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1/3, 1/2, 2/3 Gain

The 1/3-2/3 Insertion Gain Hearing Aid Selection Guide
by Robert Libby
Hearing Instruments vol 37 #3, 1986

Required insertion gain is calculated as follows:

FREQ. INS GAIN INS GAIN INS GAIN
(Hz) (dB) (dB) (dB)

(2/3 rule) (/3 rule) (2/2 rule)
250 2/3HTL-5dB 1/3HTL-5dB 1/2 HTL -5 dB
500 2/3HTL-3dB 1/3HTL-3dB 1/2 HTL -3 dB
750* 2/3 HTL 1/3 HTL 1/2 HTL
1000 2/3 HTL 1/3 HTL 1/2 HTL
1500*  2/3 HTL 1/3 HTL 1/2 HTL
2000 2/3 HTL 1/3 HTL 1/2 HTL
3000 2/3 HTL 1/3 HTL 1/2 HTL
4000 2/3 HTL 1/3 HTL 1/2 HTL
6000 2/3HTL-5dB 1/3HTL-5dB 1/2 HTL -5 dB
8000* 2/3HTL-5dB  1/3HTL-5dB  1/2HTL-5dB
Note:

Frequencies marked by an asterisk (x) are interpolated because the article
does not reference them.
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SPL Conversions

The Target IG is converted to the Target SPL in the following steps.

Add the source level for aided curve 2.
Interpolate from 10 frequency to 80 frequency curve frame.
Add the AVG unaided ear response REUR in Table 1.

If aided 2 is composite, subtract 10.7 dB from each frequency.

Ol v W N =

If aided 2 is speech weighted, subtract the speech weighting in Table 2.
The complete formula is then:

Target SPL = Target IG + CRV2 source + AVG REUR
(If Aided2 is composite) - 10.7 dB - speech weighting.
(If Aided2 is speech tone) - speech weighting.

e To convert the HTL and UCL from HL to SPL:
Add the corrections in Table 3.

* To predict UCLs (HL) given the HTL (HL):
Use Table 4 to convert from HTL to UCL.
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TABLE 1
Average Real-Ear Unaided Response (REUR) (Except for DSL and NAL-NL1)
FREQ  GAIN FREQ GAIN FREQ GAIN FREQ GAIN
(Hz) dB (Hz) dB (Hz) dB (Hz) dB
2100 13.9 4100 12.7 6100 7.7
200 1.6 2200 14.7 4200 12.4 6200 7.5
300 2.1 2300 15.1 4300 12.2 6300 7.3
400 2.7 2400 15.0 4400 12.0 6400 7.2
500 2.9 2500 15.1 4500 11.9 6500 7.1
600 2.9 2600 15.0 4600 11.7 6600 6.9
700 3.1 2700 14.6 4700 11.6 6700 6.8
800 3.3 2800 14.1 4800 11.2 6800 6.6
900 3.6 2900 13.6 4900 10.7 6900 6.5
1000 3.4 3000 13.7 5000 10.3 7000 6.4
1100 3.1 3100 13.8 5100 9.9 7100 6.2
1200 3.6 3200 14.1 5200 9.5 7200 6.1
1300 4.2 3300 14.5 5300 9.2 7300 6.0
1400 4.4 3400 14.8 5400 8.9 7400 5.7
1500 5.6 3500 14.9 5500 8.7 7500 5.4
1600 7.0 3600 14.7 5600 8.5 7600 5.1
1700 8.1 3700 14.3 5700 8.3 7700 4.8
1800 9.3 3800 13.9 5800 8.2 7800 4.6
1900 10.9 3900 13.5 5900 8.0 7900 4.4
2000 12.6 4000 13.1 6000 7.8 8000 4.2
TABLE 2
Speech Weighting
FREQ FREQ FREQ FREQ
(Hz) dB (Hz) dB (Hz) dB (Hz) dB
2100 8.1 4100 13.4 6100 16.7
200 0.2 2200 8.4 4200 13.6 6200 16.9
300 0.5 2300 8.8 4300 13.8 6300 17.0
400 0.8 2400 9.1 4400 14.0 6400 17.1
500 1.2 2500 9.4 4500 14.1 6500 17.3
600 1.6 2600 9.7 4600 14.3 6600 17.4
700 2.1 2700 10.0 4700 14.5 6700 17.5
800 2.5 2800 10.3 4800 14.7 6800 17.6
900 3.0 2900 10.6 4900 14.9 6900 17.8
1000 3.5 3000 10.8 5000 15.0 7000 17.9
1100 4.0 3100 11.1 5100 15.2 7100 18.0
1200 4.4 3200 11.3 5200 15.4 7200 18.1
1300 4.9 3300 11.6 5300 15.5 7300 18.2
1400 5.3 3400 11.8 5400 15.7 7400 18.4
1500 5.8 3500 12.1 5500 15.8 7500 18.5
1600 6.2 3600 12.3 5600 16.0 7600 18.6
1700 6.6 3700 12.5 5700 16.1 7700 18.7
1800 7.0 3800 12.7 5800 16.3 7800 18.8
1900 7.4 3900 13.0 5900 16.4 7900 18.9
2000 7.7 4000 13.2 6000 16.6 8000 19.0
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TABLE 3
HL to SPL (or SPL to HL) conversion table (Except for DSL and NAL-NL1)
from ANSI S3.6-1989 Table G.1

FREQ (Hz) dB
250 19.0
500 12.0
750 10.5

1000 9.0
1500 12.0
2000 15.0
3000 15.5
4000 13.0
6000 13.0
8000 14.0
TABLE 4

HTL(HL) to UCL(HL) (Except for DSL and NAL-NL1)
prediction table from Pascoe(1988) Table 4

HTL UCL HTL UCL
dBHL HL dBHL HL
0 97 65 114
5 99 70 115
10 99 75 117
15 98 80 120
20 97 85 120
25 101 90 124
30 102 95 130
35 101 100 127
40 103 105 133
45 105 110 134
50 107 115 137
55 108 120 140
60 110
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Digital Speech Technical Details

The digital speech signal on the FP35 analyzer works by turning the compos-
ite signal on for a set period of time, taking a measurement, turning the signal
off for a random period of time, and turning the signal back on again. This
sequence is repeated until the user ends the test. Usually, either the ANSI S3.42
or the ICRA speech weighting is used to take the measurements.

The signal “on” time takes a minimum of 50 milliseconds. This includes the
time to turn the signal on, take the measurement, and turn the signal off.

Some aids may require an additional delay before the measurement is taken

to allow their circuits to settle. This additional delay time can be changed in
the SHORT SETTLE setting in the Advanced Menu of Real-Ear or Coupler. The
SHORT SETTLE is automatically adjusted according to the aid type selected.
The settle time is added to the 50 ms minimum measurement time.

The default settings are:

e STANDARD (linear): 0 ms
* AGC: 50 ms
* ADAPTIVE: 100 ms

The signal “off” time is random between 100 and 300 milliseconds. It is not
controllable by the user.

Digital Speech is usually used with the ANSI or ICRA speech spectra (see
Section 4.4.4 for a discussion on filters). There is a sizable difference between
these two filters. The ICRA rolls off the high frequencies of the composite signal
much more rapidly than the ANSI weighting. See Figure F-1 for a graphical rep-
resentation of the differences between the two weightings.

Since the speech weightings of the signals are different, the responses of hear-
ing aids to ANSI and ICRA will also be different. Figure F-2 shows an example
of a digital hearing aid being tested with the ANSI and the ICRA digital speech
signals.
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Default Settings 22, 25, 129
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Local Variables 22
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LTASS 39

M
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Menu 20, 21, 23
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Sound Chamber 5, 12, 47 Telewand 12

SOUND FIELD 130, 159, 182, 183 setup 86

Sound Field Speaker 113, 116, 181 Test Curve 65

SPEAKER 32, 131, 161 Thermal Paper 52

Speaker Jack 5 Three-Frequency Averages 38, 68
Specifications 191 Threshold Measurements 184
SPECTRUM WINDOW 90, 180 Time 27
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Speech-Weighting 142 TRMS 44
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