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o« |[EC 61672-1: 2013, Electroacoustics - Sound level meters - Part 1:
Specifications
o |[EC 61672-2: 2013/AMD1: 2017, Electroacoustics - Sound level meters -
Part 2: Pattern evaluation tests
o |[EC 61672-3: 2013, Electroacoustics - Sound level meters - Part 3: Periodic
tests
« |[EC 60942: 2017, Electroacoustics - Sound calibrators
« ISO/IEC 17025: 2005, General requirements for the competence of testing
and calibration laboratories
« UNECE R.41 Revision 2 (04 Series): 2012, Uniform provisions concerning the

approval of motorcycles with regard to noise
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wazfuisnsnvensulussdvaina TnsaandunnsinguisnivienesufjiAnisaeuiioy

nlasunissuseaiosiRn1smumnsgu ISO/IEC 17025 Tuvtenvinisaeuliiey

n1snoudau (Verification)
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nan13invansageunauludaatuninsivervesussinasg1slivintie wie
annsainsalesiuldnnuansinnendinniasesdeiangnasuiieulaeviesfifns

lasunissuseaiosfURn1sauLInsgIu ISO/IEC 17025 viseaantuinasIng i
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sndnsgugunlousa (Hybrid Motorcycle)
509N UBUANL AL UARUNS s uARAnsiueg1etes 2 vin warilsyuudvay

NHNNUTLANFIAUDENTY 2 STUUMIBNISTULARDY

n1ssSusavliuy
ASTUTDIUUVBILATDIAMNANGIY SEUUAImauarsyuUlaldsveasaInseueusd
Milnaudnuwae dussaus wazszuunsyhousuiuduldmuvdninasininsunisvudamaun

ANAUA

ANUINSTIUS:AUIZSIVOISNINSTIUDUA
wwsgusEAUdssassadnseusuiiltlumevregiuiilaglisandssunsdymya

fosdiiszaudssdulumuiissylilumssieludl

6 @ gjtion 5ms:AuIdeavousndnserusus e e e 7 e e



AasgIusEAudesvassainseueun

USZLNNUBITAINTYIUBUA ﬁa'ﬂngﬁgu ﬁﬂﬂ"{'”’?“l‘.’ “75'?;“‘"‘?},“72“
fauduil FERINTUN AIUAIUN
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InSounTItinIdeduinsgau (Acoustic calibrator K§e Sound calibrator)
gunsaliilndygraidesiiseduidoazanuinssylivudinaies lnenald
znulnszaudes 94 wdua (dB) 1Aud 1 Alaldsed (kHz) wazszauides 114 wdua

139 124 10TUa ARINUD 250 L850 (Hz)

TulasIWu (Microphone)

aunsaluvasdyaradosdudyaralnin aunsoudseendu 3 wiin mudnuoe
nIneUaURIreauINldss Taun Pressure microphone, Free-field microphone uag
Random microphone

. Pressure microphone lalasinurdiafimnsdmiunsanirludowaus wu Turte
wsolu cavity 1&n9 Wudu

. Free-field microphone aw1sonsaaialdlusymiuidesitlulasnuiudm
wnasrifiades (0 degree incident) lulastrusiinfumnsdmiussiatasyiudesiinu
wdarifiautuou 1wy MsTaseiudsdiRaaneiesdng mstnseiudsssasusd [Wusu

» Random microphone favausviseansansIvindsddunnitanie lulasiuy
mﬁmﬁmmzﬁm%mﬁﬂLﬁmﬁmmﬂnﬂﬁﬂma wiu nstadesnelulssau Wusiu

Hagtuedesinszduidssiismirslusiosmanalaeiiluagldg fululasinuade
Free-field microphone Way Random microphone @1msun1sinldusszautdesas

sadnseueuanlTdlulasinuia Free-field microphone

00 0 et s e Ation Sas:Auide 5 .uuuﬁ@ 7



299srioatintin (Frequency weighting)

2eastrstmnauaLd duihfivdusssudesiuiazanuilviinsnevaues
TndAgeiunuyee \osainnisnevaussvesyud Tanuuand1sfunuALALes
swiuides fafuadosinseduidssdagneeniuuliiinmevaussionudfiuanieiy
ﬂa@ﬁULﬂ?aﬁmﬁxé’ULﬁm%ﬁtﬁm 3 Frequency weight Ao A-weight Taflun1siasan
HansEnUeLdeeTuNmuiieuldsu Tenuiienie wduae (dBA) C-weight Iddmiu
mMyTasziudeanudsn senuieniae 1wauad (dBC) waw Flat Ao liususssudes
naengANudanivinisTe Miilemseiudssfiuiasaiiinanunassuda s1eeuen

MEnLIg LeYiua (dB)

2v9sioutintinioan (Time weighting)

2eestai i Jnasadedyyranugianam

Fast : vJunsdsainisialugaeial 125 Jadiundt (ms) mangdmsunisin
syfudnaiildaei wWasuwatu-asegisn

Slow : unsiedeainisialugaian 1,000 8ad3udt (ms) wwesdmiunisda

SeaudsaNARUY19AIN

huogdAnIAeN InBiua (dB)

e Ao mswAsuudasaudu Sgaideninnusudeadimhody tiaaa (Pa)
dlosnnmansvaussesysdansaiudldlutaadaud 20 lulasuiania (upa)
200,000,000 lulasuamia vilin1ssenueldagain Sadeusenunanisindudndau
\Beaenn3iin Fegnidundn sedumnududes viediFentuialuinseduides Sueidy

WwaLua (dB)

lususaunisdouliau (Calibration Certificate)
lususewmanisaeuiiisuvenaiedisidiaauliiey Fewenlneviosujifinisivinnis
douflsunasuiesu fiRnsfilasunissusesiesfURn1smuansgIu ISO/IEC 17025

P50E01UUNINTING 1WIAIYF
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UsEmAnsenTIamineInssssumAuasAunndon 13o9 MmununsguseiuLdes
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1. 1ASovijod1nSunso9dns:AUIAYY (Sound Level Meter) il
wa a ) a 1 Y a

Aautivianadadulynuunsgiuanenssuisnsseninasenainaemadaliii
(International Electrotechnical Commission : IEC) iungwa IEC 60651 %58 IEC 60804
139 IEC 61672-1 vi3piAsasinseaudsaduiiieun lnansasdlenldfedlasunisaauiiteu
Tugsszezialiiiu 2 U Tngveeu JuRnisiilasunisusesaunin ISO/IEC 17025 3o
aunsaaeudeunduliFaantuninsine i dle lunsdansasinsedudesaauiisy
Arsdeansouivaunsalnldsiuiulunisnsiain wu lulasiiuwararsdyayin vie

s

waﬂﬁaauLﬁauazﬁaqagiummmﬁﬁmm IEC 61672 part 1 (MsATUWANTEDULTIBU
FINIANUIN 2)
wdasllensininsyiudes Ussnause
1) TulasIwWu (Microphone)
Judwfisudoudwvasdyyradoadudyaialni deliaiesin
sudeailuimssiuazuanina wadesTaseauidsmanedveauisanonlulasiny

- v 1%
aaﬂf\nﬂﬁnLﬂﬁaﬂ]ﬂigﬂ‘ul’aﬂ\ﬂm
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Tulaslunundounuiniasinszaudes lneuind 2 ¥ila Ao Free-field microphone
wag Random microphone winvaslulasinuinaseniszduauiudssniala
L esnnnsnevausrayun1siudssvestulasinuwansneiu

v o o o v o 9 v &
Polauauuy : Amsunueninszaudssinetunivue lulasinuinldasezseudu
3in Free-field

DN

Q000
olelole,

ololole)

2) douvegdryryrnuiUovsiu (Pre-amplifier)
Jugunsalfildaadygyruanlulasiiuluddiunanina wasdoandu
gunsaifignesnuuudmsuldaiululasinulasans viemuigiensldauniivun
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3) d1ednyryaru (Extension cable)
Lﬂuqﬂﬂsm‘isi’fsiaﬁamzmwﬁ’mmmEJ ”zyaunml,ﬁymﬁu A IURANINE
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- @u1saUsEauuAUgTUTluNISIT LATRIB U LA 8 WA TEAULEES
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&8

A a A

Jotauauug : msldaedygruindaieldanzivveuazuvesniosinseAuides

]

AU wazauevesavdygaliasiiu 10 was

e - lunsalfesessindesdyngunsalieudedyyinuuuliany (wireless)

Tumauanina Tusndudodldaedayayin
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4) douUs:uoavoyana:znaniwa (Measurement Data Processing and
Display)
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veredyyrandesdu othdygiumiiinsed
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u
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5) auUnsnileovfiuau (Wind Screen)
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msdanmieugunsaiivasunnalalastiuiinanligiu

3. wdesridiadeannsgiu msldunsaeudeulutag 1 ¥
TaevesfoRnsiilssunisiusesnminim ISO/IEC 17025
wazasdevdounaulaludaniunnnsIngunva

4. msmugeuNansaeuifisuveaaesiudndeunasgrudeseglunusiviimun
1y IEC 60942 (NssHANTARUIIBUAINIANLIN 2)

5. wseshiliadsannsgiunsilsedunnugnees (Class) Wisuwihvdedniisedu
mugnAesveeiainides uasnansaeuifisuazdosagluinausiviimun

3. V'W“I:\'l
Tdndendes vidoundsiivilnsians evieiesiasziudonniioks Tnevis
Fosanunsnuiuseiuge-ld uazssesmaniisesusuld fio 20 wufwmsainiiu annsa
Sauvasndilifndueiosinssduidsmiouiigunsaiinsvozuazay etiuauazan
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4. 9uUnsnidms:g:znazyu
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IHierismmunszesiazynlunsianiedinszaudes aunsalinssosuasyy wazuIng
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6. 1nSoudnnoTUISosouInSovBUs
T nanudiseunisssudiiieUsznaunisnsainseduides wdeeinausa
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A151971 3-1 TaRaTuInIsEentdaselatnausiseul iz aufUsaInTIUEUA

UsLANFNge)
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aasuln | Yaszidaniaiiiou
Wdley | (eFsssuduuula)

1. Sudiyaraumilenth (@) X - LQ‘W’]%iﬂLﬂéaﬂﬁluﬁﬂﬂiu‘ﬁﬂﬁ%ﬂ
auwaimantaiin Uszngl
(Induction clip) - wuvvaaaliusege Jndyaiaain

FuniesEnIReednseidn
Tusiieu

- wuuaaInlilus s Sndtyana
PNEUIITENTUUAIADS
lupaedqasziin
(FoudarhAseuinIoeus)

2. famsduasiiion (@) (@) fumisinndslatunudause
YOIHITN uazaglndia3eseusunniian
(accelerometer)

3. Tndeyaadlain @) @) - %U%Lm'qmﬁ‘z‘iam'a usB
nIzlaaay (AC visothuumaed
Noise) fivuaniiu
Fryayraulaiila
NsEHanse (DC)

4. Saruiveades @) @) - fiaulasnsie
fisenanvielolde -Wldiaedosudivinignssde
Ingldlalasiviu MmEN3on waznseLingae

Uszngla
- 019 NAA ARG le
aedafimnusiseundoseusigs

5. Mmwiting (@) @) - agvinannunasiiianduingis
A a o w i
MARINN TN QRGEIGEAR
YaASBIBUR (RF) -Idamgiusniignssidasenssn

Inivhgngu viseviiieu
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6. 81uANAINNEDY ECU O @) - finfndeniamzfusadnsenueus
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Unit) Tneldie3aseu - liwugthdwsumsinlununinau
Joya (e3osiinses iesnniufdinusesiegunsel
YOUNNTOIVOY ﬁagﬂimﬂuﬁain wavoraLdudefinm
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TufusesnanisasuLiisy (Calibration Certificate) 1dun1ssissunanising
vinsdeuiisunusnnsguiidivue wildlsdunisfusesinadesilofnfidsaeuiiiou
Tinamstaoglunasifisuaniedssiuanugnieadulumu Class veunasiio fudy
A rueinafletnaedonhnsionsamansaeuiisuynaisiidaeiosiie tnasuiiiy
TunranuandazifunisuusiiBnsfinnsusanisaouifivuindostnssduidoanay
iwSosidndoannsgy

InSoudns:AUIEe

nsaeufisuiedosinszduides lunsnsinaevanssauzmmiauveaiesil
Faanusavialemaund wasiiszduanugndeadulumy Class voaades milldan
nsaeufisuisgrltlunsmuasuiiiefinnsaninedesiassiuidesdindinuandaduly
pafagUszasdvoanmslianu nmsaeuifisuiniesiasedudes dfomn 12 de dilde

1. Indication at the calibration check frequency

2. Self generated noise

3. Acoustical signal test of a frequency weighting
4.  Electrical signal tests of frequency weightings
5. Frequency and time weighting at 1 kHz

6. Long-term stability

7. Level Linearity on the reference level range
8. Level linearity including level range control

9. Toneburst response

10. C-weight peak sound level

11. Overload indication
12. High-level stability

00 0 et s e Ation Sas:Auide Fnseusus @ 45



sULUUYRINSTIENURan1sin azuueenidu 2 dwlngq fe Arruliudueu
Y9aNan15in wazkan1sin aelulunisiatsanansaeufisulilon1sniudoy 9o
W54 2 du FiD

1) menuliviuewremanisin agdesedlutisvesrinnuliviveuninian

4

fwausuld (Maximum permitted expanded uncertainty) @3gnszyliluninsgiu
IEC 61672-1 dmsgrsluiusesnanisaeutiisy Tumderianulinyuaursinisin
Aawanelilugu m2-1

UNCERTAINTY OF MEASUREMENT

The stated uncertainty is the expanded uncertainty obtained by multiplying the standard
uncertainty by the coverage factor k=2. It has been determined in accordance with EA
publication EA-4/02 “Expression of the Uncertainty of Measurement in Calibration” and
JCGM 100:2008 "Evaluation of measurement data--Guide to the Expression of Uncertainty in
Measurement (GUM 1995 with minor corrections)”. The value of the measured lies within the
assigned range of value with a probability of 95 “fz

stability

Parameter ! i [ permitted inty qf
, (dB) measurement (dB)
1. Absolute sensitivity 102 | N/A
2. Self-generated noise I [
2.1 Normal test ol N/A il i ,
B b e A : ol NA E - ArAwlidiiueuves E
3. Acoustical signal tests of frequency weightings |1 [ 1 Wan 3"3}@ (U ncertai ﬂty) 1
For 125 Hz 05 0.60 | nnmtoazfeseglugi |
b O o : ﬂ?wmmimmuau;mﬁam :
For 4 kHz 103 | 0.60 1 ‘ Wy
For 8 kHz 03| 0.70 'V feausuls (Maximum |
4. Electrical signal tests of frequency weightings : : : Expan ded Uncertain ty) :
For 10 Hz to 4 kHz 1 02 [l 0.60 1 , o Y |
For> 4 kHz to 10 kHz : 02 : 0.70 : * ﬂ'ﬂuﬂi@‘ULﬁ‘uUﬁ% WHDY :
For >10 kHz to 20 kHz " o2 ! 1.00 v aiiRuninanlunsau I
5. Long-term stability (_o1 Con) ' ity * X
6. Frequency and time weightings at | kHz : 0.2\\ : / 0.20 \ : :
7. Level linearity on the reference level range : 02 ‘\‘: / 0.30 \ """""""""
8. Level linearity including the level range control |1 0.2 | / 0.30 \
9. Tone burst response : 02 : ‘\\ / 0.30 L TT T T T T s s mmmmmes ,
10. Peak C sound level Yooz Y 035 [ & elng o 1
11.0verload indication oz ‘\\ 025 \\ X ﬂ,q nee Eﬂlﬂ ‘1I/Wﬁi1n X
12. High-level stability oo TN oo rom Aalsiuiuouve !
- | % \ ' HaMsIn Long-term !
I :
' 1

o '

Ufi W2-1 Fregran1sfiansanainuliliusuyananisin
f

o

sy “N/A” Tisneaudia Lildivuediannultviueusiniian

3

3
Y
e : vde
neousuld
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2)  wamsinvzdeseglutiunamisaniy (Acceptance limit) suszylilusnsgiu
AIBE1NTTBNUNANTADUTIEULAAIRIFUN H2-2 fla W2-5 8nLTuriaded 2 (Self-generated

noise) NS man TInisuiuderimuamanaliaiimualaggkin uaneiaguil W2-6

1. Absolute sensitivity*

Reference Acoustic Measured value | Deviation | Acceptance limit
Signal (dB) (dB) (dB) (dB)
93.97 94.0 oo [ G

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB.

Deviation from various frequency weighting response curve (dB)
Frequency
(Hz) . . i
Flat C-weight | A-weight Acceptance limit
125 -0.3 -0.2 -0.4 +1.0
1000 0.1 0.1 0.1 +0.7
4000 0.1 0.1 0.1 +1.0
8000 0.1 0.0 0.1 +1.5,-2.5 >

- mndheghadunisfiansani Flat anud 8,000 Hz

- fiansananen Deviation (uusy) doseglurisinusivaniu (Acceptance limit) fifvun
(1duitu)

- ATINEOUN Frequency weight YaamnAAIA

JUT W2-3 fegensiasaHaNsaeuisuiite Acoustical signal tests of
frequency weighting

"jEUII
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4. Electrical signal tests of frequency weightings*

Weighting network response with relative to 1 kHz.

weight ¥89%nAUD

Deviation from various frequency weighting response curve (dB)
Frequency

(H2) . . —
Flat C-weight | A-weight Acceptance limit | === ---------------- ,
1 1
63 02 0.1 0.1 £1.0 | |
1
125 01 00 0. *1.0 ' - 9nshegradunisiiansan !
0.1 0.0 0.1 £1.0 o o |
= 0 Al Flat A1wd 16,000 Hz |
500 0.0 0.0 0.0 £1.0 v - Deviat |
1 - 1
1000 00 00 0.0 107 W‘jﬁmwlﬂm : evllatlon '
2000 ol o1 00 10 (1Fuuse) deseglugig !
4000 0.1 0.1 0.1 1.0 INaUTEONTU (Acceptance
{ 3 vV = I
8000 00 0.1 0.1 +1.5;2.5 limit) Nivua (Fuitu) :
16000 |\ 04 1] 02 02 C25:-160 1. M3IvEOUNN Frequency !
{ 1
1
1
1
1
1

JUN W2-4 Fregensiasanransaeuiieuiite Electrical signal tests of

frequency weighting

. < +1.0 o ' &
______ [j - AR dung

I 1

1 1

A ) I l

: ' WANTUAN Fast !

: 'O Tugaan 025 ms !

9. Tone burst response* i A ] |
! ; - NITUINAT X

H 1 L. ) 1

Time Tone' burst Measured value Acceptapce limit | 1 Deviation (1@uUse) 1
ighting duration,Tb 1 o ) . 1
weig (ms) (dB) @h) ' fieee gludannasi :
200 116.0 4.5 ' goufu (Acceptance !

Fast 2 99.0 +1.0{-1.5 RN v o~
025 390 0,30 |1 limit) NAvUe @unu)

1 1

Slow 200 109.6 0.5 1 - ATI9EABUYN Tone burst
2 90.0 +1.0;-3.0 ' durati ) !

200 1100 305 ' duration van time 1

SEL 2 90.0 +1.0; -1.5 : v\/eight :
0.25 80.9 +1.0;-3.0 o )
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2. Self-generated noise*

2.1 Normal test

Frequency Measured value
Weighting (dB)
A-weight 20.1

2.2 The microphone of the sound level meter was replaced by electrical
signal input device.

Frequency Measured value
Weighting (dB)
A-weight 9.4
C-weight 13.8
Flat 20.8

315041971NA Measured value AsazAastoanitAfszylilu specification

= =

AnAnivun Tunsdlfiein measured value ganinAfiguaninun Tifssgidunis

Tgaulugrunsinseauidesin

UM K2-6 fegn1siansaranisaeuLfiguide Self-generated noise

iInSourntinideauinsgiu

nsaeuliisuieiosiidiadsanasgu Wunsmeszduidesiidiseeninainiades
wiothefldlulflunsuuifisuaugniesliifuiedosinseduides uaznismiuaey
iioidunisnsavasuanssourmiaureuedssidiannsahauldauunAtsefu
anugndeaduluniy Class wosnies waziieldlunisfinnsaninadeadniades
wnspudidinaaudiidunuinguszasivainisidnu

wamsapuifisuAisiinadsunnsgruiinisenumanisiaimun 3 de fo
Sound pressure level, Frequency uag Total harmonic distortion Tun1s5189una
msaeuisuazwiseanlu 2 dwlugq Ao Amuldudusuveskanisin uaguansin

sariilunsiansannanisaeuievaziansanuiadu 2 dwu fe

‘Hn|||-||-||||||||||H.H“,.||||.||.||||||-|H|\|\|||||||||||-..|||.||||w--||H‘|HI-I||-|I|--||‘|I|n-\|\-\|--|-»--|-||II-|||\I‘|\|w||l-I|||--|II-I||H fdion 5ns:AUIE Insvrusus @ 49



1) Aenuliuyueuvenanisin axdesegluriaiauliuiueuniniian

1

Nwausuld (Maximum permitted expanded uncertainty) #sgnszylilusinsgiu
IEC 60942 fragrslususaananisaautiisy luimveranuliuiuouresnisin auansld
Tugu w2-7

UNCERTAINTY OF MEASUREMENT

The stated uncertainty is the expanded uncertainty obtained by multiplying the standard
uncertainty by the coverage factor k=2. It has been determined in accordance with EA
publication EA-4/02 M:2013 “Evaluation of the Uncertainty of Measurement in Calibration”
and JCGM 100:2008 “Evaluation of measurement data --Guide to the Expression of Uncertainty
in Measurement (GUM 1995 with minor corrections)”. The value of the measured lies within
the assigned range of value with a probability of 95 %.

Maximum-permitted
hncertainty of measurement for
a coverage probability of 95%

1
| Uncertainty | Uncertainty |
1at SPL94 dB |at SPL114 dBi
1 1

Parameter

1.Sound Pressure level || 0.08 0.08 : 0.15
T T

2. Frequency : 0.1 0.1 : 0.2
1 7 2T 1

3. THD+N 01 0.1 !
1 1

- manuliluueureINanisIn (Uncertainty)
Nt (Wuuse) avsesagluriedining
liutususnnaniioonsuls (Maximum
permitted uncertainty) (éu7iv)

1
1
' 910030819 NN50NAT

1 1 ' v
! AnulsintuaurananisIn
. THD+N

1

[}

JUN w27 fregensiinnsanannalindueuvemansin

2)  erudeauy (Deviated value) vosuan TinanaAszylivuintosassias
agluriunueigeusy (Acceptance limit) auiiszylilusinsgiu dreg1an1sseau
HAN1TABULTIBULAAIRIFUN H2-8 s W2-9 eniiuvinde Total Harmonic Distortion

o a o A 9 ¢ o Yy 9 =
V]Wﬂ'ﬁ&nNaﬂ’]ﬁq@lL‘V]ﬂ‘Uﬂ‘ULﬂm‘mﬂ@miﬂlﬂlﬁﬂ LLa@NﬂQEUM N2-10
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- andegnalunisiansanciil 94 dB
- W3alagAn Deviated (1HuUse) deseglutinnmsigeusu (Acceptance limit)
fMvua (@)

1. Sound pressure level

Specified sound | Measured value | Deviate: el | Accepthnce Limit
pressure level (dB) (dB) (d.B) B)
Microphone 4180 Serial Ng.1395446 \
94 93.84 0.16 025D
114 113.83 0.17 0.25

Note [1: The deviated value is the absolute value of the difference between the measured
value and the corresponding specified sound pressure level.

JUN W2-8 (19 19N15NATNWANITAB UL UASEAULEES (Sound pressure level)

- 9nhegradunisiiansana1fininud 1,000 Hz

Arvun (1@usiv)

1

|

a ' . v v I ! 19 . . !
- fiansaulagen Deviated (1uUsy) deseglutiunugisauiyu (Acceptance limit) !
1

I

1

2. Frequency*

ss:;f:gy Measured value DeviatedEN Accepu&%ce Limit
(Hz) (Hz) ("/?) o)
At the sound pressure leveljof 94 dB
1000 [ 10002 [ <oo> [ Co7>
At the sound pressure level of 114 dB
1000 | 10002 | 0.0 | 0.7

Note 21 . The deviated value is the absolute value of the difference in percent between the
measured value and the corresponding specified frequency.

UM K2-9 feg1N1sHATNANITAR LB UAIAIME (Frequency)

00 0 et s e weus @ 51
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- 9ndegradunisiansane Total distortion + Noise 526U 94 dB
- f1sanlagA1 Measured value (@uUsy) deseglugidansluiinuings (Maximum
total distortion + Noise) mufisnsgIuAmuna (i)

3. Total distortion + Noise* ,

Microphone 4180 Serial N,ofi3 446

Measured valuel}’ Maximym total distgrtion + Noise
%) (%)f
At the sound pressure level of MdB /
0.9 > | C25)
At the sound pressure level of 114 dB
0.3 | 2.5

Note 1. The measured value is the total distortion, measured over the frequency
range from 20 Hz to 20 kHz. The measured value must not exceed the
maximum total distortion + noise appeared in the table.

UM W2-10 fpgansiiansanansaeuliiguaiansluia

(Total harmonic distortion)

Yorausuuy : d1A1Audosiuy (Deviated value) agusniviainasiveusy
(Acceptance limit) w3aArAuldluuouveInanisindaniunItAmuliniusu
wndigafiveusuld fl¥nuazdesfinnsanauautivenndeiolviogluinasii
ansaldanulanuinguszasd
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NIAWUIN

ﬂOOﬂ‘l\lﬂ‘lSlaOﬂlﬂSO\lOﬁ
FIO‘IUISOSOUIF\SO\IUUGI

= Y] @ = s ° o v A AN Y o '
Lﬂiaﬂ'ﬂﬂﬂ?qllLi']iEJULﬂ5@@EJu@wﬁ]guquqimuﬂqimﬁﬁﬁnﬂigmuLaENiJEU DNTNUNIN

foatlmnnuaaanaevliiiuiesay 3 veariazyinnisnsiain

InSou3nnoLISosouInSovsUsIUUATA (Digital)

AIvABUANANYAEIONNEAIgUT H3-1 Gaszyseduaugndes +0.05% + 1 digit
TneAnfiszyfanarudussduarugniesvesaiiingiata fedu awnsoldiedosdionld
ilesandalsiAuiesay 3

Specifications

Range 2 to 99,999 rpm

Range (rpm) 2 to 99,999 rpm

Max measuring distance |20 in (50.8 cm)

Resolution 0.1 rpm (<1000 rpm); 1 rpm (>1000 rpm)
Memory Last and Min/Max Readings

Accuracy +0.05% + 1 digitl

Display S-digit LCD, 0.5 in H (1.3 cm)

Power One 9V battery (included)

Dimensions 2.25iINWx6.25inHx 1.5in D (5.7 x 15.9 x 3.8 cm)
Product Type Laser Tachometers

Model 461920

Qty/ea 1

JUN W3-1 fog19Rdn RNz re AT a I InANIEITOUAT R UALUUATTE

00 0 et s e qiion Sns:AuIdY
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1nS0IINAOIVISISOUIASOIBUIIVUIIDU=3oN (Analog) KSONIUUIVY
1. ssvAeUANdnvAzRNEAUTl n3-2 Fespyseiuaugndes £0.3% / full

scale max. Uagd9n153ngean 10,000 50U/ Fellu seAupUgndpsveATesilolifie

= (0.3/100) x 10,000 ¥1504111U +30 58U/UW17

2.

AwinszRumugndeenaInlefivzsensuldidetuldinninuiiseu

Fsdilmajazeglutag 2,000 59U/117 - 4,000 sOU/UNT

ey ansalfiesesdiedldillosnidnnugndedhiiiudesay 3 (60 - 120 sou/uni)

[Analog Meter

Class 1.5
100mm wide angle meter

| Measurement Range

0 to 10000 r/min (100 r/min per a scale)

|Measurement accuracy

1 r/min

Battery Replacement Warning

When the battery voltage drops below 3.3V, "B" mark appears in the upper
right on the display.

| Signal Indicator

LED is flashing when signals are input

| Applicable Detector

Ignition pulse detectors (IP-292/IP-3000, option)

| Applicable Engine

Gasoline engine
2-cycle (1, 2, 3-cylinder)

2-cycle
Engine

4-cycle
Engine

4-cycle (2, 6, 8-cylinder)

~ [500 to 10000 r/min>

500 to 8000 r/min

_ [500 to 10000 rfmin

[500 to 8000 r/min

~ [500t0 6000 rimin

0 to 10V/0 to 10000 r/min

Zero

10.2% / full-scale max. (at 25°C)

Span

0.3% / full-scale max. (at 25°C) |

10.2% / full-scale max. (at 25°C)

0.5s /10 to 90% of F.S

250mVp-p / 500 r/min max.

usus




NIAWUIN

moaman'\sdsumaunmunnmoa
vaamsaaons.nmﬁw

InSovdns:=AUIZeY B0 Larson Davis Su 831
1. asnaeuluiusesnanisaeuliisy (certificate) vosaTeariuiadssinsgiu
Feauyfinszaudsanenululususewansaeuiiisuveuniassniiaidewnsgiu

5u CAL 200 80 Larson Davis fifnuiniu 114.02 dB (au D) feguil na-1

MEASUREMENT RESULTS

1. Sound pressure level f)

Specified sound  |Measured va Deviated value!”? | Uncertainty |Tolerance limit
pressure level (dB) (dB) (dB) (dB) (dB)
one 4180 Serial No.1395446
114 K 114.02 002 | 006 | 020
Microphone 4160 Serial No.1556234
114 | 11407 | 0.07 | 0.06 | 0.20

Note™:  The deviated value is the absolute value of the difference between the
measured value and the corresponding specified sound pressure level. The
tolcrance limit is for the deviated value, extended by the uncertainty.

JUN wa-1 fegrmirenunansaeuiisululuiusemanisasuiiiey

YoAATINLAEINTFIU
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2. aveaouitnsuiuiisuiniesinseiudssisyylilugiioveaniosinseiuides
$u 831 (nth 8-5 fis 8-6 atl Acoustic calibration) fagUit wa-2 Feszylidsil
1) desiudadsaninsgrufiasianldlunisuuiiou wusilildiedos
U CAL 200 Snesgfuidosvunn 94 dB uaz 114 dB finnudides 1kHz 1y @)

2) lulpsluiildiunesinsziuidesiu 831 luwiin Free-field microphone
satuAilileldriuinsesiniindyqyrandsaunsgiugu CAL 200 dawiiu -0.12 dB

(mu Q)

Acoustic Calibration

When using a 426412 Outdoor  This is the most commonly used calibration method, and the
Mavphmmd?mswplywa mnqundbymnmunlndmmdm
Model 2100 Outdoor A sound level calibrator
mhﬂranonoh«kmbcparjonnd nwnmwnuwmdnmmﬁuﬂ'
remotely using an electrostatic  and frequency to the microphone. From the voltage level
actuator (E.A.) as described in "E.A.  measured by the meter the sensitivity can be determined. In
Check” on page 8-15. lﬁsmchniqmmeisdwimﬂynmingmnheulihnn

the previous sensitivity to ensure that significant variations
have not occurred.

The Model 831 automatically switches to (€
weighting and Fast detector response for calibration. This|
jpermits 250 Hz and 1000 Hz calibrators to be used. The Fast]
@ detector response reduces the stabilization time required)
behtahhﬂml‘dtonuu-bld-mihm_
is set to Low. an OBA overload will occur due to the|
amplitude of the calibrator output signal. Therefore, thej
OBA range is automatically switched to I'g\forﬁ

After calibration. the Model 831 returns to the original
frequency and time weighting st by the user. If the OBA is
enabled, the OBA range is also restored to that set by the
user.

Calibrator

The calibrator section of the Calibrate tabs, shown in
FIGURE 8-2, includes an area to enter information about a
calibrator and a list of calibrators. The user may select a
calibrator from the list or enter new information about a
calibrator.

Recommended
Larson Davis recommends the following calibrator:

If usmg a 1/4” microphone, IInT l.mmmuuuwuuuaglm]
adaptor ADPO24 is required.

Model 831 Manual Acoustic Calibration 8-5

Model 831 with 1/2” Free-Field M

ThCAumptwﬂu-mmnlplmnlndodeB\
114 dB. The exact levels are printed on the Larson Davis
calibration sheet that came with the calibrator. When using a
m—mmumm-um
different. Thus, a free field
m«alzmmuwmmﬁu
levels. Pressure and random incidence microphone do not
require a comection of this type. If the calibrator and
instrument are near room temperature (23° C) and near sea
level (101.3 kPa) then no other comections need to be made.
If the calibration sheet for the CAL200 indicates 113.98 dB
for it's level when set to 114 dB then set the Cal Level in the
Model 831 to 113.86 dB and 1kHz. /

‘Uﬁ W4-2 ﬂﬁJ@Lﬂi@ﬂﬁﬂﬁ“ﬂULﬁﬂﬂ EJ‘ViéJ Larson Davis 3‘1& 831

9111 8-6 9V Acoustic calibration
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3. MuluAISERULdIRazAesiinsUS U ABUALELNTS

SPL = SPL_, + Corr
= 114.02 +(-0.12) dB
= 11390 dB

a.  anlulasiiuveaniesiassiudoad luduniosinindyyinmnsgiu
aunseiislalasTnuuuvaintuundu

5. LTJmLﬂ‘%@qﬁwLﬁﬂé’zgzmmﬁmmmgm iaauﬂﬁx'ﬁ"ﬂLﬁmﬁmﬁaaaﬂmmﬁ@
anmizasil veseuszana 5 - 10 3unit iemuiiseylilugilereSesiudndyyandes
NI

6. FmsUSusnaIesTassiudesaunseidiunannanansdi 113.90 dB
(Eufisuald)

7. Unedesiuiledynpadoanasgu oealilesinueuaiesinssdudeseen

8. vihnmsanllulasliuveuniosinssiuideddundesiidadyyrondoannsgu

o a

waziUaiesasnidndyaandewnnsgiu

A

9.  sRUNTENIF Y IaudBeAI N1T1UAIULLATEYIRTEAULENIENATY 11ATIAU

a

Ausuasliluden 6. viokl mnlunssnulivinnssudulrivarun

IndosdAs:AuIdey B0 RION Su NL-62
1. asvaevluiusemwanisaeutiivuvesedosiniadsannsgiy Jeauyiin
sefudssiissaululuiusesmanisasuifisuvesaiesinidadesnnsgiuiu NC-74
8o RION fiAwvini 93.99 dB
2. aynaeuTimsuiudisusdesinstaudusiiseylilugioveseiasinseiuides
$u NL-62 (i 37 - 38 st Acoustic calibration) fagufl wa-3 uay wa-a Faswyl il
1) edosiidadsanasguieziunldlunisuiu wusdiildiedosiu NC-74

dgszAuLdeIvuIn 94 dB (AW B AaguR Wa-4) iAnudides 1 kHz

‘Hn|||-||-|||||||||.||.H||,.||||.||.||||||-||||uw|||||||||||...|||.|||u--||||‘||||-|u-.||--||.|||...m-||--|.---|-||||-u||||‘|\|v|||-u|||--|||-||||| fdion 5ns:AUIE Insvrusus @ 57



2 Tunsdildindeadndadoanasgiugiundesinszduidsasiiaud
Tnefionsnnan B fegufl na-a Aoszduideaiidnsaniedes NC-74 Ao 93.9 dB vl
FldindosTaseiuidssiu NL-62 infesefowuantendl 94.0 dB Fufurufasdauiiy
94.0dB -94.0dB =-0.0dB

3. AUIUANSEAULERN NIRRT NSUSUWIEU ANuEunTS

SPL = SPL_, + Corr
= 939+0.0 dB
= 939 dB

4. UapSasinszaudss ¥inn1sUsSunasasinseauldead nsunisuSuieunua
seylilugile Aosarnluiileridu CAL

o

5. awlulasliureneiosinszdudsadluduaiostnindyyinuinsgiu
qunseailalasinuuuuaiinduuisu

6. Wansesiudadsainigiu sesunseiadsafiangesnuninganiizaci
viosoUszan 5 - 10 3unit viemwiiseylludiieindesiuiindounnsgu

7. vmsldrmspdudesiidonmsimsuiudiou fo 93.9 dB vdsniunatu CAL
Wieliasosihnmstufingn wdesaeyinisususdmludia

8. TJmﬂ?fmrﬁLﬁmé’iyiymlﬁmmmgm senlilaslriurenaiosinseiuidesonn

9. vhnmsaululaslriureaniesinsziuideduniosiuiadyyandeunnigu

a o )

insansesniindyanaidesnnsgu

o o

10. 59UNTTINFYYIUFDIAW 11N159IUANVULATOTIATZAULEENDNATI 1IMTIAU

=

AuSunaliluten 7 vielil mnldasaiulivinnsisudulainanus
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Calibration

Acoustic calibration (with Sound Calibrator NC-74 or
Pistonphone NC-72A)

For acoustic calibration, a sound calibrator or a pistonphone is mounted to the
microphone of the NL-62, and adjustment is performed so that the reading

of the meter is equal to the sound pressure level inside the coupler.
| 1. Turn off the Sound Calibrator NC-74 or the Pistonphone NC-72A. | @

2. Mount the 1/2-inch adapter on the coupler of the Sound Calibrator
NC-74 or the Pistonphone NC-72A.

3. Insert the microphone very carefully and slowly all the way into
the coupler.

Important
Be very careful when inserting and removing the
microphone to and from the Sound Calibrator
NC-74 or the Pistonphone NC-72A, to avoid a
sudden pressure buildup which could destroy
the membrane of the microphone.

4. Set the power switch of the Sound Calibrator NC-74 or the Piston-
phone NC-72A to ON.

JUN W4-3 AilelaTesinszauides 8ve RION Ju NL-62

711 38 98 Acoustic calibration
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Calibration

5.

Press the CAL key. A calibration screen such as shown below appears.

Acoustic Calibration

N 94048
ER 94048

-+
Volume

CHETE, < O

Verify the “Acoustic Calibration” is displayed in the upper part of
the screen.

If “Internal Calibration™ is shown in the upper part of the screen, press
the DISPLAY key. The calibration mode will change to “Acoustic
Calibration”.

Use the A/V keys to adjust the reading of the NL-62 to the value
shown below.

Using the NC-74:  94.0dB
Using the NC-72A: 114.0dB

Press the CAL key. The measurement screen returns.

Turn off the Sound Calibrator NC-74 or the Pistonphone NC-72A
and the NL-62.

Remove the microphone very carefully and slowly from the coupler.

Note

For details on the Sound Calibrator NC-74 or the
Pistonphone NC-72A, refer to the documentation
of that product.

When performing acoustic calibration, put a sound
level meter and a Sound Calibrator NC-74 (or
Pistonphone NC-72A) on a flat surface without
vibration.

39
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dwmsuen Calibration setting veaun3osiadssnldrudagiululsemalneg
o =
AIn13199 Wa-1

#1919% W4-1 A1 Calibration setting vaumsasindsanldnudagiululsendlne

Bruel & Kjaer

Larson Davis CAL200 831 with

Yo-inch free-field microphone

-0.12
820 with

Y5 inch Free-field microphone

fian - gilow3osinsyiuides uasiulasdvasingn
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NIALUIN

moaman'lsmuamno'\msosau
INS9JBURNMNSIIAS:AUIFDY

AUURINTOINTUWOUAAUR 1 AUR 2 war AUT 3 TANUSITOULATILURTILANRIAS

9

o

geaawiniu 4,000 seUABUIY, 6,000 TRUABUIA Uag 7,600 FBUMBUNT AU

q
=

ATTAIUIUAIIULSITOULATOIEURTINTIDIASLIULALY WaLAIIAIUSITOULATDILUAT

11150911553 RTERULESlR AIn15199 W 5-1

A1597 W 5-1 F8E19NI5AIUIANUEITOULATOIUATITN I ATE UL

A70819 f70819 A70819
51815 o v 4 o
S0AUR 1 saAuf 2 s0AUT 3
ANLLSITOULASDILUA
nlimasgan 4,000 6,000 7,600
(soURDUN)
ANUEITEULATRIBUR
Pn51IRSEAULEES % x 4,000 = 3,000 ¥ x 6,000 = 3,000 ¥ x 7,600 = 3,800

(5pURBUN)

ﬂ'JTlIL%']iE]ULﬂ%ENEJuﬁ
fanusalrannedould [40.05 x 3,000) = £150 |+(0.05 x 3,000) = +£150 |+(0.05 x 3,800) = £190

(soURDUN)

| @ G (3
PRNAULIITDULAIDIYUA

Mdnsratnsiudes 2,850 - 3,150 2,850 - 3,150 3,610 - 3,990

(5oURDUN)
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NIAWUIN

é\'?ati'\an'\sﬁ'\uomno'\m?osau
InS0IBUARTUNISASIIAS:AUIFEY
nsailiawsnisainsossucinla
A2WISISOUAINNINUA

auyfdnsadnsereuddunisfianuiiseuniessudfiliidgegamindu 4,000
sausiawdl lnewdlovnisesiadasedudemuitsadnseueudfuiainsasauaisseus
Iemnusiseugaaniiies 2,800 saURBUIT N1SAIUINAIINEITOURTOIUATINGITTR

SEAULELAURITINTIUYUAAUT AIN9197 W6-1

A15197 B6-1 FR9819N1TAUIUANLLSITOUAT I UATINTIVTIATEAUF U950 NTEUEUA

flalanunsasaesadilaanuiseunnivun

Jayasadnseueud A3258U (SaURBUNT)

ANAINSITOUTBAATDIUATILARAE9ER 4,000

< e sal 9 v o
ANUEIsEUIAS BB UATInS R TS TR % x 4,000 = 3,000
AMISITEULATEI U ERTIsadnseuBuAfuianansausald 2,800
iy AnuSiseuAsesEURTnT iR iuIdInSatl 2,800 - (0.05 x 2,800) = 2,660
ANNULSITOULAIBIEUATANINT WIRaALmAaUls (Sausaund) 2,660 x 0.05 = +133
FaanusseunIasudnldnsiainsesuides (sausauni) 2,527 - 2,793
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