Sound Attenuation Characteristics of Inner Helmet

and Bone Dome
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’1 LI sound attenuation characteristics of inner
helmet and bone dune bave been determined by
primary methed,  Significan attenuntion i aclieved
wlhien both Lhe lieliners are vsed topether. For lower
lrequencics, the attenuation is B 11 dh and for
hi[;h::r ['n:r]ur.nr.ft:ﬁ. lhr_' u.!:r]mni]uu riantges betwern
15 41 dhb.

Introduction

(slorig! conducted audiometric survey of peuple
working in noisy eovirenment and established hearing
damapeasa resull ol exposare 1o noise.

Murty and Verghese® ecarried sut a  dewsiled
noise survey lor most of theatecraft inthe Indian
Air Porer,  They nbserved that noise levels n the
helicopters were much above the acceprable zafe
limits #nd recommended the azzestment of actal
protecrion given by the helmets used Ly the pilats,

The zound attenuation characieristics of fnner
Leluiel and bome dome will add to the parameters
of noige levels and frequency characteristics while
defining the maximwn  perinissible noise levels in an
pircraft,

Rasically, there are two procedurss to study the
sound arrenuation characieristics of a2 nolse protection
device. One iz the physical method where an arn-
ficial car is used as sound sensing device and oiher
iz the real car method where the human ear iz the
spund sensing agency, The present study has been
dene uring the latter method,

Material amd NMethods

Twelve healthy subjects volunteered for the rose.
All the subjects had normal hearing audiometrically
and with no pasl history of ENT disabililty, Cowmplete
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ENT exuminution was carcied out to ruleout any
ENT diseaze belore pavdcipation in the wsl, ‘The"
sty was carcied ont in an ancehoic chamber,

The subjects were seatod  comfortably,  Purg
tones wenerated by the BLL audiomerer (Type KN
222A) wore waed, keeping the headphone ac a i
tance of 25 ems from pinna of the subjects, Thes
threshold  of heaving wis  determined  lor eight
discrote frequencies (250 Hz8 KHz) in cach car i
parately without any helmer, with innee helmet and
fnally with e helmet and bone dome,  The ol
testing ear was hlocked with an insert type of car
delender, U'ype-6 inner helmet and GBL Mk iﬂ{mu
Dome have been vsed for the preseal sludy,

Results and Discussion 5
Tahle I shows the mean threshold of hearing of
sulbjeces, '
TARLL I
Mean threshold of hearing of subjecrs.

f=without helmet, I with inrer helmel,
Fil-with inner hefmet and bone dome

Righr ear Lafr ear
Hertz L 1 11l 1 1 1L

930 BB 692 696 678 0.4 (96

500 634 (96 700 671 700 708
e 618 63.0 696 506 642 908
2000 446 42 600 433 529 604
3000 321 475 6L.7T 338 192 625
400 275 454 B2 279 471 629
6000 20.8 438 542 19.2 438 550
8000 242 488 604 200 483 6LI
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The mean differences in threshoeld of hearing
for various frequencies are shown in Tahle 1T,

TABLE 11
Mean differences in threshiold of hearing for various
Sroquencics, I-withawt helmer, H-with inner helmer
and FHT=with inner helmet and bane dome

I Ri [ 1 a0
Freyucney phil e Lelt ear

Herte (180 F R 16 1T N 50 ¥ TR V0 1 NS 00 1| R 3 8 01
2501 7.5% 29 D4 2.8 ¥.1v  0.BE
300 4 0E 468 0,44 g 9.7 0. R
RN 379 {3 b6 .62 11.2% B, 38

TN 9.6 15.9%F h.8¢* .68 7% N B
A0 15.4% 2068 1408 1548 20.7% 15.38

4000 17,965 3468 1678 1028 3h.0% 1503

Bl 23,04 3848 1048 2468 450% 11.2%

&000 2068 525 1165 28,93 41,78 1348

(£ Not sipnificant,” P < 0,01, £ P=0.001)

The mean differences between 1 oand 11 signifies
B atrenuation characteristics of (he inuer helmet,
he ditterenee between I and LT shows the atrenna.
._iun by inner helmer and hene dome together,
hile that between 11 and 111 shows the attenuation
"i'l.'!.ll bw the ouler helmel alone.

L As zeen from the Table I, the attenuarion by
mer helmel and hone dome separately dor low
equencics (250 Hz and 500 He) iz 2.5=4.2 db and
Wid-2.0 db respectively which appears insignificant,
bot the attenuation of both the helmets topether

13 8.3 db st | KHz for right side and abour 11 db for
the tefr side of the helmets,  The atenuation B wore
for the higher fregquencies fie. 2 KHz and above:
by inner helmet ranges between
D6-24.6 db for various high frequencies and Ly bone

A8-16.7 db {far discrote
refer to l'able 11), ‘Lhe
auenvabion when inmer helmet amd bone Jdome are
used topether (which is the narmal practice) ranges
7 db,

a significant amount of noise attenuation is achieved

The sttenuation

between
]-J'L‘ilH:!]'Ei'i['I and side

dome ranges

between 15,44 Thus the stucy reveals that
when inner holmar and bone dame are nsed togethar,
There 13 an atteouation dilference ol 1-4 db between
Thiz
difference s negligible and could be due to asymmetry
of the hel The posaibility

of ®e subjective error dlso cannot be ruled oue,

two sides ol the helmets when sed alenc,

el during munulacture.
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