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tJ,t1fJ~U';fl1J\111"milvLyh,ju 

5.3 1J\111"fJ1nV i1~1u~~5'W?i,;)1'N1'1f1l1'Ufl~~LftUfl'1f1l1 t"tI'Wiim'~Elue1utu01N 

1 'tJ !'II II .t t II ~",'" .. 1 ..,1. 1J '1n{)'!Jfl~U'fU£l'1f1l1'1fJUU uUty"ll~,uLflm'1'ftflU'1f1l1\1'El U\1f1nJ1U 

m';ULElnft1'ftElU'1f1l1'U~1J\111~fJ1iTtI 

2. 'Wn'Eln4flU~~fIlfllfl\1;fla~~1vijflffl~Li'lUfl'1f1l1El~1~t"El~1~\1d~\1;fl~~\11J"tu 

tULi'lUfl'1f1l1 

3. LitUfl'1t1f1ZlL~fJ"LL"n';1~1 tJ~1OL1Elu 1'U~n1mJ"1ULElnI'1'I'ElU'1f111-AL(IUi'11'Zl 

ft1~ty\1ifliic.la';1t~Ln"fIl1'1Jl~Lu;tluLilfJLu;tluLLri~Lft\Jfl'1f1l1'1V~U 
..... "'!'I tJ" • IT'" l"I'I ",4. '1f1l'~Li'lUEl1Jm't1"au fIn Lfl1J LLnL'U L f1t1ULL\Ja~ L"fJ~Li'lUfl'1f1l11JL" 

a~a1fJnfl4El";fl1JtI'Zliu",~a1ii)n1nu11 

5.4 t u01,i"ilu01,ftflU'1f1l1\1;fltum'';1Ityqj1 fIlNZlO1'1Jnl'L\J"~El~ilEl\J'1f1l1\1iEl 

1J\111~fJ1ilfJiiil"Wt~~Li'lU£l'1f1l14LL~~~ElL~~';)1~ ft111,. J1UZl\1iriElL~~~;~~ut"ifLRfJ1~~tl\J~LftUEl'1f11111l 

1J\1TI~tl1iltliiil~mt';)Zl 'Wi'\J'1f1l1ma'W';1ItytV1\11nm"nJ1UMnft11'Wiifll111JLWJ1Zlil1J\1;fl'W\ln~a~ 
-- .., , tool ~ 2" '.!J!. ~ .. .. t.. ..5.5 1J\111~tl1aV~'~L1'U~fl"o"~tu.nU'1f111"1iJ" \1'El'1f1l1\1U~'1fll1 " \1'El'1f1l1~Li'lUa 

::!!It", ... .. ... ~. .. ~ .. ~.. - 
"~WJ"nL" LLa::El1,;)'W,;)1'W1LflEl~fl LU~1U1U\1'El'UU1" \1"1 flLQ'W1t'1t1m'W~'1fJ01' L" \1'Elfl1';)fJOLftn01' 

ftEl\J'1f1l1If1t1'Wii~1'N1~,,4aLfltlm~iJflLL';~Zl?i,;)1'N1 ,f~d'L~Eltl1l: tV'UU'UEl~"1~'1~ n1'LfJuehfilty 
.t 

11L(lU01,i"ilu'U£l~1J\111~fJ1fttIL(lUL~"'U1"~LftUEl'1f1l1~ZlL;tln;El~fIi1Li1fJ\11fJtfl'lm~ '1mf~1J 

~ti~1'N1fJnLSnm'ftflU'1f1l1LLf1ta~t"~Li'lUO'"f1l1L(I~,",UW11.L(J+ue"fIl1.";'\Jn 
.. ~ 
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~;El'W~"111 ~1niiL~,!Uft~L~El11l;101'U'l1JEl'1"1n,¥fi101,t~!J'W~~;., L,j1J n1'Li'l1JEl'1"1U1JLfJUL~'''';Elt i 

~El;j~'l"fItft~1J1I1U'11JEl'1"1LL'VlULfJ1J ~1J 

5.6 t1Jmw~t1'1n{)iElL~";~Il1!Jt1Jwr~~1n01'Li)~lIEl~fl8tJ'1"1;1~U'lUEl'1"1;Uja'VlB 

1t\'i't101'ft~LftEln"111;tLt\'t1'&1n1r1'1fJ~Ell1"111iEl 4.6 LfJ~U'l1JEl'1"1;1iiUfttl'&1t!Jw'11Jn1JntJ~Lfl1J0'1"1 

'1!J~1J Ni1JtI'tn1r1i'lEltl'1"1~;ElLfJ1J~Lfl1JEl'1"1~n'tfi1n1,u1JLfJun"i~~11~n1'LL~~1J""1ElV'~LfJ1J 

ti111J.,111io 1.3 1I~'1'Vl!J1afJiie11J,~~~~,j~'1!J~~Lfl1JEl'1"1~ila'VlB\IIi't1n1,"'~Li1f1n~~nfh1f10n~'fl 

t1'&1n1"'1fJ~f1"111 iEl 4.6 LLi\tll~11'Vl!J1tl!J~tlft~1·nU1ft~t'Vl~Li'l1JfI""1"fJ"1JLfJ.'H11J 
t1Jn,t\1;f ~1ntltl~fl't'Vl'1~ft~1'N1L{41J'hfl1'!Jmj;mi)~lIEl~ttlLfI1JEl'1"1mA'';1L;j1J1tl 

~1~:afJ1JtI'ttfJ"II,JLLn'Vl1~'1'tJfl1'f1V'~~~ t1tl~n't'Vl'1~e1u'~!Jfl~nfl1'Li)~ttJLflUEl'1"1~~nft'11t\' 

6. n',,",tU'V,48~fJ 

6.1 t1Jn'W;l~"IIU::n1'flfltI'1"1i'l'1J1'f1ft~1I0tla~0~1A'",t1Li11J 1l1fJt'Ll 5 11Jfi1fl1'~f1~ 

'Vl1~'1'tJfl1,,rtlLL"11J~fi1fEl.,naAEl 1I~,1'Vl!J1tl!J~::ii~1'W1(~"';;El.,na~LfJ'Umr~a8LL'Vl'Llfl1,fi1il'cyql1m~ 

6.2 t'Lln'ui]~~"Il1Jtfl1'flEltl'1"1'Wi'l11J1'flft~Otla-1"1lEl~11l",t1cl1'U1l1fJt'U 5 11Jfi1fl11"1lEl-1 

'Vl1~'1'tJfl1' ~;f1 L{4'Ll;''Wftll"1,(~fi1ffl"fla·utJ'Umr~0 .,,1Jiie 6.1 ~"II'UtlO1'ftfltJ'1"1~::"'El~fi,ltyty,ntJ 

1I~'1'VlfJ1tl!Jll1fJt'U 5 1'Llfi1fl1,,rtJti~~,ni'Ll;tL"'itlLL~~LL8t~::«0~11~~tlntl,::n'Llflll1ll1LfJ'Ll-;)''U1'LlLl'LlLfhntl 

~f1fJa::~1 (5%) "Il0~""1~~f1-1~ft{JtJ""11mlUJ~'1'Vl!J,erfJV~iiEllll'Ll"llw::fi1«llIty1 t~fJti~erfltl,::n'Llflth~ 
~ I 'I ~ • '1t1~

~'Ll~f1fJ,~~~~~"e~ 1J 

(1) L~1JfI" 

(2) L~"~tf'Ll,,,,,K~~'fJt~LLn1J~'1'VlfJ1tlfJ t~fJL\J'UL~"a41'Ll~fi'«'Yq"~;f1n01J 

m!,,r1J'WLO'Ll 31'Llfi'fl1'~El~'~""fl1' 
(3) mr~a~'t1,~n'Ll"ll0~tf'Ll'''''1l1fJt1JtI'::L'Vl''''111~ O1w.fh'M\l~ 

(4) ~,r~afl,f't1' ::n'U"Il0~t1"';'VlLl'Ufj1J~"fl1~fl"1JLL ~~t1,:: L'Vl"l'VlfJ ~;Otl;';'Vl 

Ll'Ufj1J~;EltJ;';'VlLl'U'rJ'Uw;n'Vli'wpJ mllitJEl~llI'" t\1t1,::nfltlO~ O1'Ll1Jfj1J L;lflO1'W1tU"IIV LLatltl,:motlq'o~ 

~1t1'tn'Ll"111t1'tfl1""El~tf'U'''1'LL\i~t1'~L'Vl,,1'VlfJ ~lA'LL~~OL1fJ'Ut";i'i11J'1"Il01"h~ , "'1t1LLft1 

(5) i1Jtnj."i'Jtl1a1'VlfJ 
~ tI ~ ~ .. t toT 1'''' ~ t ~ ~ J!. ~ ~ ..

~afl ,::n'U'U~::,,'U ~~~fJ 1JlI~f1mt1fJll'fJ 'U 15 11J 'UtJ"~~'fl1'U'Vl~"II1J&101' 

flEltJ'1'" (~"Il'fJ) i'Ll~,niifl~ni1J"111«'Y'Y,4f1"1l'VLL«1 

7. i"".htJfu 
,htli't1"11JLLtltlI1lI'Y'«0'tJ1fJt";;j~t'U~"'1;OfJat0.2 "Eli'Ll 

8.n"fuu,=Ruft"u;hl~n~~ 

~,,1J:: n" ft Otl "",;-11Ilfi1iiO.,flML fJ1J~,r-1ftEl~;f1fi1« 'Y'Y1(El~' fJ ntJlI~'1'Vl 

LLft1LLfin,w ~::«El~i'tJtI,::n'U"1,ud'1"tI nW;f1~Ma.:tln~MfI'!l'~LO~'U8fh.,j8fJ t tJ ,rtlt1f1~l1fli 

i'tl1JEl'" t~fJ'''Il'fJA'n~;",(~n,,1i81JLLlI1JLLnL "litmi01"LM~Liwl'!Jl1J 7 1\1 l1",tltt"muttL"i'tJLL~ 
,h~ltU~ 
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9.f••t1ulM!\Un"uru8"ft'~~ 

9.1 LiJa~'M11Y1tJ1itJl~"~L~£ln'LinJ£I'1ft1'1tJtfllt\1Lt'J~"1tJ uetIlVl"nfl~£lii,",a~"1~ 

ft£l\J'1ft1~a~1 ci1''!I1tJ~I:A'£I-1et~'M;aU1a,",a~''~n&;'1Lf11J1~1n,h~\hI:LYlPlueta='Ue.nf'U''a~u1Lf11J11"tJYl1~ 

L;et'ULi~'UYl1-1~iMelYltJLa-ue~ U.fll:ft11J11C1t\1U;OJ,fu'U'UL",.-uWli'J1J'U,,!-hOJ,o,a="'1-1f1l1J'U'ft1Jtl1a:fl1,. 

,h'M'UfII ~Lft'Ue'1ft1t1f~L~~'U1tJIQI:"e"~~\J"i"11JnCWJ1tJ11~1tJOJ,ri~Li1~fl1'''1MtJ'U1i ",,;j 
(1) U.~~n1,et" 'M;e u1il~8,,~e'!l1tJ".mih1Lf11J1IQ1nfi1~t1nLYlPlfi8"1,jn"1'U 

ftWIln1'~n1,ft-1Lft;1J"1Mf.J'U1iIl1tJ t 'U 7 1'U ,j\J,f"U."1u'I'U1f.Jjme4tl'!1~'10"1~\J'IlL"PlLI.flI:'!Ie.nf'U"e-1 

t71L;;11J11"tJYl1-1L;et'UU;'UYl1,,~ijL;E1lYlf.JL~'Ue~u.flllfl11J1'C1tWu;0J1i'\J'!I'U 1«"11J~i'J1J1J"!11n1,n'I:'t'I'1-1 

ft1J'U1ft1JtI'llmPltJfIL1'U t Wu,,'!nl"tJL;a~'Ultl 

(2) iflm,t~""'E1~Ma~l1tJ""f1ci11U1,,!nlfltJL;e1,,tJ 'M;e L;e~ijftmL'/'ULiitJ1n\J 

L;£I1Y1tJIQ1f1fi1~t1,a:LY1P11J1V-1t1'I:L""l"tJ L1'Uu.fi~1:1;;Wetl'U1"IQ1f1ih,jn~1'UftWIlfl1nJm,Ii"Lft;1J"11lnltJ'U11il. t,. .. '"' .~ ... 'I ... II 'I~., -l t I .. .I ..!fIt'Mu",!nl'1-1'tJe,,'U'U ~"f.JL '8E1'UYl1J ~"L'E1 ~"tJ ""IQI:"E1-1 ~"'\Je~'U1" L'U'U'U'Ufla'Uu",!mJ£I"fl"L'Ule'U 'M1eLlJ'U 

'tJe,,;ti'!1J'Ul'I;11OJ,n'I:Y111"ft1J'U1ft~t1'l:mPltJfIL 1'Ut oMJ,,'!n1f11tJ L;8~'U 

(3) t'Ufl1N«W~~~l'I11J (1) 'M;e (2) ~"1f.J'Il;;e"i'ujj""11JnC'M1J1tJ-hIl1f.JOJ' 
I _ _. 

ft"Lft'1JOJ'''1W''tJ'U11 

9.2 ~Lft'Ue'1f1l1i-12.1'M11"f.J1if.J lll""LlenLLa'1'WLt1,i1il''U'U''M;trUElflOeHIl'f.Jt 'Ul.1fl,;tYl'-1 

11"m1n1'M'U"i~'I:"I 111.'Ufe 6 1J'M,1Y1tJ,itJe,IQ"'IQ"CU1L1f.Jn;E1-1t ""flt ;(ft11~LitJ'M1f.Jfi'U(ci1ij) '12.11"IQ:: 

"""fIJ1t ML(}'U~~:H1'U"'~'=L ;jf.J\J'tJe-1"'~'1"m1 
9.3 ~'M,1Y1f.J1if.Jft~1'Ua"a;tIQa=LL"'''L oR1JL~1J Lle'Ul'U'M;efen1'M'U"t 'U1q,q,1t MLt~'U1t1",~ 

ft111JLWu'Ue-1ft,,jfl-11'UetJfl11~,,~,,(ci1ij) 

""'fJ''''t : ~~~'Uft1'1J;l''U-1"ei'tlLenft11ft8U'1'''1 ~11"8'U(}~ij8''U11Qt 1Jfl1,.,hil~n"1Jt 'U'U'2.I'Ue"tl;~ 

'M;aM1-1~1J"b'U'M;etl;oJYI~11J~1i-1Lt'J'U;)~"Iftftft u.l'I't'Un,wbji111J1'C1~"fitl'tJ£li'tlL£lnft"«1f.J"'UL8"l;; 
• "II .I .. II.J ..., .I" !'t II. _ '1~ t.r II _ • 

ft11J1'C1~atl£l1'U1IQ ~'Mn""2.Im,e'U'M1£1'11Jl'11'U'M'£I,,'Un"1'Uft1J'M'U~"''U l~LlJ'U'4"1LWOJ,u.Y1'U~" \'I~'U '41!,,."f1e 

., II -1UW • .I ~ "n • • 1 ua t II l'!Ie1tlL£lOft11LLml\la:f1£13! ·fllleUtl1]J15ll1iHY11J fit!' 1)1'U1S10,;:YIJ01' .1J1J'1JlIiN~1I'Myy",e1J " 

-..,.. II ., '" ,;ft~tl • II iw:J.3iu"1tY!Ufl11 '" 1ftIIV1Ie"1J''l:m)J''U''-1'LY1)J1J:i f),u'Q·nn01J '" i II i "Qu ~ii1LY1 VI1]'" tJ ..,nSl1fl),L 
'" "u .. II., I ... ",.I!f1" , .. ., II

LI.fltt 1L1J11Jfl] 'U$'II111~J,lQ1JU2t;:~'1J)JQV ~1~£lUtl£l~'M11't'1f.J1flf.JL "8LU'U'Mi"fl!1'U ~'U1'U]\JU.tltl"1tJ 



,a:«u..~cue\'nveu::bJ~·lni,;f 

IllUin~_.n HI'" mn 1S1 ~'U1.Jl'nl'1 L"mJ~111i\JfI,j"ila 

2. LfJ'ULfll~D~-r"fli1~U \J\JftLtlfIlLfI'LY((flnLflDi 

3. ft1111"fl1fltK1D~h.mmKuIlU\J\J,h~'1 L'ti'U OI~, "D~L\1a1, "D~u~~u\J\Jii\JWH 
-- . --. -. (4. fl1LfIl"D~ftfl"eNIl'UD~n1'1" Optical Geometry) U\JlJ 45/0 

5. ft1111'flLLfI"~\1,.htl"D~m,1"fli1f1 (Color Scales) fl111111f1'J1'Um,-r"U\J\J ClE 

6. ft1111'flti:uJfli1i11\l'UD~fl (Color Index) fi1~'1 LW fhfll1111ft11~ (Z%), f1i'fIl1111L\1SD~ 

<Yellowness Index, ASTM E313-96 ,.nD ASTM 01925), f1i1f1l1111'U11 (Whiteness Index, 

ASTM E313-96). f1i1fll111Jii\JLLfI~ (Opacity), f1i1f1l111JLflJ"D~~ (Strength), f1i1n1'LtI~fl'ULLtla~"D~a 

(Gray Change) LU't1l~'U'1 

7. ft11J1'fI-r""1f1l111JUflnfi1~"D~a (Color Difference) fi1~'1 L'ti'U l:::..XYZ, l:::..Yxy, l:::..L*a*b*, 

l:::..HunterLab, l:::..LCH '11Jil~0I~"11JfIl111JLLflflfi1~"D~fl (Total Color Difference) L'ti'U l:::..E, ~E*, 

l:::..ECMC. ~C* LLaIl~'U'1 

B. 11LfIl~D~mtl"LLO~«~~1'Ulift11J1'fltli'lJ,hu\11J~m'1JD~,hm'U~1J1Je~fi1~ '1 L~afll111Jftll"1nt'Un1' 

t;{~1'U Uftllft11J1"fltli'\J~1I1til~LLfi 0, 90, 180 LU't~ 270 D~f111 

9. U\1el~n1Li)"Uft~ (Light Source) LtJ'ULL\J\JLl'1a;'UD'ULLa1Jtl (Pulsed Xenon Lamp) \1;D'tQU'\1l'~ 

;;n11 ii£l1~m,t;{~1'U"e~LL\1el~fhLi)"LLfI~1J10n'h 1,000,000 fIlf~'Ue~n1,.-r" 

10. ft1111,ma£lnU\1el~LLflW"t~~ (Illuminants) 'lIi\1a1n\1a1t1 L'ti'U A, C, 050, 055, 065, 075, 
...	 0 0

F2, F7 LLate'U'1 ~1J1I~ (ObseNer) LL\J1.J 2 LLaIl 10 

11. "'1~fIl111JfJ11f1l~'U"e~m,.-r" (Spectral Ran~) ~D 400-700 'U1L'UWfI,. \1;£ln11~n11 Ufttfll1111 

fttLiifl""D~fIl111Jtl11f1l~'Ut'Um,.-r" (Wavelength Resolution) uefln11 3 'U"L'UWfI' 1"fJii'ti1~"e~m,. 

t1,.t1J1ftua (Reporting InteNal) 'YJ0'110 'U1L'UWfI,. 

12. tK1LfIl~e~~";\JitVqrNU2'l~ (Detector & Spectrometer) u1.J\Jll'1f11"le"DL" (Photo Diode Array) 

~1'U1'U'WuafJn11	 256 ~" 

.13. "~fJIlL1a1;ltm'Um,.-r" (Measuring Time) U£ltl011 1 1'U1ii 

14. ii'letl,.tmauft (Display) U\J\J LCD 

15. ft11J1"flLLfI"~UftL~w,La'UL'lLnfta (Color Data), fIl1f1l1 LL91nfi1~'tJe~~ (Color Difference Data), 
It,	 ... 

n"1""£l~a (Spectral Data), n'1"fIl111JLLflOfi1~"£l~a (S nee Data) LLate'U'1 

t 
~... ~ 

16. 1fUlJflL9I£l,.U\J\J AA alkaline 6 nD'U 
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17. ~1.Jn-sN1.J'llnO'U 
• oral., '1_'( .! ..17.1SJLL'U"L"0"LL'U'UOftfll1U'l'U Alkaline) ,,1'U1'U 1 'If" (6 no'U) 

17.2 iiwJW1fl'!1'Umt11, "1 LLalliMlfJ1 Ofh~8a: 1 LLU'U 

17.3 ii"f"~1.Jn,N~1\1;'U'i""'10f.h~N~ 

17.3.1 Sample Cup Holder Assembly "1'U1'U 1 'If" (2 t'U) 
.. Of 

17.3.2 Gtass Sample Cup 'tJ'U1,. 2.5 ;31 "1'U1'U 1 .'U 

17.3.3 Sampte Cup Opaque Cover ~1'U1'U 1 t'U 

17.4 ii"f"~1.Jn,N~1\1;'U'i""'10~1~;liiftn'l!lW~11.J'~LLft~, 11.J'~U, 
Of Of 

17.4.1 Ring and Disk Set \11'U1'U 1 'If" (Ring 1 t'U LL8~ White Disk 1 .'U) 

17.5 n'IlLih~1..,i''UtrlLfII~0~LL'U'U\10~n'UJ1 (Carrying Case) ~1'U1'U 1 'If" 
18. ii1i0~i'uil'Y'Y1N;lLioSJ"on'Ui1LfII~0~LLUU USB LLallft1SJ1,m'OSJ"Ofll&SJft1~O,1i1fJft1~ USB 111 
19. iin1'U11~i'mt1LfII~0~ olh~uo~ 1 fIIf~ fl1~t'U'Il~IlL1i\1 1 tJ..,ft~~1n1J\111"fJ1il~li~1n1''''1~;U .. .. .. 

L'~U'0~LL81 

20. iin1,""I~LL8llfto'U15m,ti~1'Ut\1nUL~1..,u1;1 01~1,6 ~'U2I1SJ1'Clti~1'Ulll 

21. L~'U",a"Iirw.;;tLIISJ1"'!1'U"1SJ'~UU ISO 9001 1"~LL'UuLOn2l1,;lLLi'l"~01,i'u,0~1"'!1'U 

22. iin1'~i'u1.J'tn'U 1 tJ 

ferinN"ilhl 
1.ii~iion1,tifi1~~,,~uatfi1ti1~~nqti 

2. iiLOnft1'lUf"~L()'Ui1LL"'U~1.."h~t'U1.J'IlL"" 

3. ~Lft'U0'1f111iO~lUf"~n1'LtA~uLiI~'U"wftSJ'U"1u~"11:'tJ0~fII1JiN"'Il..,..h~"Wft~L~"11:;1 

SJ"'';''~1ft~' n1\1'U"nu"wftSJ,j;'tJ0~ft'U;j1;\Lft'U0'1f1111"~LLi'I,,~'i1"NftSJ,jM~~ne'11"'~"1SJfon1'Y11J" 
.. • I .e x .. .... .. I ..., ~.. - ~ .. '.~..Y

""0"011 V1~'U~t"&~V11LfII'0~\11l1~""Oft1'UW'I"~0n1Wfl~'ULLfII""1~on""OLOnft1'tJ1~0~~l'rU"L~'U 

4. n1'Y11J"~~SJOUflllJirw.; 90 1'U V'U'1f111 60 1'U 

5. ftm'U;l~~SJou 2I1'tJ11'!l1f11..,m'SJPl1ft"i fIINt1V1~1"121"iLL8tLVI .... V1~1er~'1'tJIi!ln'U'4; 


