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Introduction

The acoustic coupler is a device, made out of plast~ic, that links the hearing aid
receiver to the ear. It serves the dual function of chanellising the sound into the ear canal
and supporting the receiver to fit snugly on the ear. Thus, it is essential for all types of air
conduction hearing aids.

To derive maximum benefit from a hearing aid, a custom acoustic coupler-made'from
the uS.er's ear .impression-becomes a nece~sity.

'The acoustic coupler assumes critical importance in the individual fitting of a hearing
aid, because of its increasing use as an acoustic modifier (Ling, 1971). Studies on modification
clearly indicate that the hearing aid response can be significantly altered by changing or modi
fying the structure Qfthe coupler. The major modifications that effect the hearing laid response
characteristics are venting, variation in length and diameter of the sound bore of the coupler.

The primary purpose of venting is to attenuat.e low frequency signals. Vents creates a
damping action which effects the low frequencies and enables the amplified high frequency
signals to reach the ear (Dadd & Harford, 1968).

According to both American and international standards, the standard length of the
sound bore in the acoustic coupler is 18mm and the diameter 3mm. If the bore length is
longer or the diameter smaller than the standard, the primary peak will be lower in frequency
and the high frequency cut-off is lowered. On the other hand, if the lenlth is shortened or
diameter increased, the primary peak will be higher in frequency and. the high frequency cut
off is extended (Lybarger, 1972).

Need for the Study

In actual practice it is difficult to maintain the standard length and the diameter of the
sound bore of the acoustic coupler. Individual differences in the size and shape of the ear
canal and the type of material used for making the couplers are tW8 of the factors that bring
about variations in length and diameter of the sound bore of the acoustic coupler. It is impor
tant to know whether these variations have any effect on the response characteristics of a hear
ing aid and if so, to what extent. ,It is also essential to know how far variation in length and
diameter can be mad. without affecting the, hearing aid response. This study is also of

• Mr. P. Chandra, clinical Assistant, AIISH, Mysore.

P. CHANDRA: EFFECT OF VARIATION IN LENGTH AND DIAMETER 141



importance, keeping in view the subjects wIth severe hearIng loss. Use of'open and vented
couplers by these subjects limits the hearing aid usuage due to acoustic feed back. This necessi.
tates the study of variation in length and diameter in an effort to help them use the hearing' to

the maximum possible extent.

Purpose

The study was undertaken to study the effect of modification of the standard length and
diameter on the response characteristics of the hearing aid and tg study the iriteractionof length

the diameter of the sound bore due to modification.

Experimeotal Procedure

Twentyfive acrylic substitute couplers, with varying diameter and length, were~ used in
the experiment and the response with each c()upler wasre~orded in SPL.values at each frequency

employed. Data was manually recorded and analysed.

The following instruments were used:

Hearing ·Aid Tesf Box (B & K 4217)

Frequency Analyser ( B & K 2107 )

Condenser Microphone (B & K ~14~ )

2 Cm3 Coupler ( DB 0138 ) and

Danaid I Hearing Aid with one Danavox Sub Minor Receiver

Five variations in length (14, 16, 18, 20, and 22mm) aDd Jive var-iations in -diameter (1.50,
2.25. 3~0, 3.75 and 4.5mm ) of the sound bore in the acoustic couplers were chosen. Thus for
each length there were five variations in diameter and for each diameter five variations

in length.

The substitute acoustic couplers made of." acrylic were similar in shape and size to the
.met~l_ substitute acoustic coupler used with the 2 Cm3 couplers. .

"The procedure followed in this study is the Same as the one used in the evaluation' of
response characteristics of heari~g aids. The input level in the Hearing Aid ''fest Box was 60
;dB for all the test frequencies. When the hearing aid was kept in the Test -Box, the volume
control of the hearing aid was adjusted until the output at 1000 Hz was 100 . dB. Following
this, other substitute acrylic couplers were used in the place of standard metal substitute keeping
volume control at the same position and the output recorded.
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Given below is the block diagram of the experimental set up :

: O.,Ear ph·one
"\ 2C.c. coupler, .,,,,,

\ ,
Hearing Aid "'II A F ·Anaiysar

Condnsor microphone
Loud speaker

The Condenser Microphone was kept inside the Test ~,Box and connected to the Fre
quency Analyser. The sensitivity of the amplifier input and that of Condenser ~icrophone in
the Frequency Analyser were adjusted and 'K' factor of the Microphone was added. The
attenuat0r knob of the front panel of the Test Box was set to give an input of 60 dB.

After the above adjustments, th~ condenser microphone was taken o~t and was fixed
vertically to a woo~en stand. The 2 C~3 coupler with metal earmold substitute was screwed
on to~-the condenser microphone. The hearing aid was kept inside the Test Box in the same
position where condenser microphone had been kept. The Hearing aid was then switched on
and its volume control adjusted such that the meter in the Analyser showed a reading of 100 dB
with Frequency Selector in the Box set at 1000.Hz, when the Test Box lid was closed. Then
the frequency selec,tor .in the-Test Box was set at 200 Hz and,the .o~~put_. ~~ _shown on the Frc·
quency Analyser recorded. This procedure was followed for the other frequenc}es from 200 Hz
to 5000 Hz· except'at 315 Hz which was not used for this study.

After plotting the respgnse curve. the standard earmold substitute was removed and
each of tlle acrylic substitutes were used and their response: curves were plotted.

For purposes of statfstical analysis, the entire frequency range was arbitrarily divided
into low, middle and high frequency ranges. Frequencies 200 Hz to 400 Hz formed low fre
quency range, 500 Hz to 2000 Hz middle frequency range and 2500 Hz to 5000 Hz high
frequency range. The actual SPL output at each frequency with each of the aery) ic substi
ute couplers was noted. The difference in the SPL values frOID those of the input level
,were treated as gain in dB.
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suIts

The graph howing the effect of variation in Length and Diameter, on gain
for low, middle and high fr~quency range.
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Effect of diameter variation

On the whole, compared to other diameters, 1.5mm seems to bring an increase in gain
at low frequency range, though not to a significant degree and 3.75 mm is effective for middle
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and high frequency ranges in terms of gain. Another significant point is that while the amount
of gain for low frequency range is 0.87 dB for the diameters used, it is 9.63 dB for high
frequency range.

Effect of length variation

Considering the gain for the length used, 22mm is more effective than others. In
general, with the increase in length, there is increase.in gain. This is so, even frequency range
wise. The gain at middle frequency range, over low frequency range is 0.41 dB and for high
frequency range over that of middle range is 0.82 dB.

Thus the investigation shows that at low frequency range, the effect of variations in
length and diameter on gain is minimum, when compared to the gain in the middle and high
frequency ranges. Considering the cOlnplete range, employing lengths 14mm and 16mm with
2.25 mm diameter produces the minimum effect on the frequency response of the heariug aid.
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CfTGflf<ftllT ;rTlI" lf~T ~Gf~qf~JT'?T~ ~lf;:f. arfaet J

"at;:rq.Cfi", 8Tq"T~ctf, fcr~~ ~fo !I

Speech is said to be defective where there is insuffi
ciency redundancy or want of meaning a ;nisjoinder in
sayings.

(Charaka Samhita 3-8.55)
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