22 ACOUSTICAL ENGINEERING

There are other shapes® besides the cylinder, cube, and sphere that are
used for microphone and loudspeaker enclosures. In order to provide
additional information, the diffraction of sound by the shapes shown in
Fig. 1.9 were obtained experimentally. The dimensions of the ten different
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Fi1c. 1.9. Structures used in sound diffraction
studies.

enclosures are shown in Fig. 1.9. The experimentally-determined diffrac-
tion of a sound wave by these different enclosures was obtained by com-
paring the response of a small loudspeaker in free space with the response
of the loudspeaker mounted in the enclosures in the position shown in
Fig. 1.9. The diameter of the diaphragm of the cone used in the loud-
speaker was § inch. Since the upper frequency limit of the response was
made 4000 cycles, the diameter of the cone is less than one-quarter wave-
length. In other words the source is for all practical purposes nondirec-
tional. The diffraction characteristics for the ten shapes are shown in
Fig. 1.10. The response frequency characteristics shown in Fig. 1.10 are for
the dimensions shown in Fig. 1.9. The response frequency characteristics

5 Olson, H. F., Audio Eng., Vol. 35, No. 11, p. 34, 1951.



SOUND WAVES

23

SPHERE
A

HEMISPHERE
B

[ [}
1=} Q
210 210
- w
25 g5 - N\
g | — & L —1
o o
'3 '3
i \
600 1000 2000 4000 i 000 3000
FREQUENCY FREQUENCY
CYLINDER CYLINDER
(o} D
15, 5
@® o
1=} Q
z'0 2N zlo
p T N\ N g L~
85 P @y ™. PN
o ¥
21 / \/ & | — ]
@0 wo
3 @
.? - -5
00 200 300 _600_1000 2000 4000 100 200 3 I 2000 4
FREQUENC FREGUENCY © 000
DOUBLE CONE CONE
E F
15 15
] ]
o
20 S0
w w
Qs 2s A
z z v
=~ /"1 8 ~
g Ny N § o — NN
4 &'
s -5
100 200 600 1000 2000 4000 100 200 300 000 4000
FREQUENCY rReQUEnGr.  C
DOUBLE
PYRAMIO PYRAMID
G H
15 15
2 8
2° 20
s — I g s
o l——\
& o= N\ o b—1 N A
3 [ 4
-8 [ _J -5 S — —
100 200 600 1000 2000 4000 100 00 €00 1000 2000 4000
FREQUENCY FREQUENCY
Ors
TRUNCATED PYRAMID
CUBE | o ON PARALLELOPIPED 'I
I J \
15 15
@ P
';lo :'0
E LT N =
8. \ /\\/\\A 85 -
9 _/ \n// L
So o
x [3
06 200 306 __ 600 1000 2006 4000 100 200 300 ___600__j0G0 2000 4000
FREQUENCY FREQUENCY

Fic. 1.10. Response frequency characteristics depicting the
diffraction of sound by ten objects of different shapes.
dimensions of the objects are given in Fig. 1.9.

The

for enclosures of other dimensions can be obtained by multiplying the
ratio of the linear dimensions of the enclosure of Fig. 1.9 to the linear
dimension of the enclosure under consideration by the frequency of Fig. 1.10.





