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 Ä¿Y!�? /Ë >y�\ ˆRZ] IZ$� )ÊRZ.� ZË É�*v» (Ê»|~9{ Ê» d�|] Y� Ê]{ "YZ$» Ä¿Y!�? >y�\ dR�� {*� .dyZ~� '$-|~]

 d�Y Ã|� Ã{Z¨f�Y Y*¿ 5ËY �Y ÃZKf�{ 5ËY �{ Ê#$]�*e )!� "Z�: ."Z%9 »Y Ã{*] Ã{Z� Ê#$]�*e )!� dyZ� |� Äf¨B Ä¯ �*& )!� Z
d0$¿ ÊË_Z] d({ ÉY�Y{ Ê#$]�*e]4[.d�Y „Z%wY ']Z( ": ÉZ�y ! Ã{*] Ê+Z¯ Ê#$]�*e )!� d({ Z$¿ @f0$� 5ËY �{.>y�~\-
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Ê» /Ë�e Z9�*0#� �Z^CË >y�\ |¿*�.i�¿ F-Z? Ä¯ É�-�f#¯ !�C$» �YZ+Y Ê» d+ZË�{ Y� Z9�*0#� IZ9 ÉZ9 �Y F-Z? d+ZË�{ Z] |#¯

 Ê» i!{ �*0#� F-Z? �Of#» I!Y �*0#� IZ9 Ê~» gZ0u Ä] Y� Ä¿Y!�? �!{ /Ë i!{ �*0#� IZ9 F-Z? d+ZË�{ �Y F? ! {*�{�!: .�{
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Ã�Y|¿Y �*0#� 'C� �{ É�$B)3(d�Y Ã|� Ã{Y{ >ËZ%¿ .Ê» '%R É�&Z] /Ë |#¿Z» �*0#� 5ËY {!�~fC-Y |~#¿Z» d^a» \�( Ä¯ |#¯

Ã�Y|¿YÊ» `L�» {!�fC-Y |#¿Z» Ê¨#» \�( ! É�$B|�Z].
5ËYY!�|$9 "*Ë Ä] {!�fC-}Zf-! "YZ$» ! d�Y yZ0u "}f0» {!�fC-Y �Y ÊL!�y !�|~$9 "*~Ë �Y|4» Ä] Z%$4}Ê~f(! {�Y{ ÊKf0~] "

Ê» �! Ä&*w `ËZ» 'yY{ �*0#�Ê» �$$he Z»{ \0u �] ÊL!�y "YZ$» {*�Ã�Y|¿Y @f0$� |ËZ] F? |#¯ "YZ~$» Z~»{ yZ~�Y �~] É�$B
Ã�Y|¿Y �*0#� |#¯ M$vUe Y� Ã|� É�$BPH_*& �%R Êa#y I*6v» �{ Ê-! d0$¿ Ê9Z#f»Z¿ �%R ÉY�Y{ É�&Z] |#¿Z» Z$¿ {�Y{ Ê¿ 

\ �]Y�] F¿Y|G»Y ÉY�Y{ `L�» {!�fC-Y#Ã�Y|¿  {!�fC-Y Ê-! Ã{*] @9Y *6$¯ |F¿Y|G»Y "Z%9 ÉY�Y{ É�$B400 Ê» @9Y ZK» |�Z] .�Y|~» 
Ã�Y|¿Y Zf-! Ze |�Z] ÊË_Z] F¿Y|G»Y ÉY�Y{ |ËZ] É�$B}{�$B Ã�Y|¿Y Y� {!�fC-Y 5ËY AÃ�Y|¿Y �Y|» Ê» �Ë� 'C� Ä] É�$B|�Z] .ÉY�Y Ä~] �~9

 {|R /ËPHuZeY ÉZ»{ �{)25C("YZ$» Ä]16/59d�Y{ @$9Y*y ÊL!�y d-! Ê6$» .Zf-! "YZ$» }5$] {!�fC-Y 414-Ze414 +
Ê» d-!|�Z].

É�$B Ã�Y|¿Y �Y|»PH'C� Ä] )3(|�Z] Ê» .

\>� 3:D�Y!¿Y �Y!» É� 6PHÄ¿Â¼¿ ÁD�Y!¿Y �Â=:" �Y ÉY�Ì6 

Ä] {!�fC-YIC1Ê» 'Uf» *�A{IC1d�_Z] �Z$0] F¿Y|G»Y Z] `»Y ¢Y /Ë .
dË*4e "YZ$» ÊB|##¯IC�f»*$0¿Zf? Z] R14 {*� Ê» @$�#e .C2! d�Y �ËZ+ Ê6G»: d$^ae ÉY�] R5/R11 �ËZ+ Ê6G»: d0+: 
Ê» @$O#e Y�|ËZ%¿.Ê» { ! d0+: �Y|» Ä] Ã|� dË*4e IZ#K$�{*� .IC2 d�  I!Y|f» �ËZ0] `»Y ¢Y /Ë .0~+: �Y|4» ^~�*e d

R12 !R15Ê» @$O#e {*� .{!|u d0+: ÉY�] �Y|» 5ËY20d�Y Ã|� ÊuY�& d-! .Z$¿ �Zf-! Ã|##¯ @$04e /Ë �Y|» ÊL!�y �{
>$?d�Y Ã|� Ê#$] .f-!}ZÊ» �Ë� 'C� Ä] Z9 |�Z]:

 �Y '^(IC1 :�Y414-Ze414+d-! 
 �Y |.]IC1 :2+Ze2-d-! 
 �Y |.]IC2 :0Ze4d-! 

! ÊuY�& �*0#� *ËY�{ dyZ� EC:
"Z%9 'C� �{ Ä¯ �*&)4(d�Y Ã|� Ã{Y{ >ËZ%¿{!�fC-Y �*0#� EC{ '»Z�!\�( )M��2cm1Ä6~7Z+ Z] cm1(Ä~¯ �{

 Ê» �! Ä&*w I*6v»Zf-! ! {*�}AC": Ä]Ê» IZ%RY{{�B .IZ4f¿Y "ZË�L "YZ$»AÄf+ZË Ã�Y|¿Y d=L BÊ» Ã{Z¨f�Y d»!Z4» É�${*�.
Ê» Ã|� Ã|¿Y*y �Y|4» M$vUe ˆRZ] Z$¿ Z»{ "YZ$» É�Z� *0CË �Y F? Äf^-Y{{�B.

�Y d%0( Ä� '»Z� �Ë� 'C� �Y|»$Ê» �Z� *0CË ! Ã|##¯ dË*4e A�*ex|�Z.
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\>� 4:É�Ì6 D�Y!¿Y �Y!»EC

d%0( �{ �*ex$�Y I{Z.» g!Z#f» Ê�*#$� `^#» /Ë1KHZÄfyZ  Ê»{*� d%0~( !d~»!Z4» /~Ë „�~+ Z~] Ã|~##¯ d~Ë*4e
 Zf-! @04» /Ë ÉZ? /Ë d4$4u �{ g:�? AÄfyZ#�Z¿}Ê» `»Y ¢Y É{!�! �{|�Z] .Ê~L!�y |�Z] Äf�Y|¿ {*L! ÊfËY|9 ÄC$e�*7 �{

É{!�! �]Y�] `»Y ¢Y) +ÄËZ?5(Ê¨#» /]|$+ �Y|4» |#C$» Y|$? >ËYZ+Y dËY|9 Êf(! |�Z^$»)4e \Ë�� Z] \�Z#f» `~»Y ¢Y d~Ë* (
Ê» >9Z¯A|]ZË _Z] dË*4e Ê#.Ë @¯ /]|$+ {*� Ê» dËY|9 5$»� gY�? ^�*e IZ#K$� �Y É�Y|4» "*\ d�Y{ |9Y*y ÃY�%9 Ä] Y� .

É�Z� *0CË d%0( �{AZf-!}ACÄ]DC`»  ¢Y ^�*e FG� ! Ã|� 'Ë|^e scaleÊ»{*�]5[.

\>�5:[f=Ì" �{ ÄfK� �ZG Ä' ÉZ.�Â=:" Á �f»Â?K 

I�f#¯ ! †#Ë�*f$¿Z»:
)!� !�C$» �Y Ã{Z¨f�Y ;6f<» ÉZ9 A �-�f#¯IPC !PLC Ê» Ã{Z¨f�Y I�f#¯ d=L )!� 5ËY \$¯�e ! {*� "Z~C»Y Z~$¿ Z~9÷�~Ë‰
d�Y .�Y Ä-Z4» 5ËY �{PLC )�Y{�? ! "Z»�+ IZ��Y ! DZRx&Y É�!: `%L d=L Ä] Z=¿: IZ��Y ! Ä$-!Y ÉZ9IPC Z] EZ^e�Y d=L 

{�? ! �]�Z¯)�Y d�Y Ã|� Ã{Z¨f�Y Ã|$J$? ! •Zy ÉZ9 .ZËZ�PLC �~O¿ �{ ^~�*f» ! É_*LZ~» Y*~¿ �Y dyZ� ÉY�] �O¿ {�*» 
d�Y Ã|� Äf+�B .5ËYPLC DYZ$=je '»Z� CPU Z~] IZf$jË{ É{!�! I*LZ» A16Z~] IZ~f$jË{ Ê~L!�y I*LZ~»A É{!�! 16

�a¯Y|u Z] Äf0] Ä46u I�f#¯ I*LZ»A ÊL!�y4É{!�! I*LZ»A Ä46u |�Z] Ê» b*-Z¿: .5ËY '»Z¯ 'C�PLC 'C� �{)6(>ËZ~%¿
d~~�Y Ã|~~� Ã{Y{ .I*LZ~~»cpudR�~~� Z~~] �*0~~�!�? /~~Ë '»Z~~� 40MHz ÄC^~~� I�~~f#¯ ! Ä~~O+Zu Z~~] ÃY�~~%9 CAN !

(MODBUS) RS485 ARS232 5$#J%9 !RTC ÄO+Zu "|¿Y*y IZ#$»�e !SDÊ»|�Z] .5ËY 5$? /]PLC Ä]Z�~» 
PLC d¯�� ^�*f» É_*LZ» ÉZ9 I*LZ» 5f0] ÉY�] 'Ë� /Ë AÃ|¿�Z� ÉZ9 Ê» Z9|�Z .I*LZ» d¯*� /Ë ^�*e Z9DType 

!9Ê» 'Uf» �KË|%9 Ä] 5$? |¿*� .ÄËvhePLC �Z#¯ �{ I*LZ» /Ë D�*U] Z$¿ cpuÉ!��]Back PlanÊ» � ( �Y ! {�~$B
 �Z$¿ {�*» ÄËvhe ÄC^� EZ^e�Y ']Z¯ 3Ë�&PLCI*LZ» !Ê» Z=¿: Ä] Y� Z9|¿Z��]4[.

ÉZ9 }Zf-! ! Ã{*] †#$J$t*� D�*U] ÄËvhe 5ËY12+!12-!5+!5-Ê» �Y�( Z=-*LZ» �Z$fyY �{ ! Ã{�¯ |$-*e Y� d-! Z~j] |~9{
 }Zf-! ÊK%9 b*-Z¿: ÊL!�y ! É{!�! I*LZ»5+Ê» Ã{Z¨f�Y Y� Z9}Zf-! Ê»Z%e I*LZ» 5ËY ! Ã{�¯ Ã{Z¨f�Y d-!|#¯ .

I*LZ» Ê»Z%e ÄCËY '$-|] Ê^¿ZL ÉZ9 /Ë Ä] �Z$¿cpuIZË�� ÄC^� I�f#¯ Z] ÃY�%9 CAN !232'»Z~� /~\*¯ {�] /Ë |¿�Y{ 
Ê» \U¿ I*LZ» Ê67Y {�] É!� �] Êf¯*� D�*U] {�] 5ËY ! Ã|� ÄfyZ� �Y|» 5ËY{*�.
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 d¯�� dyZ� {�] 5ËY �{ Ã|� Ã{Z¨f�Y �-�f#¯ !�C$»ATMEL iZ¿ Z] AT89C51CCOL !�C$» /Ë Ä¯ Ã{*] �Z$0~] �-�f#¯
#%e�|( �-�f#¯ Ê¿Z^$f�? Z] ÃY�%9 |CANÊ» Z$¿ �{*- D*] ÉY�Y{ É�YZ+Y i�¿ �O¿ �Y 5$#J%9 !|�Z].

É{!�! Z] {�Y|¿Zf�Y D�*7 Ä] IZf$jË{ É{!�! I*LZ»24V D�*? !{ ÉY�Y{ ! Ã|� ÊuY�& 8Ê» ÊËZe |�Z] ./~Ë ÉY�Y{ D�*? �9
! f�f�» ÄËZ?8D�*U] É{!�! ÊËZ? PNP )F#%Ë� {�Y|¿Zf�Y (Ê»]|�Z .É{!�! Ê»Z%e �-�f#¯!�C$» Z] �?*¯*f?Y /Ë 3Ë�& �Y Z9

 Ze ! Äf�Y{ EZ^e�Y500|#f09 Ä-!ZËY d-! .É{!�! �Y iY|¯ �9 "|� 5�!� Z] I*LZ» EZ^e�Y 5$#J%9 ! Z9cpu^�*e Ê67Y LED 
Ê» Ã{Y{ >ËZ%¿ I*LZ» É!� �]{*�.

ÊL!�y ÉY�] {�Y|¿Zf�Y D�*U] Z$¿ IZf$jË{ ÊL!�y I*LZ»24v�&D�*? !{ ÉY�Y{ ! Ã|� ÊuY8Ê~» ÊËZ~e D�*~? �~9 ! |~�Z]
 ! f�f�» ÄËZ? /Ë ÉY�Y{8D�*U] ÊL!�y ÄËZ? NPN Ê» |�Z] .ÄG- /Ë ÊL!�y �9 ÉY�] )Ê~� É:2804 (}Z~f-! �a¯Y|~u Z~]

50v d�Y Ã|� Äf+�B �O¿ �{ .ÊL!�y �Y /Ë �9 "|� IZ.+ Z] EZ^e�Y 5$#J%9 ! Z9cpu/Ë ^�*e Ê67Y LED I*LZ~» É!� 
{*�$» Ã{Y{ >ËZ%¿.

D�*U] Äf0] Ä46u �-�f#¯ I*LZ»PID{�Y{ Y� "Z»Z%9 �*�] Ä46u �Z=\ I�f#¯ ÊËZ¿Y*e .
Ä46u iZ%e |#¿Z» D�*U~] �*~$eY*J¯Y �Z~=\ Z~$¿ I*LZ» 5ËY �{ ! d�Y �Z$¿ {�*» /]|$+ /Ë ÃY�%9 Ä] b*-Z¿: �*$eY*J Ȳ /Ë Z912

/]|$+ É{!�! IZ¿Z¯ �Z=\ ÃY�%9 Ä] IZf$jË{ ÊL!�y D�*U] 12F-Z? É{!�! )d�Y b*-Z¿: É{!�! "YZ$» �K�ËZ%¿ F-Z? {Y|.e (
d�Y Ã|� Äf+�B �O¿ �{.�Ë{Z4»set point  !PID ^�*e cpuÊ67Y PLC �~$$he Z] I*LZ» 5ËY ! Ã|� IZ��Y I*LZ» 5ËY Ä] 

Ê» /]|$+ "YZ$» d$^ae �{ Ê.� �*$eY*J Ȳ �Y|4»|#¯.
ÉY�Y{ b*-Z¿: É{!�! I*j»4! É{!�! ! }Zf-4Ê» "ZË�L É{!�! |�Z] .�{ }Zf-! É{!�! "YZ$» Ã|� ÊuY�& Ã|##¯ dË*4e Ä] ÄL*e Z]

Ê6$» |u {�Y|¿Zf�Y d-Zu �{ "ZË�L "YZ$» ! d-!20-0ZË20-4Ê6$» d�Y Ã|� Äf+�B �O¿ �{ �G»:.
I*LZ» 5�Y /$C¨e "YZ$»10Bit 5$] Y� É{!�! �Y|4» ! Ã{*] 0Ze2048|#C$» d�ZK¿ .

Z» d=L /Ë �Y @f0$� †#Ë�*f$¿PC/Ë ÃY�%=] LCD A14d�Y Ã|� Ã{Z¨f�Y Š#ËY ."Z]� �Y Ã{Z¨f�Y "ZC»Y @f0$� 5ËY �{ ÉZ~9
 Ä»Z¿�] ;6f<» Ê» �!|4» Ê0Ë*¿|�Z] .Ä»Z  "Z]� IY!{Ë! Ã|� gZ<f¿Y Ê0Ë*¿C++Ê» d+Z� !�C$» d¯�� I*Uv» |�Z] .@f0$�

�Y Y� �O¿ {�*» DZRx&Y †#Ë�*f$¿Z»PLC 0$� Ê» >ËZ%¿ ! Äf+�B @f |9{ .Ä~] 3~Ë�& 5ËY �Y @f0$� DZ%$O#e 5$#J%9PLC 
Ê» '4f#»{*� .Ê»�Ë� DZ¿ZC»Y ÉY�Y{ †#Ë�*f$¿Z» �YZ+Y i�¿ |�Z]:
 DZ$6%R †#Ë�*f$¿Z» 
 É|#] "Z»� ! Z9�f»Y�Z? @$O#e 
 Z9�Y{*%¿ ! DZRx&Y IZ��Y ! d^  
 "*$�Y�^$-Z¯ 
 DZ»*¿Y{ Êf�{ I�f#¯ 
 Z9Z�y >ËZ%¿ 
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�\>6:0?G ÉZ¼¿PLC 

DZ$6%R †#Ë�*f$¿Z» ÉY�] PCÄO+Zu "|¿Y*y Z] PLC Ê» >ËZ%¿ Y� DZ$6%R �Z$¿ {�*» DZRx&Y |9{.5ËY Ä¯ ÊCËZ$+ ÉZ9�f»Y�Z?
Ê» >ËZ%¿ @f0$� d�Y �Ë� r��] |9{:

 É�*^R g: @ju 
 /$C¨e Ä] Ã|� Ä+Z�Y É�Z� Ê#w {Y*» @juK,P,N 
 Ã|  3Ë�Ze |$�Y @ju 
 PHÉ{!�! g: ÊL!�y !
 g: ÊL!�y ! É{!�! ÉZ»{ 
 "YZ$»PH!ECÃ|� 5$$.e 
 /¿Ze M�� d$.�! |$�Y ! �Z� Ê#w {Y*» ÉZ9 

`%? ! Z9�$� d$.�! 
Ê» Ã{Y{ >ËZ%¿ @f0$� ÉZ9�*fËY*J¯Y DZRx&Y|#f09 �Ë� r��] DZRx&Y 5ËY {*�:

 �Z� Ê#w {Y*» Ê^�Z#e ÉZ9�$� "{*] �Z] "YZ$» 
 `%? "{*] )*»Zy ZË 5�!�Ê67Y 
 Ê¿*#¯ d$.�! ! `%? †#Ë� �{ "Z]�� {Y|.e 

dRZ� ! xË�Ze 
�YZ+Y i�¿PLC d%0( '»Z� Ê» Ä¯ Ä¯ d�Y ÊËZ9 Ê~L!�y ! É{!�! I�f#¯ DZ$6%R |¿Y*e ix~RYA Z~=¿: EZ~^e�Y ! IZ~f$jË{ ÉZ~9

 É{!�! d+ZË�{A Z9Z�y: IZ��Y ! {*¯ "YZ$» Ä^�Zv»A Äf0] Ä46u I�f#¯ I*LZ» Ä] IZ��Y ! b*-Z¿: ÉZ9 Ä~46u I�~f#¯ I*LZ~» Ä] "
|9{ iZj¿Y Y� Äf0] Ä46u I�f#¯ ÉZ9�f»Y�Z? @$O#e ! Äf0] .I*LZ~» Ê»Z%e ÉZ~9PLC �YZ~+Y i�~¿ /~Ë ÉY�Y{ firmwere ÉY�~] 

É{!�! I�f#¯ ÊL!�y ! Z9 Z] EZ^e�Y 5$#J%9 ! ÊL�Zy ÉZ9cpu|#f09 .Ä~¯ I�~f#¯ '~%R '$-|~] Äf0~] Ä46u I�f#¯ I*LZ» Z»Y
 Ê» iZj¿Y ÉY�Y{ |9{ 'U¨» �YZ+Y i�¿ Ê» É�e|�Z] .{*¯ "YZ$» Ä^�Zv» ÉY�]CPU �Y|~4» d~+ZË�{ 5$-!Y �Y F? ECÉ{!�! g: 

Ê» @¯ �Z$0] DY�$$he ÉY�Y{ Ä¯ Ê» Ä^�Zv» Y*¿ �9 ÉY�] Y� {*¯ 3Ë�Ze "YZ$» |�Z] |#¯.ÉY�] É{!�! *6+ \Ë�� �|]�� "YZ$» 5ËY
Ê» Ã{Zf��+ Äf0] Ä46u I�f#¯ I*LZ»{*� .�*0#�EC{Ê» >ËZ%¿ ÉY�] ^4+ Ã|� Äf+�B �O¿ �{ r�& 5ËY ÉY�] Ä¯ Ê»! |�Z].

"YZ$» d+ZË�{ �Y F? Äf0] Ä46u I�f#¯ I*LZ»SET POINTÊ» �  É�|4] Y� Ê^�Z#e �$� �Y|4» É!� Ã|� @$O#e �Y|4» Ze |#¯
{*� Ã|¿Y*y �f»*6+ .Ä46u /Ë ^�*ePIÊ» IZ%RY Ã�Z]!{ ! Ã|� Ä^�Zv» Z9Z�y {*�.
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Ä7Ìf¿ sY{ZÆ:RÌ2 Á É�Ì6:
Ä¿Z<6B �Y É�Z$0] �{{�Y{ {*L! É�Z$]: {Y*» d�B�] "ZC»Y Z9 .ÉZ9�*0#� 5f�Y{ '$-{ Ä] @f0$� 5ËYEC!PH�$0~» �{ Z»{ !

": Ä~] Ã�Z~]!{ i�_ {Y*~» AÉv~h» {Y*» {*^%¯ D�*7 �{ Ä¯ Ã{*] Y�Y{ Y� i�¿ g: Z] Ã|� É�Z$]: {Y*» d�B�] \$¯�e d$6]Z( É{!�!
{�B Ä+Z�Y{�$B Ê» �Y�( Ã{Z¨f�Y {�*» {|j» É�Z$]: ÉY�] ! Ã|Ë .

Ã�Y|¿Y �*0#� 5$#J%9 ! fZy �{ �*0#� |#\ "{�¯ Ä+Z�Y Z] Ê» �*¿ >]Ze É�$B Ê#w {Y*» �Z$¿ {�*» "YZ$» "Y*e M$vU~e Y� É�Z~�
{*%¿ .Ê#w {Y*» Ä] ÃZ$B �Z$¿ "YZ$» A>]Ze "YZ$» >ËYZ+Y Z] Ä¯ Ê#.» 5Ë|]#J%9 ! |#C$» �$$he �Z� Ê~» fZy 'yY{ ÉZ9�*0#� 5$-

fZy 'yY{ {Y*» >ËYZ+Y "YZ$» ! {Y*» Ã{Z¨f�Y Ã*v¿ �Y Ê��YZB |¿Y*e )ÃZ$B ŒZ^fuY i|R ! ÃZ$B ^�*e {Y*» "{�C¿ 8�U» (! Ä~$=e
Évh» {Y*» "YZ$»_|#¯ M$vUe Y� �Z�.

D�*? ÉY�Y{ @f0$�ÉZ9232 A485 ACANÊ»É!� �~] DZ~Rx&Y "{�~¯ I|] ! {� "ZC»Y ! |�Z] {�Y{ Y� ÄC^~� .@f0~$� Yv~-
Ê» Ä¿Z<6B Ê67Y I�f#¯ "YZ~$» A\~$¯�e d^0¿ A"|� )*»Zy ! 5�!� 'a» ;6f<» 5$»Y�+ "Y*ePH!ECÃZKf~�{ Ä~] Ä~] Y� 

|ËZ%¿ IZ��Y.
Ã{Z� Ê-�f#¯ @fË�*K-Y �Y ÃZKf�{ 5ËY Ê-�f#¯ d%0( �{PI�� � Y �] Z9 Ä-*- ÊKf+�B '$-{ Ä] "Z»� �!�» Z] d�Y Ã|� Ã{Z¨f�Y g*

Ã|~##¯ I�~f#¯ ! Ã|� DY�$$he �Z\{ @f0$� I|» Z9�*0#� ÊKf+�B Êfu ! �Z� Ê#w {Y*»PI@f0~$� I|~» Ä~] ÊKf0~]Y! '$-|~] 
d�Y{ |9Y*<¿ ÃY�%9 Ä] Y� g*6�» {�C6%R .\ËY�~� 5$$.¿ ÉY�] Ê4$^�e ;6f<» ÉZ=�!� �Y "Y*e Ê» @f0$� Ê-�f#¯ ><] �{ Yv-

 Ã|##¯ I�f#¯PID {�¯ Ã{Z¨f�Y .@f0$� 5ËY �*0#� {*L! '$-{ Ä] PHÊ» É{ZË� Ê¿Z»� �$yZe ÉY�Y{ Ã{Z¨f�Y '$-{ 5$%9 Ä] A|�Z]
)!� Ä] d^0¿ Y� É�f=] {�C6%R |#%�*9 I�f#¯ ÉZ=�!� �Yd�Y{ |#9Y*y ÃY�%9 Ä] /$�x¯ ÉZ9 .
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