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Audiometric Calibration
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Purpose: This review is to introduce the performance characteristics of pure tone audiometer specified in the standards and necessary
basic calibration instrumentations, explain the electroacoustic calibration among calibration procedures in order to determine if the
pure tone audiometer which is being used currently satisfy the standards. Methods: Audiometric calibration consists of three parts;
measurement of audiologic equipment performance characteristics, comparison of the measurements to a standard specified in the
international or national standards, and adjustment as needed. Calibration checks and adjustments are an essential process for reduc-
ing a measurement errors between audiologic equipment and improving the reliability and accuracy of audiologic test result. Results:
Specific calibration items that should be checked from audiologic equipment are summarized in International Electrotechnical Com-
mission, International Organization for Standardization, and American National Standards Insti-tute standards. Audiologists should use
audiologic equipment which meets appropriate standards and carry out the calibration in order to determine whether the result of
calibration check satisfies current standards and exists in the range of a specific tolerances. Reliable test results obtained with audiology
equipments calibrated support best audiology practice leading to increased confidence of audiologists. Conclusion: Audiologists have
a responsibility to either check its calibration personally or to arrange for periodic calibration of the equipment by an outside service in
order to maintain the accuracy of audiologic equipment. For this, audiologists should have proper ability to check whether audiologic
equipment meets to the standardized performance characteristics. However, the performance characteristics and calibration meth-
ods vary according to the type of audiologic equipment.
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INTRODUCTION 26196%) H3E3(7H7d 2014, 6. 30) "G4 Argoll gt A1
Q1 Q1Y 71EAHB4ZRA3E W) OIA S F TS

A AA719] A (audiometric calibration)= AAF A#-2]  3}7]7 (International Organization for Standardization, ISO)
ATt AL BASIL H7Egolel e 95t AulAe] A 7|20 R BAE =S HBAA (pure tone audiometen) S A
< A ¢ Sl g 2ol vl= b sfof kAl skl glom, AR e Rt e v e
(Occupational Safety and Health Administration, OSHA) (Korean Agency for Technology and Standards, KATS)o| A=
(1996)¢] HHrEx = I U APd R AAT U (National =778 A4z 9 58 Al 122 @] 1400 9
Institute for Occupational Safety and Health, NIOSH)(1998) 7 “wATiAF @ F7] A2 Q5 A]Z(KOLAS-G-013-2015)"
oA= HEAANE 714 R HAHetes Qtelal itk = oA A A|(audiometers)# ot et FEHA| Y] S
o] - 185 AAE AR AP Al (acoustic calibration) S Y3l AFE-El= ThFE AH| [, S5
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J71(sound level meter, SLM), 715 =¥ (reference sound
source), Uo]= 2 E(microphone), 22 F(ear simulator), <
a7 Hpdoll 2EAZ|AL Uk
B3 AP H A Te] 5 e Al Rk AIRI(KO-
SHA CODE H-56-2014), ¥l 522 0] 222 Ala) 23]
(KOSHA CODE H-61-2012), Y& R2 &2 140 A< 9]
3+ A=H7} AZ(KOSHA CODE H-55-2012)014 A
o AEAS A7 2 Brstes a5kl Stk

7% (calibration check)2 HEHAP|7l A4S 5
FEOIL Al ARt sl FHHA|7F Aol kgt
w2} HIFE|Q=A] o5 SIS 4= SIA| Jth KATS gAtol
E(http://www.kats.go.kr/content.do?cmsid=23)°]] T=H 3
=(standard)> o] SAeF Q1 AHYIE 7 13}0; A7k
T hSjollA] A s EAR o A 5
45 Ed(performance characteristics) 2 THE AL ok(spec-
ifications)t* ofe} g-of 9l A& =ghslar qlet ©
2 A1 ARSAF 7F U3 (uniformity) 2 Eﬂ“(compatlblh—
ty) e Al FA o= UL whebs Ut FFo 2
HE LE HIAPIE olgsiol AR A 24 alo
A FLRE SR oA HAIE HA I W R HAR I A
A A= SAsHA e Aotk =71 1F A A4S
FE A7) 18l iAol Bt S7FEE(KATS)

= o
& 3)(American National Standards Insti-

A7 (acoustic calibraton)] &

2 o

=1

Bl
tute, ANSD]-& 2 ZA4|47]71%2¥ 3] (International Elec-
trotechnical Commission, IEC)2} ISOof|A] 7HeFel A5
(international standards)& 7|§10. &2 2HJ=|o] 5.3 71551,
dA|stes TSR] dizell 71s2Ql SHA wle- AR
] tha=e] =3[9, “0” dB Y| H (hearing level, HDI7} &
Ui}, £3] gh=pAkdqrASl KS C IEC 60645-12014)2F KS
[ 1SO 8253-1(2014)2> 212t df-5- <Al &% IEC 60645-
1(2012)3} 1SO 8253-12010)2 gh=rsE=g 3ol st =7}
FF0 7 Y& U5t ESFKS 1 1SO 389 59 ¥+ o
30t =AIREZR IS0 389 5 YRR, 1990 241 o] <
u]=28F5}8](Acoustical Society of America, ASA) 2 ANSI=
A S S26P] el M= He F E 7S 28
o] YL GARSHISO 9 IEC #3231} 38} 7153l dA)sh=
E 7HEo] gtk o & S0, ANSI $3.6-2010, A2 A
¥ (Specification of Audiometers)= HHAAZ|7} olH =}
of| Al AZEAU Tz AFGE=A] of o] TAgle] B 7
o AL BU AFL SEER 0S| Sl of
4291 [SO ® [EC B33} Q|3

AT B30l Bt FHAAPIE AHESfoF
o, 3 At dA] S
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AHtolerances) W] Uoll ZRISH=A BHlsl7] $J8) AL
S Sasolst Stk BeaAblolx dasior she SA

N

WAZ FE-L2 [EC, I1SO, ANSIOA AlFE= Esof 8
Elo] i} whebA 7 FAHoAME 2 tfe TR wAl
Z(ISO 389 series & IEC 60318 series) 2 w]=r3E3(ANSI
S3.6) 5= Jxsto] 7w Aot} 1y HYHAP| Y] T+

of wet E3HE e 54 2 g We] t=7] o
of A=A wAS Ay AAstH = F4HAET= AT

S =1 = =
HeRApoh s 24 22 3

r
10

N

Al zrxof gith 53] 5%

eI A 71 ROl AR
719] s S0 Bt HA mE} A AR S =23Y
AP} Sl Sasle] Aok YA RS Ao
2 2R1eh 4= Q)= 75 A (electroacoustic calibration)©]]

A Fsteha & 4 ik E3 SRR AY)

o
ot
o
9
rlr

N
~N

o WAL G o 3R w3 et w2
% B71E Tl Sk o] 9lo] 7V 1R A gL Eg
S 01 W ) 4k & ask e ek &
=

eApo] Aol disl thoah 2 Al
2 E2oH A Gt 2SR AI)
54 (performance characteristics of pure tone audiom-
etens} 2) A4 A F1 £SAHAI BES FESH
UEA] o FE FRlslr] el Hagt wy ] (calibration
instrumentation)°ll thafl 27§35}, 3) g I F 55 A

718 kel ol A0 2 Mgkt gt

PERFORMANCE CHARACTERISTICS
OF PURE TONE AUDIOMETERS

Pure tone output levels

&2 =715 (pure tone output levels)S 2Ju|st= AHd)
SRS 289 T A-EeE A& (couplen©ll
uhat T2 7] R A (reference threshold levels) =
71% 9 (reference zero)o = A% QTHANSI S3.6-
2010; ISO 389-1(1998); I1SO 389-2(1994); 1SO 389-3(1994);
ISO 389-5(2006); ISO 389-7(2005); ISO 389-8(2004), 1SO
8253-2(2009); IEC 60645-12012)l. 7|&9x] 7 e 7| ==
8329 AL 71257 AR U7 E (reference equivalent
threshold sound pressure levels, RETSPLs)2} H-21, Z=%]
T SRR A9 7157 IR E (reference equlvalent
threshold force 1evels, RETFLs)E} 3t} = o]ojE9] 7]&
7FAx e = 23F #AZ2(acoustic couplen) = éxé?ﬂ -
Poln, 7157 = 95 A& (mechanical
couplen® =243t A7t & ZkzF YA = 0 dB HLY} 5

lo o

i

L
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4719 &

Ywole, 71w A 5 9

Yl U 7 Bl 7 HHo YR 1259
7w sl gk 95 7 Aol 1= S e
At BpgIoh Bste] A 9AE Sfulshs ZwIRIA

Zk(incidence) T W ZHazimuth)loll whaf 317g=] o] it

= T SR AL ol s A %

Al 35t 22 AV E7Fssb7] whizell 2 AelEd]
E/30) el =8 5= = HA(acceptable variation), =
QLS 145kl ok ANSI S3.6-20100 @A %] U=
= 712927 Higk 6182 2= 125~5,000 Hz F3k4=
H7IA] + 3 dBo|H, 6,000 Hz o]4He] Ful4=oflA= + 5 dB
oJct.

oL

ol
__l

ofr
N

ol ox, ok
o

n o

Attenuator linearity

Ay 2AHAHHL control) = 7147 ](attenuaton) S ¥
StZ o 2 FYPE FUT 7|9 stk
bk, whoF Zhal7|o) Wk AA| EEZEs SUSH WS
shobd 744y7]19] A (attenuator linearity) i E7E2
Aol lokar ek 4= itk ANSI S3.6-201000141= A<
g A Abole] FEAE Atol= 5 dB IS 2
4= glom, i A= 2tol9] 3/10 = 1 dBE Z1}s}
Hlojur] Hotof sh, o] 7]EE MEstEA] o 2R 7]
= Aesiof st K= Aeeil Aol AP 2o A
£ + 2dBE 23451 Wolof Bk s} Uk, 74712)
#%440] ANSI ARFE $5517 ok 49 2419 €18 o

AU 3 siF AHHAAP S efstal Aagshor gt

~{
2 weh e 1o

ol

N

24 AN

Frequency

s A8V = Tk 2AWHfrequency control)ol] 3
Al FakeE AestA AAsoF gtk Faba FEe(fre-
quency accuracy)+ a3 GHAP oA EHAIZ] Fak4rt
SR A o= A pEo R FYSHA EYEAL leA
£ oJnfgte. ANSI S3.6-20100141 3}l Q= F=ub4= 4t
T Ak 9 Vg =23 REAAY A £ 197 24}
£ o83ttt dlE 5o, 2 Ak YA GSI 61(Gra-
son-stadler, Eden Prairie, MN, USA) @ AD629(Interacous-
tics, Middelfart, Denmark)®] 74-%- 5=} 2= TH}oll A 1,000
HzE Al S22 AA| &9 Fah4= 990~1,010
Hz Atolol] EAfsfoF gtk

AL AEHAP|E= Fub4 M Z(frequency modulation,
FM) 4125 A 4= glofof ghth FM Ao dubde g &
A AV b ARk (standing wave) S 4jg B2 o2 =2 ALg

3ttl FM A8 H4-Ful4>(carrier frequency), 1% &=

14

(modulation rate), S=2+4= HxHfrequency deviation)2 &ei4]
Q= A 711 EAC & Aold 4= it} ANSI S3.6-20102 A%
FoE FEn B A EE HERA 4= QoL sk
kMR &% E= HHEEL 2 FM Al59] W) g4z
4~20 Hz JH97HA] A& 4= QAL 51-8-2. 2= A2dA7F A
gk =219] £ 10% oWolt). Futa= HAb= ZF wxof os) Ay
Sk W3k AA| Fukar HOE Sfulgieh ANSI S3.6-20109
A E Fabe 2209 %R skl Qe ke HAl=
5~25% H7IA AT 4= QL 3182 x= A xGA7F A1 gh
F219] £ 10% olWjolct, Uvks o= 71231 WA 3 (rou-

tine calibration)ol A= FM A3 0] EA-2 Z43A] Y=

Harmonic distortion

23} 9f2-(harmonic distortion)-& <=2 HA oA AY
QAR BAE 2] Tk o Qo] HAF 39 vli3-(overtones)©|
oL A 2072 WAt =AE oujgtth 932 53] 90
dB HL °}39] =& &8 ollA AEA 142]9] ofo] £
749 A o Q7] wftell 74719 AR S Eet A
S B YA A9 S AAlshE
Eeyg & ok 1z e 2 F 203 (total
harmonic distortion, TDH)-& &743l= d] £8A)7] A4S 4=
o} Hjsto] % Ei= dBE UERHTE ANSI S3.6-20100114] 3]
S5l Q= Fd] T XTI o]ofEL] 5 125~16,000
Hz ¥9ollA] H& < 2.5% EX < 320 dBoH, EX%57]
(bone vibrators)2] 7% &4~ 250~5,000 Hz oA < 5.5%
T < 250 dBoJth ANSI S3.6-2010+= F3F A=Al S0}
> Adbol| A A 23} (subharmonic) ¥ o2} A2 %}, A|33L
zu}, A4z} W 7 oye] mzate] Sig shs A of
T Uk glck

Signal switching

54 YA (manual audiometers)®] 75 =52 A
v 0 &2 7AA glom T (interrupter) T 5 29X (tone
switch & F2& 7% A9t =29 FFdi|= E3t
oo AGH o2 BYA7 = 29XE 7RI =T, ©] A5
7] 29JRE = o] AXITh ANSI S3.6-20100014 =
SRR} o2 Aol WhgSHA] oAl Sol|it Hhgeke s HAY
5171 91l AE8(on/off ratio), &4 (cross—talk), &<5/5HAl

ZHrise/fall times) 59 5 54 g8 Stk

On/off ratio



t}. ANSI S3.6-2010= ©|oj#£2] ¢ < 60 dB HLAIA 29|
A & 7|57 RS8R WJEHE} 10 dB © @AY E=
60 dB HL-& Z3}3}= 2<$ 10 dBE Z7HA 12 divjc) 10 dB

ujgko 2 Z7hsfof Ak sk ek

Cross—talk

S E+= WA (crossoven) = %
noise)?] 3+ FE|Z 32 wrgko] o] =
A9k T2 upake] o|ojEof| A o] Al §7} S RS oluls
o, WA olofEel A S A1S A A5 olo]

Rise/fall times

A7 rise time)S A1EE HHAIAZ A9 AR Gl o]
25 obgArE ] 22]2] 20 dBoflA -1 dB10~90%7FA)7HA]
Z718h= o] 485 A7toltk P Hfall time)& ©] A%
o] obYAYE| 4:3]2 7120 2 ] dBOA] 20 dBO0%CIA 10%)
7R A ERe ] Q5= ARtolo) Z3Hovershoot+ o2 A3
AAZIAG E= A 7S oAl ZEr) dajge s
7kl & oulgith ANSI S36-20100141= 9] 46 2

FFAIZHE 20 msec ©]4F 200 msec ©)8FE AL ok %
= 5L YAZIAY FEAZE o) ePgAtE o) e o
A 1 dB &2 A7t 51L-E) Edt So] 74 Q1S o
AF & dEr} 245 60 dB tf Wotof gt

A& AU Tz A S-S sk
4>-S-(pulsed tone)S THYAIA 4= Qlojof 3t
o}, dHEA O 2 w52 A0 2 Al AR
A} ] ]% 29122 ZAdsAXITE ANSI S3.6-

% =20 dBellA QPge A=<l -1 dB
7] et © éﬂt— FSAIZE -1 dBol|A] oFgAYE] 7
%Rl 20 dB7HA] #axdte= ©l] A= sPAIREe] 20~50 msec
ool Aol sttt FAEL Q) thaLo] K LA|7t
(plateau)> > 150 msec°]°1 E 5, ePgATEe] e et 5
dB @7 &A% T80 Ad 437 (duty cycle)= 225 +
35 msec o|Hfol] A sfoF gtk E3 So] AAFEA] g 1
(off phase) &<¢e] AT == So] AL Sli= ¢/ (on

phase) 52+2] A&7 = HL} 20 dB Wolof st}

fll

Narrowband masking noise generator
A &S-(masking noise)< 3+ A= AAGH HAF S (test

J Kim ASR

tone)®] th2 & AR S8l 7HsdS 97 8l Akgsh, &}
HESE 2A%AE 24 5 dB W= 28T 5 lojof o
tf ZXE71E AYsts BE T2 AP S dd
&S (narrowband noise, NBN)-& Z|¥&fjoF gict o] 72 7]
7RG EE vIZARAO] AAIEE 40 dBO] -a A} (ef-
fective masking, EM)& #Z3FA|%7] wfjEo|th(Frank, 1982).
ANSI $3.6-20102 125~16,000 Hz ol A 2+ Feheiat-e-9]
HZS 1/3 LElE g 9 1288 o FAsla QL
on Fujadzkeo] 2w SFAYE(EM leve) 2 17
SHes @ Fstal Qitt 0 dB At e ALl 5 et o5

72 Ao AANEIAS ©f 0 dB HLE AXE 8-S 50%2] Al
Bt AHE 4= Q= A4S Y] 4P e,

ANSI S3.6-20102 = 39| o]ojEoflA] 125~8,000 Hz
A 2-50) Fubed 71557 HER Sl i Al
£ #7242 0 dB aatee] afgets Foidid2e] &
Rkl skl ek o] 1 Al 1O 389-4(1994)91A]
A ¢lgstom, oA = (critical bandwidth)(Zwicker &
Terhardt, 1980y 7H= 52 -4 dBY AlSthi
H|(signal-to—noise ratio)°|4 3l eSSt gt Fat
$29] =SS AHE Aoleh= 71 stoll fE=E St Foie
11;0__4 ;(]_uﬂ;d—ﬁ_ KHCQ%S Z1A] oHo]: o]—ll“ ZX% =] % 1-701—

T grol 718t 4l Fubol tigh 75 RS e
9] -3~+5 dB o[l EAfjsfjof gt

d

Reference signals
A5 A b AP & WA fdolA SHEe R
Alofgt 4= Q= 7| AT E ARgaliof gl Xe-8 FEAAP]
= AAY S 3 w2 AAD = = 7S S(reference
tone)& 7HA|AL Qlofof sh, 2= ohE Aol e HAL
Sk Sl AXAE 4= Q= 71 S AYsliof gt ANSI
S3.6-20102 = §IA| AdollA ABAE 71 412 o s 5L
2 Zular WO Ay 9o 87w 27} 99(incre-
ments), EHHE & Pk ek 71E AlEe] Ha Fuf
4= H9= 250~6,000 Hz, FE He= 250 HzollA4l 0~80
dB HL, 500~6,000 HzellA] 0~100 dB HL7}A] A ¥sjlof 3},
S Z71=F dA|(increment step)= Agh-g 2 QAR 4O
A9 749 2.5 dB o] ©AIE x| aljof gt} 71 &
Y70 = AA} &3 Bt 71257 A S AT E 2 AT
of 511, 500~4,000 HzolA AL & &287=2] + 3dB oy
of| ZsfjoF 3h, 250 Hz2} 6,000 Hzoll A= + 5 dB Yol 27
sfjort ght}. 3t F RA AdS AFAlA 718 AeE AT
o, 3 A oA AgE HAFAS] 2= + 1dBE
Zafsto] HotE|H QHET]
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CALIBRATION INSTRUMENTATION

X-1740H0}: o].‘— i%eﬂﬂx]q]g,] A Exqu 0}1,13} AR AL

7“1713@5’-@% Hlolli= 1) A&, 2) vto]Z =& (microphone),
3) 1/3 SEHE tiY ZEE 7L Yle S9S547], 4 S35
471, 5) LAl (voltmeter), 6) FX} Al<=71/A17F 7157 (elec-
tronic counter/timer), 7) QA& A F X (oscilloscope) £°| 3E
shElc O ¢ ABEY B47] oI5 =747](distortion meter)
9 23}k Ar/5l7 A 7Y e #HE7)(envelope detecton)2F
] gk AREEE 4= Qlrk AR ARAAES hE A
%. s Z]—;(]E 14—]7]]]§}-‘H_ Z}-H]E E—Cﬂ‘o = 7(—]E=]74/\]—7] l
7J-8- 4] M E(audiometer calibration kit)& 7is}to] Zhoj
313l It (Audiometer Calibration & Electroacoustic Test

Systems, Larson Davis, Depew, NY, USA).

s

]o

i
i r

Coupler

AZH = A SRR Y 229E S5 HleEl =9
Aot SUSA7E dddt= E5 Aotk A&vl= S
AZeel st AFHY 2 FEsh, K AFo] FE3}Eo]
QUL wAH upo]FEEo| o] Qirk FoF AL = T
Hlartificial eapeal % 3}, olojZ o 7 ZEy Lok8 =4
517] flete] AHGH: 7S E SR F HEold olofE

(supra—aural earphone)®] &2 National Bureau of Stan-
dards(NBS) 9-A coupler, IEC 60318-3 coupler[IEC 60318-
3(2014)] 5= ol8ste] &A%t ADNE oo (circumau-
ral earphone)—J 232 [EC 60318-1 coupler[IEC 60318-
10009001 578 1% 2 W3 ofglEl S 27117 2apd,
07 AFES AL fHdolg olojo] &9 Wk AT 4~ 9)
t}l AdE o]oE(insert earphone)?] 3o+ hearing aid
(HA) type 1, 2 couplerlANSI S3.7-1995(R2008)|1¢} H21& H
o] (occluded ear stimulator)[ANSI S3.25-2009(R2014):
IEC 60318—4(2010)]—% o]-g-gtk,
o A= EXE719 22 IAEE S5k bl AHE-
AR sk o) uda
%}7](electromechanical transducen) & *&skal Stk
Widoz fE7] 9o JAA71] aiol] ot
%4 E7l(art1f1c1a1 mastoid)gkal FE2c}
AZYE HA5] ofe& 745(4%4
FEFE7|= BAI5E] oHr) 4
=717k ANSIS3.13-1972) T=
[ECIEC 60373(1971)] 3#E=9] 3} YUl aAgS S

r.;E rlr _1

2

ﬂ-l

i rlr
ofN
ol-N
o
OH

-+ T
1o
[o
ot
oo
5
r_ﬁl
{m

it

(ES/ T 1

o of

K
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Shar QIA] ¢kar Q17] W&o (Dirks et al., 1979) o]-&38F 4~ Q=
Briel & Kjaer(B&K; Neerum Denmark) 4930 ¢15-8-0F=7]
o & WX Bete =2 ANSI ¥ [EC #52 2% 713
=) QTHANSI S3.13-1987(R2012); IEC 60318-6(2007)]. H|=
B&K 4930 #A&#¢] &g} dujdA7F ANSI ¥ [EC 320 £
8] PRt A= AN 2571 & S8R MY I

ukA 0 2 ALgEl Aotk

Microphone

= 7Y AEY SAole 49 ZdA mholL=E (pres-
sure condenser microphone)& A&-8lof alH, LE FFo
A7) 2Ho|= &2 FdlA ulo|Z 2E(sound field con-
denser microphone) AHg-3ljof gty ElA] wlo] 2 2E2
1/87, /47, 1/2", I’& 474 #3& A7|(po| A 2EL] A& 9
nghE AlSEm, 2|9 5 A=rh WAL WS Fuka He
of| A ﬁé‘f’}d -Zr—ﬂr’\ Hhe-& 7L glom, Bl e WLl
AA Mg vl o2 ZEste) ANSI $3.6-20100014+= vto]=
2EO T @ o Zofl Fdo]4] o]ofEo] WAL Oo R 179
1/2"5 AHget=es A5kl Qloh dHka o g mho]a 239
A717F ¥ A5 vpo]ARES] ] A kvt T &
o1l M7 Yot WI7iEE 329 (sound pressure)<
HAYO 2 M7= npo|ARE A& He g iy o
pascal & millivolts T dB re: 1 V/Pa2 RI1Eth Z6lA
o] A REL 2% 4 HFkof TR SUSH7E 1
o o 20 5= E aresfjof gtk

Sound level meter
ANSI S1.4-1983(R2006) 0|1 41+= 8%% 717} ZtskaL
= 71228 7)ol 71&8t0] o] 7kA] FRE skl ¢
Eﬂ’ AEA 9] IAAAE S=Ar|= 1/3 LElH IS
7HII = 78 1 2945771[ANSI SL11-2004(R2009)] 2
ZHIA mholaZEE ARESfjof it SUSA 7= nholA2 R
£ 33 212, AR 7FS SR, B SR 58 o) A
of TN SA7IE AP g oy AZ Y] Vs o
& ZHof|A] A|F-3tc), o] & 01, Larson Davisol 4l Xﬂ%’-&}%
AHAA] g A|2El(Audiometer Calibration & Electro-
acoustic Test Systems)ol] 2Z3HE|o] Ql= AW = 73 1 &
U57471(System 824 SLM)+= &= 894 SEE, E9UEY
AR, axat =, Fubkae AJg)

Fl[‘ ;2

L) , H
259] HEn], s/t 52 @Wﬁ@%ﬂ = 5
= AT 5= Aok 719 1 395471 50~4,000 Hz9] HE
oAl £ 1dB9] 88225 7L Q= AU SUSH7E =
2 HH-3-(slow response) & W2 HE-3-(fast response)©|2t &2



= F 7] 79 vhs F3A7Hresponse integration times)
< 7HaL Gk bl whg AL AEAE B S A
g Adwbdo R Fwrt 4 dBEL B 37 WEsls ASE &
Aot= o f-&sich wE g A4S A el st
7} A9 §li= Al5E Sok= bl AHEE A 7HEAIdBA)=
Aabee] thgt A7t M= AkEo] Sl UK A7 Al
H9] Futa vhg S A9 YAoh= 7HEAIE Al 9
off ARE-EITE 1/3 SERE tfo] e s TE| the]=o] uj
52 kg He|Y] AnvhE AL Y% 9 e] u
5 7KL Q= ohE 2dE SAHA 7] ol A8k
=50 FueE S0k o A8 4 ok " 5%
HHA9 s B4 A8k HeiAe S4538719 Ak
7t J2e =9 o R, JEE 32+ dBAS 1/3 SEE

Acoustic calibrator

SHFNA7|= T 7] S oo FubgrolA] ofu] YAz gl
L EA 7o) 8, 114 dB SPL@251Hz)S YA 7=
HAAZ SUE5E719 WS sl AHEETHANSI S1.40-

2006(R201D]. S457719] & 0|52 7t npo]A2E 0] ¥
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ASR A Review of the Pure Tone Audiometer’s Calibration
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Table 1. Coupler selection guide and static headband force and weight according to audiometric transducers type

tl:;i;ﬁgittr;;e Examples Coupler Statlcf}:) (;?zlband Weight

Supra-aural earphone Telephonics TDH 39, TDH  NBS 9-A or IEC 60318-1 or IEC 60318-3 coupler 4.5+ 0.5N 500 g
49/50

Insert earphones Etymotic ER-3A or ER-5A,  HA-1, HA-2 coupler, occluded ear stimulator
E-A-RTone 3A or 5A

Circumaural earphone Sennheiser HDA200, IEC 60318-1 coupler with type 1 adapter plate 95+0.5N  900—1000 g
Koss HV/1A (HDA200) or 2 adapter plate(Koss HV/1A)

Bone vibrator Radioear B-71 Mechanical coupler (B&K 4930 artificial mastoid) 5.4 +0.5N 550 g

with NBS 9-A or IEC 60318-1

TDH: Telephonics Dynamic Headphone, NBS: National Bureau of Standards, IEC: International Electrotechnical Commission, ER: ety-

motic research, HA-1: hearing aid type 1 coupler, HV: high velocity
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Calibration checks and adjustments of attenuator
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