
by knowledgeable A &R ( artists and repertoire ) men and /or 
producers. This ratio is accurately reproduced only in the 
direct sound field of the loudspeaker and is lost in the con- 
fusion of the reverberant sound field of the listening room if 
the listener moves into it or establishes an artificial one within 
his own listening area. 

A distinction should be made between those recordings 
cut entirely with the desire to furnish the listener with an 
accurate reproduction of the original environment in a famous 
concert hall and those equally legitimate artists and artisans 
who want to change the original conditions into what they 
regard as an enhanced condition for the ultimate listener. 

In the first place, the recording engineer places his micro- 
phones at positions in the concert hall that allow a blend 
between the direct and reverberant sound in the hall distinc- 
tive to that orchestra and that hall. Such recordings are 
treasured jewels sought out and enjoyed by a small but 
discriminating group of serious music listeners. 

In the second case, the recording room can be eliminated 
entirely by fastening vibration pickups to the musical instru- 
ments and feeding their outputs directly to the recorders. Not 
only are the performing artists' value judgments recorded 
but, as the processing continues, the value judgments of the 
producer, mixing engineer, and other artisans as well; thus, 
the burgeoning market for artificial reverberation, echo 
channels, variable -speed tape recorders, and multi -channel 
dub- downs. Still further intercession can be and is made by 
the listener through his choice of equipment, its location in 
the room, his tone controls, and the additional "coloring" 
devices he chooses to employ. 

What About Directional Microphones? 

If the microphone used in the recording is placed in the 
concert hall's reverberant field (which incidentally is where 
most of the audience is) , the sound arrives from many direc- 
tions; we have a diffuse sound field. In such circumstances, a 
directional microphone is of no use and, in fact, can be 
detrimental since directional microphones cannot be made 
as smooth in amplitude response as a comparable quality 
omnidirectional unit. 

In the direct sound field of the orchestra, typically under 
30 feet in most concert halls, a directional microphone can 
find information that is directional in nature. Thus some use 
can be made of a cardioid microphone; for example, in dis- 
criminating between a violin on its frontal axis and a trumpet 
on its rear axis. But it should be realized that audience noise 
still arrives as a reverberant sound 
( hence omnidirectionally) and the only 
discrimination left to the microphone 
user is that of relative proximity of the 
microphone to relative noises. When 
"close -miking" techniques are used there 
is, of course, a bare minimum of "room 
effect." Any "room effect" desired by the 
listener must either be supplied by sit- 
ting in the reverberant field of the listen- 
ing room and taking whatever it happens 
to have -good or bad -or else he adds 
his own "coloring" via the devices men- 
tioned earlier. 

As knowledge and control of loud- 
speaker directivity is coupled to loud- 
speaker -room equalization, we will wit- 
ness increasing interest on the part of 
recording engineers in preserving the 
original recording site's reverberant field 
characteristics relative to the orchestra's 
direct sound at a desirable listening posi- 
tion in the hall. 

Direct -to- Reverberant Sound 

If you were to listen in an anechoic 

August, 1970 

chamber or outdoors away from reflecting surfaces to a well - 
made recording taken in a concert hall, you would hear only 
the complex composite signal from the original concert hall. 
Your ears and brain, having no other distracting aural refer- 
ences, would "feel" as if they were in the concert hall. The 
goal, then, if true reproduction (fidelity) is desired, would be 
to deliver to a listener's ears in a small listening room the 
same complex composite signal as recorded with as high a 
signal -to -noise ratio as possible -the "noise" being the rever- 
berant field in the small listening room. In essence, this means 
that every effort should be made to achieve a large ratio of 
direct -to- reverberant sound from the loudspeakers that are 
used. 

Critical- Distance Calculations 

Let's assume that through detailed sound -system equali- 
zation such as with Altec's Acousta- Voicing ( see "Equalizing 
the Sound System to Match the Room" in our January, 1970 
issue) , we have controlled the amplitude and the tonal bal- 
ance at the listener's ears. Our question then becomes "What 
about the ratio of direct -to- reverberant sound present in the 
listening room at the listener's position ?" 

To explore this question, let's examine in order: (1) an 
omnidirectional sound source, (2) a hemispherical source, 
and ( 3) a source having a conical angle of distribution that 
is 90° x 90 °. 

First, we need to determine how much sound -pressure 
level ( SPL ) at, say, 4 ft such a source would develop if it 
were 100% efficient in its conversion of electrical power to 
acoustic power. This is done in order to see what effect 
reducing the distribution angle has on the distribution of the 
power radiated. The formula used is: 
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0.0002 dyne /cm2 

1 watt 

= dB SPL at 4 ft 

where: 
142.24 = a constant derived from the density of air times 

the velocity of sound in air times 2r, 
T = distance from sound source, 

= the angle subtended by the spherical surface area. 
Using the formula for the three (Continued on page 56) 

Fig. 1. Graph permits determination of critical distance at which direct and 
reflected sounds are equal when the following factors are known: the directivity 
factor (Q), total surface area of room in ft2 (SI, average absorption coefficient (al. 
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