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Photo used with permission

By some estimates, five to seven of these young warfighters may return with hearing damage

(Ahroon, 2007)
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A new ER-121 Bipolar  Integrated 
Circuit chip

(K-AMP engine w/ H-Bridge Class B output) A new ER-43 Hybrid Circuit

Technology
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OUTLINE

I. Tradeoffs

II. Electroacoustic Data on EB15 BlastPLG™ Earplugs

III. Effect of Hearing Loss on Localization

IV. Conclusions

• Protection vs. Detection
• Protection vs. Localization
• Protection vs. Speech in Noise

• Loss of Speech cues  Loss of Localization Cues
• Two 1-minute QuickSIN scores per ear predict localization scores

• Each of the tested HPDs appear to provide adequate protection for normal 
assignments

• There is evidence from hearing aid research that performance with a properly 
designed, wideband HPD device will equal that of the open ear after the 3-6 weeks 
wearing time typically required to accommodate to hearing aids. (Gatehouse and 
Killion (1993)

• Detection distance, on the other hand, is determined by microphone noise level and 
will not change with wearing time. 

• The EB-series may provide better tradeoffs than presently exist 
4
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Three devices that provide good hearing protection compared to the Open Ear

Combat Arms

EB series

ComTac II
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Tradeoff:  Protection vs. Detection

6
Average of 10 Normal Hearing Subjects 

Menon and Killion data (2011) 
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Tradeoff:  Protection vs. Detection Distance

12 Subjects         Casali and Keady data (2011) 

Rifle Cocking Sound (Open Field)

+17.5dB

C
om

ba
t A

rm
s

C
om

 T
ac

 II

EB
15

 B
la

st
 P

lu
g

O
pe

n 
Ea

r

7



C
om

ba
t A

rm
s

C
om

 T
ac

 II

EB
15

 B
la

st
 P

lu
g

Protection from 160 
dB peak Blast

Pe
ak

 S
PL

 re
du

ct
io

n 
in

 d
B

Localization of Backup Alarm
from Casali and Alali (2010),  Average of 12 Normal Hearing Subjects, 

Bilsom data, from previous experiment, corrected 5% for better open 
ear average performance of the previous subjects
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Tradeoff:  Protection vs. Localization of Gunshot
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Note:  The slightly poorer 
performance  at 93 dBA SPL 
with the open ear compared 
to Combat Arms and EB15-
LO is not statistically 
significant in this 
experiment, but is 
consistent with the report of 
Pollack & Picket (1957)

Pollack & Picket (1958)

Signal to Noise Ratio \/
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Minimal Tradeoff:  Protection vs. Speech in Noise
Audiometric Booth Data 
(QuickSIN presented at 
80 dB HL (93 dB SPL)

10 subjects)

Menon and Killion data (2011)
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15 dB Protection from High-Level Noise
Measured Performance in Zwislocki-Coupler Ear Simulator, Referred to Diffuse Sound Field
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In LO position, the EB15 acts as a high-fidelity 15 dB earplug between 90 and 115 dB SPL, but provides no 
attenuation for sounds below 60 dB.  In the HI position, the EB 15 provides 15 dB of gain for sounds below 
60 dB.   Both provide good blast protection by the AHAAH analysis.



Subjects:

9 NH and 5 HI
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This was a pleasant, although 
not unexpected, finding.  Both tasks 
require a normal (full) flow of 
information to the brain.  That flow 
is impaired when previous noise or 
blast exposure causes a loss of the 
inner hair cells or their synapses, 
which results in only a fraction of 
the normal information reaching the 
brain. 
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An Unexpected Outcome of the Localization Research:
Loss of ability to localize gunshots was predicted by the 

loss of ability to understand speech in noise (QuickSIN™ test)

Subjects:

9 NH and 5 HI
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