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Functions

pH Calibration

HI 223 Calibration Check

Microprocessor pH Meter

Confirm 2 Buffer
nd

CFM

Select 2 Buffer

nd

/

Confirm 1 Buffer
st

CFM

/
Select 1 Buffer

st

Start Calibration

CAL

CFM/GLP Show GLP Information

Set Instrument Parameters

Clear Log/Cal Information

SET/CLR

RCL
Recall Log Information

LOG
Store Log Information

Select pH/ORP

RANGE

RCL

LOG

CLR
SET

C

C

RANGE

GLP
CFM

CAL

C

ATC

pH

SLOW

FAST

POOR
GOOD

Padma
pewa
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Functions pH Calibration

HI 223 Calibration Check

Microprocessor pH Meter

Confirm 2 Buffer
nd

CFM

Select 2 Buffer
nd

/

Confirm 1 Buffer
st

CFM

/ Select 1 Buffer
st

Start CalibrationCAL

CFM/GLP Show GLP Information

Set Instrument Parameters
Clear Log/Cal InformationSET/CLR

RCL Recall Log Information

LOG Store Log Information

Select pH/ORPRANGE

RCLLOG

CLR
SETCC

RANGE
GLP
CFMCAL

Front PanelFront Panel Primary LCD
Secondary LCD

C

ATC
pH

SLOW FASTPOOR GOOD1

83

2

7

4

6

5

10

9

Electrode
Condition

Electrode
Response

POWER
12VDC

INPUT TEMP

11

12

13

14

Rear PanelRear Panel

RS232

15

�"�#���$#�%

��$"��$#�%
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CAL CFM

WRONG

DUE

CLEAR CAL if new electrode

CHECK

mV
LOG

ATC

BUFFER 12

RCL DELpH
MTC

BUFFERCONTAMINATED
ELECTRODE

BUFFER

Unscrew electrode refilling cap SETUP

CLEAN

SLOW FASTPOOR GOOD
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(66.+(/,:3=� /954� /,$�,+(/.+,� ,00,6/�$.4/� ;,� 61$�,)4(/,*� 01+�� �1� .4,� /9,
�./1$(/56��,$�,+(/.+,��1$�,)4(/51)�0,(/.+,=�61)),6/
()*�4.;$,+-,�/9,����	

����/,$�,+(/.+,��+1;,�5)/1
/9,�4($�:,�(4�6:14,�/1�/9,�,:,6/+1*,�(4��1445;:,�()*�2(5/
01+�(�0,2�$5)./,4�

0� /9,� /,$�,+(/.+,�10� /9,� 4($�:,� 54� 7)12)=�$().(:� 61$�,)4(/51)� 6()�;,
�,+01+$,*�;3�*5461)),6/5)-�/9,�/,$�,+(/.+,��+1;,�

�9,�*54�:(3�25::�/9,)�4912�/9,�*,0(.:/�/,$�,+(/.+,�10�	��I�
1+�/9,�:(4/�+,61+*,*�/,$�,+(/.+,�+,(*5)-�25/9�/9,�DI�O
43$;1:�;:5)75)-�

�9,�/,$�,+(/.+,�6()�)12�;,�(*J.4/,*�25/9�/9,������7,34�!0+1$�8	&�&�F�
/1��	&�&�F�"�

�������������	�

�)�1�/51)(:���
�,:,6/+1*,�$.4/�;,�.4,*�/1��,+01+$���
�$,(4.+,$,)/4�!4,,
�66,441+5,4"�

�<5*(/51)8�,*.6/51)�
1/,)/5(:�!�����"�$,(4.+,$,)/4��+1>5*,�/9,�?.()/5056(8
/51)�10�/9,�1<5*5@5)-�1+�+,*.65)-��12,+�10�/9,�/,4/,*�4($�:,�

�1�61++,6/:3��,+01+$�(�������$,(4.+,$,)/=�/9,�4.+0(6,�10�/9,���
�,:,6/+1*,
$.4/�;,�6:,()�()*�4$11/9�


+,/+,(/$,)/�41:./51)4�(+,�(>(5;:,�/1�61)*5/51)�/9,�,:,6/+1*,�()*�4�,,*�.��/9,
+,4�1)4,�/5$,�

C

MTC

C

pH

SLOW FASTPOOR GOOD

ATC

C

SLOW FASTPOOR GOOD

mV

C

ATC



�

C� �9,� 5)4/+.$,)/� (./1$(/56(::3� *,0(.:/4� /1� /9,� ��

$,(4.+,$,)/�$1*,�50�������
�/3�,���
�,:,6/+1*,
54�*,/,6/,*�

C���.;$,+-,�/9,���
�,:,6/+1*,�/5��!��6$E�PO"�5)/1�/9,
4($�:,���::12�(�0,2�$5)./,4�01+�/9,�+,(*5)-�/1�4/(8
;5:5@,�

C��9,�5)4/+.$,)/�*54�:(34�/9,�$%�+,(*5)-�1)�/9,��+5$(+3�����

C��0�/9,�+,(*5)-�54�1./�10�+()-,=�/9,�6:14,4/�0.::846(:,�>(:.,�25::�;,�*54�:(3,*
;:5)75)-�1)�/9,��+5$(+3�����

	�
��� 	�����	���� ���������	�

�1)),6/� /9,� �� ��� E	�� /,$�,+(/.+,� �+1;,� ()*� /.+)� /9,
5)4/+.$,)/�1)���5��/9,�/,$�,+(/.+,��+1;,�5)/1�/9,�4($�:,�()*
(::12�/9,�+,(*5)-�1)�/9,�4,61)*(+3�����/1�4/(;5:5@,�

�(:5;+(/,�/9,�5)4/+.$,)/�0+,?.,)/:3=�,4�,65(::3�50�95-9�(66.+(63�54�+,?.5+,*���1+
;,4/�+,4.:/4�()*�61)4/()/�*54�:(3�10�,:,6/+1*,�61)*5/51)�()*�,:,6/+1*,�+,4�1)4,
1)�/9,�;(+�-+(�9�-(.-,4�2,�4.--,4/�(/�:,(4/�(�*(5:3�6(:5;+(/51)�

�9,�5)4/+.$,)/�491.:*�;,�+,86(:5;+(/,*B

C �9,),>,+�/9,����,:,6/+1*,�54�+,�:(6,*�

C �/�:,(4/�1)6,�(�*(3�

C �0/,+�/,4/5)-�(--+,445>,�69,$56(:4�

C 0�95-9�(66.+(63�54�+,?.5+,*�

C 0���������$,44(-,�54�*54�:(3,*�*.+5)-�$,(4.+,$,)/�

�>,+3� /5$,� 31.� 6(:5;+(/,� /9,� 5)4/+.$,)/� .4,� 0+,49� ;.00,+4� ()*� �,+01+$�()
,:,6/+1*,�6:,()5)-��+16,*.+,�!4,,��(-,��	"�

�����	
��


1.+�4$(::�?.()/5/5,4�10�/9,�;.00,+�41:./51)4�5)/1�6:,()�;,(7,+4��0��1445;:,=�.4,
�:(4/56�1+�-:(44�;,(7,+4�/1�$5)5$5@,�()3�����5)/,+0,+,)6,4�

�1+�(66.+(/,�6(:5;+(/51)�()*�/1�$5)5$5@,�6+144861)/($5)(/51)=�.4,�/21�;,(7,+4
01+�,(69�;.00,+�41:./51)���),�01+�+5)45)-�/9,�,:,6/+1*,�()*�1),�01+�6(:5;+(/51)�

��� 	��������




��

ATC

���������

�9,�.4,+�9(4�(�69156,�10���$,$1+5@,*�;.00,+4B�������#=���&�=���#�=���&�=
 ��#=��&�&��()*��	����

/� 54�(:2(34�+,61$$,)*,*�/1��,+01+$�(�/218�15)/�6(:5;+(/51)=�912,>,+�/9,
5)4/+.$,)/�(:41�(::124�(�1),8�15)/�6(:5;+(/51)=�(4�*,46+5;,*�1)��(-,����

	�����
�	� ��
��	
��

�1+�$14/�(��:56(/51)4�5/�54�+,61$$,)*,*�/9(/������&��1+���#��;.00,+4�;,�.4,*
(4�/9,�05+4/�6(:5;+(/51)��15)/�()*������&��!01+�(65*56�4($�:,4"�1+���� ��#E
�&�&��!01+�(:7(:5),�4($�:,4"�(4�/9,�4,61)*�6(:5;+(/51)��15)/�

����� �9,�����	����;.00,+�54�)1/�01+�-,),+(:�$,(4.+,$,)/Q�.4,�1):3�50�/9,
4($�:,�54�>,+3�(:7(:5),�/1�(>15*�41*5.$�,++1+�

C $$,+4,�/9,����,:,6/+1*,�()*�/9,�/,$�,+(/.+,��+1;,�(��+1<5$(/,:3

��6$�!�PO"�5)/1�/9,�;.00,+�41:./51)�10�31.+�69156,�!������#=���&�=
��#�=���&�=� ��#=��&�&��1+��	���"�()*�4/5+�-,)/:3���9,�/,$�,+(/.+,
�+1;,�491.:*�;,�6:14,�/1�/9,����,:,6/+1*,�

C 
+,44�/9,�����7,3��D���O�()*�D��O�/(-4�25::�;,�1)=�()*�/9,�D�� ��
����()�#�*��%�+�"�,�O�/(-�25::�;:5)7�

C 
+,44�/9,������7,3�50�31.�(+,�.45)-�(�),2�,:,6/+1*,�1+�2()/��/1�6:,(+��/9,
6(:5;+(/51)�954/1+3���9,�5)4/+.$,)/�25::�*54�:(3�/9,�D,�# O�$,44(-,�01+
(�0,2�4,61)*4�

/�54�>,+3�5$�1+/()/�/1�6:,(+�/9,�6(:5;+(/51)�954/1+3�29,)�(�),2�,:,6/+1*,�54
.4,*�;,6(.4,�(::�,++1+�()*�2(+)5)-�$,44(-,4�/9(/�(��,(+�*.+5)-�6(:5;+(/51)
*,�,)*�1)�/9,�6(:5;+(/51)�954/1+3�

C 
+,44�/9,�����7,3=�1+�2(5/�(�0,2�4,61)*4�/1�61)/5).,�

����� �9,�(;1>,�;,9(>51+�9(��,)4�1):3�50�6(:5;+(/51)�954/1+3�54�)1/�,$�/3�

C��9,�5)4/+.$,)/�25::�*54�:(3�/9,�$,(4.+,*����1)�/9,��+5$(+3����=�()*
/9,�$14/�61$$1)�;.00,+�!D��&�O"�1)�/9,�4,61)*(+3�����(:1)-�25/9
D���O=�D��O�()*�D-.�� ���O�/(-4�

C �9,��D O�/(-�25::�;:5)7�.)/5:�/9,�+,(*5)-�9(4�4/(;5:5@,*�

CLEAR CAL if new electrode

pH
CAL



���

ATC

CAL

pH
C

ATC

C 
+,44�/9,������7,34�/1�4,:,6/�(�*500,+,)/�;.00,+�>(:.,=�50�),6,44(+3�

C��9,)�/9,�+,(*5)-�54�4/(;:,�()*�6:14,�/1�/9,�4,:,6/,*�;.00,+=�/9,�D���O
/(-�25::�;:5)7�()*�50�,)(;:,*=�()�(.*5;:,�45-)(:�25::�41.)*�

C 
+,44�/9,�����7,3�/1�61)05+$�/9,�6(:5;+(/51)���9,�5)4/+.$,)/�25::�(47�01+�(
4,61)*�6(:5;+(/51)�;.00,+�()*�*54�:(3�/9,�$,(4.+,*����1)�/9,�05+4/�����:5),
()*�/9,�4,61)*�6(:5;+(/51)�;.00,+�1)�/9,�4,61)*�����:5),�

C 0�),6,44(+3=��+,44�/9,������7,34�/1�4,:,6/�(�*500,+,)/�;.00,+�>(:.,�

����� �9,�5)4/+.$,)/�25::�(./1$(/56(::3�475��/9,�;.00,+�.4,*�01+�/9,�05+4/��15)/�
/�(:41�475�4���#��50���&��2(4�.4,*=�()*�>56,�>,+4(���57,254,=�5/�25::�475�
 ��#�50��&�&��9(4�;,,)�.4,*=�()*�>56,�>,+4(�

C �5)4,�/9,�,:,6/+1*,�5)�1),�10�/9,�;,(7,+4�10�/9,�4,61)*�;.00,+�41:./51)=�/9,)
5$$,+4,�/9,����,:,6/+1*,�()*�/9,�/,$�,+(/.+,��+1;,�(��+1<5$(/,:3���6$
!�PO"�5)/1�/9,�4,61)*�;.00,+�41:./51)�()*�4/5+�-,)/:3���9,�/,$�,+(/.+,
�+1;,�491.:*�;,�6:14,�/1�/9,����,:,6/+1*,�

C �9,�D O�5)*56(/51)�25::�;:5)7�1)�����.)/5:�/9,�+,(*5)-�9(4�4/(;5:5@,*�

C �9,)�/9,�+,(*5)-�54�4/(;:,�()*�6:14,�/1�/9,�4,:,6/,*�;.00,+=�/9,

D���O�/(-�25::�;:5)7�

C 
+,44�/9,������7,3�/1�61)05+$�/9,�6(:5;+(/51)�

�9,�5)4/+.$,)/�25::�+,/.+)�/1�)1+$(:�1�,+(/51)�()*�25::�$,$1+5@,�/9,��6(:5;+(8
/51)� *(/(�

������ 
+,44� /9,����� � 7,3� ()3� /5$,� *.+5)-� 6(:5;+(/51)� /1� *54�:(3� /9,
/,$�,+(/.+,� +,(*5)-�

������
�	� ��
��	
��

C��
+16,,*�(4�*,46+5;,*�5)��D/218�15)/�6(:5;+(/51)O�

C��
+,44�/9,�����7,3�(0/,+�/9,�05+4/�6(:5;+(/51)��15)/�9(4�;,,)�61)05+$,*�

�9,�5)4/+.$,)/�25::�+,/.+)�/1�)1+$(:�1�,+(/51)�()*�25::�$,$1+5@,�/9,�1),8
�15)/� 6(:5;+(/51)�*(/(�

ATC



��

CAL

BUFFER 1

pH

ELECTRODECLEAN

ATC

ATC

�9,�4/1+,*�6(:5;+(/51)�954/1+3�/1�.4,*�544.,�,++1+�()*�2(+)5)-�$,44(-,4�*.+5)-
6(:5;+(/51)�/1�9,:��,)4.+,�/9,�95-9,4/�(66.+(63�

�4� ,:,6/+1*,� (-5)-� 54� )1+$(::3� (� 4:12� �+16,44=� 4.;4/()/5(:� 69()-,4� 0+1$
�+,>51.4�6(:5;+(/51)4�(+,�:57,:3�*.,�/1�(�/,$�1+(+3��+1;:,$�25/9�/9,�,:,6/+1*,
1+�;.00,+4���(:5;+(/5)-�.)*,+�/9,4,�61)*5/51)4�25::�-5>,�$,(4.+,$,)/�,++1+4�

��������������

�++1+�$,44(-,4�(��,(+�50�1),�1+�(::�10�/9,�6(:5;+(/51)��(+($,/,+4�(+,�1./�10
(66,�/,*�25)*124���9,)�/9,4,�$,44(-,4�(+,�*54�:(3,*�6(:5;+(/51)�6())1/�;,
61)05+$,*�

������ ������

�954�$,44(-,�(��,(+4�29,)�/9,�*500,+,)6,�;,/2,,)�/9,����+,(*5)-�()*�/9,
>(:.,�10�/9,�4,:,6/,*�;.00,+�54�/11�;5-��0�/954�,++1+�$,44(-,�54�*54�:(3,*=�69,67
50�31.�9(>,�4,:,6/,*�/9,��+1�,+�6(:5;+(/51)�;.00,+�

����� ����	����

�954�,++1+�$,44(-,�5)*56(/,4�(�;(*�,:,6/+1*,�61)*5/51)�!1004,/�1./�10�(66,�/,*
25)*12=�1+�4:1�,�.)*,+�/9,�(66,�/,*�:12,+�:5$5/"�

�:,()� /9,� ,:,6/+1*,� (661+*5)-� /1� /9,� �:,()5)-� 
+16,*.+,� 1)� �(-,� �	� /1
5$�+1>,�5/4�61)*5/51)�()*�+,�,(/�/9,�6(:5;+(/51)���954�,)4.+,4�/9,�+,$1>(:�10
05:$=�*5+/�1+�*,�145/4�1)�/9,�-:(44�;.:;�()*�+,0,+,)6,�J.)6/51)�

������ ����	����� (:/,+)(/5)-� 25/9� ������ ������

�954�,++1+�$,44(-,�(��,(+4�29,)�,:,6/+1*,�4:1�,�,<6,,*4�/9,�95-9,4/�(66,�/,*
4:1�,�:5$5/���1.�491.:*�69,67�31.+�,:,6/+1*,�()*�.4,�0+,49�;.00,+�

ATC

�
��
	��� 	��������
� ��������



���

CAL

CLEAR CAL if new electrode

ATC

BUFFER 1

pH

ATC

CAL CFM

BUFFER 1

pH
ATC

ELECTRODECLEAN

����	����

�954��$,44(-,�(��,(+4�50�/9,�6:,()5)-��+16,*.+,��,+01+$,*�(4�(�+,4.:/�10�/9,
(;1>,�/21�$,44(-,4�54�01.)*�;3�/9,�5)4/+.$,)/�/1�;,�.)4.66,440.:���,�:(6,�/9,
,:,6/+1*,�

������ ������� 	�����	���

�954�$,44(-,�(��,(+4�50�/9,�/,$�,+(/.+,�10�/9,�;.00,+�54�1./45*,�/9,�*,05),*

;.00,+� /,$�,+(/.+,� +()-,�

	��
�
����������

�.+5)-�6(:5;+(/51)=�/9,��(:5;+(/51)��9,67�0,(/.+,�()(:3@,4�/9,�,:,6/+1*,�6(:5;+(/51)
954/1+3�()*�2(+)4�/9,�.4,+�29,)��+1;:,$4�9(>,�;,,)�*,/,6/,*��/�54��1445;:,�/1
1>,+� +5*,� /9,�2(+)5)-�$,44(-,4� ()*� 61)05+$� /9,� 6(:5;+(/51)� ;./� 5/� 54� )1/
+,61$$,)*,*�

����� ��� 
�� ���� ����	����

�954�2(+)5)-�54�*54�:(3,*�()3�/5$,�/9,�),2�6(:5;+(/51)��(+($,/,+4�(+,�;,//,+
/9()�/9,��+,>51.4��(+($,/,+4���1.�6()�6:,(+�/9,�6(:5;+(/51)�954/1+3�;3��+,448
5)-�/9,�����7,3=�1+�61)/5).,�;3��+,445)-�/9,�����7,3�

����� ����	����

�954�2(+)5)-� (��,(+4� *.+5)-� �(:5;+(/51)� �9,67� 01+� /9,� 4,61)*� 6(:5;+(/51)
;.00,+�29,)�/9,�5)4/+.$,)/�9(4�*,/,6/,*�(�4$(::�>(+5(/51)�10�1004,/�1+�;1/9
1004,/� ()*� 4:1�,� �(+($,/,+4�� �954� >(+5(/51)�$(3� +,4.:/� 0+1$� *5+/� 1)� /9,
,:,6/+1*,���,0,+�/1�/9,�,:,6/+1*,�6:,()5)-��+16,*.+,���954�,)4.+,4�/9,�+,$1>(:
10�05:$=�*5+/�1+�*,�145/4�1)�/9,�-:(44�;.:;�()*�+,0,+,)6,�J.)6/51)�

����� ����	����� (:/,+)(/5)-� 25/9� ������ ������

�954�2(+)5)-�(��,(+4�*.+5)-��(:5;+(/51)��9,67�5)�/9,�05+4/�6(:5;+(/51)�;.00,+�(4

CAL

WRONG

CLEAR CAL if new electrode

ATC
pH

BUFFER



��

�9,)�.45)-�()�(��+1�+5(/,�������
��3�,�����,:,6/+1*,�25/9��5)=�������
()*��������25::�(44,44�,:,6/+1*,�61)*5/51)�()*�+,4�1)4,�/5$,�*.+5)-�,(69
6(:5;+(/51)=�()*�*54�:(3�/9,�6(:5;+(/51)�4/(/.4�01+�/9,�+,4/�10�/9,�*(3�

�9,�*5-5/(:�-(.-,�01+�,:,6/+1*,�61)*5/51)�54�(�+,�+,4,)/(/51)�10�/9,�1004,/�()*
4:1�,��,+01+$()6,�10�/9,�,:,6/+1*,���9,�+,4�1)4,�-(.-,�54�(�0.)6/51)�10�/9,
4/(;5:5@(/51)� /5$,� ;,/2,,)� /9,� 05+4/� ()*� 4,61)*� 6(:5;+(/51)� ;.00,+4�� �9,4,
-(.-,4�+,0:,6/�,:,6/+1*,��,+01+$()6,�()*�491.:*�;,�,<�,6/,*�/1�4:12:3�*,8
6+,(4,�1>,+�/9,�:50,�10�/9,�,:,6/+1*,�

�9,�61)*5/51)�()*�+,4�1)4,�-(.-,4�4912�/9,�,:,6/+1*,N4�61)*5/51)�(/�/9,�/5$,
10�6(:5;+(/51)�1):3�()*�(+,�*54�:(3,*�01+�/9,�+,4/�10�/9,�*(3�/9,�6(:5;+(/51)�54
�,+01+$,*�� �1+� (� 61)/5).1.4� *54�:(3� 10� ,:,6/+1*,� 61)*5/51)� (/� /9,� /5$,� 10
6(:5;+(/51)=�*(5:3�6(:5;+(/51)�54�),6,44(+3���9,�61)*5/51)�()*�+,4�1)4,�(+,�(:41
>545;:,�29,)�>5,25)-���
�*(/(�

0�/9,�5)4/+.$,)/�54�)1/�6(:5;+(/,*�1+�5/�9(4�;,,)�6(:5;+(/,*�1):3�(/�1),��15)/
1+� 50� /9,� 6(:5;+(/51)� 954/1+3�2(4� *,:,/,*=� /9,� ,:,6/+1*,� 61)*5/51)� ()*� /9,
,:,6/+1*,�+,4�1)4,�-(.-,4�25::�;,�,$�/3�

SLOW FASTPOOR GOOD

SLOW FASTPOOR GOOD

���	����� 	�
�����
� �
���	����� ����
��� ����

(�+,4.:/�10�.)(66,�/(;:,�1004,/�>(+5(/51)�1+�5)�/9,�4,61)*�6(:5;+(/51)�;.00,+�(4
(�+,4.:/�10�.)(66,�/(;:,�4:1�,�>(+5(/51)���954�>(+5(/51)�$(3�+,4.:/�0+1$�*5+/�1)
/9,�,:,6/+1*,�1+�61)/($5)(/,*�;.00,+���,0,+�/1�/9,�,:,6/+1*,�6:,()5)-��+16,*.+,
1+�.4,�0+,49�;.00,+�

���	�
�	��� ������

�954�2(+)5)-�$,44(-,� (��,(+4� 5)� 1+*,+� /1� (:,+/� /9(/� /9,� ;.00,+� 61.:*� ;,
61)/($5)(/,*���,0+,49�31.+�;.00,+�()*�61)/5).,�/9,�6(:5;+(/51)��+16,*.+,�

ATC

CAL

BUFFER 1

pH

CHECK BUFFER
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�9,�5)4/+.$,)/�25::�*54�:(3�/9,�6.++,)/�*(/,�!$$�**"�1)�/9,��+5$(+3����=�/9,
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�9,)�/9,�����7,3�54��+,44,*=�(�61$�:,/,�4,/�10�5)01+$(/51)�54�4/1+,*���9,
�(+($,/,+4� 10� (� +,61+*� (+,� *(/,=� /5$,=� ��=�$%=� /,$�,+(/.+,=� ()*� ��
6(:5;+(/51)�*(/(��0�(�������
��3�,���
�,:,6/+1*,�54�.4,*����5)01+$(/51)�54
)1/�4/1+,*�

�
��� ������� �	


+,44�/9,�����7,3�/1�+,/+5,>,�/9,�5)01+$(/51)�4/1+,*�295:,�5)�$,(4.+5)-�$1*,�

0�)1�*(/(�2,+,�:1--,*�/9,�5)4/+.$,)/�*54�:(34B

� � � � � 
 �



��'

�/9,+254,�/9,�5)4/+.$,)/�25::�*54�:(3�:1-�*(/(�1)�/9,��+5$(+3�����()*�/9,
:(4/�4/1+,*�+,61+*�).$;,+�1)�/9,�4,61)*(+3����=�(:1)-�25/9�/9,�0���1�()*
/9,�0���1�/(-4�

�������9,�0���1�()*�0���1�/(-4�+,$(5)�1)�����295:,�5)4/+.$,)/�54�5)�/9,
>5,25)-�:1--,*�*(/(�$1*,�


+,44�/9,�����7,3�(/�()3�/5$,�/1�+,/.+)�/1�$,(4.+5)-�$1*,�


+,44�/9,������7,34�/1�46+1::�;,/2,,)�4($,��(+($,/,+�01+�*500,+,)/�+,61+*4=
295:,���=�$%=�/,$�,+(/.+,=�D�1.+O=�D�,(+O=�D1���O=�D��1
O�1+�D*���+,61+*O
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