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7KDQN�\RX� IRU�SXUFKDVLQJ� WKH�)LHOG�6FRXW70�7'5�����
VRLO� PRLVWXUH�� HOHFWULFDO� FRQGXFWLYLW\� DQG� VRLO� VXUIDFH�
WHPSHUDWXUH� PHWHU�� 7KLV� PDQXDO� GHVFULEHV� WKH� PHWHU
V�
JHQHUDO�IHDWXUHV�DQG�RSHUDWLRQ�� 
 

6RLO�PRLVWXUH�LV�D�FULWLFDO��DQG�SRWHQWLDOO\�KLJKO\�YDULD�
EOH�� FRPSRQHQW� RI� WKH� VRLO� HQYLURQPHQW�� 7LPH� GRPDLQ�
UHIOHFWRPHWU\� LV� D� SURYHQ� WHFKQRORJ\� IRU� TXLFNO\� DQG�
DFFXUDWHO\� GHWHUPLQLQJ� YROXPHWULF� ZDWHU� FRQWHQW�
�9:&�� LQ� VRLO�� (OHFWULFDO� FRQGXFWLYLW\� �(&�� LV� D� IXQF�
WLRQ�RI�WKH�PRLVWXUH�DQG�VDOW�LQ�WKH�VRLO��7KH�PHWHU�DOVR�
PHDVXUHV�VRLO�VXUIDFH�WHPSHUDWXUH��7KH�XVHU�FDQ�TXLFNO\�
WUDQVLWLRQ� EHWZHHQ� WDNLQJ� 9:&� UHDGLQJV� LQ� VWDQGDUG�
DQG�KLJK-FOD\�PRGH� 
 

7KH�7'5����
V� SUREH� FRQQHFWV� WR� WKH� GLVSOD\�ZLWK� DQ�
����� LQFK� FDEOH��7KLV� DOORZV� WKH�XVHU� WR� WDNH�PHDVXUH�
PHQWV�LQ�D�ILHOG��VSRUWV�VXUIDFH��RU�JUHHQKRXVH�EHQFK�� 
 

7KH�PHWHU�FDQ�EH�XSJUDGHG� �LWHP�����*8�� WR�DFWLYDWH�
WKH� EXLOW-LQ� GDWD� ORJJHU� DQG� *36�� 7KLV� HOLPLQDWHV� WKH�
QHHG� WR� UHFRUG� GDWD�PDQXDOO\�� 7KH� GDWD� SRLQWV� FDQ� EH�
YLHZHG�ZLWK� WKH� )LHOG6FRXW�0RELOH� DSS� WKDW�PDSV� RXW�
VRLO�PHDVXUHPHQWV� XVLQJ� ORJJHG�*36� ORFDWLRQV��0HDV�
XUHPHQWV� FDQ� DOVR� EH� VDYHG� WR� D� 86%� GULYH� WKDW� LV�
SOXJJHG�LQWR�WKH�EXLOW-LQ�86%�SRUW� 
� 
&RQWHQWV 
� 
<RXU��VKLSPHQW�LQFOXGHV�WKH�IROORZLQJ�FRPSRQHQWV� 
-�7'5�����PHWHU� 
-�&DUU\LQJ�FDVH 
-���$$�EDWWHULHV 
������� 
1RWH��7'5�URGV�DUH�VROG�VHSDUDWHO\ 

General overview 
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Meter dimensions 
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&KDQJLQJ�WKH�EDWWHULHV 
7KH�7'5�����UHTXLUHV���$$�EDWWHULHV��7KH�EDWWHU\�
KROGHU� LV�RQ� WKH�XQGHUVLGH�RI� WKH�GLVSOD\�XQLW��5H�
PRYH�WKH�VFUHZV�DQG�WDNH�RII�WKH�EDVH�SODWH��,QVWDOO�
EDWWHULHV�DQG�HQVXUH�FRUUHFW�SRODULW\�E\�UHIHUHQFLQJ�
WKH�����SRVLWLYH�DQG��-��QHJDWLYH�ODEHOV�DW�HLWKHU�HQG�
RI� HDFK� VORW�� 5HSODFH� WKH� EDVH� SODWH�� %H� VXUH� WKH�
VHQVRU� LV� VWLOO� SOXJJHG� LQWR� WKH� VRFNHW� �VHH� LPDJH�
EHORZ�� 

Batteries  

%DWWHU\�OLIH 
7KH� EDWWHU\� OHYHO� LV� FKHFNHG�
HYHU\�WLPH�WKH�GLVSOD\�XQLW�LV�
WXUQHG�RQ���,I�WKH�EDWWHU\�OHYHO�
LV� ORZ�� RU� LI� D� EDWWHU\� LV� LQ�
VHUWHG�LQFRUUHFWO\��WKLV�ORZ�EDWWHU\�LPDJH�VKRZV�RQ�
WKH� IXOO� VFUHHQ� IRU� DERXW� ��� VHFRQGV� DQG� WKH� GLV�
SOD\�ZLOO�DXWRPDWLFDOO\�WXUQ�RII� 
 
,Q�DGGLWLRQ�WR�IUHTXHQF\�RI�XVH��EDWWHU\�OLIH� LV� LP�
SDFWHG� E\� XVH� RI� WKH� EDFNOLJKW� DQG�*36� UHFHLYHU�
�IRU� XSJUDGHG� XQLWV��� ,I� QRW� QHHGHG�� WKH�*36� IHD�
WXUH�VKRXOG�EH�GLVDEOHG��7KH�EDFNOLJKW�FDQ�EH�VHW�WR�
$872�PRGH� �S�� �����7KLV� DOORZV�HQRXJK� WLPH� WR�
VHH�WKH�UHDGLQJ�ZLWKRXW�XQGXO\�WD[LQJ�WKH�EDWWHU\� 

FDEOH 
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Button Functions 

%DVLF�%XWWRQ�2SHUDWLRQV 
 
21�2))�RU�%$&.�EXWWRQ 

3UHVV�WKLV�EXWWRQ�EULHIO\� WR�WXUQ�RQ�WKH�
GLVSOD\�� 7KH� PHWHU� ZLOO� WKHQ� GLVSOD\�
WKH�'DWD�VFUHHQ��S������7R�WXUQ�WKH�PH�
WHU� RII�� SUHVV� DQG� KROG� WKLV� EXWWRQ� IRU�
DERXW���VHFRQGV� 
 

:KHQ� LQ� WKH� 6HWWLQJV� 0HQX� VFUHHQ� �S�� ����� SUHVV�
WKLV�EXWWRQ� WR� UHWXUQ� WR� WKH�'DWD�VFUHHQ�� ,I� \RX�DUH�
LQ� D� VHWWLQJV� RSWLRQ� WKDW� UHTXLUHV� LWV� RZQ� VFUHHQ��
WKLV� EXWWRQ� ZLOO� UHWXUQ� \RX� WR� WKH� 6HWWLQJV� 0HQX�
VFUHHQ 
������� 
0(18�RU�6(/(&7�EXWWRQ 

:KHQ�LQ�WKH�'DWD�VFUHHQ��SUHVV�WKLV�EXW�
WRQ�WR�JR�WR�WKH�VHWWLQJV�PHQX�VFUHHQ��S��
�����:KHQ� LQ� WKH�6HWWLQJV�0HQX�VFUHHQ�
DQG�RQ�D�PHQX�RSWLRQ��SUHVV�WKLV�EXWWRQ�
WR�EURZVH�WKURXJK�WKH�GLIIHUHQW�FKRLFHV�
IRU� WKDW� VSHFLILF� PHQX� VHOHFWLRQ�� ,Q�

VRPH� FDVHV�� VHOHFWLQJ� D� VHWWLQJV� RSWLRQ� ZLOO� WDNH�
\RX�WR�DQRWKHU�VFUHHQ�IRU�IXUWKHU�DFWLRQ� 
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'(/(7(�RU�83�EXWWRQ 
:KHQ�RQ� WKH�'DWD� VFUHHQ� �S������SUHVV�
WKLV�EXWWRQ� WR�GHOHWH� WKH� ODVW�PHDVXUHG�
GDWD� SRLQW� IURP� WKH� ERWK� WKH� ORJ� ILOH�
DQG�WKH�FRPSXWHG�$YHUDJH��7KH�'HOHWH�
EXWWRQ�DOVR�GHFUHPHQWV�WKH�&RXQW�� 
 

:KHQ�RQ�WKH�6HWWLQJV�0HQX�VFUHHQ��S������� �SUHVV�
WKLV�EXWWRQ�WR�VFUROO�XS�WR�WKH�SUHYLRXV�PHQX�LWHP� 
 
5($'�RU�'2:1�EXWWRQ 

:KHQ� RQ� WKH� 'DWD� VFUHHQ�� SUHVV� DQG�
UHOHDVH� WKLV� EXWWRQ� WR� WDNH� D� VHQVRU�
UHDGLQJ��3UHVV�DQG�KROG�WR�FOHDU�WKH�DY�
HUDJH�DQG�UHVHW� WKH�VDPSOH�FRXQW� WR����
3UHVVLQJ�DQG�KROGLQJ�WKH�5($'�EXWWRQ�
DOVR�DGGV�D�EODQN�OLQH�WR�WKH�GDWD�ILOH� 

 
:KHQ�RQ�WKH�6HWWLQJV�0HQX�VFUHHQ��SUHVV�WKLV�EXW�
WRQ�WR�VFUROO�GRZQ�WR�WKH�QH[W�PHQX�LWHP� 
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Display Screens 

7KH�7'5�����KDV���PDLQ�GLVSOD\�VFUHHQV�� 
-�6WDUWXS�,QIRUPDWLRQ�VFUHHQ 
-�'DWD�VFUHHQ 
-�6HWWLQJV�0HQX�VFUHHQ 
 
6WDUWXS�,QIRUPDWLRQ�VFUHHQ� 
7KH� 6WDUWXS� ,QIRUPDWLRQ� VFUHHQ� LV� GLVSOD\HG� IRU�
DERXW���VHFRQGV�DIWHU�WKH�GLVSOD\�LV�WXUQHG�RQ�� 
 
,I�GHVLUHG�� WKH� VWDUWXS�VFUHHQ�FDQ�EH�NHSW�RQ� IRU�D�
ORQJHU� GXUDWLRQ�� :KLOH� SRZHULQJ� XS� WKH� PHWHU��
SUHVV�DQG�KROG�WKH�2Q�2II�%DFN� EXWWRQ�WR�FRQWLQ�
XH� GLVSOD\LQJ� WKH� 6WDUWXS� 'HYLFH� ,QIRUPDWLRQ�
VFUHHQ��5HOHDVH� WKH� EXWWRQ� WR� SURFHHG� WR� WKH�'DWD�
VFUHHQ� 
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'DWD�VFUHHQ� 
5HDGLQJV� IURP�
WKH� VHQVRU� DUH�
GLVSOD\HG� RQ� WKH�
'DWD� VFUHHQ�� 7KH�
EDWWHU\� OHYHO� LQ�
GLFDWRU� DSSHDUV�
LQ�WKH�XSSHU�ULJKW�
FRUQHU�� 7KH� UXQ�
QLQJ� DYHUDJH� DQG�
QXPEHU� RI� UHDGLQJV� LQFOXGHG� LQ� WKDW� DYHUDJH� DUH�
VKRZQ� LQ� WKH� ORZHU� ULJKW� FRUQHU�� 3UHVVLQJ� DQG�
KROGLQJ� WKH� 5($'� EXWWRQ�ZLOO� FOHDU� WKH� DYHUDJH�
DQG�UH-VHW�WKH�FRXQWHU�WR��� 
 
,I� WKH�PHWHU�KDV�EHHQ�
XSJUDGHG�WR�DGG�*36�
DQG� %OXHWRRWK� FDSD�
ELOLW\� �VHH� S�� �����
WKHVH�LFRQV�ZLOO�DSSHDU�QH[W�WR�WKH�EDWWHU\�LQGLFD�
WRU��:KHQ�YLVLEOH�� WKH�*36� LFRQ�ZLOO� LQGLFDWH� WKH�
TXDOLW\�RI�WKH�*36�IL[��S������� 
 
:KHQ� WKH� %OXHWRRWK� LV� HQDEOHG�� EXW� WKH� 7'5� LV�
QRW� FRQQHFWHG� WR� D� PRELOH� GHYLFH�� WKH� %OXHWRRWK�
LFRQ� KDV� D� EDU� WKURXJK� LW� �VHH� LPDJH� WR� WKH� OHIW���
:KHQ� WKH�7'5� LV� FRQQHFWHG� WR� D�PRELOH� GHYLFH��
WKH�EDU�LV�UHPRYHG��VHH�LPDJH�WR�WKH�ULJKW�� 
 
:KHQ� GLVDEOHG� LQ� WKH� 6HWWLQJV�0HQX� �S�� ����� WKH�
*36�DQG�RU�%OXHWRRWK�LFRQV�ZLOO�QR�ORQJHU�EH�YLV�
LEOH�� 
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6HWWLQJV�0HQX�VFUHHQ 
7KH�FRQWHQWV�RI�WKH�6HWWLQJV�0HQX�DUH�VKRZQ�RQ�WKH�IROORZ�
LQJ�ILJXUH��8VH�WKH�DUURZ�EXWWRQV�WR�VFUROO�WR�WKH�GHVLUHG�RS�
WLRQ�� 7KH� RSWLRQV� DUH� GHVFULEHG� EHORZ�� )RU� PRVW� RSWLRQV��
SUHVVLQJ� WKH� 6HOHFW� EXWWRQ� VLPSO\� WRJJOHV� \RX� WKURXJK� WKH�
GLIIHUHQW� FKRLFHV� IRU� WKDW� RSWLRQ�� 6RPH� RSWLRQV� UHTXLUH� DQ�
DGGLWLRQDO�VWHS�RU�VWHSV� 
1RWH��*36�DQG�%OXHWRRWK�ZLOO�RQO\�EH�DYDLODEOH�IRU�XSJUDG�
HG�XQLWV��VHH�S������ 

&OHDU�$YHUDJH
�� 
&OHDUV� WKH� FXUUHQW� DYHUDJH� DQG�
UHVHWV�WKH�FRXQWHU�WR�]HUR�� 
 
5RG�/HQJWK��6HOHFW�WKH�VL]H�URGV�
DWWDFKHG� WR� PHWHU�� 6HH� S�� ��� IRU�
RSWLRQV� 
 
6RLO� 7\SH�� &KRRVH� 6WDQGDUG��
+LJK�&OD\�RU�6DQG� 
 
&OHDU� /RJV
��,QLWLDWHV�HUDVLQJ�RI�
GDWD�IURP�LQWHUQDO�PHPRU\� 
 
6DYH� WR� 86%
�� ,QLWLDWHV� WUDQVIHU�
RI�GDWD�WR�86%�IODVK�GULYH� 
 
%DFNOLJKW��7KH� WKUHH�RSWLRQV�DUH�
21��2))��DQG�$872��,Q�$872�
PRGH��WKH�EDFNOLJKW�ZLOO�EH�LOOXPLQDWHG�IRU���VHFRQGV�DIWHU�D�
PHDVXUHPHQW�LV�WDNHQ�DQG�WKHQ�VKXW�RII� 
 
*36��%OXHWRRWK�� 6RXQG��(QDEOH�RU�GLVDEOH�WKHVH�RSWLRQV��,I�
ORFDWLRQ�LV�QRW�QHHGHG�RU�D�PRELOH�GHYLFHV�LV�QRW�XVHG��GLVD�
EOLQJ�WKHVH�IHDWXUHV�ZLOO�LPSURYH�EDWWHU\�OLIH� 
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7HPS�6RXUFH��&KRRVH�6RLO�6HQVRU�RU�,5�6HQVRU��,5�VHQ�
VRU�DFFHVVRU\�ZLOO�EH�DYDLODEOH�VRRQ�� 
 
7HPS�8QLWV��&KRRVH�)DKUHQKHLW�RU�&HOVLXV� 
 
0RLVWXUH� 7\SH�� &KRRVH� YROXPHWULF� ZDWHU� FRQWHQW�
�9:&����UDZ�VHQVRU�UHDGLQJ��3HULRG���RU�7'5�����PRGH��
7KH� ODWWHU�ZLOO� UHSRUW� D�9:&� WKDW�PDWFKHV� WKH� RXWSXW� RI�
WKH�7'5�����PHWHU��QR�(&�RSWLPL]DWLRQ�� 
 
(&�8QLWV��&KRRVH�VLPSOH�(&�YDOXH��P6�FP��RU�WKH�6DOLQ�
LW\�,QGH[��VHH�S������ 
 
$XWR-2II��&KRRVH�KRZ�ORQJ�WKH�PHWHU�ZLOO�VWD\�RQ�EHIRUH�
DXWRPDWLFDOO\�SRZHULQJ�RII� 
 
&XUUHQW�'DWH��&XUUHQW�7LPH��7KHVH�DUH�UHSRUWHG�YDOXHV��
7KH\� FDQQRW� EH� PDQXDOO\� DGMXVWHG�� 7KLV� LQIRUPDWLRQ� LV�
DFTXLUHG�IURP�WKH�*36�VLJQDO� 
 
7LPH]RQH��&KRRVH�WKH�RIIVHW�IURP�*UHHQZLFK�0HDQ�7LPH�
�VHH� S�� ����� $V� \RX� FKDQJH� WKH� RIIVHW�� WKH� &XUUHQW� 7LPH�
DQG�'DWH�ZLOO�EH�XSGDWHG� 
 
'D\OLJKW�6DYLQJV��2SWLRQV�DUH�21�RU�2))� 
 
&DOLEUDWLRQ
��,QLWLDWHV�FDOLEUDWLRQ�VHTXHQFH��VHH�S������ 
 
)DFWRU\�'HIDXOWV
��5HWXUQV�DOO�PHWHU�VHWWLQJV�WR�WKH�IDFWR�
U\�GHIDXOW�YDOXHV��6HH�S����� 
 

� 3UHVVLQJ� 6HOHFW� EXWWRQ� IRU� WKHVH� RSWLRQV� EULQJV� XS� DQ�
DGGLWLRQDO�VFUHHQ� 
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7KH� PHWHU� KDV� LQWHUQDO� FDOLEUDWLRQV� IRU� VWDQGDUG�
DQG�KLJK-FOD\� VRLO� W\SHV�� ,W� DOVR�KDV� WKH�RSWLRQ�RI�
RXWSXWWLQJ�D�YDOXH�WKDW�PDWFKHV�LWV�SUHGHFHVVRU��WKH�
7'5������7KHVH�FDOLEUDWLRQV�ZLOO�ZRUN�IRU�D�ODUJH�
QXPEHU�RI�VRLOV��+RZHYHU��HDFK�PHWHU�ZLOO�KDYH�D�
VPDOO�GLIIHUHQFH�LQ�KRZ�LW�UHVSRQGV�WR�LGHQWLFDO�VRLO�
FRQGLWLRQV��7KLV�LV�GXH�WR�VHQVRU�GULIW�RU�YDULDELOLW\�
LQ�WKH�HOHFWURQLF�FRPSRQHQWV�XVHG�GXULQJ�PDQXIDF�
WXULQJ��7KH�PHWHU�DOORZV�IRU�DGMXVWPHQWV�WR�WKH�FDO�
LEUDWLRQ� WR� DFFRXQW� IRU� WKHVH� GLIIHUHQFHV�� 7KHUH�
IRUH�� LI� WZR� PHWHUV� DUH� JLYLQJ� VOLJKWO\� GLIIHUHQW�
UHDGLQJV�LQ�WKH�VDPH�VRLO��WKH�RXWSXW�RI�WKH�PHWHUV�
FDQ� EH� VWDQGDUGL]HG� VXFK� WKDW� WKH� PHWHUV� FDQ� EH�
XVHG� LQWHUFKDQJHDEO\�� $IWHU� FDOLEUDWLRQ�� D� 7'5�
���� LQ� �7'5� �����PRGH� �VHH� S�� ���� VKRXOG� UHDG�
WKH�VDPH�DV�D�7'5�����PHWHU� 
 
7R�SHUIRUP�WKH�FDOLEUDWLRQ��\RX�ZLOO�QHHG�D����GL�
DPHWHU� SODVWLF� FRQWDLQHU� RI� GLVWLOOHG� RU� GH-LRQL]HG�
ZDWHU��7KH�FRQWDLQHU�PXVW�EH�DW�OHDVW�DV�WDOO�DV�WKH�
OHQJWK� RI� WKH�7'5� URGV�� 7KH� SURFHGXUH� LV� DV� IRO�
ORZV� 
 
�� )URP� WKH� 6HWWLQJV�PHQX� �S�� ����� VFUROO� WR� WKH�

&DOLEUDWLRQ� RSWLRQ�� 3UHVV� WKH�6HOHFW� EXWWRQ� WR�
LQLWLDWH�WKH�FDOLEUDWLRQ�SURFHVV� 

�� +ROG�WKH�PHWHU�VR�WKH�URGV�DUH�LQ�WKH�DLU��3UHVV�
WKH�0HQX�6HOHFW�EXWWRQ�DQG�ZDLW�XQWLO�WKH�PH�
WHU�LQGLFDWHV�LW�LV�UHDG\� 

�� ,PPHUVH� WKH� URGV� FRPSOHWHO\� LQ� WKH� ZDWHU��
3UHVV� WKH�0HQX�6HOHFW� EXWWRQ� DQG� ZDLW� XQWLO�
WKH�PHWHU�LQGLFDWHV�LW�LV�UHDG\�� 

 

Meter Calibration 
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Updating Firmware 

7KH�ILUPZDUH�RI� WKH�7'5�����FDQ�EH�XSGDWHG�XV�
LQJ� D�86%� IODVK�GULYH�� )LUPZDUH�XSGDWH� ILOHV� FDQ�
EH�IRXQG�DW�WKH�6SHFWUXP�ZHEVLWH� 
1RWH��8SGDWLQJ� WKH� ILUPZDUH� LV�GLIIHUHQW� WKDQ�XS�
JUDGLQJ�LW�WR�DFWLYDWH�WKH�*36�DQG�%OXHWRRWK�FDSD�
ELOLW\��S����� 
 
�� &RS\�WKH�ODWHVW�ILUPZDUH�XSGDWH�IURP�\RXU�3&�

RQWR�\RXU�IODVK�GULYH� 
�� 3RZHU�RII�WKH�PHWHU�� 
�� ,QVHUW�WKH�IODVK�GULYH�LQWR�WKH�PHWHU
V�86%�SRUW� 
�� :KLOH� KROGLQJ� GRZQ� WKH� 'HOHWH� EXWWRQ�� DQG�

SUHVV�WKH�2Q�2II�%DFN� EXWWRQ��7KH�PHWHU�ZLOO�
EHHS� 

�� 5HOHDVH�WKH�'HOHWH�EXWWRQ�DIWHU�WKH�PHWHU�EHHSV�
D�VHFRQG�WLPH�� 

�� 5HPRYH�WKH�IODVK�GULYH� 
 
7KH�PHWHU�ZLOO�WKHQ�SRZHU�XS�DV�XVXDO� 

7KH� PHWHU� ZLOO� WKHQ� VKRZ� WKDW� WKH� FDOLEUDWLRQ� LV�
FRPSOHWH�IRU�WKDW�VSHFLILF�URG�OHQJWK��,I�PRUH�WKDQ�
RQH�URG�VL]H� LV�EHLQJ�XVHG��D�FDOLEUDWLRQ�RSHUDWLRQ�
PXVW�EH�GRQH�IRU�HDFK�RQH� 
 
1RWH�� 7KLV� SURFHGXUH� LV� GLIIHUHQW� WKDQ� D� VRLO-
VSHFLILF� FDOLEUDWLRQ� �$SSHQGL[� ��� S�� ���� ZKHUH� D�
XQLTXH�FDOLEUDWLRQ�FXUYH�LV�JHQHUDWHG� 
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7KH�VWDQGDUG�YHUVLRQ�RI�WKH�7'5�����PHWHU�FRPHV�
ZLWK� WKH� *36� DQG� %OXHWRRWK� FDSDELOLW\� ORFNHG��
7KHVH�IHDWXUHV�FDQ�EH�XQORFNHG�E\�SXUFKDVLQJ�WKH�
7'5�����*36�%OXHWRRWK�8SJUDGH��LWHP�����*8���
$IWHU� SXUFKDVLQJ� WKH� XSJUDGH�� WKH� XQORFN� ILOH� LV�
GRZQORDGHG�IURP�WKH�IROORZLQJ�ZHEVLWH� 
ZZZ�VSHFFRQQHFW�QHW�DFWLYDWH 
 
7KLV� ZLOO� EULQJ� XS� WKH�*HW� 3URGXFW� $FWLYDWLRQ�
.H\� VFUHHQ�� 6HOHFW� WKH� �7'5� ����*36�%OXHWRRWK�
8SJUDGH�� RSWLRQ� IURP� WKH� GURSGRZQ�PHQX��(QWHU�
WKH� RUGHU� QXPEHU� DQG�PHWHU� VHULDO� QXPEHU� LQ� WKH�
QH[W� WZR�ILHOGV�DQG�FOLFN� WKH��*HW�$FWLYDWLRQ�.H\�
EXWWRQ��� 7KH� SURJUDP� ZLOO� GRZQORDG� WKH� XQORFN�
ILOH� WR� \RXU� 3&�� 7KH� QDPH� RI� WKH� ILOH� ZLOO� EH�
����66666�NH\��ZKHUH�66666�LV�WKH��-GLJLW�VHULDO�
QXPEHU��7KLV�XQORFN�NH\�LV�RQO\�YDOLG�RQ�WKH�PHWHU�
IRU�ZKLFK�LW�ZDV�SXUFKDVHG� 
 

Adding GPS/Bluetooth 
Capability 
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7KH� SURFHGXUH� IRU� ORDGLQJ� WKLV� ILOH� RQWR� WKH�7'5�
����LV�DV�IROORZV� 
 
�� &RS\�WKH�XQORFN�ILOH�WR�D�86%�IODVK�GULYH� 
�� 3RZHU�RII�WKH�PHWHU� 
�� ,QVHUW�WKH�IODVK�GULYH�LQWR�WKH�PHWHU
V�86%�SRUW� 
�� 3RZHU�XS�WKH�PHWHU� 
 
,I� WKH�XSJUDGH�LV�VXFFHVVIXO�� WKH�6WDUWXS�VFUHHQ��S��
��� ZLOO� GLVSOD\� WKH� WH[W� �*36�%7� 8SJUDGH� 2.���
$IWHU� WKLV�� WKH�*36�DQG�%OXHWRRWK�RSWLRQV�ZLOO�EH�
DYDLODEOH�LQ�WKH�6HWWLQJV�0HQX�VFUHHQ��S�������,I�WKH�
XSJUDGH� LV� XQVXFFHVVIXO�� WKH� 6WDUWXS� VFUHHQ� ZLOO�
GLVSOD\� WKH� WH[W� �,QYDOLG� *36�%7� 8SJUDGH� .H\���
&RQILUP�WKDW�WKH�XQORFN�NH\�RQ�WKH�IODVK�GULYH�FRU�
UHVSRQGV�WR�WKH�PHWHU�EHLQJ�XSJUDGHG� 
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Electrical Conductivity 

(OHFWULFDO�&RQGXFWLYLW\ 
.QRZOHGJH� RI� WKH� VDOLQLW\� OHYHO� RI� \RXU� VRLO� LV� DQ� LP�
SRUWDQW�FRPSRQHQW�RI�LUULJDWLRQ�DQG�QXWULHQW�PDQDJHPHQW��
7KH�VRXUFH�RI�WKH�VDOWV�LQ�WKH�VRLO�UDQJHV�IURP�WKH�RULJLQDO�
SDUHQW�PDWHULDO�WR�DGGLWLRQV�IURP�QDWXUDO�VRXUFHV�DQG�PDQ�
DJHPHQW�DFWLYLW\��2IWHQ��KDYLQJ�VDOW�LQ�WKH�VRLO�KDV�D�QHJD�
WLYH� FRQQRWDWLRQ�� 7KLV� LV� EHFDXVH� ZKHQ� WKH� VRLO� VROXWLRQ�
KDV� D�KLJK� VDOW� FRQFHQWUDWLRQ��SODQW� URRWV� FDQQRW�EULQJ� LQ�
VXIILFLHQW� VRLO�PRLVWXUH��+RZHYHU�� IHUWLOL]HU� H[LVWV� DV� VDOW�
LRQV� LQ� WKDW�VDPH�VRLO�VROXWLRQ��6R�� LI� WKH�VDOW� OHYHO� LV� WRR�
ORZ��WKH�SODQW�FDQQRW�JHW�WKH�QXWULHQWV�LW�QHHGV� 
 
'LUHFW�PHDVXUHPHQW� RI� VDOW� FRQWHQW� FDQ� RQO\� EH� GRQH� E\�
VXEMHFWLQJ�D�ILHOG�VDPSOH�WR�ODERUDWRU\�DQDO\VLV��)RUWXQDWH�
O\��WKH�HOHFWULFDO�FRQGXFWLYLW\��(&��LV�D�IXQFWLRQ�RI�WKH�GLV�
VROYHG�VDOWV�LQ�WKH�VRLO��(&�LV�H[SUHVVHG�LQ�XQLWV�RI�P6�FP��
7KLV�SUR[\�PHDVXUHPHQW�LV�SRVVLEOH�EHFDXVH��DV�VDOWV�GLV�
VROYH�LQWR�WKH�VRLO��WKH\�GLVDVVRFLDWH�LQWR�LRQV�ZKLFK�FRQ�
GXFW�HOHFWULFLW\��� 
 
7KH�(&�PHDVXUHG� E\� DQ� HOHFWURGH� LV� GHILQHG� DV� WKH� EXON�
(&�� 7KH� VLJQLILFDQFH� RI� WKLV� YDOXH� GHSHQGV� RQ� KRZ� WKH�
VDPSOH�ZDV�SUHSDUHG��7KH�(&�UHSRUWHG�E\�D�VRLO�ODE�LV�W\S�
LFDOO\� WKH� VDWXUDWHG�PHGLD�H[WUDFW��%ULHIO\��GLVWLOOHG�ZDWHU�
LV�DGGHG�WKH�VRLO�XQWLO�LW�JOLVWHQV��7KH�VRLO�VROXWLRQ�LV�JLYHQ�
WLPH� WR� HTXLOLEUDWH� ZLWK� LRQV� RQ� WKH� VRLO� H[FKDQJH� VLWHV��
7KLV� VRLO� ZDWHU� LV� WKHQ� VXFWLRQHG� RII� WR� EH� PHDVXUHG��
0HDVXULQJ�WKH�(&�RI�GLOXWHG�VRLO�ZDWHU�VROXWLRQV��VXFK�DV�
��SDUW�VRLO����SDUWV�ZDWHU��LV�DOVR�FRPPRQ��7KH�GHWHUPLQD�
WLRQ� RI� ZKHWKHU� WKH� (&� LV� ZLWKLQ� DQ� DFFHSWDEOH� UDQJH� LV�
EDVHG�RQ�WKH�W\SH�RI�VDPSOH�EHLQJ�PHDVXUHG� 
 
7KH�7'5�����XVHV�WKH�VDPH�PHWDO�URGV�XVHG�IRU�VRLO�PRLV�
WXUH�VHQVRU�DV�WKH�HOHFWURGHV�IRU�WKH�(&�FLUFXLW��7KH�YDOXH�
PHDVXUHG�LV�DQ�DYHUDJH�IRU�WKH�HQWLUH�GHSWK�VDPSOHG� 
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6DOLQLW\�,QGH[ 
7KH�7'5�����PHDVXUHV� WKH� EXON�(&�RI� VRLO� WKDW�PD\�RU�
PD\� QRW� EH� VDWXUDWHG�� 7KHUH� DUH� WZR� FRPSHWLQJ� PHFKD�
QLVPV�DW�SODFH��$V�WKH�VRLO�GULHV��WKH�UHPDLQLQJ�VROXWLRQ�LQ�
WKH�SRUH�VSDFH�EHFRPHV�PRUH�FRQFHQWUDWHG�ZKLFK�LQFUHDV�
HV�LWV�(&��+RZHYHU��UHGXFHG�ZDWHU�LQ�WKH�SRUHV�OHDGV�WR�D�
ORQJHU� DQG� PRUH� WRUWXRXV� SDWK� EHWZHHQ� WKH� VHQVRU� HOHF�
WURGHV��ZKLFK�GHFUHDVHV�(&��7KH�VHFRQG�PHFKDQLVP�GRP�
LQDWHV�� 7KLV� PHDQV� WKDW� EXON� (&� ZLOO� GHFUHDVH� DV� VRLO�
PRLVWXUH� GHFUHDVHV�� (&� PHDVXUHPHQWV� DW� GLIIHUHQW� VDP�
SOLQJ�WLPHV�DUH�FRPSDUDEOH�ZKHQ�WKH�PRLVWXUH�FRQWHQW�IRU�
HDFK� PHDVXUHPHQW� LV� WKH� VDPH�� 7KLV� LV� HDVLO\� DFFRP�
SOLVKHG� LI� UHDGLQJV� DUH� DOZD\V� WDNHQ� ZKHQ� WKH� VLWH� LV� DW�
ILHOG� FDSDFLW\�� )LHOG� FDSDFLW\� LV� GHILQHG� DV� WKH� FRQGLWLRQ�
WKDW�H[LVWV�ZKHQ�D�VDWXUDWHG�VRLO�LV�DOORZHG�WR�GUDLQ�WR�WKH�
SRLQW�ZKHUH�WKH�SXOO�RI�JUDYLW\�FDQ�QR�ORQJHU�UHPRYH�DQ\�
DGGLWLRQDO�ZDWHU� 
 
7KH� 7'5� ���� DOVR� JLYHV� WKH� RSWLRQ� WR� UHSRUW� (&� LQ� WKH�
IRUP�RI�WKH�6DOLQLW\�,QGH[��7KH�VDOLQLW\�LQGH[�LV�GHILQHG�DV�
WKH� UDWLR� RI� WKH� EXON�(&� WR� WKH� YROXPHWULF�ZDWHU� FRQWHQW�
�H[SUHVVHG�DV�D�GHFLPDO���)RU�H[DPSOH�� LI� WKH�EXON�(&� LV�
����� P6�FP� DQG� WKH� 9:&� LV� ����� WKH� 6DOLQLW\� ,QGH[�
ZRXOG�EH�UHSRUWHG�DV������������·������ ��������7KHUHIRUH��
WKH�6DOLQLW\� ,QGH[�FRPELQHV�9:&�DQG�(&��FRUUHFWHG�IRU�
WHPSHUDWXUH�� LQWR�D�SDUDPHWHU� WKDW�ZLOO�EH� OHVV�GHSHQGHQW�
RQ�WKH�VXE-VDWXUDWHG�ZDWHU�FRQWHQW�� 
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Meter Operation 

&RQILJXULQJ�WKH�PHWHU� 
0HWHU�FRQILJXUDWLRQ�LV�GRQH�LQ�WKH�6HWWLQJV�PHQX��SS�����-�
����� 
 
7KH�7'5�����FDQ�EH�VHW�WR�RQH�RI�WKUHH�6RLO�7\SH�PRGHV��
6WDQGDUG��+LJK�&OD\��RU�6DQG��7KH�6WDQGDUG�PRGH�ZLOO�EH�
DSSURSULDWH� IRU�PRVW�PLQHUDO� VRLOV�� 7KH�+LJK�&OD\�PRGH�
ZLOO�EH�PRUH�DFFXUDWH�IRU�VRLOV�ZLWK�KLJKHU�FOD\�FRQWHQWV��!�
������ 6DQG� LV� DSSOLFDEOH� IRU� VDQG� EDVHG� VSRUWV� ILHOGV� RU�
JROI�JUHHQV��7KHUH�DUH���0RLVWXUH�7\SH� RSWLRQV��9:&��
PRGH�GLVSOD\V�WKH�PRLVWXUH�FRQWHQW�RSWLPL]HG�E\�WKH�RXW�
SXW�RI�WKH�(&�VHQVRU��3HULRG�PRGH�GLVSOD\V�WKH�UDZ�VHQVRU�
UHDGLQJ��7KLV�PRGH�LV�LQWHQGHG�SULPDULO\�IRU�WURXEOHVKRRW�
LQJ� RU� IRU� VRLO-VSHFLILF� FDOLEUDWLRQV�� 7'5� ����PRGH� GLV�
SOD\V� D� UHDGLQJ� WKDW�ZLOO�PDWFK� WKH�RXWSXW�RI� D�7'5�����
PHWHU�� 
 
8QLWV�WKDW�KDYH�EHHQ�XSJUDGHG��VHH�S������FDQ�DFFHVV�DGGL�
WLRQDO�*36�DQG�%OXHWRRWK�RSWLRQV��7R�JHR-UHIHUHQFH�GDWD��
HQDEOH�WKH�*36�FDSDELOLW\��,I�\RX�DUH�XVLQJ�WKH�)LHOG6FRXW�
0RELOH�DSS��S�������%OXHWRRWK� IXQFWLRQDOLW\�PXVW�EH�HQD�
EOHG� DV�ZHOO��:KHQ�%OXHWRRWK� LV� DFWLYDWHG�� LW�ZLOO� DOZD\V�
EH�RQ�ZKLOH�PHWHU� LV�SRZHUHG�XS�� ,I�*36� LV�GLVDEOHG�� WKH�
DSS�ZLOO�XVH�WKH�SKRQH
V�*36�LQVWHDG� 
 

'LVSOD\ 
)LJXUH� �� VKRZV� D� VDPSOH�
GDWD� VFUHHQ�� 7KH� EDWWHU\�
VWDWXV� LV� VKRZQ� LQ� WKH� XS�
SHU� ULJKW� FRUQHU�� )RU� XS�
JUDGHG� XQLWV�� *36� DQG�
%OXHWRRWK�LFRQV�ZLOO�DSSHDU�
DV�ZHOO��6RLO�PRLVWXUH��(&��
DQG� WHPSHUDWXUH� GDWD� DUH�
GLVSOD\HG�LQ�WKH�WRS�KDOI�RI�
WKH� GLVSOD\�� 7KH� DYHUDJH�

)LJXUH���6DPSOH�GDWD�VFUHHQ�
ZLWK�*36�DQG�%7�XQORFNHG 
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UHDGLQJ� DQG� QXPEHU� RI� UHDGLQJV� LQFOXGHG� LQ� WKH� DYHUDJH�
DUH� YLVLEOH� LQ� WKH� ORZHU� ULJKW� FRUQHU�� 7KH� FXUUHQW� 5RG�
/HQJWK�DQG�6RLO�7\SH�DUH�VKRZQ�LQ�WKH�ORZHU�OHIW�FRUQHU� 
 
7DNLQJ�5HDGLQJV 
3XVK�WKH�URGV�LQWR�WKH�VRLO��:KHQ�WDNLQJ�D�PHDVXUHPHQW��LW�
LV�LPSRUWDQW�WKDW�WKH�URGV�EH�IXOO\�LQVHUWHG�LQWR�WKH�VRLO��,I�
QRW��SDUW�RI� WKH�VDPSOLQJ�YROXPH�ZLOO�EH�FRPSRVHG�RI�DLU�
DQG�WKH�UHDGLQJ�ZLOO�EH�LQDFFXUDWHO\�ORZ��)RU�WKH�VDPH�UHD�
VRQ��WKH�SUREH�VKRXOG�EH�LQVHUWHG�ZLWK�D�VWHDG\��GRZQZDUG�
SUHVVXUH�� ,I� WKH� URGV�DUH�ZLJJOHG� LQWR� WKH�VRLO��DLU�SRFNHWV�
FDQ�EH�FUHDWHG�DGMDFHQW� WR� WKH�URGV� WKDW�ZLOO� UHVXOW� LQ� ORZ�
UHDGLQJV��7KH�SUREH�VKRXOG�QRW�EH�VWUXFN�ZLWK�D�KDPPHU�RU�
RWKHU�EOXQW�LQVWUXPHQW�DV�WKLV�FDQ�FDXVH�GDPDJH�WR�WKH�LQ�
WHUQDO�HOHFWURQLFV��$OVR��FDUH�VKRXOG�EH�WDNHQ�WR�HQVXUH�WKH�
URGV� DUH� LQVHUWHG� DV� SDUDOOHO� WR� RQH� DQRWKHU� DV� SRVVLEOH��
7KLV�ZLOO� QRW� KDYH� D� ODUJH� DIIHFW� RQ� WKH� UHDGLQJ� EXW�ZLOO�
GHFUHDVH�WKH�FKDQFHV�WKH�URGV�ZLOO�EH�EHQW�RU�EURNHQ��/LNH�
ZLVH��LW�LV�EHVW�WR�DYRLG�DUHDV�ZLWK�URFNV�RU�RWKHU�PDWHULDO�
WKDW�FDQ�FDXVH�WKH�URGV�WR�GHIOHFW�RU�EHQG��,I�WKH�JURXQG�LV�
HVSHFLDOO\�KDUG�RU�FRPSDFW��\RX�FDQ�XVH�D�3LORW�+ROH�PDN�
HU� �LWHP�����3+�� WR�PDNH� �´� KROHV� WR� DLG� LQ� VWDUWLQJ� WKH�
LQVHUWLRQ�RI�WKH�SUREH�URGV� 
 
3UHVV� WKH�5($'� EXWWRQ� WR� LQLWLDWH� WKH� PHDVXUHPHQW� VH�
TXHQFH��7KH�UHDGLQJ�VKRXOG�DSSHDU�DOPRVW�LQVWDQWDQHRXVO\��
,I� WKH� GLVSOD\� GRHV� QRW� GHWHFW� WKH� VHQVRU�� LW� ZLOO� GLVSOD\�
GDVKHV��&KHFN� WKDW� WKH� VHQVRU� LV� VHFXUHO\� DWWDFKHG� �VHH�S��
���� 
 
1RWH�� 7KH� 7'5� URGV� DUH� PDQXIDFWXUHG� IURP� W\SH� ����
VWDLQOHVV� VWHHO� DQG� DUH� GHVLJQHG� WR� EHQG� LI� QRQ-YHUWLFDO�
IRUFH� LV� DSSOLHG� WR� WKHP�� 7KLV� VHUYHV� WR� SURWHFW� WKH� 7'5�
EORFN� HOHFWURQLFV� IURP� SRWHQWLDO� GDPDJH� WKDW� FRXOG� EH�
FDXVHG�E\�H[FHVVLYH�IRUFH� 
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2FFDVLRQDO� URG� EHQGLQJ� LV� QRUPDO�� DQG� FDQ� EH� H[SHFWHG�
GXULQJ�WKH�FRXUVH�RI�VDPSOLQJ��/RQJHU�URGV�ZLOO�EH�PRUH�
VXVFHSWLEOH� WR� EHQGLQJ� WKDQ� VKRUWHU� URGV�� ,I� EHQGLQJ� RF�
FXUV��URGV�VKRXOG�VLPSO\�EH�EHQW�EDFN�WR�SDUDOOHO�SRVLWLRQ��
SHUSHQGLFXODU�WR�WKH�7'5�EORFN��0HDVXUHPHQWV�ZLOO�FRQ�
WLQXH� WR� EH� DFFXUDWH� SURYLGHG� WKDW� URGV� DUH� UHDVRQDEO\�
FORVH�WR�SDUDOOHO� 
 
,I� FDUH� LV� QRW� WDNHQ� WR� UHSRVLWLRQ� URGV� WR� D� SDUDOOHO� SRVL�
WLRQ��VXEVHTXHQW�SUHVVXUH�RQ� WKH�URGV�ZLOO�DFFHQWXDWH� WKH�
EHQGLQJ�DQG�PD\�FDXVH�WKH�URGV�WR�EUHDN�� 
 
5RGV� VKRXOG� EH� FRQVLGHUHG�PDLQWHQDQFH� LWHPV� WKDW�PD\�
QHHG�WR�EH�UHSODFHG�RYHU�WLPH��GHSHQGLQJ�XSRQ�WKH�QDWXUH�
DQG�IUHTXHQF\�RI�VDPSOLQJ��7KH�URGV�ZLOO�ZHDU�PRVW�UDS�
LGO\�LQ�VDQG-EDVHG�URRW�]RQHV� 
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Replacing or  
Re-attaching the  

Probe Block 

7KH� 7'5� ���� VHQVRU� EORFN� LV� D� XVHU-UHSODFHDEOH�
FRPSRQHQW� �LWHP�����6���7XUQ� WKH�7'5�����GLV�
SOD\�XSVLGH�GRZQ�DQG�UHPRYH�WKH���VFUHZV��2SHQ�
WKH�ERWWRP�DQG�UHPRYH�WKH�EDVH�SODWH��ILJ������7KH�
VHQVRU� FRQQHFWV� WR� WKH�PHWHU�YLD� WKH� MDFN� ORFDWHG�
EHWZHHQ� WKH� WZR�EDWWHU\�KROGHUV��:KHQ� UHSODFLQJ�
WKH�EDVH�SODWH��WDNH�FDUH�WR�IHHG�WKH�VHQVRU�WKURXJK�
WKH�VORW�RQ�WKH�EDVH�SODWH���ILJ������ 

)LJXUH����6HQVRU�FDEOH�SOXJJHG�LQWR�MDFN 

)LJXUH����6HQVRU�FDEOH�IHG�WKURXJK�VORW 

%HWWHU�
3LFWXUH 

FDEOH 



�� 

VWC Measurements 

9ROXPHWULF�:DWHU�&RQWHQW��9:&� 
7KH� VRLO� FDQ� EH� WKRXJKW� RI� DV� EHLQJ� FRPSRVHG� RI� VRLO��
ZDWHU�DQG�DLU��7KH�YROXPHWULF�ZDWHU�FRQWHQW��9:&��LV�WKH�
UDWLR�RI� WKH�YROXPH�RI�ZDWHU� LQ�D�JLYHQ�YROXPH�RI�VRLO� WR�
WKH� WRWDO� VRLO� YROXPH�� 7KLV� FDQ� EH� H[SUHVVHG� DV� HLWKHU� D�
GHFLPDO� RU� D� SHUFHQW�� 7KUHH� VRLO� PRLVWXUH� OHYHOV� RI�
LPSRUWDQFH�FDQ�EH�GHILQHG�DV�IROORZV� 
 
6DWXUDWLRQ��$OO�VRLO�SRUHV�DUH�ILOOHG�ZLWK�ZDWHU��7KH�9:&�
ZLOO�HTXDO�WKH�SHUFHQW�SRUH�VSDFH�RI�WKH�VRLO� 
 
)LHOG�&DSDFLW\��7KH�FRQGLWLRQ�WKDW�H[LVWV�DIWHU�D�VDWXUDWHG�
VRLO�LV�DOORZHG��WR�GUDLQ�WR�D�SRLQW�ZKHUH�WKH�SXOO�RI�JUDYLW\�
LV�QR�ORQJHU�DEOH�WR��UHPRYH�DQ\�DGGLWLRQDO�ZDWHU� 
 
3HUPDQHQW�:LOWLQJ�3RLQW��7KH�KLJKHVW�PRLVWXUH�FRQWHQW�DW�
ZKLFK�D�SODQW�FDQ�QR�ORQJHU�H[WUDFW�ZDWHU�IURP�WKH�VRLO�� 
 
$GGLWLRQDOO\��ZH�FDQ�GHILQH�3ODQW�$YDLODEOH�:DWHU�DV� WKH�
DPRXQW� RI� ZDWHU� EHWZHHQ� 3HUPDQHQW� :LOWLQJ� 3RLQW� DQG�
)LHOG�&DSDFLW\��2QH�UXOH�RI�WKXPE�LV�WKDW�LUULJDWLRQ�VKRXOG�
EH�LQLWLDWHG�ZKHQ�KDOI�WKH�3ODQW�$YDLODEOH�:DWHU�KDV�EHHQ�
GHSOHWHG� 
 

7LPH�'RPDLQ�5HIOHFWRPHWU\��7'5� 
7KH�XQGHUO\LQJ�SULQFLSDO�RI�7'5�LQYROYHV�PHDVXULQJ� WKH�
WUDYHO� WLPH� RI� DQ� HOHFWURPDJQHWLF� ZDYH� DORQJ� D� ZDYH�
JXLGH��7KH�VSHHG�RI� WKH�ZDYH� LQ�VRLO� LV�GHSHQGHQW�RQ� WKH�
EXON�GLHOHFWULF�SHUPLWWLYLW\��e��RI�WKH�VRLO�PDWUL[��7KH�IDFW�
WKDW�ZDWHU��e  �����KDV�D�PXFK�JUHDWHU�GLHOHFWULF�FRQVWDQW�
WKDQ�DLU��e  ����RU�VRLO�VROLGV��e  ��-���LV�H[SORLWHG�WR�GH�
WHUPLQH� WKH� 9:&� RI� WKH� VRLO�� 7KH� 9:&� PHDVXUHG� E\�
7'5�LV�DQ�DYHUDJH�RYHU�WKH�OHQJWK�RI�WKH�ZDYHJXLGH� 
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(OHFWURQLFV�LQ�WKH�7'5�����JHQHUDWH�DQG�VHQVH�WKH�UHWXUQ�
RI� D� KLJK� HQHUJ\� VLJQDO� WKDW� WUDYHOV� GRZQ� DQG� EDFN��
WKURXJK� WKH� VRLO�� DORQJ� WKH� ZDYHJXLGH� FRPSRVHG� RI� WKH�
WZR�UHSODFHDEOH��VWDLQOHVV�VWHHO�URGV��7KH�VDPSOLQJ�YROXPH�
LV� DQ� HOOLSWLFDO� F\OLQGHU� WKDW� H[WHQGV� DSSUR[LPDWHO\� �� FP�
RXW�IURP�WKH�URGV��7KH�KLJK�IUHTXHQF\�VLJQDO�LQIRUPDWLRQ�
LV� WKHQ� FRQYHUWHG� WR� YROXPHWULF� ZDWHU� FRQWHQW�� +LJK�
DPRXQWV� RI� FOD\� RU� KLJK� HOHFWULFDO� FRQGXFWLYLW\����������
�(&!�� P6�FP�� ZLOO� DWWHQXDWH� WKH� KLJK-IUHTXHQF\� VLJQDO�
DQG�DIIHFW� WKH� UHDGLQJ�GLVSOD\HG�E\� WKH�PHWHU��9HU\�KLJK�
RUJDQLF�PDWWHU�FRQWHQW�ZLOO�VLPLODUO\�DIIHFW�WKH�9:&�UHDG�
LQJ�� 

GPS Status* 
)RU� EHVW� UHVXOWV��ZDLW� XQWLO� WKH�*36�KDV� ORFDWHG� DV�PDQ\�
VDWHOOLWHV�DV�SRVVLEOH��:KHQ�*36�LV�HQDEOHG�DQG�WKH�ORFD�
WLRQ�LV�IL[HG��WKH�LFRQ�ZLOO�FKDQJH�IURP�ZKLWH��WR�JUD\��WR�
EODFN��$�EODFN�LFRQ�LQGLFDWHV�WKH�PHWHU�KDV�GHWHFWHG����RU�
PRUH� VDWHOOLWHV�� ,I� GLIIHUHQWLDO� FRUUHFWLRQ� LV� DYDLODEOH�� WKH�
*36�LFRQ�ZLOO�LQFOXGH�D�FURVVKDLUV�LFRQ�DV�ZHOO� 

 

*36�FRYHUDJH�ZLOO�EH�EHVW�ZKHQ�\RX�KDYH�D�FOHDU�YLHZ�RI�
WKH�VN\��7KH�*36�UHFHLYHU�LV�LQ�WKH�IURQW�RI�WKH�PHWHU��QHDU�
WKH�86%�SRUW���:KHQ�WDNLQJ�UHDGLQJV��WKH�UHFHLYHU�VKRXOG�
EH� SRLQWHG� DZD\� IURP� DQ\� VWUXFWXUHV� RU� RWKHU� REVWDFOHV�
VXFK�DV�WUHHV� 
 

�*36�RQO\�DYDLODEOH�ZLWK�XSJUDGHG�XQLWV��S������ 
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,Q�DGGLWLRQ�WR�WUDQVIHUULQJ�GDWD�WR�D�IODVK�GULYH��XS�
JUDGHG�XQLWV��S������FDQ�XVH�WKH�)LHOG6FRXW�0RELOH�
$SS�WR�VHQG�GDWD�GLUHFWO\�WR�WKH�6SHF&RQQHFW�ZHE�
XWLOLW\�� 'DWD� FDQ� EH� YLHZHG� RQ� D� 6PDUWSKRQH� LQ�
WZR�IRUPDWV��,Q�JULG�PRGH��WKH�VLWH�LV�GLYLGHG�LQWR�D�
FXVWRPL]DEOH� �-GLPHQVLRQDO� JULG� RI� �� WR� �� URZV�
DQG� �� WR� �� FROXPQV�� 0HDVXUHPHQWV� DUH� WDNHQ� LQ�
HDFK� JULG� FHOO��$YHUDJH�� FRORU-FRGHG�GDWD� DUH�GLV�
SOD\HG� RQ� WKH� DSS� �)LJ�� ���� ,Q� IUHHIRUP� PRGH�� D�
FRORU-FRGHG� SXVKSLQ� LFRQ� LV� SODFHG� DW� HYHU\� VDP�
SOLQJ�SRLQW��,I�WKH�7'5�����KDV�D�JRRG�*36�IL[��S��
�����WKH�DSS�ZLOO�XVH�WKH�FRRUGLQDWHV�IURP�WKH�PH�
WHU��,I�QRW��RU�LI�WKH�PHWHU
V�*36�LV�GLVDEOHG��LW�ZLOO�
XVH�WKH�LQWHUQDO�*36�RI�WKH�VPDUWSKRQH�� 

Field Scout  
Mobile App/ 

SpecConnect 

)LJXUH����*ULG�0RGH )LJXUH����)UHHIRUP�0RGH 
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7KH� GDWD� IURP� WKH� 3UR� YHUVLRQ� RI� WKH� DSS� LV� VHQW�
LQVWDQWDQHRXVO\� WR� 6SHF&RQQHFW�� 'DWD� FDQ� EH�
YLHZHG�LQ�PDS�IRUP��ILJ������H[SRUWHG�WR�DQ�([FHO�
VSUHDGVKHHW��RU�YLHZHG�DV�D�7UHQG�5HSRUW��ILJ������ 
 
0RUH� GHWDLOV� DUH� DYDLODEOH� LQ� WKH� XVHU
V� JXLGH� IRU�
WKH�DSS� 

)LJ������-'�&RQWRXU�3ORW�LQ�6SHF&RQQHFW� 

)LJ�����7UHQG�5HSRUW� 
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'RZQORDGLQJ�'DWD 
'DWD�VWRUHG�LQ�WKH�PHWHU
V�LQWHUQDO�PHPRU\�FDQ�EH�
WUDQVIHUUHG� WR� \RXU� 3&� ZLWK� D� 86%� IODVK� GULYH��
&RQQHFW� WKH� IODVK� GULYH� WR� WKH� 86%� SRUW� RQ� WKH�
IURQW� RI� WKH�PHWHU�� 3UHVV� WKH�0HQX�6HOHFW� EXWWRQ�
�S�� ��� WR� RSHQ� WKH� 6HWWLQJV� 0HQX�� 6FUROO� WR� WKH�
6DYH� WR� 86%�RSWLRQ�DQG��DJDLQ��SUHVV� WKH�0HQX�
6HOHFW�EXWWRQ��7KH�GDWD�ZLOO�EH� VDYHG� WR� WKH� IODVK�
GULYH�DV�D�ILOH�ZLWK�D��FVY�H[WHQVLRQ��,I�\RX�DOUHDG\�
KDYH�D�GDWD�ILOH�RQ�WKH�IODVK�GULYH�IRU�WKH�PHWHU�\RX�
DUH� GRZQORDGLQJ�� LW� ZLOO� EH� RYHU-ZULWWHQ
� E\� WKLV�
GDWD�WUDQVIHU�� 

&DXWLRQ��,I�\RX�FOHDUHG�WKH�GDWD�ORJ�EHIRUH�WDNLQJ�
WKH�FXUUHQW�VHW�RI�PHDVXUHPHQWV��EH�VXUH�DQ\�GDWD�
RQ�WKH�IODVK�GULYH�KDV�DOUHDG\�EHHQ�VDYHG�WR�\RXU�
3&� 
 
(UDVLQJ�'DWD 
3UHVV� WKH�0HQX�6HOHFW� EXWWRQ� �S�� ��� WR� RSHQ� WKH�
6HWWLQJV� 0HQX�� 6FUROO� WR� WKH�&OHDU� /RJV� RSWLRQ�
DQG�� DJDLQ�� SUHVV� WKH�0HQX�6HOHFW� EXWWRQ�� 3UHVV�
0HQX�6HOHFW�EXWWRQ�WR�FRPSOHWH�WKH�SURFHVV�RU�WKH�
2Q�2II�%DFN�EXWWRQ�WR�DERUW� 
 
0DQDJLQJ�'DWD 
7KH� GDWD� LV� VWRUHG� LQ� FRPPD-GHOLPLWHG� WH[W� ILOHV��
7KH�ILOH�QDPH�ZLOO�PDWFK�WKH�VHULDO�QXPEHU�RI�\RXU�

)LJXUH����6DPSOH�7'5�����GDWD�ILOH� 

Data Logs 
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PHWHU���7KHVH�ILOHV�FDQ�EH�RSHQHG�ZLWK�WH[W-HGLWLQJ�
VRIWZDUH�RU�VSUHDGVKHHW�VRIWZDUH��ILJ������7KH�GDWD�
LV�VHSDUDWHG�LQWR����ILHOGV�� 

D�7LPH�LV�EDVHG�RQ�WKH�*07�RIIVHW�VHOHFWHG�LQ�WKH�
7LPH]RQH�RSWLRQ��S����� 
E� ,I��7'5������LV�VHOHFWHG�DV�WKH�0RLVWXUH� 7\SH��
WKH�7'5�����9:&��ZLWKRXW�(&�RSWLPL]DWLRQ��ZLOO�
DSSHDU�LQ�WKH�9:&��FROXPQ� 
F�*36�IRUPDW�LV�''++�++++�& 
:KHUH�'�LV�GHJUHHV��++�++++�LV�GHFLPDO�KRXUV��
DQG�&�LV�WKH�FRPSDVV�GLUHFWLRQ� 
G�6DWHOOLWH�IL[�VWDWXV�ZLOO�EH���LI�WKH�PHWHU�ZDV�XQD�
EOH�WR�GHWHUPLQH�WKH�D�ORFDWLRQ����LI�D�ORFDWLRQ�ZDV�
IRXQG�EXW�ZLWKRXW�WKH�GLIIHUHQWLDO�FRUUHFWLRQ��DQG���
LI�WKH�GLIIHUHQWLDO�FRUUHFWLRQ�ZDV�DYDLODEOH� 
 
H� 5RG� OHQJWK� RSWLRQV� DUH� 7XUI� �������� 6KRUW� ������
0HG���������DQG�/RQJ����� 
 
I� 6RLO� 7\SH� RSWLRQV� DUH� 6WDQGDUG�� +L-&OD\�� DQG�
VDQ'� 

&ROXPQ 'HVFULSWLRQ 

� 'DWH�DQG�WLPHD 

��-�� 6HQVRU�UHDGLQJVE 
�9:&��3HULRG��(&��6RLO�7HPSHUDWXUH�� 
,5�7HPSHUDWXUH� 

��-�� *36�FRRUGLQDWHV��ORQJLWXGH��ODWLWXGH�F 

� 1XPEHU�RI�VDWHOOLWHV�YLVLEOH�GXULQJ�UHDGLQJ 

�� 6DWHOOLWH�IL[�VWDWXVG 

�� 5RG�OHQJWKH 

�� 6RLO�W\SHHI 



�� 

0HDVXUHPHQW�
8QLWV 

3HUFHQW�YROXPHWULF�ZDWHU�FRQWHQW��9:&� 
3HULRG��UDZ�VHQVRU�UHDGLQJ� 

5HVROXWLRQ 9:&�������9:&�XQLWV 
(&�������P6�FP 
7HPSHUDWXUH������Û)������Û&� 

$FFXUDF\ 9:&��������YROXPHWULF�ZDWHU�FRQWHQW� 
ZLWK�HOHFWULFDO�FRQGXFWLYLW\�����P6�FP� 
(&��������P6�FP 
7HPSHUDWXUH��������Û)������Û&� 

5DQJH 9:&�����WR�VDWXUDWLRQ��6DWXUDWLRQ�LV�W\SL�
FDOO\�DURXQG�����YROXPHWULF�ZDWHU� 
(&����WR���P6�FP 
7HPSHUDWXUH��-���WR�����Û)��-���WR����Û&� 

3RZHU ��$$�EDWWHULHV�� 
/LWKLXP�EDWWHULHV�ZLOO�RSWLPL]H�EDWWHU\�OLIH 

'LVSOD\ %DFNOLW��KLJK-FRQWUDVW��JUDSKLF�/&' 

:HLJKW ����OEV�������J� 

3UREH�+HDG 
'LPHQVLRQV 

���´�[����´� 
��FP�[����FP� 

$YDLODEOH�
5RG� 
'LPHQVLRQV 

7XUI�����´�����FP�����'LDPHWHU�����´�����FP���� 
6KRUW��´�����FP�������6SDFLQJ�����´���FP� 
0HG�����´����FP�� 
/RQJ����´����FP�� 

*36
 $FFXUDF\������P 

/RJJHU�
 
&DSDFLW\ 

�������PHDVXUHPHQWV 

Specifications 


�$SSOLHV�WR�XSJUDGHG�XQLWV�RQO\��VHH�S������ 
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5RG�/HQJWK :DWHU 

��LQFKHV�����FP� ���-���� 

����LQFKHV�����FP� ���-���� 

��LQFKHV������FP� ���-���� 

����LQFKHV������FP� ���-���� 

1RWH��7KH�PHWHU�GRHV�QRW� UHDG������LQ�ZDWHU�EHFDXVH� WKH�VRLO�PRLVWXUH�
FDOLEUDWLRQ�HTXDWLRQV�ZHUH�FUHDWHG� WR�EH�PRVW�DFFXUDWH� LQ� WKH�YROXPHWULF�
ZDWHU�FRQWHQWV�W\SLFDOO\�IRXQG�LQ�PLQHUDO�VRLOV� 

Appendix 1 
Checking VWC Readings 

7KHUH�DUH�WZR�WHVWV�WKDW�FDQ�EH�SHUIRUPHG�WR�FKHFN�LI�WKH�PHWHU�LV�RSHUDW�
LQJ�SURSHUO\�� 
 
7HVW����1R�URGV��� �'LVFRQQHFW�WKH�URGV�IURP�WKH�SUREH�EORFN��6HOHFW�WKH�
3HULRG� RSWLRQ� IRU�0RLVWXUH� 7\SH� �S�� �����:LWK� QR� URGV� FRQQHFWHG�� WKH�
PHWHU�VKRXOG�UHDG������������V� 
 
7HVW����5RGV�DWWDFKHG���5HDGLQJV�FDQ�EH�WDNHQ�LQ�WKUHH�VWDQGDUG�HQYLURQ�
PHQWV�� DLU�� GLVWLOOHG� ZDWHU�� DQG� SOD\JURXQG� VDQG� VDWXUDWHG� ZLWK� GLVWLOOHG�
ZDWHU��,W�LV�LPSRUWDQW�WKDW�DQ\�WURXEOHVKRRWLQJ�EH�GRQH�ZLWK�GLVWLOOHG�ZD�
WHU��5HDGLQJV� WDNHQ� LQ� WDS�ZDWHU�FDQ�GLIIHU�JUHDWO\�IURP�WKH�H[SHFWHG�UH�
VXOWV� REVHUYHG� LQ� GLVWLOOHG�ZDWHU��:KHQ� UHDGLQJV� DUH� WDNHQ� LQ�ZDWHU� DQG�
VDWXUDWHG�VDQG�� WKH�FRQWDLQHU�VKRXOG�KDYH�D�GLDPHWHU�RI�DW� OHDVW��� LQFKHV�
����FP�� DQG� VKRXOG� EH� WDOO� HQRXJK� VR� WKH� URGV� FDQ� EH� FRPSOHWHO\� LP�
PHUVHG�RU�LQVHUWHG�� 
 
5HDGLQJV�VKRXOG�EH�WDNHQ�ZLWK�WKH�6RLO�7\SH�VHW�WR�6WDQGDUG��S������DQG�
0RLVWXUH�7\SH� �S�� ���� VHW� WR�7'5� ����PRGH�� %H� VXUH� WKDW� WKH� FRUUHFW�
5RG�/HQJWK��S������LV�VHOHFWHG��7KH�PHWHU�VKRXOG�UHDG�9:& ���LQ�DLU��
,Q�VDWXUDWHG�VDQG��LW�VKRXOG�UHDG�EHWZHHQ�����DQG������7KH�WDEOH�EHORZ�
VKRZV� WKH� DSSUR[LPDWH� UDQJHV� RI� YROXPHWULF� ZDWHU� FRQWHQW� WKDW� DUH� H[�
SHFWHG�IRU�WKH�GLIIHUHQW�URG�OHQJWKV�LQ�GLVWLOOHG�ZDWHU�� 



�� 

)RU� PD[LPXP� DFFXUDF\�� \RX� PD\�
FKRRVH� WR� SHUIRUP� D� VRLO-VSHFLILF�
FDOLEUDWLRQ�UDWKHU� WKDQ�XVH�HLWKHU�RI�
WKH� LQWHUQDO� �6WDQGDUG�� +LJK� &OD\��
RU�6DQG��VRLO�FDOLEUDWLRQV�FRGHG�LQWR�
WKH� 7'5� ���¶V� ILUPZDUH�� ,Q� WKHVH�
FDVHV�� DQ� LQGHSHQGHQW�VRLO�PRLVWXUH�FRQWHQW�PHDVXUHPHQW�
LV� UHTXLUHG��$� UHODWLRQ�FDQ� WKHQ�EH�GHYHORSHG� WKDW� UHODWHV�
WKH�PHWHU¶V�SHULRG�UHDGLQJ��VHH�0RLVWXUH�7\SH�RSWLRQ��S��
���� WR� DFWXDO� YROXPHWULF� ZDWHU� FRQWHQW� �9:&��� 7KLV� LV�
PRVW�HDVLO\�DFFRPSOLVKHG�E\�GRLQJ�D�UHJUHVVLRQ�RI�RQH�VHW�
RI�GDWD�DJDLQVW�DQRWKHU�� 
 
9:&�GDWD�FDQ�EH�REWDLQHG�ZLWK�D�GHYLFH�VXFK�DV�D�QHXWURQ�
SUREH��E\�PHDVXULQJ�WKH�ZHLJKW�RI�D�VDWXUDWHG�VRLO�FROXPQ�
RI�NQRZQ�YROXPH�DV�LW�LV�JUDGXDOO\�GULHG��RU�E\�JUDGXDOO\�
ZHWWLQJ�D�NQRZQ�YROXPH�VRLO�ZLWK�WKH�DGGLWLRQ�RI�NQRZQ�
LQFUHPHQWV�RI�ZDWHU�� ,Q�PRVW�FDVHV��KRZHYHU�� WKH�FDOLEUD�
WLRQ�ZLOO�EH�GRQH�ZLWK�JUDYLPHWULF� VDPSOLQJ��7KLV�SURFH�
GXUH�LV�EULHIO\�GHVFULEHG�EHORZ� 
 
,Q� WKH� ILHOG�� HVWDEOLVK� D� QXPEHU� RI� VLWHV� WR� VDPSOH�� (DFK�
VLWH� VKRXOG�EH�ZHWWHG� WR� D�GLIIHUHQW� VRLO�PRLVWXUH� FRQWHQW�
E\�DGGLQJ�YDU\LQJ�DPRXQWV�RI�ZDWHU��$W�HDFK�VLWH�D�)LHOG�
6FRXW�7'5�UHDGLQJ�LV�WDNHQ�IROORZHG�E\�WKH�H[WUDFWLRQ�RI�
D�NQRZQ�YROXPH�RI�VRLO�� ,GHDOO\�� WKLV�ZRXOG�EH�DQ�XQGLV�
WXUEHG�VRLO�FRUH��7KH�ZHW�ZHLJKW�RI�WKLV�VRLO�PXVW�EH�GHWHU�
PLQHG�� ,I� WKH� VRLO� FDQQRW� EH� ZHLJKHG� LPPHGLDWHO\�� LW�
VKRXOG� EH� VWRUHG� LQ� D� SODVWLF� EDJ� WR� UHGXFH� HYDSRUDWLRQ��
7KH�VRLO�LV�WKHQ�RYHQ-GULHG�����R&�IRU����KRXUV�LV�D�FRP�
PRQ�UHTXLUHPHQW��DQG�ZHLJKHG�DJDLQ��7KH�YROXPHWULF�ZD�
WHU�FRQWHQW�LV�FDOFXODWHG�DV�IROORZV� 
 

Appendix 2 
Soil-Specific  
Calibration 
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9:&� ����
�0ZHW�-�0GU\��(rZ
9WRW� 
:KHUH� 
 
0ZHW��0GU\� � PDVV��J��RI�ZHW�DQG�GU\�VRLO�UHVSHFWLYHO\� 
9WRW� �  WRWDO�VRLO�YROXPH��PO� 
rZ� �  GHQVLW\�RI�ZDWHU���J�PO� 
 
$Q� DOWHUQDWH�� EXW� HTXLYDOHQW�� FDOFXODWLRQ� FDQ� EH� REWDLQHG�
IURP�WKH�JUDYLPHWULF�ZDWHU�FRQWHQW�DQG�VRLO�EXON�GHQVLW\� 
 
9:&� � *:&�
(rE/rZ� 
:KHUH�*:&�LV�WKH�JUDYLPHWULF�ZDWHU�FRQWHQW�DQG�rE�LV�WKH�
EXON�GHQVLW\� 
 
*:&� � ���
�0ZHW�-�0GU\��0GU\ 
rE� �  0GU\�9WRW 
 
7KH�ILQDO�VWHS�LV�WR�SORW�WKH�FDOFXODWHG�WKH�PHDVXUHG�SHULRG�
YDOXHV�ZLWK� WKH� UHDGLQJV�REWDLQHG� IURP�)LHOG�6FRXW�7'5�
PHWHU��5HJUHVVLRQ�DQDO\VLV�FDQ�WKHQ�EH�SHUIRUPHG�RQ�WKLV�
GDWD� WR� GHYHORS� DQ� HTXDWLRQ� WR� FRQYHUW� IURP� SHULRG� WR�
9:&�� 
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Appendix 3 
FAQ 

���:KDW�DUH�WKH�IDFWRU\�GHIDXOW�VHWWLQJV" 

 
���:KDW�W\SH�RI�VHQVRU�LV�XVHG�WR�PHDVXUH�VXUIDFH�WHP�
SHUDWXUH" 
7KH�VHQVRU�RQ�WKH�XQGHUVLGH�RI� WKH�SUREH�EORFN�LV�D� WKHU�
PLVWRU� 
 
���:KDW�W\SH�RI�GLIIHUHQWLDO�FRUUHFWLRQ�DUH�DYDLODEOH�IRU�
WKH�*36�UHFHLYHU"�
 
7KH�:LGH�$UHD�$XJPHQWDWLRQ�6\VWHP��:$$6��LV�XVHG�LQ�
1RUWK� $PHULFD�� 7KH� (XURSHDQ� *HRVWDWLRQDU\� 1DYLJDWLRQ�
2YHUOD\�6HUYLFH �(*126��LV�XVHG�LQ�(XURSH� 
 
���+RZ�GR�,�JHW�DFFHVV�WR�6SHF&RQQHFW"�
 
6SHF&RQQHFW� LV� D� VXEVFULSWLRQ-EDVHG�ZHE�XWLOLW\��&RQWDFW�
6SHFWUXP�7HFKQRORJLHV�RU�\RXU�GLVWULEXWRU�IRU�GHWDLOV� 
 

�$SSOLHV�WR�XSJUDGHG�XQLWV�RQO\��VHH�S������ 

5RG�/HQJWK 7XUI 

6RLO�7\SH 6WDQGDUG 

*36���%OXHWRRWK
 'LVDEOHG 

%DFNOLJKW� 'LVDEOHG 

6RXQG 2Q 

0RLVWXUH 9:& 

(&�XQLWV P6�FP 

$XWR-2II ���PLQXWHV 

7LPH�=RQH *07 

7HPSHUD�
WXUH 

)DKUHQKHLW 



���� 
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Appendix 4 
Time zone corrections 

7LPH�=RQH�
&RUUHFWLRQ 

&LW\ 

-�� :HOOLQJWRQ 

-�� +RQROXOX 

-� $QFKRUDJH 

-� 6DQ�)UDQFLVFR��/RV�$QJHOHV�� 
9DQFRXYHU 

-� 3KRHQL[��'HQYHU��(GPRQWRQ 

-� *XDWHPDOD�&LW\��+RXVWRQ��1HZ�2UOH�
DQV��&KLFDJR��0H[LFR�&LW\��:LQQLSHJ 

-� $WODQWD��,QGLDQDSROLV��1HZ�<RUN�� 
2WWDZD��%RJRWD��0RQWUHDO��7RURQWR 

-� $VXQFLRQ 

-� 5LR�GH�-DQHLUR��0RQWHYLGHR 

-� 6DR�3DXOR 

-� $]RUHV 

� 'XEOLQ��/LVERQ��/RQGRQ 

�� $PVWHUGDP��%DUFHORQD��%HUOLQ�� 
*HQHYD��3DULV�� 
3UDJXH��5RPH��%UXVVHOV��0DGULG�� 
:DUVDZ��/DJRV 

�� $QNDUD��$WKHQV��,VWDQEXO��&DLUR�� 
-RKDQQHVEXUJ 

�� 0RVFRZ��1DLUREL��.DPSDOD��5L\DGK 

�� 7HKUDQ��$EX�'KDEL��'XEDL 

�� .DEXO��,VODPDEDG 

�� &DOFXWWD��1HZ�'HOKL 
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7KLV� SURGXFW� LV� ZDUUDQWHG� WR� EH� IUHH� IURP� GHIHFWV� LQ�
PDWHULDO�RU�ZRUNPDQVKLS�IRU�RQH�\HDU� IURP�WKH�GDWH�RI�
SXUFKDVH��'XULQJ�WKH�ZDUUDQW\�SHULRG�6SHFWUXP�ZLOO��DW�
LWV�RSWLRQ��HLWKHU�UHSDLU�RU�UHSODFH�SURGXFWV�WKDW�SURYH�WR�
EH�GHIHFWLYH��7KLV�ZDUUDQW\�GRHV�QRW�FRYHU�GDPDJH�GXH�
WR� LPSURSHU� LQVWDOODWLRQ� RU� XVH�� OLJKWQLQJ�� QHJOLJHQFH��
DFFLGHQW��RU�XQDXWKRUL]HG�PRGLILFDWLRQV��RU�WR�LQFLGHQWDO�
RU�FRQVHTXHQWLDO�GDPDJHV�EH\RQG�WKH�6SHFWUXP�SURG�
XFW�� %HIRUH� UHWXUQLQJ� D� IDLOHG� XQLW�� \RX� PXVW� REWDLQ� D�
5HWXUQHG� 0DWHULDOV� $XWKRUL]DWLRQ� �50$�� IURP� 6SHF�
WUXP��6SHFWUXP�LV�QRW�UHVSRQVLEOH�IRU�DQ\�SDFNDJH�WKDW�
LV�UHWXUQHG�ZLWKRXW�D�YDOLG�50$�QXPEHU�RU�IRU�WKH�ORVV�
RI�WKH�SDFNDJH�E\�DQ\�VKLSSLQJ�FRPSDQ\� 

Warranty 

7LPH�=RQH�
&RUUHFWLRQ 

&LW\ 

�� +DQRL��-DNDUWD 

�� %HLMLQJ��+RQJ�.RQJ��0DQLOD�� 
6LQJDSRUH��7DLSHL 

�� 6HRXO��7RN\R 

��� 9ODGLYRVWRN��%ULVEDQH 

��� $GHODLGH��0HOERXUQH��6\GQH\ 

��� $XNODQG 



5�-����� 

'(&/$5$7,21�2)�&21)250,7< 
 

6SHFWUXP�7HFKQRORJLHV��,QF� 
�����7KD\HU�&W� 

$XURUD��,/��������86$ 
 

0RGHO�1XPEHUV� ���� 
'HVFULSWLRQ� 3RUWDEOH�6RLO�0RLVWXUH?&RQGXFWLYLW\?7HPSHUDWXUH�3UREH 
7\SH�  (OHFWULFDO�(TXLSPHQW�IRU�0HDVXUHPHQW��&RQWURO��DQG�/DERUDWRU\� 
  8VH 
'LUHFWLYH�  ��������(8 
6WDQGDUGV� (1������-������  ��������   
  (1������-�-������ 
  (1������-�-�������$������ 
  ,&(6-����������,7(�(PLVVLRQV�IRU�&DQDGD��$16,�&���������� 
  )&&�3DUW����������(PLVVLRQV�IRU�8QLQWHQWLRQDO�5DGLDWRUV�IRU�
  ��������������������������������86$��$16,�&���������� 
  (1����������� 
 
 
3DXO�0DUWLV��+DUGZDUH�(QJLQHHULQJ�0DQDJHU  )HEUXDU\�������� 

�����7KD\HU�&W� 
$XURUD�,/������ 

���������-�����RU����������-���� 
)D[����������-���� 

(-0DLO���LQIR#VSHFPHWHUV�FRP 
ZZZ�VSHFPHWHUV�FRP 


