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. fork' through a certain ares it is only necessary to multiply the value of :
tensity by the nun}ber of square feet in the area. For instance, if the tuo 3
proc!uces & sound intensity of 1 uwatt per square foot at the 'sur-face ofn-
thetical sphere surrounding the source and the area of this sphere i 10
feet, St‘he to:}::l power radiated by the tuning fork will be 10 uwatts ' 10u

ince the surface area of a sphere is 4 » times :
total power radiated by any simple source in free spazzewsi'ﬁul: :e °f the radity

Sound power =4 7r?]

Note that the intensity, I, measured r feet from the source must var
88 the'a square of this distance in order that the sound power radiated b 3'rth
temain qnchanged. This is the well-known inverse-square law of a oyt' !
this lgw it follows that the intensity must drop to one quarter for ea%hufi
the Fhsta.nce. In terms of intensity level each doubling of distance from "
:}(};uwa}lent to 6 d_b drop in the level. This can be checked by noting th;, SOV d
th: ;rri;fs&z;fi};;?tenmty.scale by four (Table 2b) is equivalent to a 6 d %

)
SMit'A graphical representation of the radiation of sound from a simple source in &
% reverberant room.

D. THE ABSORPTION OF SOUND

C. SOUND IN A ROOM WITH NONABSORBING WALLS

‘ In a room with hard, sound-reflecting walls the radiati

different from that shown in Figure 10. V\g(henever :nl;ill?:ézzl:fissmll: :
path of.;a sound wave, a reflected wave is produced. The intensity ofpth
Z;?ii z:;; 1 ,.iepefnd}.lupon.the..compomtl'on-of-the--gbsbacle:--I-fit*is<hard7m‘d 110 fraterial-can-absorb-more sound-than-falls upon-it. The pleasant picture
sity of the reflected wave will be practically equal to the incide

Whgn & sound source is completely enclosed in & room with har
sound will be reflected back and forth from wall to wall many, man
sound that undergoes these multiple reflections is said to reverl')erat
room. Suth a reverberant condition is shown in Figire 11 where, as
thickness of the rings indicates the intens}),y of the sound. Near, t?lse

ft, porous material, with a vast number of tiny but interconnected air
likely to absorb a large share of the sound that falls on it. The sound
nverted into heat, but at normal intensities the resulting temperature

ohd arrangements are required for small local improvements over this
absorption and even these “superabsorbers” are no better than an open
when an average absorption over a large area is congidered.
: . : . iclearly foolish, therefore, to enclose & noisy maghine with an absorbing
(gi::::aizus231:1}';?‘03319:;5,s'gll:zgtﬁ}:l)‘lint; }(]:!ose'x;’ to the walls the multipl § an effort to reduce the sound inside the enclosure. The"" Bé&{t sound
a sound source in ‘an ompty space (‘Fi is 311 (;mtxon is completely di %tbtion already surrounds the machine empty spacel,,T. 18 the s1tuatlpn that
sound field the sound gure 1 ). .In the reverberant p 1;’ ’ bin-the tuning fork example shown in Figure 10. The.sound source is com-
o sound waves come from all directions and the ave ‘ Jittas sounded by empty space and, therefore, no reflected sound waves are
tensity is almost uniform. The.part.of the-field that is-close-to-the . v emply ) vhereiore, 79 B
18-close-to-the B P CHII
and resembles the field in Figure 10 is called the direct or free fi )
the field that is characterized by sound travelling in all directions.
random part, is called the reverberant sound field. "
In the reverberant field the reflected sound is of primary,,jmpoﬁ,a‘;me

E. THE ABSORPTION COEFFICIENT

of the sound that falls on any material is absorbed andspart-is reflected.
“f:the-saund:is reflected; the material is nonabsorbing and-is:ikely. to.have
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sound-radiated—directtyfrom—thesource i practicall igi '
l{epwefan.sound intensity and sound pressure sI})aown in Z’qt?:égslglib”f:
since it is derived for free-field conditions. The equivalency betwe :
sure level and intensity level (Table 2) will also be invalid becauss i
sound fields the intensity level is 6 db less than the sound pressure leve

pervious surface like that of metal, bricks, concrete, or plaster. If very
he sound is reflected, the material is absorbing and is__}ilie_ly to have a
Botous surface like that of carpeting, glass wool, or snow. The' fraction of

round intensity that.is absorbed by a surface is called the absorption
|
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