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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) (1/3 rule) (1/2 rule)

250 2/3 HTL - 5 dB 1/3 HTL - 5 dB 1/2 HTL -5 dB

500 2/3 HTL - 3 dB 1/3 HTL - 3 dB 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 2/3 HTL - 5 dB 1/3 HTL - 5 dB 1/2 HTL -5 dB

8000* 2/3 HTL - 5 dB 1/3 HTL - 5 dB 1/2 HTL -5 dB

Note: Frequencies marked by an asterisk (*) 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.

1. 	 Add the source level for aided curve 2.

2. 	 Interpolate from 10 frequency to 80 frequency curve frame.

3.	 Add the AVG unaided ear response REUR in Table 1.

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

5.	 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.

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

•	To predict UCL’s (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:

• 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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Figure F-1

Figure F-2
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Index
A

A-LTASS  39, 143
Accessories  6–11
Adapter

ear-level  6
earphone calibration  11
microphone  7
probe calibration  8

Adaptive  34
AGC  34, 97
AGC SWITCHING  99
Age  28, 130, 159, 177
Aided Response  132, 134
Aid Group  28, 88, 130, 159, 178
AID LIMITING  177
Aid Limiting  130, 160
AID TYPE  29, 131, 177
Aid Type  33
ANSI  39, 93, 98

ANSI 03  93, 96
ANSI 92  39
ANSI 96  96, 98, 100
ANSI TEST  96, 99

ASSESSMENT  30
Assessment  130, 182, 183, 184
Audiogram Entry Screen  3, 27, 30, 37, 111, 

119
Audiometer Option  13, 130, 131, 181–185
Audiometric Entry Screen  181, 184
AUTO-SCALE  31
Auto-Scale  89, 160, 178
Averages

three-frequency  38, 68
AVG FREQ  89, 160, 179
AVG FREQS  31, 99

B

BACK  3, 19, 57, 111, 169
BAUDRATE  28
BICROS  162–167
Body Aid  64, 118
BTE  62, 76
Buttons. See Keys

C

C-LTASS  39, 40, 144
Calibration  199
Calibration clip  8
CE mark  5
CHANNELS  130, 160, 177
CIC

CIC Option  13, 74, 88, 178
correction factors  13, 31

Cleaning  17
COMP  34, 178
Composite Option  12, 57, 77
Composite signal  13, 34, 38
COMPRESSION  29, 130, 159, 177
Contrast  5
Couplers  29, 31, 75

CIC  13, 62
HA-1  6, 62, 63
HA-2  6, 62
MZ  62, 75, 76
open fit  11

Coupler measurements  13, 57–91, 169, 175
Coupler Multicurve  57, 64, 88, 169, 177
COUPLER TYPE  29, 88, 107, 178
CRMS  44
CROS  162–167
Curve ID Box  54, 55

D

Data  54
DATA/GRAPH  88, 153, 159, 175, 178
Date  27
Default Settings  22, 25, 129
DEFAULT UNAIDED  32
Default Values  129
Delay Settings  33, 35
Delay Times  33, 34, 159, 178
Digital Hearing Aids  39, 77, 98, 118
Digital Speech  12, 38, 213
Directional Hearing Aids  61, 78, 136
DISPLAY  31, 88, 178
Display  54
DISTORTION  29, 88, 161, 178
DISTORTION FREQ  103
Distortion Measurements  69
DISTORTION SWEEP  90, 152, 162, 180
DIST 90 dB RULE  90, 162, 180
DIST SWEEP END  90, 162, 180
DSL  121, 143



222 FONIX FP35 Hearing Aid Analyzer

E

EAR  31, 99, 130, 159
Ear-Level Adapter  6
Earhook  8, 10
Earphone jack  4
EarSim  169, 171, 173
EQ INPUT NOISE  31, 99, 103, 107
ERMS  44
EXIT  3, 23
Extension Pole  8, 78, 113
External monitor  9, 13, 27
External Sound Source  188
External Speaker  47, 112, 114

F

F1-F5 Keys. See Function Keys
Factory, Frye  17
Fading Paper  53
FAST  34, 37
Felt Pen  8
FILTER  39, 84, 89, 160, 179
Filters, Signal  84
Filter Type  39
Fitting Formula Tables  205
FIT RULE  28, 130, 159, 177
FIT TYPE  131, 160, 177
FLAT  39
FM35  7
Free Field Method  182
FREQ  31
Frequency Responses  64
Front Panel  3
Function Keys  3, 19

F1-F5 keys described  30
in Coupler Multicurve  87

G

Gain  185
Global Variables  22
Group Delay  37

H

HA-1  6
HA-2  6
Harmonic Distortion  35, 41, 69, 148
HDIST 12DB  100, 107

Head-Baffle Effect  163, 164
Head Surface Method  181
HELP  4
Help Menu  23
HIDE  161
HL  184

I

ICRA  39
IEC 118-7  13, 100
IEC 601-1  5
IEC 60601  14
IMPULSE REJ  161
Impulse Rejection  43, 47, 73
IM Distortion Frequencies  73
IM Distortion Sweep  71
IM FREQ DIFF  151, 162
Insertion Gain  111, 131, 166
Insertion gain measurements  188
Insertion Gain Screen  132
Insertion Loss  167
Insert Earphones  184
Intermodulation Distortion  12, 40, 70, 149
IO PREDELAY TIME  100
IO SETTLE  100
ISI  14, 108
ITE  63

J

JIS  13, 104

K

Keyboard  5

L

Label  51
Leveling  58, 96

reference mic  60
saving  61
sound field speaker  116
standard  59

LEVELING AUTO CLEAR  31
LEVELING SOURCE  31, 131, 161
Leveling Source, changing  61
Line-in External Source 33, 86, 146
Live Speech Testing  144
Local Menus  21
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Local Variables  22
LONG SETTLE  89, 100, 104, 108, 161, 179
Long Settle time  33
LTASS  39

M

Maintenance  16
Medical Device Directive  5
MENU  3
Menu  20, 21, 23
MICROPHONES  90, 180
Microphones  7

reversing  82
splitting  83

Microphone Adapter  7
Monitor  9, 13, 27
MZ  62, 75, 76

N

NAL-NL1  121, 158
Navigation  19, 111
New Client  129
NEXT  3
NOISE RED  29, 88, 99, 103, 107, 130, 159, 178
Noise Reduction  36, 43
NORM  34, 35

O

Occlusion Effect  147, 187
OES Option  75
Opening Screen  17, 24
Open fit  139
OPERATE  4
OUTPUT  91
OUTPUT JACK  32
OUTPUT LIMIT  30, 31, 130, 159
Output Limitations  185
OUTPUT SELECT  161

P

Paper Jams  53
Pop-up Menu  20
Post. See Extension Pole
Power  5, 9
Predelay  33
PREDELAY TIME  89, 100, 103, 108, 161, 179
PRINT/FEED  4

PRINTER  28, 100, 104, 108, 131, 161
Printer  5, 50
Printing  50
PRINT LABEL  28, 100, 104, 108, 131, 161
PROBE MIC (HL)  131
Probe Tube  8, 115
Pure-Tone  35

R

Real-Ear Option  13
Real-Ear Screens  156
Real-Ear SPL  111
Real-Ear Unaided & Aided  111
Rear Panel  4
RECD  122
REDD  124
Reference  87
Reference Microphone  45, 60, 74, 81, 139, 152
REFERENCE STATUS  31, 45, 160
REF MIC  29, 88, 99, 103, 107, 159, 178
REF MIC (SPEAKER)  130, 182, 183
RESET  4, 22, 23, 129
Resetable Variables  22
RESET SMOOTHING  32
RESET SRC  31, 32
Reversing Microphones  82
RMS  43
RMS ANALYSIS  161
RS232  5

S

SCREEN MODE  28
SCREEN SAVER  28
Servicing  16
Setup  14, 181

body aid  64
BTE  62
hearing aid  62
ITE  63
real-ear  112

SHORT  34
SHORT SETTLE  89, 100, 103, 108, 161, 179
Short Settle time  33
Signal Processing Delay  37
SIGNAL SKEW  37, 161
Single Frequency  67
Single Frequency Response  148
SMOOTHING  160
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Sound Chamber  5, 12, 47
SOUND FIELD  130, 159, 182, 183
Sound Field Speaker  113, 116, 181
SPEAKER  32, 131, 161
Speaker Jack  5
Specifications  191
SPECTRUM WINDOW  90, 180
Spectrum Window  189
Speech-Weighting  142
SPL  184
Splitting Microphones  83
SPL Conversions  209
SPL screen  140
SPL Test  141
Standard  34
START/STOP  3
STATIC TONE  160
Swing Arm  9

T

TABULATION  153, 160, 176, 178
Target  119, 120

modifying  122
Target Coupler screen  169
Target Data  153, 175
Target Formulas  142
TARGET REF  143, 159, 176, 177
TELECOIL  29, 30
Telecoil

measurements  85
telecoil  96

board  12
measurements  154

Telewand  12
setup  86

Test Curve  65
Thermal Paper  52
Three-Frequency Averages  38, 68
Threshold Measurements  184
Time  27
Toggle  20
TRMS  44
TUBING  131, 178

U

UNAIDED  143, 159
Unaided  127
Unaided & Aided Response Screen  132
Unaided Response  133
Upgrades, Software  195

V

Variables  22
VENT  131, 177
VIDEO BACKGND  28
VIDEO FOREGND  28
Video Monitor  4

W

Warble Rates  36
WARBLE SOURCE  131, 161
Warranty  17


