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RQH�VTXDUH�FHQWLPHWHU����FP����RQH�FHQWLPHWHU����FP��LQ�
OHQJWK��

7R�REWDLQ�WKH�UHVLVWDQFH�RI�D��PP�GLDPHWHU�KRW�]RQH�
RQH�PP�LQ�OHQJWK�DW������&��XVH�WKH�HTXDWLRQ�
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7KH��U��LV�WKH�UHVLVWDQFH�RI��PP�GLDPHWHU�KRW�]RQH�
�PP�ORQJ�DW������&��

7KH�VDPH�PHWKRG�FDQ�EH�XVHG�WR�FRPSXWH�WKH�
UHVLVWDQFH�RI�DQ\�URG�GLDPHWHU�RI�DQ\�OHQJWK�DW�DQ\�
WHPSHUDWXUH���$�VLPSOHU�PHWKRG�LV�VKRZQ�EHORZ��

7KH�0RO\�'�HOHPHQW�LV�D�KLJK�WHPSHUDWXUH�HOHPHQW�WKDW�
SHUIRUPV�ZHOO�DQG�JLYHV�ORQJ�VHUYLFH�OLIH�DW�LWV�UDWHG�
WHPSHUDWXUH�RI������&�RU������&���7KHUHIRUH��ZH�
UHFRPPHQG�GHVLJQLQJ�WR�HOHPHQW�WHPSHUDWXUHV�RI�
�����&�IRU�WKH�JUDGH�0'����DQG������&�IRU�WKH�JUDGH�
0'����LQ�DLU��

7KH�UHVLVWDQFH�YDOXHV�IRU��PP�RI�OHQJWK�IRU�VWDQGDUG�
HOHPHQW�GLDPHWHUV�DW������&�DQG������&�DUH�VKRZQ�RQ�
7DEOH�%��

7KH�UHVLVWDQFH�WHPSHUDWXUH�FKDUDFWHULVWLF�RI�WKH�0RO\�'�
HOHPHQW�PDWHULDO�LV�DOPRVW�OLQHDU�IURP������&�GRZQ�WR�
�����&���7R�HVWLPDWH�WKH�UHVLVWDQFH�DW�ORZHU�KRW�]RQH�
WHPSHUDWXUHV��PXOWLSO\�WKH�KLJKHU�WHPSHUDWXUH�
UHVLVWDQFH�E\������IRU�HDFK�����&�GHFUHDVH�LQ�KRW�]RQH�
WHPSHUDWXUH��

7KH�HVWLPDWHG�UHVLVWDQFH�RI�D�0'������PP�GLDPHWHU�
KRW�]RQH���PP�ORQJ��DW������&�LV���U������IURP�WDEOH %���
� �U������ ��U������������
� U������ ���������������
� U������ ����������:��PP�
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7DEOH�%�
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2%7$,1,1*�7+(�/(1*7+�2)�7+(�+27�
=21(��/H��

7KH�PRO\EGHQXP�GLVLOLFLGH�VRIWHQV�DW�WHPSHUDWXUHV�RYHU�
�����&�WKHUHIRUH�ZLOO�HORQJDWH�RU�VWUHWFK�ZKHQ�
VXVSHQGHG�YHUWLFDOO\���7KH�KHDWLQJ�HOHPHQW�FDQ�EH�
GHVWUR\HG�LI�LW�FRPHV�LQ�FRQWDFW�ZLWK�WKH�IORRU�RI�WKH�
IXUQDFH�ZKLOH�KRW�DQG�XQGHU�SRZHU���7R�DOORZ�IRU�WKH�
LQFUHDVH�LQ�OHQJWK�DQG�NHHS�LW�D�VDIH�GLVWDQFH�DERYH�WKH�
IORRU��WKH�KRW�]RQH��/H��PXVW�EH�VKRUWHU�WKDQ�WKH�KHDWHG�
FKDPEHU�KHLJKW��

7R�REWDLQ�WKH�OHQJWK�RI�WKH�KRW�]RQH��WZR�VWHSV�DUH�
UHTXLUHG��

��� $W�WKH�ORFDWLRQ�LQ�WKH�IXUQDFH�ZKHUH�WKH�HOHPHQWV�
DUH�VXVSHQGHG��GHWHUPLQH�WKH�KHLJKW��+��LQ�
PLOOLPHWHUV��

��� 7KH�WDSHU�SRUWLRQ�RI�WKH�FROG�HQG��/X��H[WHQGV�LQWR�
WKH�KRW�FKDPEHU���7KLV�FROG�HQG�WDSHU�OHQJWK�YDULHV�
ZLWK�WKH�GLDPHWHU�RI�WKH�HOHPHQW���6HH�7DEOH�'�WR�
REWDLQ�WKH�WDSHU�OHQJWK��J��LQVLGH�WKH�KRW�FKDPEHU��

7R�REWDLQ�WKH�KRW�]RQH�OHQJWK��/H��XVH�RQH�RI�WKH�
IROORZLQJ�IRUPXODV��

IRU�+�OHVV�WKDQ����PP��� J+H/ �� ��

IRU�+�RYHU����PP����� J+H/ � ����

����+� � �KHLJKW�RI�IXUQDFH�LQ�PP��
����J�� � �WDSHU�OHQJWK�LQ�PP�IURP�7DEOH�'��
������� � �PLQLPXP�UHFRPPHQGHG�YHUWLFDO�GLVWDQFH�
����������EHQHDWK�WKH�HOHPHQW�LQ�PP��
�����  �VKRUWHQLQJ�RI�WKH�/H�WR�DOORZ�IRU�WKH�HOHPHQW�WR�
����������VWUHWFK�DQG�EH�D�VDIH�GLVWDQFH�DERYH�WKH�IORRU��

7KH�IROORZLQJ�DUH�PD[LPXP�OHQJWK�OLPLWDWLRQV�RQ�WKH�KRW�
VHFWLRQV������DQG�����PD[LPXP�/H� ����PP�
�����������DQG�������PD[LPXP�/H� �����PP�

7KH������������DQG�������PD[LPXP�OHQJWKV�DUH�UHGXFHG�
EDVHG�RQ�HOHPHQW�WHPSHUDWXUHV�RYHU������&��VHH�JUDSK�
���

0(7+2'�72�&20387(�7+(�32:(5�21�$��
8�6+$3('�02/<�'�(/(0(17�
7R�FRPSXWH�WKH�SRZHU�LQ�ZDWWV�RQ�WKH�0RO\�'�HOHPHQW�
WKH�OHQJWK�RI�WKH�KRW�]RQH��WKH�VXUIDFH�DUHD�RI�WKH�KRW�
]RQH��DQG�WKH�ZDWW�ORDGLQJ�LQ�ZDWWV�SHU�FP��PXVW�EH�
GHWHUPLQHG��

7KH�KHDWLQJ�OHQJWK�RI�D�³8´�VKDSHG�HOHPHQW�FRQVLVWV�RI�
��OHJV�DQG�D������EHQG���8VH�WKH�IRUPXOD�EHORZ�WR�
FDOFXODWH�WKH�RYHUDOO�KHDWLQJ�OHQJWK��

6WHS����
7R�REWDLQ�WKH�WRWDO�OHQJWK�RI�WKH�KRW�]RQH�LQ�PP��XVH�WKH�
HTXDWLRQ��7RWDO�+RW�=RQH��/+�� ���/H��SOXV��]��WKH�
DPRXQW�IURP�7DEOH�&��FROXPQ����

� � ]H/+/ � �

6WHS���

7R�REWDLQ�WKH�VXUIDFH�DUHD��6$��RI�WKLV�KRW�]RQH�LQ�
VTXDUH�FP��VHOHFW�IURP�7DEOH�&��FROXPQ����WKH�VXUIDFH�
DUHD��F��RI���PP�OHQJWK�IRU�WKH�HOHPHQW�GLDPHWHU����������
�������RU����PP���0XOWLSO\�WKLV�E\�WKH�WRWDO�IURP�VWHS���
�/+����7KLV�QXPEHU�ZLOO�EH�WKH�WRWDO�VXUIDFH�DUHD�RI�WKH�
KRW�]RQH�LQ�VTXDUH�PP���7R�FRQYHUW�WKH�XQLWV�IURP�
VTXDUH�PP�WR�VTXDUH�FHQWLPHWHUV��FP���GLYLGH�E\�������� �� �
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2%7$,1,1*�7+(�:$77�/2$',1*�
7KH�HOHPHQW�VXUIDFH�WHPSHUDWXUH�GHSHQGV�RQ�WKH�
IXUQDFH�WHPSHUDWXUH�DQG�WKH�ZDWW�ORDGLQJ���:KHQ�
GHWHUPLQLQJ�ZDWW�ORDGLQJ��WKH�PD[LPXP�IXUQDFH��
6WHS���
7R�REWDLQ�WKH�PD[LPXP�UHFRPPHQGHG�ZDWW�ORDGLQJ�
�:/��LQ�DLU�IURP�*UDSK����VHOHFW�RQ�WKH�YHUWLFDO�OLQH�WKH�
PD[LPXP�IXUQDFH�WHPSHUDWXUH�UHTXLUHG���)ROORZ�WKLV�
YHUWLFDO�OLQH�XQWLO�LW�LQWHUVHFWV�WKH�PD[LPXP�HOHPHQW�
WHPSHUDWXUH�OLQH�IRU�HLWKHU�WKH�0'����RU�0'����HOHPHQW���
6HOHFW�WKH�ZDWW�ORDGLQJ�OLQH�DW�WKLV�LQWHUVHFWLRQ���7R�EH�RQ�
WKH�VDIH�VLGH��UHGXFH�WKH�VHOHFWHG�YDOXH�E\���ZDWWV�FP���

6WHS���
7R�REWDLQ�WKH�PD[LPXP�UHFRPPHQGHG�ZDWW�ORDGLQJ�
�:/��IRU�YDULRXV�DWPRVSKHUHV�RU�LQ�D�YDFXXP��WKH�
PD[LPXP�HOHPHQW�WHPSHUDWXUH�LV�UHTXLUHG����

7KH�PD[LPXP�HOHPHQW�WHPSHUDWXUH�IRU�YDULRXV�
DWPRVSKHUHV�LV�VKRZQ�RQ�SDJH����7DEOH�$��LQ�D�YDFXXP�
SDJH����*UDSK����

)URP�*UDSK���VHOHFW�WKH�IXUQDFH�WHPSHUDWXUH�OLQH�DQG�
IROORZ�WKH�OLQH�YHUWLFDOO\�XQWLO�LW�LQWHUVHFWV�WKH�KRUL]RQWDO�
HOHPHQW�WHPSHUDWXUH�OLQH���6HOHFW�WKH�ZDWW�ORDGLQJ�OLQH�
�:/��DW�WKLV�LQWHUVHFWLRQ���7R�EH�RQ�WKH�VDIH�VLGH��UHGXFH�
WKLV�YDOXH�E\���ZDWWV�FP���

6WHS���
7R�REWDLQ�WKH�HOHPHQW�SRZHU�LQ�ZDWWV��3���WDNH�WKH�ZDWWV�
SHU�VTXDUH�FHQWLPHWHU��:/��IURP�VWHS���DQG�PXOWLSO\�LW�
E\�WKH�VXUIDFH�DUHD�RI�WKH�HOHPHQW�FRPSXWHG�LQ�VWHS���
�6$���

� 3� �:/�[�6$�

7KH�QXPEHU�FDOFXODWHG�LV�WKH�PD[LPXP�UHFRPPHQGHG�
SRZHU�LQ�ZDWWV�IRU�WKLV�KRW�VHFWLRQ�DW�WKH�PD[LPXP�
IXUQDFH�WHPSHUDWXUH�VHOHFWHG��

*UDSK���
02/<�'�(/(0(17�7(03(5$785(�
9(5686�)851$&(�7(03(5$785(�
$7�9$5,286�:$77�/2$',1*6�
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0(7+2'�72�&20387(�7+(�5(6,67$1&(�
2)�7+(�+27�=21(�/H�

6WHS���
7KH�PRO\EGHQXP�GLVLOLFLGH�KHDWLQJ�HOHPHQW�PDWHULDO�
LQFUHDVHV�LQ�UHVLVWDQFH�E\�D�IDFWRU�RI�DSSUR[LPDWHO\����
EHWZHHQ����&�DQG������&���7R�REWDLQ�WKH�UHVLVWDQFH��DQ�
LQGXVWU\�HVWDEOLVKHG�PHWKRG�KDV�EHHQ�GHYHORSHG�WR�
FRPSXWH�WKH�UHVLVWDQFH��

7KH�HTXDWLRQ�WR�FRPSXWH�WKH�UHVLVWDQFH��UPH��IRU�D�
����PP�ORQJ�URG�LQ�GLDPHWHUV�RI����������������������DQG�
���PP�DW�WHPSHUDWXUHV�IURP�����&�WR������&�LV�VKRZQ�
EHORZ��
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UPH� �UHVLVWDQFH�RI�����PP�RI�KRW�]RQH�LQ�RKPV�
������� �WKH�UHVLVWLYLW\�IDFWRU�
7H� �+RW�]RQH�VXUIDFH�WHPSHUDWXUH�LQ��&�
������ �FRUUHFWLRQ�IDFWRU�
G� �WKH�GLDPHWHU�RI�WKH�KRW�]RQH�

6WHS���
7R�REWDLQ�WKH�UHVLVWDQFH��UH��RI�WKH�KRW�]RQH��/H���XVH�
WKH�IROORZLQJ�HTXDWLRQ��

����

+/PHU
HU

u
 

UPH� �UHVLVWDQFH�RI�WKH�����PP�RI�KRW�]RQH�IURP�VWHS���
/+  �7RWDO�KRW�]RQH�OHQJWK�LQ�PP�IURP�6WHS���

7R�REWDLQ�WKH�WRWDO�UHVLVWDQFH�RI�WKH�HOHPHQW��WKH�FROG�
HQG�UHVLVWDQFH�PXVW�EH�NQRZQ�WRR��

0(7+2'�72�&20387(�7+(�/(1*7+�$1'�
5(6,67$1&(�2)�7+(�&2/'�(1'��/X��

1R�RQH�KDV�\HW�GHVLJQHG�D�PHWKRG�RI�PHFKDQLFDOO\�
FRQQHFWLQJ�PHWDOOLF�HOHFWULFDO�FRQGXFWRUV�WR�D�
PRO\EGHQXP�GLVLOLFLGH�KRW�VHFWLRQ�DW�RSHUDWLQJ�
WHPSHUDWXUH����

7KHUHIRUH��D�FROG�HQG�RI�ODUJHU�GLDPHWHU�PRO\EGHQXP�
GLVLOLFLGH�LV�XSVHW�EXWW�ZHOGHG�WR�WKH�VPDOOHU�GLDPHWHU�KRW�
VHFWLRQ���7KLV�ODUJHU�GLDPHWHU�ZLWK�D�ORZHU�UHVLVWDQFH�ZLOO�
RSHUDWH�DW�D�ORZHU�WHPSHUDWXUH�PDNLQJ�LW�SRVVLEOH�WR�
PDNH�WKH�HOHFWULF�FRQQHFWLRQ�ZLWK�DQ�DOXPLQXP�EUDLGHG�
VWUDS��

7KH�FROG�HQG�GLDPHWHU�KDV�WZLFH�WKH�KRW�VHFWLRQ�
GLDPHWHU�ZLWK�WKH�H[FHSWLRQ�RI�WKH����PP�HOHPHQW��

6WHS���

7KH�OHQJWK�RI�WKH�FROG�HQG��/X��KDV�WKUHH�IDFWRUV��

$�� $�SRUWLRQ�RI�WKH�FROG�HQG�PXVW�SURWUXGH�RXWVLGH�WKH�
IXUQDFH�ZDOO���7KH�HOHFWULFDO�FRQQHFWLRQV�PXVW�EH�
PDGH�RXWVLGH�RI�WKH�LQVXODWLRQ�WR�NHHS�WKHP�FRRO���
%HORZ�LQ�7DEOH�'�DUH�WKH�PLQLPXP�SURWUXVLRQ�YDOXHV�
/F����'RQ¶W�UHGXFH�WKHVH�YDOXHV�IRU�GRLQJ�VR�FRXOG�
FDXVH�WKH�VWUDSV�WR�RYHU�KHDW�DQG�IDLO���6HOHFW�ORQJHU�
UDWKHU�WKDQ�VKRUWHU�OHQJWKV��

%�� 7KH�QH[W�SRUWLRQ�RI�WKH�FROG�HQG�LV�WKH�OHQJWK�WKDW�LV�
LQ�WKH�LQVXODWLQJ�ZDOO�/L���7R�REWDLQ�WKLV�GLPHQVLRQ��
PHDVXUH�WKH�GLVWDQFH�IURP�WKH�RXWVLGH�VXUIDFH�RI�
WKH�IXUQDFH�WR�WKH�LQVLGH�VXUIDFH�RI�WKH�LQVXODWLRQ�LQ�
PP��

&�� 7KH�WKLUG�SRUWLRQ�RI�WKH�FROG�HQG�LV�WKH�WDSHUHG��J���
WKDW�LV�WKH�UHGXFHG�GLDPHWHU�SRUWLRQ���7KLV�WDSHUHG�
SDUW�PXVW�H[WHQG�LQWR�WKH�IXUQDFH�FKDPEHU���,W�PXVW�
QRW�EH�LQ�WKH�ZDOO�RU�LW�ZLOO�RYHUKHDW�DQG�IDLO���7KHVH�
YDOXHV�DUH�OLVWHG�LQ�7DEOH�'��

7DEOH�'�
(OHPHQW�6L]H ���� ���� ����� ����� ������
3URWUXVLRQ�
RXWVLGH�WKH�
IXUQDFH�����/F

���PP� ���PP� ����PP�����PP ����PP

7DSHU�/HQJWK
,QVLGH�
&KDPEHU��J

���PP ���PP ���PP� ���PP ���PP

7R�REWDLQ�WKH�FROG�HQG�OHQJWK��/X��VHOHFW�WKH�HOHPHQW�
GLDPHWHU�DQG�DGG�WKH�WZR�YHUWLFDO�QXPEHUV�IURP��
7DEOH�'�SOXV�WKH�ZDOO�WKLFNQHVV�PHDVXUHG�/L��

/X� �/F���/L���J�

7KH�UHVLVWDQFH�RI�WKH�PRO\EGHQXP�GLVLOLFLGH�PDWHULDO�ZLOO�
LQFUHDVH�LQ�UHVLVWDQFH�DSSUR[LPDWHO\����WLPHV�IURP����&�
WR������&�HOHPHQW�WHPSHUDWXUH���7KHUHIRUH�WKH�
UHVLVWDQFH�DORQJ�WKH�OHQJWK�RI�WKH�FROG�HQG�ZLOO�KDYH�D�
ZLGH�UHVLVWDQFH�UDQJH�IRU�RQH�HQG�LV�DW�WKH�IXUQDFH�
WHPSHUDWXUH�DQG�WKH�RWKHU�HQG�LV�LQ�WKH�WHUPLQDO�
FRPSDUWPHQW�ZLWK�D�PXFK�ORZHU�WHPSHUDWXUH��

��



6WHS���

7R�REWDLQ�WKH�UHVLVWDQFH�RI�WKH�FROG�HQG��DQ�LQGXVWU\�
HVWDEOLVKHG�PHWKRG�KDV�EHHQ�GHYLVHG�WKDW�FRQVLGHUV�WKH�
PHDVXUHPHQWV�IURP�PDQ\�WHVWV��WKH�UHVLVWLYLW\�RI�WKH�
PRO\EGHQXP�GLVLOLFLGH��WKH�IXUQDFH�WHPSHUDWXUH��WKH�
GLDPHWHU�RI�WKH�FROG�HQG��/X��DQG�WKH�OHQJWK�RI�����PP�
RI�URG��

7KH�VLPSOLILHG�FDOFXODWLRQ�LV�WKH�UHVLVWDQFH�RI�����PP�
RI�FROG�HQG��

/X'

I7

PXU
�

������������ �u
 

UPX� �UHVLVWDQFH�RI�����PP�RI�FROG�HQG�
�������� �WKH�UHVLVWLYLW\�IDFWRU�
7I  �WKH�WHPSHUDWXUH�RI�IXUQDFH�LQ�GHJUHHV�FHQWLJUDGH�
������ �FRUUHFWLRQ�IDFWRU�
'/X  �WKH�GLDPHWHU�RI�WKH�FROG�HQG��/X��PP��

6WHS����
7R�REWDLQ�WKH�UHVLVWDQFH�RI�WKH�WZR�FROG�HQGV��/X���WKH�
HTXDWLRQ�LV���

����

� X/PXU
XU

u
 

UX  �UHVLVWDQFH�RI���OHQJWKV�RI�/X�
�/X  �WKH�WRWDO�OHQJWK�RI�FROG�HQGV�IRU�WKLV�HOHPHQW���
���������VWHS���
UPX�� �UHVLVWDQFH�RI�WKH�����PP�RI�FROG�HQGV��VWHS���

6WHS����
7R�REWDLQ�WKH�WRWDO�UHVLVWDQFH�RI�WKH�HOHPHQW�DW�RSHUDWLQJ�
WHPSHUDWXUH�WKH�HTXDWLRQ�LV��

HUXUW5 � 

5W  �HOHPHQW�UHVLVWDQFH�
UH  �KRW�]RQH�UHVLVWDQFH��/H��VWHS���
UX� �FROG�HQGV�UHVLVWDQFH�/X��VWHS����

)$&7256�72�&216,'(5�:+(1�
326,7,21,1*�7+(�(/(0(176�,1�7+(�
)851$&(

',67$1&(�72�7+(�:$//��3$5$//(/��
6WHS����
0RO\�'�HOHPHQWV�DUH�QRUPDOO\�VXSSRUWHG�IURP�WKH�URRI�
RU��ZKHQ�EHQW��WKH�WHUPLQDO�HQGV�DUH�VXSSRUWHG�E\�WKH�
ZDOO��,Q�PRVW�LQVWDOODWLRQV�WKH�HOHPHQW�KRW�]RQHV�DUH�
SODFHG�SDUDOOHO�WR�WKH�IXUQDFH�ZDOOV��7KH�HOHPHQW¶V�KRW�
]RQH�VXUIDFHV�VKRXOG�QRW�FRQWDFW�RU�EH�SODFHG�FORVH�WR�
DQ\�VXUIDFH��7KH�KRW�]RQHV�VRIWHQ�DW�WHPSHUDWXUHV�RYHU�
�����&�DQG�WKH�KRW�]RQHV�FDQ�EHQG�WRZDUG�RU�DZD\�
IURP�WKH�ZDOO���7KH�DPRXQW�RI�EHQG�LV�GHSHQGHQW�RQ�WKH�
KRW�]RQH�OHQJWK���

%HQGLQJ�FDQ�DOVR�EH�FDXVHG�E\�WKH�HOHFWULFDO�
FRQQHFWLRQV���6KRUW�VWLII�VWUDSV�WKDW�H[HUW�SUHVVXUH�RQ�
WKH�FROG�HQGV�FDQ�FDXVH�WKH�KRW�]RQHV�WR�EHQG�
HUUDWLFDOO\�ZKHQ�WKH\�JHW�KRW��

:KHQ�WKH�8�VKDSH�LV�SODFHG�SDUDOOHO�WR�WKH�ZDOO�DQG�WKH�
KRW�]RQH��/H��LV�OHVV�WKDQ����PP�LQ�OHQJWK��WKH�
PLQLPXP�GLVWDQFH��H���VHH�GUDZLQJ����EHWZHHQ�WKH�
FHQWHUOLQH�RI�WKH�KRW�]RQHV�DQG�WKH�ZDOO�LV���PP���
(OHPHQWV�ZLWK�D�KRW�]RQH�OHQJWK��/H��EHWZHHQ�����DQG�
������WKH�PLQLPXP�GLVWDQFH�WR�WKH�ZDOO��H��LV�REWDLQHG�
E\�XVLQJ�WKH�HTXDWLRQ��H� ��/H���������,I�WKH�/H�LV�
����PP�RU�ORQJHU��WKH�PLQLPXP�GLVWDQFH�WR�WKH�ZDOO�LV�
��PP���7KH�XQLWV�RI�WKH��H��DQG�/H�DUH�LQ�PP��

([DPSOH��,I�WKH�/H�LV�������WKH�PLQLPXP�GLVWDQFH�WR�WKH�
ZDOO�LV���H� �����������������H� ���PP��
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6WHS����
$W�HOHPHQW�WHPSHUDWXUHV�RYHU������&��WKH�HOHFWUR�
PDJQHWLF�IRUFHV�FDXVH�WKH�WZR�SDUDOOHO�OHJV�WR�ERZ�
DSDUW���7KH�DPRXQW�RI�ERZLQJ�LV�GHSHQGHQW�RQ�WKH�KRW�
]RQH�OHQJWK�DQG�ZDWW�ORDGLQJ��

7KH�HOHPHQW�ERZLQJ�FKDUDFWHULVWLF�PXVW�EH�FRQVLGHUHG�
ZLWK�WKH�ILUVW�DQG�ODVW�HOHPHQW�LQ�WKH�SDUDOOHO�URZ��IRU�WKH\�
DUH�SHUSHQGLFXODU�WR�WKH�FRUQHU�ZDOO�RI�WKH�IXUQDFH��

7KH�PLQLPXP�GLVWDQFH�WR�WKH�ZDOO��(��LQ�WKH�GLUHFWLRQ�
WKDW�WKH�HOHPHQW�ZLOO�ERZ�LV�JUHDWHU�WKDQ�WKH�SDUDOOHO�
GLVWDQFH�WR�WKH�ZDOO��H���VHH�GUDZLQJ����

7KH�PD[LPXP�ERZLQJ�ZRXOG�RFFXU�ZLWK�WKH�ORQJHVW�KRW�
]RQH������PP��DQG�WKH�KLJKHVW�ZDWW�ORDGLQJ�����ZDWWV�
SHU�VTXDUH�FHQWLPHWHU���

.QRZLQJ�WKH�KRW�]RQH�OHQJWK��/H��DQG�ZDWW�ORDGLQJ��WKH�
ERZ�YDOXH��I��IDFWRU�FDQ�EH�REWDLQHG�IURP�*UDSK�����

7KH��I��IDFWRU�PXOWLSOLHG�E\�WKH�GLVWDQFH�EHWZHHQ�WKH�
OHJV��D��ZLOO�SURYLGH�WKH�WRWDO�DPRXQW�RI�ERZLQJ�LQ�ERWK�
GLUHFWLRQV���7R�REWDLQ�WKH�YDOXH�RI�WKH�ERZ�LQ�RQH�
GLUHFWLRQ��WRZDUG�WKH�ZDOO��WKH��I��D��IDFWRU�PXVW�EH�
GLYLGHG�E\�WZR���7KHQ�RQH�KDOI�WKH��D��GLVWDQFH�PXVW�EH�
VXEWUDFWHG�WRR�IRU�WKH��(��GLPHQVLRQ��'UDZLQJ����LV�
PHDVXUHG�IURP�WKH�OHJ�QRW�IURP�WKH�FHQWHU�RI�WKH�³8´��� �

8VH�WKH�IROORZLQJ�HTXDWLRQ�WR�FRPSXWH�WKH�PLQLPXP�
GLVWDQFH�WR�WKH�ZDOO�LQ�WKH�GLUHFWLRQ�RI�WKH�ERZ��(���VHH�
GUDZLQJ������

��

���� DDI
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7KH��H��LV�WKH�PLQLPXP�GLVWDQFH�WR�WKH�ZDOO�DIWHU�WKH�
HOHPHQW�KDV�ERZHG�DQG�LV�WKH�VDPH�YDOXH�IRU�DQ�
HOHPHQW�SODFHG�SDUDOOHO�WR�WKH�ZDOO��6WHS������

([DPSOH��/H� ��������D� ������ZDWW�ORDGLQJ�LV��
���ZDWWV�FP���H� ���PP��VWHS������I� �����REWDLQHG�IURP�
*UDSK����

([DPSOH�
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6WHS����
7KH�HOHPHQW�FDQ�EH�GHVWUR\HG�LI�LW�FRQWDFWV�WKH�IORRU�RU�
DQ\�GHEULV���$OVR�WKH�0RO\�'�HOHPHQWV�LQFUHDVH�LQ�OHQJWK�
ZLWK�XVH���

7KH�PLQLPXP�UHFRPPHQGHG�GLVWDQFH��KV��VKRZQ�LQ�
GUDZLQJ���EHWZHHQ�WKH�ERWWRP�RI�WKH�³8´�DQG�WKH�IORRU�LV�
��PP�IRU�HOHPHQWV�ZLWK�DQ�/H�RI����PP�RU�VKRUWHU���
)RU�KRW�]RQHV��/H��ORQJHU�WKDQ������WKH�PLQLPXP�
GLVWDQFH�LV����RI�WKH�/H����

([DPSOH���$Q�HOHPHQW�ZLWK�DQ�/H�RI�����PP��WKH�
UHFRPPHQGHG�PLQLPXP�YHUWLFDO�GLVWDQFH�WR�WKH�IORRU�LV���
K� ������[�������K� ���PP��

5(&200(1'('�(/(0(17�7(50,1$/�
+2/(�',$0(7(5�

7DEOH�(�
(OHPHQW�6L]H ���� ���� ����� ����� ������
(OHPHQW�
WHUPLQDO�KROH�
GLDPHWHU�

�PP� ��PP ��PP� ��PP� ��PP�
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�6WHS����

/HQJWK�RI�KRW�]RQH��/H��PP
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9DOXH��I��RQH�RI�WKH�IDFWRUV�XVHG�WR�GHWHUPLQH�WKH�
GLVWDQFH�WR�ZDOO�LQ�WKH�GLUHFWLRQ�RI�WKH�ERZ�FDXVHG�E\�
WKH�HOHFWUR�PDJQHWLF�IRUFHV�
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,W�LV�LPSRUWDQW�WR�PDLQWDLQ�D�PLQLPXP�GLVWDQFH�EHWZHHQ�
HOHPHQWV�IRU�LI�WKH\�PDNH�FRQWDFW�WKH\�ERWK�ZLOO�IDLO���
(OHPHQWV�SDUDOOHO�WR�WKH�ZDOO��WKDW�LV��LQ�OLQH�ZLOO�ERZ�
WRZDUG�HDFK�RWKHU���7KH�WZR�FORVHVW�OHJV�VKRXOG�KDYH�D�
PLQLPXP�GLVWDQFH�DV�VKRZQ�LQ�GUDZLQJ����

*UDSK���VKRZV�WKH�IDFWRU��P��WR�EH�XVHG�WR�GHWHUPLQH�
WKH�PLQLPXP�UHFRPPHQGHG�GLVWDQFH��E��EHWZHHQ�
DGMDFHQW�HOHPHQW�OHJV���7R�GHWHUPLQH�WKH�PXOWLSOLHU��P���
WKH�OHQJWK�RI�WKH�KRW�]RQH�/H�DQG�WKH�ZDWW�ORDGLQJ�PXVW�
EH�NQRZQ���7KHQ�VHOHFW�WKH�PXOWLSOLHU��P��IURP�JUDSK�����
7KHQ�XVH�WKH�HTXDWLRQ�E� ��D��P��IRU�WKH�PLQLPXP�
GLVWDQFH�EHWZHHQ�DGMDFHQW�HOHPHQWV���

([DPSOH���/H� �������D� �����ZDWW�ORDGLQJ� ����Z�FP�

)URP�JUDSK����WKH��P��YDOXH�LV�����WKHQ�

E� ��D��P��
� E� �����������
� E� ����PP�PLQLPXP�UHFRPPHQGHG�GLVWDQFH�
� ������EHWZHHQ�DGMDFHQW�OHJV�

0(7+2'�72�&20387(�7+(�
5(&200(1'('�:$//�/(1*7+�)25�$�
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6WHS���
/HW�WKH�YDOXH��/Z��HTXDO�WKH�OHQJWK�RI�WKH�IXUQDFH�ZDOO���
/HW��1��HTXDO�WKH�QXPEHU�RI�HOHPHQWV����D��GLVWDQFH�
EHWZHHQ�WKH�HOHPHQW�OHJV����E��WKH�GLVWDQFH�EHWZHHQ�
DGMDFHQW�OHJV��DQG��(��WKH�GLVWDQFH�EHWZHHQ�DQ�HOHPHQW�
OHJ�DGMDFHQW�WR�FRUQHU�ZDOO�IRU�WKH�ILUVW�DQG�ODVW�HOHPHQW�
LQ�OLQH��VHH�GUDZLQJ����

/Z� ��1���D���E�����(�±�E�

([DPSOH���1� ���QXPEHU�RI�HOHPHQWV�
D� ����PP�OHJ�VSDFLQJ�

� ������E� ����PP�GLVWDQFH�EHWZHHQ�DGMDFHQW�OHJV��
� ������������VWHS�����

(� ����OHJ�GLVWDQFH�WR�ZDOO��VWHS����

/Z� ����������������������±�����
/Z� �����������±����
/Z ����PP��PLQLPXP�ZDOO�OHQJWK��

,I�WKH�OHQJWK�RI�WKH�ZDOO��/Z��LV�NQRZQ�DQG�WKH�QXPEHU�RI�
HOHPHQWV�WKDW�FDQ�EH�SODFHG�DORQJ�WKH�ZDOO��1��LV�
XQNQRZQ��XVH�WKH�HTXDWLRQ��

1� ��/Z�±��(���E��·��D�E��

7KH�QXPEHU�RI�HOHPHQWV�PXVW�EH�D�ZKROH�QXPEHU���
$OZD\V�UHGXFH�WR�D�ZKROH�QXPEHU��QHYHU�URXQG�XS��

,I�PRUH�SRZHU�LV�UHTXLUHG�PRUH�HOHPHQWV�FDQ�EH�ILWWHG�
LQWR�WKH�OLPLWHG�ZDOO�OHQJWK�E\�SODFLQJ�WKH�HOHPHQWV�
SHUSHQGLFXODU�WR�WKH�ZDOO���,Q�VRPH�GHVLJQV�DV�PXFK�DV�
����PRUH�SRZHU�LV�DYDLODEOH�E\�VZLWFKLQJ�IURP�D�
SDUDOOHO�WR�SHUSHQGLFXODU�DUUDQJHPHQW��

$QRWKHU�FKRLFH�LV�WR�PDNH�WKH�IXUQDFH�KLJKHU�DQG�WKHQ�
LQFUHDVH�WKH�KRW�]RQH�OHQJWK���$QRWKHU�FKRLFH�LV�WR�VHOHFW�
D�ODUJHU�GLDPHWHU�HOHPHQW���

9DOXH�P�LV�RQH�RI�WKH�PXOWLSOLHUV�XVHG�WR�GHWHUPLQH�
WKH�PLQLPXP�GLVWDQFH�EHWZHHQ�DGMDFHQW�OHJV�GXH�WR�
ERZLQJ�FDXVHG�E\�HOHFWUR�PDJQHWLF�IRUFHV��

'UDZLQJ��
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0RO\�'�HOHPHQWV�FDQ�EH�PDQXIDFWXUHG�LQ�YDULRXV�
VKDSHV���7KH�PRVW�SRSXODU�LV�WKH�³8´�VKDSH���7KH�
PRO\EGHQXP�GLVLOLFLGH�PDWHULDO�EHFRPHV�VRIW�DQG�GXFWLOH�
DERXW������&���6XVSHQGLQJ�WKH�HOHPHQWV�IURP�WKH�FROG�
HQGV�DQG�DOORZLQJ�WKH�KRW�]RQH�WR�KDQJ�YHUWLFDOO\�GRZQ�
LV�WKH�PRVW�IUHTXHQW�PHWKRG�RI�XVH��

)RU�DSSOLFDWLRQV�ZKHUH�WKH�YHUWLFDO�KHLJKW�RI�WKH�KRW�
FKDPEHU�LV�VPDOO��WKH�XVH�RI�KRUL]RQWDOO\�PRXQWHG�
HOHPHQWV�FDQ�EH�XVHG���,Q�VXFK�FDVHV��IRXU�VKDQN�RU�
PXOWL�VKDQN�HOHPHQWV��DV�VKRZQ�LQ�GUDZLQJ����PD\�EH�
XVHG���7KH�VXUIDFH�WHPSHUDWXUH�RI�WKH�HOHPHQW�PXVW�QRW�
H[FHHG������&���$YDLODEOH�LQ�*UDGH�0'����LQ�DOO�
GLDPHWHUV��WKH\�KDYH�WZR�DGYDQWDJHV�RYHU�WZR�VKDQN�
HOHPHQWV��IHZHU�HOHPHQWV�DUH�UHTXLUHG�DQG�WHUPLQDO�
ORVVHV�DUH�OHVV�IRU�WKHUH�DUH�IHZHU�FROG�HQGV����

7KH�HOHPHQW�WHPSHUDWXUH�PXVW�EH�OLPLWHG�WR������&���
7KH�HOHPHQW�PXVW�EH�VXSSRUWHG���,I�WKH�HOHPHQW�LV�SODFHG�
RQ�WRS�RI�WKH�LQVXODWLRQ��QR�VXSSRUW�VWDSOHV�DUH�
QHFHVVDU\���,I�WKH�HOHPHQW�LV�SODFHG�RQ�WKH�XQGHUVLGH�RI�
WKH�URRI��VXSSRUW�VWDSOHV�KROGLQJ�WKH�HOHPHQW�WR�WKH�
LQVXODWLRQ�DUH�UHTXLUHG���,I�WKH�HOHPHQWV�DUH�SODFHG�RQ�WKH�
VLGH�ZDOOV�RI�WKH�IXUQDFH��WKH\�PXVW�EH�KHOG�LQ�SODFH�E\�
VWDSOHV��

7KH�PHWKRG�WR�FRPSXWH�WKH�VXUIDFH�DUHD��ZDWW�ORDGLQJ��
DQG�SRZHU�RQ�WKH�PXOWL�VKDQN�HOHPHQWV�LV�YHU\�VLPLODU�WR�
WKH�PHWKRG�XVHG�ZLWK�WKH�WZR�VKDQN�8�VKDSH�HOHPHQWV��

7KH�PXOWL�VKDQN�HOHPHQW��DV�WKH�QDPH�LPSOLHV��KDV���RU�
PRUH�VKDQNV���7KHUH�DUH�DOZD\V�DQ�HYHQ�QXPEHU�RI�
VKDQNV�LQ�WKH�PXOWL�VKDQN�HOHPHQW�DQG�DOZD\V�RQH�OHVV�
�����UDGLXV���7KH�PLGGOH�VKDQNV�DUH�VKRUWHU�WKDQ�WKH�HQG�
VKDQNV��

6WHS����
7R�REWDLQ�WKH�WRWDO�KRW�]RQH�OHQJWK�RI�WKH�PXOWL�VKDQN�
HOHPHQW�LQ�PP��OHW�16� �QXPEHU�RI�VKDQNV��/H�WKH�
OHQJWK�RI�WKH�RXWVLGH�VKDQNV��DQG�% OHQJWK�RI�PLGGOH�
VKDQNV��WKHQ�XVH�WKH�HTXDWLRQ��

/+� ���/H���16����%����16����]���

7KH�YDOXH�RI��]���WKH�OHQJWK�RI�WKH������EHQG��LV�REWDLQHG�
IURP�7DEOH�&��FROXPQ������

:LWK�WKH�WRWDO�KRW�]RQH�OHQJWK�NQRZQ��WKH�VWHSV���WKURXJK�
���FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�VXUIDFH�DUHD��SRZHU��
DQG�UHVLVWDQFH�RI�WKH�HOHPHQW���%H�VXUH�WR�OLPLW�WKH�
HOHPHQW�WHPSHUDWXUH�WR������&�LQ�VWHS����

%(1'6�,1�&2/'�(1'6�25�+27�=21(

7KH�0RO\�'�HOHPHQW�FDQ�DOVR�EH�SURYLGHG�ZLWK�EHQGV�LQ�
WKH�FROG�HQG��/X��RI�����������RU�����DQG�ZLWK�EHQGV�LQ�
WKH�KRW�]RQH��/H��RI�������7KH�KRW�]RQH��/H��LV�
VXVSHQGHG�YHUWLFDOO\�ZLWK�WKH�ERWWRP�RI�WKH�³8´�GRZQ���
6HH�GUDZLQJ����
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7ZR�SDUDOOHOHG�FRQGXFWRUV��ZKHQ�FDUU\LQJ�FXUUHQW��
IORZLQJ�LQ�WKH�VDPH�GLUHFWLRQ�ZLOO�EH�DWWUDFWHG�WR�HDFK�
RWKHU���,I�WZR�DGMDFHQW�0RO\�'�HOHPHQWV�DUH�FRQQHFWHG�WR�
WKH�VDPH�YROWDJH�VXSSO\��WKH�FXUUHQW�ZLOO�IORZ�LQ�WKH�VDPH�
GLUHFWLRQ�DQG�WKH�WZR�DGMDFHQW�OHJV�ZLOO�EH�DWWUDFWHG�WR�
HDFK�RWKHU���:KHQ�WKH�KHDWLQJ�HOHPHQWV�UHDFK������&��
WKH\�ZLOO�VRIWHQ�DQG�EH�GUDZQ�WRJHWKHU�E\�WKH�HOHFWUR�
PDJQHWLF�IRUFH���:KHQ�WKH�WZR�HOHPHQWV�WRXFK�WKH\�ZLOO�
ERWK�IDLO��

7KH�WZR�OHJV�RI�WKH�VDPH�HOHPHQW�ZLOO�KDYH�WKH�FXUUHQW�
IORZLQJ�LQ�DQ�RSSRVLWH�GLUHFWLRQ�WKHUHIRUH�WHQG�WR�
VHSDUDWH���7KH�FDOFXODWLRQ�IRU�WKH�GLVWDQFH�WKDW�WKH\�ZLOO�
ERZ�LV�GHVFULEHG�RQ�SDJH�����

7KH�HOHFWUR�PDJQHWLF�IRUFHV�PXVW�EH�FRQVLGHUHG�LQ�
VLQJOH�SKDVH��WZR�SKDVH��DQG�WKUHH�SKDVH�HOHPHQW�
DUUDQJHPHQWV��

0RO\�'�HOHPHQWV�DUH�QRUPDOO\�SODFHG�RQ�WZR�VLGHV�RI�D�
IXUQDFH�RU�DURXQG�WKH�FLUFXPIHUHQFH�LQ�D�F\OLQGULFDO�
IXUQDFH���1HYHU�FRQQHFW�WKH�HOHPHQWV�VR�WKDW�DGMDFHQW�
HOHPHQWV�DUH�FRQQHFWHG�WR�WKH�VDPH�YROWDJH�RU�SRZHU�
OHDG����

,Q�D�WZR�SKDVH��6FRWW�&RQQHFWLRQ��RU�WKUHH�SKDVH��WKH�
VDPH�UXOH�DSSOLHV���7ZR�DGMDFHQW�HOHPHQWV�VKRXOG�QRW�EH�
FRQQHFWHG�WR�D�FRPPRQ�YROWDJH�VXSSO\���7KH�QHXWUDO�RU�
JURXQG�FRQQHFWLRQ�RU�FHQWHU�RI�WKH�Z\H�RU�FHQWHU�RI�WKH�
VWDU�FDQ�EH�FRQQHFWHG�WR�DGMDFHQW�HOHPHQW�WHUPLQDO�OHJV���
7KH�FXUUHQW�LV�IORZLQJ�LQ�WKH�VDPH�GLUHFWLRQ�EXW�RIIVHW�D�
�����SKDVH�GLIIHUHQFH��

6(/(&7,21�2)�7(50,1$/�$&&(6625,(6�

%5$,'('�
$/80,180�675$36
7KH�IODW�E�UDLGHG�DOXPLQXP�
VWUDSV�RI�WKH�
UHFRPPHQGHG�VL]H�VKRXOG�
DOZD\V�EH�XVHG���7KH�
HOHPHQW�WHUPLQDO�HQGV�JHW�
KRW�IURP�WKH�,�5�HQHUJ\�LQ�
WKH�FROG�HQGV�DQG�IURP�WKH�
KHDW�FRQGXFWHG�IURP�WKH�
KRW�]RQH�RXW�DORQJ�WKH�FROG�
HQGV���8VLQJ�HOHFWULFDO�
VWUDSV�RI�D�VPDOOHU�VL]H�RU�
GLIIHUHQW�PDWHULDO�FDQ�
FDXVH�WKH�HOHPHQW�FROG�
HQGV�DQG�VWUDSV�WR�
RYHUKHDW�DQG�IDLO��

7KH�0RO\�'�IODW�EUDLGHG�DOXPLQXP�VWUDSV�DUH�W\SH�(�DQG�
)�IRU�WKH�����HOHPHQW�DQG�W\SH�.�IRU�WKH�����������������

DQG�������HOHPHQWV���7KH�VWUDSV�DUH�D�FRPELQDWLRQ�
HOHFWULFDO�FRQGXFWRU�DQG�HOHPHQW�FODPS���2QH�HQG�RI�WKH�
VWUDS�KDV�D�ORRS��ZKLFK�ILWV�RYHU�WKH�FLUFXPIHUHQFH�RI�WKH�
HOHPHQWV�DOXPLQL]HG�WHUPLQDO�HQG��

$�QXW�DQG�EROW�LV�SURYLGHG�DQG�LV�XVHG�WR�WLJKWHQ�WKH�VWUDS�
WR�WKH�HOHPHQW����

$OWKRXJK�ZH�RIIHU�WKH�HOHPHQW�WR�HOHPHQW�VWUDS��W\SH�)��
IRU�WKH�����HOHPHQW��ZH�GRQ¶W�UHFRPPHQG�WKHLU�XVH��

:H�UHFRPPHQG�WKH�7\SH�(�RU�.�VWUDS�EH�XVHG�WR�
FRQQHFW�WKH�HOHPHQW�WR�D�SRVW�RU�DQRWKHU�7\SH�(�RU�.�
VWUDS��

,W�LV�YHU\�LPSRUWDQW�WKDW�WKH�VWUDS�EH�LQLWLDOO\�WLJKWHQHG�
VHFXUHO\���$IWHU�WKH�HOHPHQWV�DUH�EURXJKW�WR�WHPSHUDWXUH��
WKH�QXW�DQG�EROW�VKRXOG�EH�WLJKWHQHG�DJDLQ���$OORZ�DERXW�
���KRXUV�EHWZHHQ�WLJKWHQLQJ�IRU�WKH�FODPS�SRUWLRQ�RI�WKH�
VWUDS�UHOD[HV�DQG�EHFRPHV�ORRVH�RQ�WKH�HOHPHQW��

,I�WKH�FODPS�LV�ORRVH��LW�FDXVHV�D�SRRU�HOHFWULFDO�
FRQQHFWLRQ�WKDW�LV�KLJK�LQ�UHVLVWDQFH�ZKLFK�FDXVHV�WKH�
HOHPHQW�WHUPLQDO�HQG�WR�RYHUKHDW���7KLV�FDQ�FDXVH�WKH�
HOHPHQW�DQG�WHUPLQDO�VWUDS�WR�IDLO��

7KH�VWUDS�PXVW�QRW�FDXVH�D�EHQGLQJ�PRYHPHQW��L�H��VLGH�
IRUFH�RQ�WKH�HOHPHQW���7KLV�ZLOO�FDXVH�WKH�KHDWLQJ�
HOHPHQW�WR�EHQG�DQG�SRVVLEO\�EUHDN���:H�UHFRPPHQG�
WKH�ZRUNLQJ�OHQJWK�RI�WKH�VWUDS�EH�D�PLQLPXP�RI���PP�
ORQJHU�WKDQ�WKH�GLVWDQFH�EHWZHHQ�WKH�WZR�FRQQHFWLQJ�
SRLQWV��
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0(7$//,&�+2/'(56
7KH�8�VKDSHG�0RO\�'�
HOHPHQWV�DUH�KXQJ�YHUWLFDOO\�
DQG�PXVW�EH�VXSSRUWHG�E\�
WKH�FROG�HQGV���0HWDOOLF�
KROGHUV��VLPLODU�WR�VKDIW�
FROODUV�DUH�XVHG�WR�VXSSRUW�
WKH�HOHPHQWV���7KH�PHWDOOLF�
KROGHU�RI�WKH�FRUUHFW�
GLDPHWHU�FROG�HQG��VL]H�
DYDLODEOH���������������DQG�
��PP��DUH�IDVWHQHG�WR�ERWK�
HOHPHQW�FROG�HQGV�ZLWK�KH[�
KHDG�FDS�VFUHZV��

)DVWHQ�WKH�PHWDOOLF�KROGHU�VR�WKDW�WKH�WDSHU�SRUWLRQ�RI�WKH�
FROG�HQG�LV�QRW�LQ�WKH�IXUQDFH�ZDOO���,I�WKH�UHGXFHG�
GLDPHWHU�VHFWLRQ�LV�LQ�WKH�ZDOO��WKH�HOHPHQW�FDQ�RYHU�KHDW�
DQG�IDLO���,W�FDQ�DOVR�GHVWUR\�WKH�LQVXODWLRQ�DURXQG�WKH�
WHUPLQDO�KROH��

7KH�HOHPHQW�FROG�HQG�VKRXOG�SURWUXGH�EH\RQG�WKH�
IXUQDFH�VKHOO���7KH�UHFRPPHQGHG�GLVWDQFHV�DUH�VKRZQ�
RQ�SDJH����WDEOH�'��

7KH�HOHPHQW�KROGHU�PXVW�EH�WLJKW�RQ�WKH�HOHPHQW���,I�
HYHQ�RQH�KROGHU�LV�ORRVH��WKDW�HQG�ZLOO�VORZO\�IDOO�LQWR�WKH�
IXUQDFH���7KH�KRW�VHFWLRQ�LV�VRIW�RYHU������&�DQG�ZLOO�
PRYH�WRZDUGV�DQ�DGMDFHQW�HOHPHQW���7KLV�FDQ�FDXVH�
ERWK�HOHPHQWV�WR�IDLO��

,I�WKH�HOHPHQWV�KDYH�D�EHQG�LQ�WKH�KRW�VHFWLRQ�RU�FROG�
HQGV�WKH�PHWDOOLF�KROGHUV�VKRXOG�EH�XVHG���7KH�HOHPHQWV�
DUH�VRIW�DW�WHPSHUDWXUH�DQG�IUHTXHQWO\�PRYH���7KH�
PHWDOOLF�KROGHUV�SUHYHQW�WKH�HOHPHQW�IURP�PRYLQJ�
LQZDUG��

&(5$0,&�+2/'(56
&HUDPLF�KROGHUV�DUH�RIIHUHG�LQ�WKH�
������������DQG�������GLDPHWHUV���7KH�
FHUDPLF�KROGHUV�DUH�XVHG�IRU�KLJKHU�
WHPSHUDWXUH�DSSOLFDWLRQV���7KH��
VWDLQOHVV�VWHHO�PHWDOOLF�KROGHUV�R[LGL]H�
DQG�DUH�VRPHWLPHV�GLIILFXOW�WR�UHPRYH��

7KH�FHUDPLF�KROGHU�FRQVLVWV�RI�WZR�
PRRQ�VKDSHG�FHUDPLF�SLHFHV��WZR�
VWDLQOHVV�VWHHO�DQJOH�EUDFNHWV��DQG�D�
QXW�DQG�EROW���:KHQ�DVVHPEOHG�WKH�WZR�
FHUDPLF�SLHFHV�DUH�IRUFHG�WRJHWKHU�E\�
WKH�WLJKWHQLQJ�RI�WKH�QXW�DQG�EROW���7KLV�JULSV�WKH�FROG�HQG�
WLJKWO\�DQG�SUHYHQWV�LW�IURP�GURSSLQJ�LQWR�WKH�IXUQDFH��

&(5$0,&�3/$7(�+2/'(56
&HUDPLF�3ODWH�+ROGHUV�DUH�RIIHUHG�LQ����������DQG������
GLDPHWHUV���&HUDPLF�
SODWHV�DUH�EROWHG�
WRJHWKHU�VTXHH]LQJ�
WKH�SODWHV�WRJHWKHU�WR�
NHHS�WKH�HOHPHQW�
ILUPO\�LQ�SODFH��

7KH�FHUDPLF�SODWH�
KROGHU�DOVR�KDV�D�KLJK�
WHPSHUDWXUH�FHUDPLF�
ILEHU�LQVXODWLQJ�ERDUG�
RU�WDE�WKDW�ILWV�EHWZHHQ�WKH�WZR�HOHPHQW�WHUPLQDO�OHJV�
DQG�H[WHQGV�WRZDUGV�WKH�KRW�]RQH��

2QH�RI�WKH�DGYDQWDJHV�RI�WKH�FHUDPLF�SODWH�KROGHU�LV�WKDW�
WKH�HOHPHQWV�FDQ�EH�LQVWDOOHG�IURP�WKH�RXWVLGH�RI�WKH�
IXUQDFH��

$�VORW�LV�PDGH�LQ�WKH�IXUQDFH�VKHOO�DQG�ZDOO�WR�ILW�WKH�
HOHPHQW�GLDPHWHU�DQG�WKH�³D´�GLPHQVLRQ��

7KH�OHQJWK�RI�WKH�FHUDPLF�ILEHU�WDE��//��VKRXOG�EH�WKH�
WKLFNQHVV�RI�WKH�IXUQDFH�LQVXODWLRQ���7KH�WDE�VKRXOG�DOVR�
HQG�ZKHUH�WKH�HOHPHQW�WDSHU�EHJLQV��

7KH�FHUDPLF�SODWH�KROGHU�LV�FRQQHFWHG�WR�WKH�HOHPHQW�
DQG�WKH�HOHPHQW�FDUHIXOO\�LQVHUWHG�LQ�WKH�IXUQDFH�VORW��
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6SHFLDO�6KDSHV�DUH�DOVR�
DYDLODEOH«��

0RO\�'��0RGXOHV��+DOI�&\OLQGHUV���
DQG�)ODW�3DQHO�+HDWHUV�

7KH�PRGXOH�FRQVLVWV�RI�D�KLJK�WHPSHUDWXUH�FHUDPLF�ILEHU�
F\OLQGHU�DQG�D�PRO\EGHQXP�GLVLOLFLGH�KHDWLQJ�HOHPHQW���
7KH�PRO\EGHQXP�GLVLOLFLGH�LV�WKH�VDPH�PDWHULDO�ZH�XVH�
IRU�WKH�8�VKDSHG�KHDWLQJ�HOHPHQW��

7KH�KHDWLQJ�HOHPHQW�LV�LQ�FRQWDFW�ZLWK�WKH�ILEHU�WKHUHIRUH�
WKH�WHPSHUDWXUH�RI�WKH�HOHPHQW�LV�OLPLWHG�WR������&���7KH�
KLJKHVW�SUDFWLFDO�PXIIOH�IXUQDFH�WHPSHUDWXUH�LV������&��

7KH�KHDWLQJ�PRGXOH�PDNHV�D�QHDW�OLWWOH�PXIIOH�IXUQDFH�
FDSDEOH�RI�UDSLG�KHDW�XS��DFFXUDWH�WHPSHUDWXUH�FRQWURO�
DQG�XQLIRUP�WHPSHUDWXUHV��

7KH�PRGXOH�FRPHV�DVVHPEOHG�LQ�YDULRXV�GLDPHWHUV�DQG�
OHQJWKV��

7KH�PRVW�SRSXODU�VKDSHG�PRGXOH�KDV�WKH�0RO\�'�
HOHPHQW�VSLUDOO\�ZRXQG��VHW�LQ�JURRYHV��DQG�VWDSOHG�LQ�
WKH�LQWHUQDO�GLDPHWHU�LQVLGH�WKH�ILEHU�F\OLQGHU��
:KHQ�LW�LV�GHVLUDEOH�WR�RSHQ�WKH�IXUQDFH�RU�PXIIOH�LQ�WZR�
KDOYHV�DORQJ�WKH�PXIIOH�D[LV��WKH�KHDWLQJ�PRGXOH�LV�
VXSSOLHG�LQ�KDOI�F\OLQGHUV��

2Q�KDOI�F\OLQGHUV�WKH�KHDWLQJ�HOHPHQWV�DUH�IRUPHG�LQWR�
FRQWLQXRXV�KDLUSLQV��8�VKDSHG����7KH�0RO\�'�PDWHULDO�LV�
VWDSOHG�WR�WKH�ILEHU�PRGXOH��

%RWK�W\SHV�RI�KHDWLQJ�PRGXOHV�FDQ�EH�XVHG�ZLWK�WKH�D[LV�
RI�WKH�PXIIOH�KRUL]RQWDO�RU�YHUWLFDO���)RU�WKH�KDOI�F\OLQGHU�
PRGXOHV��D�GLIIHUHQW�VWDSOH�DUUDQJHPHQW�LV�QHFHVVDU\�
WKHUHIRUH�WKH�RSHUDWLQJ�SRVLWLRQ�PXVW�EH�VSHFLILF�ZKHQ�
RUGHULQJ�WKH�PRGXOH��

$OO�F\OLQGHUV�DUH�FXVWRP�PDGH���3OHDVH�FRQWDFW�,�
6TXDUHG�5�DW��������������IRU�\RXU�UHTXLUHPHQW���
2U�YLVLW�RXU�ZHE�SDJH�ZZZ�LVTXDUHGUHOHPHQW�FRP

,�6TXDUHG�5��
0RO\�'�WHFKQLFDO�EURFKXUH�
5HYLVLRQ���±����������
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