549 588 630 676 724 776 832 891 955

'2To find the number of sones corresponding to 76 phons, find the
intercept of 70 phons and +6. The correct value is 12.1 sones.
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FIGURE 2.3 Relationship between loudness (sones) and loudness level
(phons) or between perceived noise (noys) and perceived noise level (PNdB)
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Sound level conversion chart from flat

response to A, B, and C weightings

Frequency A weighting B weighting C weighting

(Hz) (dB) (dB) (dB)

10 —70.4 —38.2 —14.3

12.5 —63.4 —33.2 —11.2

16 —56.7 —28.5 —8.5

20 —50.5 —24.2 —6.2

25 —44.7 —20.4 —4.4

31.5 —394 —17.1 —3.0

40 —34.6 —14.2 —2.0

50 —30.2 —11.6 —1.3

63 —26.2 —9.3 —0.8

80 —22.5 ¢ —74 —0.5

100 —19.1 —5.6 —0.3

125 —16.1 —4.2 —0.2

160 —13.4 —3.0 —0.1
200 —10.9 —2.0 0
250 —8.6 —1.3 0
315 —6.6 —0.8 0
400 —4.8 —0.5 0
500 —3.2 —0.3 0
630 —1.9 —0.1 0
800 —0.8 0 0
1,000 0 0 0
1,250 +0.6 0 0

1,600 +1.0 0 —0.1

2,000 +1.2 —0.1 —0.2

2,500 +1.3 —0.2 —0.3

3,150 +1.2 —0.4 —0.5

4,000 +1.0 —0.7 —0.8

5,000 +0.5 —1.2 —1.3

6,300 —0.1 —1.9 —2.0

8,000 —1.1 —2.9 —3.0

10,000 —2.5 —4.3 —4.4

12,500 —4.3 —6.1 —6.2

16,000 —6.6 —8.4 —8.5

20,000 —9.3 —11.1 —11.2
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Figure 4.5 Examples of reflecting planes which strongly influence
the radiation patterns uf sound sources.
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Figure 5.9 Corrections for background noise. (From Ref. 3.)
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- angular frequency

- phase constant
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Figure 11-6. Comparison of the attenuation properties of a molded-type earphig and an earmuff protector. Note that
the earplug offers greater attenuation of the lower frequencies, while the earmuff is better at the higher frequencies. (Re-
produced, with permission, from Olishifski JB, Standard JJ: Industrial Noise. Chapter 9 in: Fundamentals of Industrial
Hygiene, 4th ed. Plog BA [editor]. National Safety Council, 1996.)
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' Sensori-neulral hearing loss
" conductive hearing loss

" mixed hearing loss

" perceptive

® tuning forks
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' Speech reception
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