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PRESSURE FIELD AROUND THE HUMAN HEAD 197 

made listening tests in whieh two other positions 
were eompared with a position in front of the 
speaker. One of these was overhead, or rather 
direet1y above the lips, at a distallee of 60 em, 
the forward transmitter beillg at the same 
clistanee. Listeners in another room eould switeh 
between the two transmitters. After equalizillg 
the twoeireuits for loudness (with resistanee 
altenuatioll only), the listeners eould not dis
tinguish between the two transmitters. When, 
however, one of the transmitters was plaeed 
direet1y behind the speaker, there was a marked 
loss of the higher frequencies. 

TOTAL VOICE POWER 

As another applieation of the pressure meas
ur ments in different direetions, the speetrum of 
t tal voiee power has been ea1culated, from 
pr ssur at the 60 em distanee. The ea1culations 
:1 I' b:1S d on the equation 

the left of the speaker were equal to those 
measured in symmetrieal positions to hi s ri ght. 
In two other positions assumptions were made. 
The diffieulties at [60, 0, -45J , have al ready 
been diseussed, and the estimated pressures in 
T able I, for this position, have been explained. 
At '1'= - 900 the pressures were assumed to be 
as much above those at [60, 0, OJ as the differ
enees at 15 em for the same two diree tioll s. 
This last assumption is the most doubtful. I t is 
also the most important, sinee it involves higher 
pressures than in any other direetion, in the 
bands below 1000 eycles. The area, over whieh 
these downward pressures were assumed to 
apply, was a zone enclosed by the small eircle 
22.5 0 from the pole. Sinee the speaker's body 
intereepted a eonsiderable portion of the solid 
angle of this zone, the assumption implies tha t 
the energy which struek the body was absorbed, 
and not refleeted to inerease the measured 
pressure at 15 em downward. However, even if 
the power taken for this zone is 3 db too high, 

P=Ap2/415, 

wh ' I' P is pressure in dyn es per sq. em, A is the r 
a,. a in sq, em, and P is power in microwatts. 

HORIZONTAL PLANt 

WJOLt SPt~CH "-
V[RTICAL PLANE T 

WHOLE I SPEECH J),Ct.. This quation is strietly applieable only to the 
as fa plan wave, whose direetion of propaga

tion is normal to the area A . I t is diffieul t to say 
in what direetion the waves were progressing, in 
some of our transmitter positions, partieularly 
those at small distanees to the rear of the 
speaker. At 60 em, howeve·r, an assumption of a 
radial direetion at all angles eannot be greatly 
in error. On the other hand, the da ta at 60 em 
are more eomplete, and somewhat more aeeu
rate, than those at 100 em. 
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No interpolation between the measured points 
was made, eaeh measured pressure being as
sumed eonstant over an area extending halfway 
to the neighboring positions. The error in total 
power, involved in this assumption, is eertainly 
smaller than the experimental error. On the 
spherieal surfaee, of 60 em radius, the areas ~ D 

formed by meridians and paralleis halfway ~ -~ 
between the measured positions were ea1culated. e -10 

Absolute pressures were obtained by applying 2l 
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the pressures at [30, 0, OJ, from Table H, to \ ::~ ~~ ~o '~5 -;0 _ ... o~ ~ +~~ +90 

the 60-em data in Table I. The power equation L-.. AZIMUTH (e) ANO ALTITUOt (f) ANGLU IN DtGRCCS -L 
was then applied to eaeh area, and the results F 12 S' '1 t F' 11 b f d'er d ' , lG. . mu ar 0 19. , ut or a lllerent lstanee: 
added together. It was assumed that pressures to r= 15 em. 
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