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"cty»i'ce  Components

© 0N o Ok

. ONOFF q}°
. LCD™®¥

1
2
3
4,
5
6. ¥oe%

§@>—"0O»j'ce Keyboard Layout
. % G 20 fr/jA= f LCD2¥

e~ ¥oen
§@-0
fLile w”

Wi 1iGe e Wl /A
/@’ ¥XiB- > ' tM £
Wi®  2iGn 0(;“,,|.'§¥ .¥\f|'/"i~A~ | 7
/@ ;@/JiB—na' "~
M (GY 5 Wi g 5@/ A D
“i“*_n N |G.W¥[|B-/“I“HI]'W : .-_____ ...'. "-.___
0 Abs/100%T iG f “t]'w» , 0 Abs(100%T -
iGf 1] f ( ) 2

AITIC® |G§lf <« |Be tz« /i @« ¥fl /< R e

/un?” (GHWIBYE ' .= ¥L¥fl T e

fCfL iGfCfL® W,CEfi" TG

TWfi Specifications

“I%.d% G 325~1100nm

¥e'—» ...ej@nm

S o'w o« jGj 3 mAhour ¥ce Tt

g ¥¢ ¥0e{Gj0.1 ¢M at 340 nm and 400 nm

““FAT"" iGj 0.5 mm

“%oT« jGj 2.0 mm

T T(@ 500 nm)Gj 1mA at 0 A and 4 mA at 2A, peak-to-peak
¥oe %odt ®~125¢M;B-0.1~2.5 A jB0~1999 C

¥ "%« G 0.003 A from 0.0 to 0.3 AjA1.0% from 0.301 Ato 2.5 A
¥e*%o, 'RiG¥inL¥oejA«b000 /pfi

¥0e<]jG1200 lines/mm

CEfi" ;s O¥XiG'0f 20 fr/,1G-, 2¥ IJA  ...— D¥XARS232C B Centronics
/ /iG 30cm(12)Wx 33cm(13”)Dx 19cm (7°) H

. *%eiG 110~240VAC; 50~60 Hz, 1.0 AmpiC
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§@ ,/.,qfi » =D Environmental and electrical requirements

1. ,0°%0|G
100 — 240 V £ 10 % (max.)
50-60Hz +£10%

2. §@ , G §@«e%—fb/UfC*”AUsx 30/7|A¥H,F«e>zfWfi |C

- a
° a
» « < » «

15¢J to 24¢J 20% to 80%
25¢J to 29¢J 20% to 70%
30¢d to 35¢J 20% to 60%
36¢J to 40¢J 20% to 50%

o« » "BeafOW>z¥/§  +£2¢JjAc, 2« "B«afo/W>z—¥ /§ +5%iC

3. xfs ,iG -40¢d ~ 60 ¢JjA<, 2« /£¥qW,L 60%iC
a'¥ «ejA» ,—qXfs , Be¥X«EjA%o—m' «'o" 24 pfi (AAf«o" C

4. “«iG
—q§C' fi Yoo f ,;mf 2000 /% (6562 )iC

5. %o—" «/m¥ iC
6. fw, "« II;C

7. £ V¥ IC

¥» §@ Basic Operation

SPECTRONIC® 20 GENESYS™ / ¥ce¥oe« >pjA¥in /UfCaB JjA-02fq§lf <«
(absorbance)B< $z« (%transmittance)', ¢@ «Concentration)jC¢; @« jA¥ia¥ ..—G' ;D
/J«Y...”® -;e—0jC

® ; -9q... fiil A, %T, CjV."i'iC

® .o ¥ 1GiC

o ;OMU..—" Y. .(-ei@« f,mBJ)|C

® ... «~C

¥t¥i§Q¥ /un?  (Utilities)jA™ § ¥oe« »>p> 'lF]'W/, fCfL /8F]'wiC/ua? ¥\fl ¥]<A;G

»ya¥; B RS232 ...7iBfL"* fi fjjB¥0e*%oj« %o B n"T—= B« 'R... fji]  Standbyj”
/3 ¥L¥ C



» ,1,,8B°J  Setting Up The Instrument

1. "%echi jA%o— .« tH<O§_» ¥ |C>YFE ufl"jA%o— 5/MW'p ,§ > |A§ » o|f—M/H< —z
A"C

2. —N» ,m'¥%'Z“fakiA¥B
A. ¥l »o” —j,0/OiB,q” /@1 1LY “ WHv/S,qfi 111iF
B. ¥t¥~A/Snm’ fl»,—iB»Grkfi ‘@' —flP _““fakiC

3. 1_ £>> ’M/UiBlpi .|§<<'\““-fi <y¢q“”“ A““(('c“<<%°LiC
4. Fs— ,Q°%okolf f'» »b—/8,9°%0-ifiyi] A/C power connectoff}
5. F5— 0%/ G¥V/@" ' Ae Q%o fiyiC
6. ¥-} ON/OFF{}" (|=ONjAO = OFF)|C
=" ?1[_ o 7 e —_— )
: V=)
f
I
[f
1. RS-232C fCEfC
2. fCfL =™'p
3. ,,q'%oﬂ}’\
4. ,9*%oifiy i] A/C Power Connectorj”®
¥~—  .mis— Connecting to external devices
® RS-232 «<»— - /¥ fo¥  RS-232 /811 Afpt” iB.qL£iBfL" ¥iC
® fL" - /- Centronics™— compatible ,,,m;jC
M Starting up the instrument

O—.q%e«<EjA» | f “if /@%sfCEf § -ce, jA¥]<AFn"D 02 (checking the software
revision)|B’0/0/ ¥oe*%o-ce, (- 1'0/ot /T ¥0e, ) ¥jAw@ua/"§,faiCa¥ »  «ejA%—
¥ex 30/7C

“NiGE} «@jA%o—Lb0T>]{... «~... /" L@"«|C



§lf<«</ <%z« -029q Absorbance and %Transmittance measurements

1. « A/T/C iA; §lfc (A)' < Fz« (T)... fiiA2¥ VW ¥ ¥X" 5 “"... fiiC
2. « nm ', nm " jA; “iC “eNjGeg™ « « " o[¥[$t17§ 7 |C

Cal>>

3. N¥ . «vm .. «~. ./ jAR VW, «~a ¥0oe,niC
“oNjG...,«~mIfi jA¥oee—» »—fV«er—i]fp, %ob Y' ¥ A¥H«K¥cefi|q,LiC

>
TR
RS f

4. « 0 ABS/100%T  jAHWY ... «~< 0 ABS(100%T);C

0 ABS
100% T

5. BERYX“Y¥ »1G... «Aee/l» -©IYS....«~ ....«~... SACD 2¥ | H§Y2¥ -0eqg>"|C

P

N~

i@« -efqil¥i§Q¥ «Y..." ..— tGj"

I. §Q¥, «Y...Concentration measurements using a factor

1.« AITIC  {Ay @<« (C)... fiiA2¥ VW B¥ ¥X' 4 ... fiiC

2.« nm ', nm " jA; “itC “eNjGg” « « " [¥[HT17§ T C

cal>>

3. « /U Factor ¥l * jASQY WA ' ¥HEJw«Y..."jAfA<Accept ¥l * %eT»{iC
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II.

ANTY e m' e ARV« ¥oe,niC

“oNjG....«~m/Afi A¥oe —» —fV<e—i]fp, %ob Y' ¥ A¥H«K¥cefil+q,LiC

X
-
\

.« 0 ABS/100%T ° jAHW*¥ ... «~< 0iC

0 ABS
100% T

LBOe¥X Y L «~jA'eed» g, .. <~ L« /BCD T2 I HEYTRY L« g @«

§Q¥,...—+ tGoncentration measurements using a standard

« AIT/C  iAs i@« (O)... FiiAZ¥ VWY ¥X' 5 ... £iiC

' nm N |A¢ “i“hC “"NiG<<Q~ « « N .|¥[“i“+il”§ - |C

(4

) :
o

—N¥ L «vm' L e~ ARV «~a ¥oe niC
“oNjG...,«~mAfi jA¥oes —» »—fV«er—]fp, %ob Y' ¥ IA¥H«K¥oe%.u- figiC

« 0 ABS/100%T ~ jAF]I'W¥ ... «~¢ OjAfARR¥X" ¥ ... «~jA
oz, —1GiC

0 ABS
100% T

« /U Standard ¥fl ASQY WA ' QM. — 1G i @«AfASet C ¥\fl " A
0Hp” /Y L —1GV<Y..."|C

OL)

ae¥X...— 1G... «~jA'e/d» -0/8... ,«~" .. «~ LOPA ¥ | HEY2¥ ... «~; @«

SR

/

-0efo"iC



FI'wSlfe« ' « Fz« Setting absorbance and %transmittance

F-eqg8lf«« '« Fz« ¥~iAJ¥ifb™2¥ VWE]'WIS'WAESIf <« '« Fz«»"|C
o «/WU ' jAfb ¥ YWE]'WSIf« '« Fz« jC

® «/WU ' jA% ¥>»/88lfc«’ $z«>C

® « SetA', Set% T ¥l , ..5"f]wjAe"fra ¥D;"1iC

PRINT
.&
fCfL t“G Printing your results

«UFCFL> PrintjA§Y¥ig¥'; “fL* fCfLtGiCfCfLfi “’fi fi¥i¥ un®
Utilities /*” Printer Setup ¢ = fIw G Ye « UfCfL" Print fi jAs ", Wa" L,CEfi”
Y (A«he|fCFL¥Xe fi "1 ...7iC

uTiLITY

Tt

a"¥  Utility /us? Using the utility function
¥ FRiqiSi¥ §@ Utility/us® jAf  fn“Afi<O/@F, N-N'» s € +wfniAL
«Ke"¥_[CIVJ Utility ¥ ¢, fi AHSQY M . ¢ '» /8% A« Esc’ §Y¥i
J¥X Utility ¥ 4, jC

i@« 1 f Concentration units

¥in¥  Utility/us? jA;, @« T f jAfA § fbi@« -ceqq... fi/UfEfi™iC
® «/MWAMU ' A %or i¥XT{E f ¢ (units)|C
® « ChangejA¥H; /£fP“t fiC
® fA«/WU ' A% AfX"tfiC
® «/U AcceptiA%oT>»{"¢ FfiA' «nf, Esc ,1¥X Utility ¥ 4, iC
“sNjG
o Yiy @<t fY¥AG
C, ppm, ppb, g/L, mg/L, mg/dL, mg/mL, eg/L, U/L, M, mM, M, IU;C
® « PRINT  ¥ifCfL¥X ft¥i;, “s@«FfiC

»ya¥ Language

¥in¥  Utility/us® A 51" 2¥ “»yn¥C

® « Change ¥\fl * jA™2¥ ' f1¥i; /§»y=e¥|C

e «/WU ' jADs AfX»ya¥C

® « Accept %ol »{jA",« Esc ,I¥X Change ¥ ¢, iC



RS232 .7

¥in"¥  Utlity/u=?® jAfIwUfC RS232 ...5|G
® Baud rate — 300, 600, 1200, 2400, 4800, 9600, 19200;C
® Databits—-8 ', 7;C
®  Parity — off, even, 0oddjC
® Handshake — off, CTS/RTS, XON/XOFF;C
® Terminator — CR, LF, CR/LF;C
aB"J|G
€@ « Change ¥\l “ qild RS232 ...7; §iC
® «/WU ', A AfX” .70
€ « Accept %oT»{jA' « Esc ,1¥X Change ¥ ¢, iC
¢ o /WfCeBJjA™~" f]we ¥L ...7iC
“eN;G
¥i« PRINT jAfCfLRS232 ..."f]wiC

,, fI" Paper Feed

¥in"¥  Utlity/us? jA-Nfl", AfL" ' ="fl"«eqi;C
® « Feed ¥\l " jAfL* “fI'-N@f,t /@f |C
® « Esc h¥XUtility ¥ ¢, |C

fL“ F]'w  Printer setup

¥in"¥  Utlity/ue?® jA; fCfLCER @¥Xfi fi/.¢ fL* iC

® « ChangejA; fL* / fCfL,CEfi"; @¥X"fi fiiC

e «/WU ' jATSfL OFTF, Internal, Parallel, Serial (fp¥D /§tfL"
iA«hg, InternaljF fp¥~— =" pfifL* jA%o—¢  Parallel)jC

® « Accept %oT»{|C

o «/MWU ' AR EfiO¥XTi fi  (FCFLt Print WL - Yes/No, fCfLt f

Print Units - Yes/No, /p...”"| Decimal Point - . or , );C

® « Accept %ol »{,CEfi ¢ D¥X“fi fi'.« Esc frm o ¥ Utility ¥ ¢, iC

“N;iG

¥i« PRINT " jAfCfL" f]'w*,CEfi"; Q¥Xfi £iiC

¥0e*%o%o 2 Lamp alignment
¥in¥_ Utility/ue? jA §U¥0e*%."%. 2jC
® « Align ¥\l " jA®¥ ¥ooolhefl 0,7 (fp," ¥ )iC
® =& «OiBt, A% 2¥oe-toiAnfl 0, f $/}iC
9



([ « Esc h¥X¥0e*%olbo 2¥ é |C
®  fA« Esc.¥X Utility¥ 5 (AL« WA . 4 = ¥L¥fAC

¥e*%o §@fi ... Hours of lamp operation

¥in"¥, Utility/un® jA™2¥ ¥oee%on"¥./§ fi ..."|C

® ; fW\Ifi AR We| ¥ ¥oee%ova Y /8 i ..."iC

®  -«os¥e%dfi |A¥i« /U Reset ¥fl * A" §@Tfi ..."k,siC

® « Confirm ¥\fl * %.T»{;C

® fA« Esc 1¥X Utility ¥ 4 jA'.« /WU ' =¥L¥flC

Lamp hours = 538

8

—'1“I"HE]'w Initial wavelength

¥in"¥  Utlity/ue? jAt]'w,q%.}— fi /§—"IItjC
® ;i Wi A IT¥ ¥ «e,0%— «E"-"111C

® « Change Y\l * jAfI/J““tE]'wi] power-on wavelengtk}
° « /VV/U\ |c iA¢]|W“iu+>..iC
® « Accept %ol »{jAfA«Esc ,I¥X Change ¥ ¢, iC

‘n"T—=a  Beeper Control

¥im¥  Utility/ue? jA; " Fepo»~ §@fi" o¥™ T |C
® « Change ¥\fl * jAJT> —=a ¥\fl jA¥i% T> ', R> {] on', off}
® « Esc,¥X Utility ¥ ¢ jA".« /WU " AN = ¥L¥ F]'wiC

«'R“’A¥\l  Standby

¥io"¥  Utlity/us? jAfb' FI'wfi §i/jA» Y L¥ f §@fi jAf " £¥0e+%0iC
¥i; iG OFF;B30jB60;B90;B120jB150', 180/7iC
® « Change ¥\fl * jA§ ™ « 'Rfi §;jiC
o «MWMU ' jA; AfX“«'Rfi{;iC
10



® « Accept %ol »{|C
® fA«</WU ' i = ¥L¥\fl A « Esc ,1¥X Utility ¥ ¢, iC

¥io"¥  Utility/ua? jAfi’d  Software revision ¥\fl jA<«d« tn"D“¥»{C
« Esc,1¥X Utility ¥ ¢, jA' « /WA "¢ B¥L¥WC

In"@“¥» Software revision

Soft Rev.=1.0

Esc !

<.,«~... T ¥XRemoving the cell holder
B8CACS f ... «~... § /S IAfV«e/ VW' _jA§Y¥inoe¥X |C

...,«~... fw,, Installing the cell holder
AN~ FUMU £1A%on ¥ . .. Yd'geE /@ n%oT,CE¥dS «/EiASY fw, Fo¥\iC

11



«O/«G» =" £ Maintenance & Troubleshooting

SPECTRONIC® 20 GENESYS™ /¥ae¥ae« >piA@¥ ¥i ajAG» / jA«O i'T«KjAT» 'w-
§ -«¥0e*%o' f1» uDfi § -««O [4Cs «G» 0¥TijA» ,o|f “¥Xt{co»~ Thi§", , L] A
£ 8% “¥;%1/§ §@iC

a f «O ieB"J Routine care

%o—n UfCuB JiAfif « fi /St “n f «O U§@;G

® /Snfb»Grk™ ,/Us"¥' Xxfs» ,iC

® ¥ Xin“¥or-»-fa ¢ «f¥~tif ,—'/ "WiCFp¥tn™, |A¥in"¥ b/ B/ J' = ¥L
LCE™ «'tM¢~ fla tM... |C

® Yrb» ,Wfti' q¥X“tG OjA%— =/ WtMtz fitbjA¥H= /' - / «Ifi‘|C

®  %—u¥ 1/ iB/ J'. 1 ¥L/@FI2,CE « tMc~ fla tM... " %oLiAY fHTG D qr * %ol jA%o— =
§ ¢ fiiC

§ -«¥0e*%.Changing the lamp

BY /Y0 %oiA. .. « «D=C  § -«¥e%howeiA%o—Y¥ " F,q°%
& " Yoo %e§N«t0/ " AfATif ' £iC

& - ¥ %o 0 «ejA%—¥ " F<,q°%on iN"' ¥X;C

" %<,q°%or —N-j Y' ¥X;C

a"¥0e*%of / §N«d0/ " jC

a¥ w, 'J@fr NPY}¥ce%e'0""— §siAn"—N¥0e*%."0 fV/W' ¥H«K{}- |C
"Pe}a"t £« —"%tv (thumbscrew)i]fp, ,#1j}C

—N¥0e* %o T'Wiiy/ WA ««/B{1fp, » #2i fV¥~' jAn"¥0e*%. T'Wfiyt ¥X¥D ¥~;C
“oNjG¥0e*%o T'Wfiy/§,q%.u/'M¥D ts— C

“Too— —qQ¥0e*%oifiy' ¥X ¥0e*%oilf P, %ob Y' ¥G

MRS e




- " §K¥/ « “Yhom "1Nes"¥08*%0iC

—Nes“¥0e*%o't1|" @« ¥X— }- /J¥0e %o fiiPr %o T,,CE—N¥0e*%.f V/U £a7/§acac'T'wf |C
SY¥0* %o/ WFLE¥ f « fl jA%o—¥ XEn fith " ¥e»-»- ; «tjC
%o B¥0e* %o T'WIiyjA»- L¥KA™ .. Ufij]fp, ., #IA-N» MW TWAiCE|fp, . #4i", *
¥oe*%o T'wiiyyW*, 1/ iC

9. »»-fae” ¥oee%ho TWIiyf ¥4 %o T f miA—/ W« -1 viAf /£>n§ ¥ (E” |C

& Yoo %o ¥ fi jA... « «D—"“C

10. —N>» -/ d Ae " qe%oifiyr™— °,q°%o|C
“NiG>Y9q} «EjA¥XT{s@»~ Tfi§j] initialization errofA«h” F<,q*%o2"—N-j Y' /UjA”
%o T 1/4 OjAfAs«s{} |C

11. « Utility = §i’d utility ¥\fl {C

12. « “%o@ Lamp Alignment ¥X1{;C

13. « Align ¥\fl * jA™2¥ ¥oe+%.fl q, iC

14. =¥, Phillips-head '« /%0 TiCE (fp,”, #5A%on ¥oe%ofl qa,™",'§.8 ,F+/}"iC
15. =7 «—="Fvj] thumbscrev(}

16. «®m f Esc fia  —"8

17. fp» >njA¥i« *s’k,s¥0e*%.a ¥ /§ i ...7iC

18. « A/T/IC" ¢ <%z« “Transmittance”... f{jC

19. « 0 Abs/100%T{A » ,'k,5*%n 2¥ |¥X+{  100%T;C

20. ¥'f e _/1fb¥0e%et»” /MN/UeL%o AN 2¥ [1%0 2f £/j¢D¥Xt u /A f |C

21. »«'—1720/, 21 =B JjAto/@=B J¥i-/ —eefifi] °iC

22. " /\W¥0e%o'gjAr" fba™¥ «ejA,W... ¥0e*%.f30/""iC

13



§ -««O |+ Changing the fuse
«Olof'» l</E g%t ¥ $BiC

*° 5x20mmjAType F fusejA2.5AjA250VACjA1500A interrupt rating
[Littlefuse #216025];C

:j: § -«» /<Ol jA» ¥ fP” " iBfP ¥ «O | «jCr™¥, IEC ...

m Y«O | /@“%oiN°_jA“¥ ¥D //Pifl 0¥"Y>«* "DjC%ho— 3/W'M
§>p, iC

" $4,9°%e2"—N- Y ¥X;C

T > f FaAf iA¥HK > ol B7,00%0t ¥ "0iC

T 1},9°%0%ujC

a¥/@fr N/, q%et ¥ 0. MAFV¥~§ T} (fp. %o Y'¥ )iC

el

)iC

Pjet GO 1+(C
,/J*s«O | ¢|A%o—%oT,CEf'f «O | «fiy;C
' fr«O | *»\|C

S

10.  fb>» »lEjjA-i/W As ,qe%o-ifiya }— ,q*%.|C -

NG %e%ol|C rﬁ/”i ~ H;’ L |

14




Tfi§ Messages

5, O¥ 3 0m~" 1§—HHfi (A2 1o [¥XH{ TH§-L4 C» Mg o{a > 4o~ TH§iAT
/@> THSYXTfi jA /1 ,B§@iFT/G> THSYXTfi jA ,fb«e/@> ;0»~ TH§Y...— £«ejA
Lk~ ,B§@{C

Flashing Data Display “¥ ,1,CEfi” {*{
2y 1 CERi” {{fi (A“¥ ... «~"§lfc '« $2« §C''. “ » “¥c "%odt {CTEY o]
/@“O/oo {A{Ilo/oon “<“p_“ £iC

Lamp Failure ¥0e*%o0<G»
o Y ¥XH{  “Lamp Failure”fi jA" ¥ ¥02 *%o0<G» jA» § -«*S""¥00%0|A§ -«¥0e*%o«ef, Tfi§e|
/@“%¥XT{;C

Sample too dark ... «~/
« ¥ ¥XtH{  “Sample too dark”fi jA“ ¥ fb ,sI'k,sfi jA... «~"§lf< L “jC¥EXT{f,
Tfi§fi o|f/T N T'ngg jATH§ —fld 2« " «/EjA« -_u/@fI*"2¥ ;iC

Sample too bright ... «~/ «G
« Y ¥Xt{  “Sample too bright”fi jA“ ¥ ... «~fb ,sTK,SjA... ,«~a ¥oe,n¥-q} jC¥XTH{
f, Thi§fi | f/Tn"T'nLg jATH§ —fld 2 « "«/EjA« -_m /@fI*"2¥ 1;C

Key not active « "~ Lfi”

e 72Y ¥XH  “Key not active™i jA“ ¥ « fi' « “" Lfi"iCx fpiGfb Utility ¥ ¢ +/UiA
« AITIC jA<hffi L'k 1f  AITIC/§¥\l jC¥XTF, TH§H | f+/T'nT'n£ iA Thi§ —
fld2 <« " «/EjA« v /@f1%"2¥ I;C

Parity error fPf /,i0»~
£, THS¥XT{fb,CEfi—q,q.80 ¢ @1 » ,fi iAfPf /4 Wftson~fi 0¥ (Ca¥,  Utlity /§
RS232 ¥l ¢ ¥4 %o T +]wiC

Framing error  1’C¢0»~

f, TH§¥XT{fb,CEfi"—q,q,£9 (D= » /i jA RS232 ... "fIWESfP' 1£¥™ "DjClho—nr"¥,
Utility " /§ RS232¥\Mfl §, ¥ %o TF]'wiC
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Filter Whi Init Fail/Insufficient Energy 0/01 —'I¥¢— Al g/La«

£, TAS¥XT{f |A“¥ q} fi 0¥0e/m” %ol _* 0¥ "DiA¥ifl o¥'fbf} fi ... «~m ¥oen¥...
AW~ Sl f e L Oes¥aeebork, Wi [C%ho—" Fe,q%0m™ /U-i YiA— " ¥ooe%oho
T 1/4 QjAr«es- )W, qe%o<EfA>«} iC

® - (§6, 29if ISQiA«  Utility" jAVJAR ¢ F {A%0 2¥08+%oC

® YT {§1if /£198QiA%—M§ > p ,iC

Mono Init Fail/Insufficient Energy ¥ ¥oe ,—'l¥¢— Al fo/Lac«

£, THS¥XHfi (A“¥ ) fif ¥oe, " 0¥ "DiA¥ifl o¥'fbf} fi ... «~= ¥aen¥..." /W
't 8l few L Oes¥ae%ork, WHi [Cho—" F,q-%on™ U-i YiA— " ¥ooo%odo T
1/4 QA «*s-i/W,q%o«FEfA>«} iC

® - {§6, 2if 15QiA«  Utility" jAVJ¥A ¢ £ A% 2¥0e%0iC

® YT {§9if/£998QiA%—ME§ > p ,iC

Hardware failure 13-16 W J¥¢fi" 13-16

f, Tli§fof “'k,sfi ... ,«~m ¥oe,n¥...” /W o¥"iCfp“Gf "k,s,L{/....«~a ¥ce,n" A
¥Xt{f, Ti§iA%—M§ > p ,iC

16



