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Theoretical calculations were carried out to study (1) the effects of
earmould venting, acoustic leakage around earmoulds and the combination of
venting and acoustic 1leakage on SPL in a modified Zwislocki coupler
(representing the average ear) and (2) the transmission of sound into a
modified Zwislocki coupler through venting, acoustic leakage and the
combination of venting and acoustic leakage.

Constant inner diameter venting was modelled as a tube with a 1length
of 2 cm and with an inner diameter of 1, 2 or 3 mm. Acoustic leakage was
modelled as a tube 2 cm long with an inner diameter of 1.2, 1.5 or 1.8 mm
and with added acoustic resistance of 2000, 600 or 400 acoustic ohms,
respectively.

The acoustic leakage was modelled on the basis of information provided
by Angaard Johansen (1975) and Lybarger (1979) and on the results of probe
tube microphone measurements of the transmission loss of in situ loose and
tight hard acrylic full shell earmoulds given in Table 3. Estimates of the
transmission 1loss of normal hard acrylic earmoulds, obtained from the data
provided by Frank (1980), are also given in Table 3.

The network analogs used in the calculations are given in Fig.1 and
the values of the analog elements are given in Tables 1 and 2. The results
of the calculations are given in Figs.2 to 19. As would be expected,
acoustic leakage has its greatest effect on the 1 mm inner diameter vent
and in the region of the vent-coupler resonance and, the larger the
acoustic leak, the greater its effect on the venting.
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TABLE 1

VALUES OF ANALOG ELEMENTS

ELEMENT VALUE UNITS
R1 1000 OHMS
R2 var. "
R3 10 "
R5 80 "
R6 1200 "
R7 650 n
R8 970 "
R9 340 "
Lo var. MILLIHENRIES
L 1 " n
L2 H n
L3 " n
LY 1.7 "
L5 1.7 "
L6 580 "
L7 109 "
L8 70 "
L9 5.2 "
C1 Lu3y MICROFARADS
cé .07 "
c7 .12 "
c8 .12 "

C9 .15 "




TABLE 2
VALUES OF ANALOG ELEMENTS

(A) VALUES OF VENT ELEMENTS

I.D. L1 L3
(mm) (mH) (mH)
1 306 6
2 76 3
3 34 2

(B) VALUES OF ACOUSTIC LEAK ELEMENTS

LEAK I.D. R2 LO L2
(type) (mm) (ohms) (mH) (mH)
LOOSE 1.8 400 90 3
NORMAL 1.5 600 136 h

TIGHT 1.2 2000 220 6




TABLE 3
TRANSMISSION LOSS OF EARMOULDS (DB)

FREQUENCY (KHZ)

TYPE .25 0.5 1.0 2.0 3.0
LOOSE 0 -3 -8 -17 =24
NORMAL =2 =7 -1 -22 =27

TIGHT =13 =15 -19 -28 =32
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Fig.1: (A) Network analog of the transmission of sound to a modified

Zwislocki coupler with an acoustic leak and a vent.

(B) Network analog of the transmission of sound to a modified
Zwislocki coupler through an acoustic leak and a vent.



KEY TO FIGURES

NO VENT OR LEAK

LEAK ONLY

VENT ONLY

i

VENT + LEAK
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