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���� 6KXQW WULS HOHFWULFDO UDWLQJV�����������������������������������������������������������������������������������������������������������������������

���� (OHFWULFDO UDWLQJV IRU WKH XQGHUYROWDJH WULS GHYLFH�����������������������������������������������������������������������������������

���� &KDUJLQJ PRWRU HOHFWULFDO FKDUDFWHULVWLFV ������������������������������������������������������������������������������������������������

���� 5HPRWH FORVH HOHFWULFDO FKDUDFWHULVWLFV������������������������������������������������������������������������������������������������������

���� $X[LOLDU\ VZLWFK FRQWDFW UDWLQJV ����������������������������������������������������������������������������������������������������������������

���� $X[LOLDU\ VZLWFK FRQQHFWLRQV WR WKH VHFRQGDU\ GLVFRQQHFW ���������������������������������������������������������������������

$��� &DWDORJ QXPEHUV RI UHWDLQLQJ KDUGZDUH DYDLODEOH IRU :DYH3UR EUHDNHUV ����������������������������������������������



:DYH3UR� ����²���� $ 3RZHU &LUFXLW %UHDNHUV

&KDSWHU �� ,QWURGXFWLRQ

�

�²� 2YHUYLHZ

7KHVH LQVWUXFWLRQV GHVFULEH WKH SURFHGXUHV IRU PDLQ�
WHQDQFH DQG RSHUDWLRQ RI ���� WKURXJK ���� DPSHUH
IUDPH�VL]H :DYH3UR ORZ�YROWDJH SRZHU FLUFXLW EUHDNHUV�
)LJXUH ��� LV D IURQW YLHZ RI WKH EUHDNHU� ZLWK NH\ IHDWXUHV
LQGLFDWHG�

7KH SURSHU XVH� FDUH� DQG PDLQWHQDQFH RI WKHVH EUHDNHUV
LV LPSRUWDQW ERWK IURP WKH VDIHW\ DVSHFW RI SURWHFWLQJ
SHUVRQQHO DQG IRU PLQLPL]LQJ HTXLSPHQW GDPDJH ZKHQ
IDXOWV RFFXU� 3HUVRQV ZKR DSSO\� XVH� DQG VHUYLFH WKHVH
EUHDNHUV VKRXOG EH IDPLOLDU ZLWK WKH LQIRUPDWLRQ
SUHVHQWHG LQ WKLV SXEOLFDWLRQ�

:$51,1*� %HIRUH LQVSHFWLQJ RU EHJLQQLQJ DQ\
PDLQWHQDQFH ZRUN RQ D FLUFXLW EUHDNHU� WKH EUHDNHU
PXVW EH LQ WKH 23(1 SRVLWLRQ DQG GLVFRQQHFWHG IURP DOO
YROWDJH VRXUFHV� ERWK SRZHU DQG FRQWURO�

$9(57,66(0(17� $YDQW G·LQVSHFWHU RX GH GpEXWHU WRXW
WUDYDLO GH PDLQWHQDQFH G·XQ GLVMRQFWHXU� FHOXL�FL GRXW
rWUH HQ SRVLWLRQ 23(1 HW GpEUDQFKp GH WRXWHV OHV VRXUFHV
GH YROWDJH� j OD IRLV GH SXLVVDQFH HW GH FRQWU{OH�

�²� ,QVSHFWLRQ DQG 0DLQWHQDQFH

&LUFXLW EUHDNHUV VKRXOG EH PDLQWDLQHG XQGHU D V\VWHPDWLF
SURJUDP� 7DNH HDFK EUHDNHU RXW RI VHUYLFH SHULRGLFDOO\ IRU
LQVSHFWLRQ DQG PDLQWHQDQFH WR KHOS HVWDEOLVK KLJK
UHOLDELOLW\ LQ VHUYLFH� 7KLV SROLF\ LV IDFLOLWDWHG E\ NHHSLQJ
RQH RU PRUH VSDUH EUHDNHUV WR LQVWDOO LQ SODFH RI EUHDNHUV
UHTXLULQJ PDLQWHQDQFH� .HHSLQJ D VWRFN RI UHFRPPHQGHG
UHQHZDO SDUWV HQVXUHV WKDW PDLQWHQDQFH ZRUN FDQ EH
GRQH TXLFNO\�

7KH IUHTXHQF\ DW ZKLFK DQ LQGLYLGXDO EUHDNHU VKRXOG EH
LQVSHFWHG GHSHQGV RQ WKH FLUFXPVWDQFHV RI LWV XVH� 7KH
$16,�UHFRPPHQGHG PDLQWHQDQFH LQWHUYDO LV HYHU\ ���
RSHUDWLRQV� :DYH3UR EUHDNHUV VKRXOG EH LQVSHFWHG DIWHU
HYHU\ VKRUW FLUFXLW LQWHUUXSWLRQ� DIWHU HYHU\ ��� 21�2))

RSHUDWLRQV DW DQ\ ORDG XS WR WKH IUDPH UDWLQJ� RU HYHU\
WZR \HDUV� ZKLFKHYHU FRPHV ILUVW� :DYH3UR EUHDNHUV KDYH

EHHQ EXLOW DQG WHVWHG WR RSHUDWH UHOLDEO\ ZLWK LQVSHFWLRQV
DW WZLFH WKH $16, LQWHUYDO� WKXV VDYLQJ WLPH DQG PRQH\ E\
UHGXFLQJ EUHDNHU GRZQWLPH�

,I D EUHDNHU LV LQVWDOOHG LQ DQ DUHD RI KLJK KXPLGLW\ RU D
GXVW\ DWPRVSKHUH� LW VKRXOG EH LQVSHFWHG PRUH RIWHQ�
0RQWKO\ LQVSHFWLRQV PLJKW EH ZDUUDQWHG IRU D EUHDNHU
RSHUDWHG XQGHU VHYHUH FRQGLWLRQV�

$OZD\V LQVSHFW WKH EUHDNHU DIWHU D VKRUW�FLUFXLW FXUUHQW KDV
EHHQ LQWHUUXSWHG�

$ VWDQGDUG LQVSHFWLRQ VKRXOG FRQVLVW RI WKH IROORZLQJ
VWHSV�

�� 9LVXDO &KHFN ² /RRN IRU GLUW� JUHDVH� RU RWKHU IRUHLJQ
PDWHULDO RQ DOO EUHDNHU SDUWV� &KHFN LQVXODWLQJ
VXUIDFHV IRU FRQGLWLRQV WKDW FRXOG GHJUDGH LQVXODWLQJ
SURSHUWLHV� VXFK DV FUDFNV RU HYLGHQFH RI
RYHUKHDWLQJ� &KHFN IRU ORRVH KDUGZDUH DQG FRP�
SRQHQWV RQ WKH ERWWRP RI WKH EUHDNHU FRPSDUWPHQW�
&KHFN IRU ORRVH RU GDPDJHG FRQWURO ZLULQJ DQG IRU
VLPLODU SUREOHPV�

�� 2SHUDWLRQ ² 2EVHUYH D IHZ FORVH�RSHQ RSHUDWLRQV
XVLQJ WKH RSHUDWLQJ KDQGOH�

�� ,QWHUORFNV ² 'XULQJ WKH RSHUDWLRQDO FKHFN� YHULI\ WKDW
WKH VDIHW\ LQWHUORFNV DUH ZRUNLQJ SURSHUO\� DV
GHVFULEHG LQ 6HFWLRQ �²��

�� $UF &KXWHV DQG &RQWDFWV ² ,QVSHFW WKH DUF FKXWHV DQG
FRQWDFWV IRU H[FHVVLYH EXUQLQJ RU EUHDNDJH� &KHFN
WKH DPRXQW RI FRQWDFW GHSUHVVLRQ RU ZLSH ZKHQ WKH
EUHDNHU LV FORVHG� 6HH &KDSWHU ��

�� $FFHVVRULHV ² 9HULI\ WKDW WKH YDULRXV DFFHVVRULHV DUH
ZRUNLQJ SURSHUO\ DV GHVFULEHG LQ &KDSWHUV � DQG ��

�� 7ULS 8QLW ² 9HULI\ WKH SHUIRUPDQFH RI WKH WULS XQLW�
6HH WKH DSSURSULDWH WULS XQLW XVHU JXLGH IRU WHVW
SURFHGXUHV�

�²� 5HQHZDO 3DUWV

0DQ\ RI WKH SDUWV DQG DVVHPEOLHV FRQWDLQHG LQ :DYH3UR
EUHDNHUV DUH DYDLODEOH DV UHSODFHPHQW SDUWV� 6HH '()²���
IRU D FRPSOHWH OLVWLQJ�
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�

)LJXUH ���� )URQW RI WKH :DYH3UR FLUFXLW EUHDNHU� VKRZLQJ WKH ORFDWLRQV RI VWDQGDUG DQG RSWLRQDO IHDWXUHV�

$ 7ULS 8QLW

% 5DWLQJ 3OXJ

& 6HDODEOH 7ULS 8QLW &RYHU

' ,QGLFDWRU� ',6& �ZKLWH�
7(67 �ZKLWH�
&211 �ZKLWH�

( ,QGLFDWRU� &+$5*(' �\HOORZ�
',6&+$5*(' �ZKLWH�

) ,QGLFDWRU� &/26(' �UHG�
23(1 �JUHHQ�

* &/26( EXWWRQ

+ 23(1 EXWWRQ

- 3DGORFN SURYLVLRQ

. 1DPHSODWH

/ 'UDZ�RXW UDFNLQJ VFUHZ

0 0DQXDO FKDUJLQJ KDQGOH

1 %HOO $ODUP WDUJHW DQG UHVHW EXWWRQ

2 6SULQJ GLVFKDUJH PHFKDQLVP



:DYH3UR� ����²���� $ 3RZHU &LUFXLW %UHDNHUV

&KDSWHU �� 'HVFULSWLRQ

�

�²� ,QWURGXFWLRQ

:DYH3UR ORZ�YROWDJH SRZHU FLUFXLW EUHDNHUV FRQWURO DQG
SURWHFW SRZHU FLUFXLWV XS WR ��� YROWV� 7KH\ ZLOO VDIHO\
VZLWFK ORDGV DQG DXWRPDWLFDOO\ FOHDU FLUFXLWV ZKHQ
DEQRUPDO FRQGLWLRQV RFFXU� 7KHVH LQFOXGH VKRUW FLUFXLWV�
VXVWDLQHG RYHUORDGV� DQG JURXQG IDXOWV�

:DYH3UR EUHDNHUV FRQWDLQ D ´TXLFN�PDNH� TXLFN�EUHDNµ
PHFKDQLVP� ZKLFK VWRUHV HQHUJ\ LQ D FORVLQJ VSULQJ IRU
TXLFN UHOHDVH� 'XULQJ FORVLQJ� VRPH HQHUJ\ LV WUDQVIHUUHG
WR DQ RSHQLQJ VSULQJ WR EH XVHG VXEVHTXHQWO\ IRU IDVW
WULSSLQJ�

7KH IRXU PDLQ IXQFWLRQDO FRPSRQHQWV RI D EUHDNHU DUH LWV
PHFKDQLVP� DQ DVVHPEO\ FRQVLVWLQJ RI WKH FRQGXFWLYH
FRPSRQHQWV� WKH LQWHUUXSWHU� DQG WKH WULS XQLW�

7KH PHFKDQLVP LV GHVLJQHG WR UHFHLYH HQHUJ\� VWRUH LW�
DQG ODWHU GHOLYHU LW WR FORVH WKH EUHDNHU FRQWDFWV� ,W PXVW
EH DEOH WR UHYHUVH WKH FORVLQJ RSHUDWLRQ DW DQ\ SRLQW XSRQ
DFWLYDWLRQ RI WKH WULS XQLW �WKDW LV� LW PXVW EH ´WULS�IUHHµ��
)LQDOO\� LW PXVW DOVR RSHQ D FORVHG EUHDNHU TXLFNO\ HQRXJK
WR PLQLPL]H FRQWDFW HURVLRQ DQG WR HIIHFWLYHO\ WUDQVIHU WKH
DUF WR WKH DUF FKXWHV�

7KH FXUUHQW�FDUU\LQJ FRPSRQHQWV DUH DVVHPEOHG RQ WKH
EDFN IUDPH� ZKLFK SURYLGHV WKH UHTXLUHG PHFKDQLFDO
VXSSRUW DQG LQVXODWLQJ VWUXFWXUH� 7KH FRQGXFWLYH
FRPSRQHQWV DUH WKH VWXGV IRU H[WHUQDO FRQQHFWLRQV� WKH
PRYDEOH DQG VWDWLRQDU\ FRQWDFW VHWV� SLYRWV IRU WKH
PRYDEOH FRQWDFWV� DQG D SURYLVLRQ IRU PRXQWLQJ FXUUHQW
WUDQVIRUPHUV�

7KH LQWHUUXSWHU FRPSRQHQWV DUH WKH DUFLQJ FRQWDFWV� WKH
DUF UXQQHUV PRXQWHG RQ WKH EDFN EDVH� DQG WKH
UHPRYDEOH DUF FKXWH DVVHPEOLHV�

,Q DGGLWLRQ WR WKHVH EDVLF FRPSRQHQWV� D EUHDNHU PD\ EH
HTXLSSHG ZLWK D FRPELQDWLRQ RI DFFHVVRULHV DQG
LQWHUORFNLQJ GHYLFHV�

�²� )UDPH 6L]HV

7KH :DYH3UR EUHDNHUV FRYHUHG LQ WKLV PDQXDO DUH
DYDLODEOH LQ ���� DPSHUH� ���� DPSHUH� DQG ���� DPSHUH
IUDPH VL]HV� 7KHVH YDOXHV UHSUHVHQW WKH PD[LPXP
FRQWLQXRXV�FXUUHQW UDWLQJ RI HDFK IUDPH� ,Q DGGLWLRQ�
HDFK EUHDNHU FDUULHV D VSHFLILF UDWLQJ WKDW LV GHWHUPLQHG
E\ WKH FXUUHQW VHQVRU DPSHUH UDWLQJ RU WKH PD[LPXP
VHWWLQJ RI WKH WULS XQLW ZLWK ZKLFK LW LV HTXLSSHG�

�²� 2SHUDWLRQ

:DYH3UR EUHDNHUV DUH DYDLODEOH ZLWK HLWKHU PDQXDO RU
HOHFWULF RSHUDWLRQ� 7KH PHFKDQLVP FORVLQJ VSULQJV RI
PDQXDOO\ RSHUDWHG EUHDNHUV DUH FKDUJHG E\ RSHUDWLQJ WKH
FKDUJLQJ KDQGOH RQ WKH IURQW RI WKH EUHDNHU�

(OHFWULFDOO\ RSHUDWHG EUHDNHUV FRQWDLQ DQ HOHFWULF PRWRU
WKDW FKDUJHV WKH FORVLQJ VSULQJ� ([WHUQDO FRQWURO SRZHU LV
UHTXLUHG WR HQHUJL]H WKH PRWRU DQG LWV FRQWURO FLUFXLW� $OO
EUHDNHUV DUH HTXLSSHG ZLWK D PDQXDO FKDUJLQJ KDQGOH� VR
WKDW WKH FORVLQJ VSULQJV FDQ EH FKDUJHG ZLWKRXW PRWRU
FRQWURO SRZHU� 7KH EUHDNHU QDPHSODWH LQGLFDWHV WKH
YROWDJH UHTXLUHG E\ WKH PRWRU FLUFXLW DQG WKH WULS DQG
FORVH FRLOV�

�²� 0RXQWLQJ

:DYH3UR EUHDNHUV DUH GHVLJQHG IRU GUDZ�RXW PRXQWLQJ�
'UDZ�RXW EUHDNHUV DUH HDVLO\ LQVWDOOHG LQWR RU UHPRYHG
IURP WKHLU VZLWFKJHDU� 7KH\ DUH HTXLSSHG ZLWK D UDFNLQJ
PHFKDQLVP� ZKLFK LV XVHG WR LQVHUW RU ZLWKGUDZ WKH
EUHDNHU� DQG SULPDU\ DQG VHFRQGDU\ GLVFRQQHFWV� ZKLFK
FRQQHFW DQG SDUW DXWRPDWLFDOO\�

:DYH3UR FLUFXLW EUHDNHUV DUH DYDLODEOH LQ WZR FRQILJX�
UDWLRQV IRU LQVWDOODWLRQ LQ *( HTXLSPHQW DQG LQ RWKHU
PDQXIDFWXUHUV· HTXLSPHQW XVLQJ *( 2(0 VXEVWUXFWXUHV�
7KH WZR W\SHV KDYH GLIIHUHQW GUDZ�RXW PHFKDQLVPV DQG
DUH QRW LQWHUFKDQJHDEOH

�²� 7ULS 8QLWV

:DYH3UR EUHDNHUV DUH DYDLODEOH ZLWK WKUHH GLIIHUHQW 7ULS
8QLWV� )RU LQVWDOODWLRQ DQG RSHUDWLRQ RI 0LFUR9HUVD7ULS
3OXV� DQG 0LFUR9HUVD7ULS 30� 7ULS 8QLWV VHH '(+²
���� 3RZHU�� 7ULS 8QLWV �QRW DYDLODEOH RQ ���� $ IUDPH
EUHDNHUV� DUH GHVFULEHG LQ '(+²����

�²� ,QWHUUXSWLRQ 5DWLQJV

7DEOH ��� OLVWV WKH VKRUW�FLUFXLW FXUUHQW WKDW HDFK EUHDNHU

W\SH LV UDWHG WR LQWHUUXSW IRU HDFK PD[LPXP UDWHG YROW�
DJH�
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:DYH3UR� ����²���� $ 3RZHU &LUFXLW %UHDNHUV

&KDSWHU �� 6WRUDJH� 6DIHW\� DQG 0DLQWHQDQFH

�

�²� 6WRUDJH

7KH EUHDNHU VKRXOG EH SXW LQWR VHUYLFH LPPHGLDWHO\ LQ LWV
SHUPDQHQW ORFDWLRQ� ,I WKLV LV QRW SRVVLEOH� WKH IROORZLQJ
SUHFDXWLRQV PXVW EH WDNHQ WR HQVXUH SURSHU VWRUDJH RI WKH
EUHDNHU

� 3URWHFW WKH EUHDNHU DJDLQVW FRQGHQVDWLRQ� SUHIHUDEO\
E\ VWRULQJ LW LQ D ZDUP� GU\ URRP� VLQFH ZDWHU
DEVRUSWLRQ KDV DQ DGYHUVH HIIHFW RQ WKH LQVXODWLQJ
SDUWV� &LUFXLW EUHDNHUV LQVWDOOHG LQ RXWGRRU
VZLWFKJHDU VKRXOG EH VWRUHG LQ WKH HTXLSPHQW RQO\
ZKHQ SRZHU LV DYDLODEOH DQG WKH FRPSDUWPHQW
KHDWHUV DUH LQ RSHUDWLRQ WR SUHYHQW FRQGHQVDWLRQ�

� 6WRUH WKH EUHDNHU LQ D FOHDQ ORFDWLRQ IUHH IURP
FRUURVLYH JDVHV RU IXPHV� ,W LV SDUWLFXODUO\ LPSRUWDQW
WR SURWHFW WKH HTXLSPHQW IURP PRLVWXUH DQG FHPHQW
GXVW� DV WKLV FRPELQDWLRQ LV FRUURVLYH WR PDQ\ SDUWV�

&$87,21� ,I WKH EUHDNHU LV VWRUHG IRU DQ\ OHQJWK RI WLPH�
LQVSHFW LW SHULRGLFDOO\ WR HQVXUH WKDW VWHHO SDUWV KDYH QRW
EHJXQ WR UXVW DQG WR HQVXUH JRRG PHFKDQLFDO FRQGLWLRQ�
,I WKH EUHDNHU KDV EHHQ VWRUHG XQGHU XQIDYRUDEOH
DWPRVSKHULF FRQGLWLRQV� LW PXVW EH FOHDQHG DQG GULHG
EHIRUH EHLQJ SODFHG LQ VHUYLFH�

$77(17,21� 6L OH GLVMRQFWHXU HVW UHPLVp SRXU SHX
LPSRUWH OD SpULRGH GH WHPSV� LQVSHFWH]�OH SpULR�
GLTXHPHQW DILQ GH YRXV DVVXUHU TXH OHV SLqFHV G·DFLHU
Q·RQW SDV FRPPHQFp j URXLOOHU HW GH YRXV DVVXUHU GH OHXU
ERQQH FRQGLWLRQ PpFDQLTXH� 6L OH GLVMRQFWHXU D pWp
UHPLVp j GHV FRQGLWLRQV DWPRVSKpULTXHV GpIDYRUDEOHV� LO
GRLW rWUH QHWWR\p HW VpFKp DYDQW G·rWUH PLV HQ VHUYLFH�

�²� 6DIHW\

(DFK IDFLOLW\ PXVW PDLQWDLQ D VDIHW\ SURJUDP IRU WKH
SURWHFWLRQ RI SHUVRQQHO� DV ZHOO DV RWKHU HTXLSPHQW� IURP
WKH KD]DUGV DVVRFLDWHG ZLWK HOHFWULFDO HTXLSPHQW�

7KH IROORZLQJ UHTXLUHPHQWV DUH LQWHQGHG WR DXJPHQW D
IDFLOLW\·V VDIHW\ SURJUDP� QRW WR VXSSODQW ORFDO UHVSRQ�
VLELOLW\ IRU GHYLVLQJ D FRPSOHWH VDIHW\ SURJUDP� 7KH
IROORZLQJ EDVLF LQGXVWU\�DFFHSWHG VDIHW\ UHTXLUHPHQWV DUH
DSSOLFDEOH WR DOO PDMRU HOHFWULFDO HTXLSPHQW� VXFK DV
VZLWFKJHDU DQG VZLWFKERDUGV� *HQHUDO (OHFWULF QHLWKHU
FRQGRQHV QRU DVVXPHV DQ\ UHVSRQVLELOLW\ IRU SUDFWLFHV WKDW
GHYLDWH IURP WKHVH UHTXLUHPHQWV�

�� $OO FRQGXFWRUV PXVW EH DVVXPHG WR EH HQHUJL]HG XQOHVV WKHLU

SRWHQWLDO KDV EHHQ PHDVXUHG DV JURXQG DQG VXLWDEOH

JURXQGLQJ FRQGXFWRUV KDYH EHHQ DSSOLHG WR SUHYHQW

HQHUJL]LQJ�

�� $OWKRXJK LQWHUORFNV DUH SURYLGHG WR UHGXFH VRPH RI
WKH ULVNV� HDFK LQGLYLGXDO·V DFWLRQV DUH HVVHQWLDO WR

SUHYHQW DFFLGHQWV ZKHQ SHUIRUPLQJ VHUYLFH RU
PDLQWHQDQFH� (DFK SHUVRQ·V NQRZOHGJH� PHQWDO
DZDUHQHVV� DQG SODQQHG DQG H[HFXWHG DFWLRQV RIWHQ
GHWHUPLQH LI DQ DFFLGHQW ZLOO RFFXU� 7KH PRVW
LPSRUWDQW SULQFLSOH IRU DYRLGLQJ DFFLGHQWV LV WKDW DOO
DVVRFLDWHG SHUVRQQHO FDUHIXOO\ DSSO\ D WKRURXJK
XQGHUVWDQGLQJ RI WKH VSHFLILF HTXLSPHQW ZLWK UHJDUG
WR LWV SXUSRVH� LWV FRQVWUXFWLRQ� LWV RSHUDWLRQ� DQG
VLWXDWLRQV WKDW FRXOG EH GDQJHURXV�

�� $OO SHUVRQQHO DVVRFLDWHG ZLWK LQVWDOODWLRQ� RSHUDWLRQ�
DQG PDLQWHQDQFH RI HOHFWULFDO HTXLSPHQW� VXFK DV
SRZHU FLUFXLW EUHDNHUV DQG RWKHU SRZHU�KDQGOLQJ
HTXLSPHQW� PXVW EH WKRURXJKO\ LQVWUXFWHG� ZLWK
SHULRGLF UHWUDLQLQJ� DERXW SRZHU HTXLSPHQW LQ
JHQHUDO DQG WKH VSHFLILF HTXLSPHQW ZLWK ZKLFK WKH\
ZLOO EH ZRUNLQJ LQ SDUWLFXODU� ,QVWUXFWLRQ ERRNV�
DFWXDO GHYLFHV� DQG DSSURSULDWH VDIHW\ DQG
PDLQWHQDQFH SURFHGXUHV� VXFK DV 26+$
SXEOLFDWLRQV� WKH 1DWLRQDO (OHFWULFDO 6DIHW\ &RGH
�$16, &��� WKH 1DWLRQDO (OHFWULFDO &RGH� DQG 1)3$
��% (OHFWULFDO (TXLSPHQW 0DLQWHQDQFH� PXVW EH
FORVHO\ VWXGLHG DQG IROORZHG� 'XULQJ DFWXDO ZRUN�
VXSHUYLVRUV VKRXOG DXGLW SURFHGXUHV WR HQVXUH
FRQIRUPDQFH�

�� ([FHOOHQW PDLQWHQDQFH LV HVVHQWLDO IRU UHOLDELOLW\ DQG
VDIHW\ RI DOO HOHFWULFDO HTXLSPHQW� ,QGXVWU\ SXE�
OLFDWLRQV RI UHFRPPHQGHG PDLQWHQDQFH SUDFWLFHV�
VXFK DV $16,�1)3$ ��%� (OHFWULFDO (TXLSPHQW

0DLQWHQDQFH� DUH UHDGLO\ DYDLODEOH�

�²� 0DLQWHQDQFH

%RWK ORQJ� DQG VKRUW�WHUP PDLQWHQDQFH RI DOO HOHFWULFDO
HTXLSPHQW LV HVVHQWLDO IRU UHOLDELOLW\ DQG VDIHW\�
0DLQWHQDQFH SURJUDPV PXVW EH ZHOO�SODQQHG DQG FDUULHG
RXW FRQVLVWHQW ZLWK ERWK LQGXVWU\ H[SHULHQFH DQG WKH
PDQXIDFWXUHU·V UHFRPPHQGDWLRQV� 7KH ORFDO HQYL�
URQPHQW PXVW DOZD\V EH FRQVLGHUHG LQ VXFK SURJUDPV�
LQFOXGLQJ VXFK YDULDEOHV DV DPELHQW WHPSHUDWXUH� H[WUHPH
PRLVWXUH� QXPEHU RI RSHUDWLRQV� FRUURVLYH DWPRVSKHUH�
VLJQLILFDQW LQVHFW DQG VPDOO�DQLPDO SUREOHPV� DQG DQ\
RWKHU XQXVXDO RU DEXVLYH FRQGLWLRQ RI WKH DSSOLFDWLRQ�

2QH RI WKH FULWLFDO VHUYLFH DFWLYLWLHV� VRPHWLPHV QHJOHFWHG�
LV WKH FDOLEUDWLRQ RI YDULRXV FRQWURO GHYLFHV� 7KHVH
PRQLWRU FRQGLWLRQV LQ WKH SULPDU\ DQG VHFRQGDU\
FLUFXLWV� VRPHWLPHV LQLWLDWLQJ HPHUJHQF\ FRUUHFWLYH DFWLRQ�
VXFK DV RSHQLQJ RU FORVLQJ FLUFXLW EUHDNHUV� ,Q YLHZ RI WKH
YLWDO UROHV RI WKHVH GHYLFHV� LW LV LPSRUWDQW WR IROORZ D
SHULRGLF WHVW SURJUDP�

*HQHUDO (OHFWULF UHFRJQL]HV WKDW WKH LQWHUYDO EHWZHHQ
SHULRGLF FKHFNV ZLOO YDU\� GHSHQGLQJ RQ WKH HQYLURQPHQW�
WKH W\SH RI GHYLFH� DQG WKH FXVWRPHU·V H[SHULHQFH� *(
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UHFRPPHQGV WKDW� XQWLO WKH FXVWRPHU KDV DFFXPXODWHG
VXIILFLHQW H[SHULHQFH WR VHOHFW D WHVW LQWHUYDO EHVW VXLWHG WR
WKH ORFDO UHTXLUHPHQWV� DOO VLJQLILFDQW FDOLEUDWLRQV EH
FKHFNHG DW RQH� WR WZR�\HDU LQWHUYDOV�

2SHUDWLRQ DQG PDLQWHQDQFH JXLGHV VXSSOLHG E\ PDQX�
IDFWXUHUV QRUPDOO\ DGGUHVV FRPSRQHQWV WKDW UHTXLUH
VHUYLFH RU PDLQWHQDQFH GXULQJ WKH XVHIXO OLIH RI WKH
HTXLSPHQW� +RZHYHU� WKH\ FDQ QRW LQFOXGH HYHU\ SRVVLEOH
SDUW WKDW FRXOG UHTXLUH DWWHQWLRQ� SDUWLFXODUO\ RYHU D ORQJ
VHUYLFH SHULRG RU XQGHU DGYHUVH FRQGLWLRQV� 0DLQWHQDQFH
SHUVRQQHO PXVW EH DOHUW WR GHWHULRUDWLRQ RI DQ\ SDUW RI WKH
HOHFWULFDO V\VWHP� WDNLQJ VXFK DFWLRQ DV QHFHVVDU\ WR
UHVWRUH LW WR VHUYLFHDEOH VWDWXV�

,I \RX UHTXLUH DGGLWLRQDO DVVLVWDQFH LQ WKH SODQQLQJ DQG
SHUIRUPDQFH RI PDLQWHQDQFH� \RX VKRXOG FRQWDFW D
PHPEHU RI WKH *( ('	& )DFWRU\ $XWKRUL]HG 6HUYLFH
7HDP WR XQGHUWDNH WKH PDLQWHQDQFH RU WR SURYLGH
WHFKQLFDO DVVLVWDQFH� VXFK DV WKH ODWHVW SXEOLFDWLRQV�

7KH SHUIRUPDQFH DQG VDIHW\ RI WKLV HTXLSPHQW PD\ EH
FRPSURPLVHG E\ WKH PRGLILFDWLRQ RI VXSSOLHG SDUWV RU
WKHLU UHSODFHPHQW E\ QRQLGHQWLFDO VXEVWLWXWHV� $OO VXFK
GHVLJQ FKDQJHV PXVW EH TXDOLILHG WR $16,�,((( 6WDQGDUG
&������

<RX VKRXOG PHWKRGLFDOO\ NHHS ZULWWHQ PDLQWHQDQFH
UHFRUGV DV DQ DLG LQ IXWXUH VHUYLFH SODQQLQJ DQG
HTXLSPHQW UHOLDELOLW\ LPSURYHPHQW� 8QXVXDO H[SHULHQFHV
VKRXOG EH SURPSWO\ UHSRUWHG WR *(�
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�²� 2SHUDWLQJ ,QVWUXFWLRQV

6HTXHQFH RI 2SHUDWLRQV

7KH VHTXHQFH RI RSHUDWLRQV WKDW PD\ EH SHUIRUPHG RQ
WKH FLUFXLW EUHDNHU DUH OLVWHG LQ 7DEOH ����

2SHUDWLRQ RI WKH %UHDNHU

0DQXDOO\ &KDUJLQJ WKH 0HFKDQLVP 6SULQJV

3XOO WKH FKDUJLQJ KDQGOH GRZQ DERXW ��� �XQWLO LW VWRSV�
HLJKW WLPHV WR IXOO\ FKDUJH WKH VSULQJV� 7KLV ZLOO QRW FORVH WKH

EUHDNHU FRQWDFWV� 7KH FKDUJH LQGLFDWRU ZLOO VKRZ &+$5*('

RQ D \HOORZ EDFNJURXQG�

127(� 7KH EUHDNHU FDQQRW EH FORVHG XQOHVV WKH VSULQJV
DUH IXOO\ FKDUJHG DQG WKH KDQGOH LV VWRUHG IXOO\ LQ�

127(� /H GLVMRQFWHXU QH SHXW rWUH IHUPp j PRLQV TXH OHV
UHVVRUWV QH VRLHQW SOHLQHPHQW FKDUJpV HW TXH OD SRLJQpH
QH VRLW SOHLQHPHQW UHQWUpH�

(OHFWULFDOO\ &KDUJLQJ WKH 0HFKDQLVP 6SULQJV

,I WKH EUHDNHU LV HTXLSSHG ZLWK WKH �RSWLRQDO� FKDUJLQJ
PRWRU� WKH PHFKDQLVP VSULQJV PD\ DOVR EH FKDUJHG ZLWK
WKH IROORZLQJ PHWKRG�

� (QJDJH WKH FKDUJLQJ PRWRU E\ DSSO\LQJ WKH UDWHG
YROWDJH WR VHFRQGDU\ GLVFRQQHFW WHUPLQDOV $� DQG
$��� 3RZHU WR WKH PRWRU LV UHPRYHG DXWRPDWLFDOO\ E\
D FXWRII VZLWFK ZKHQ WKH VSULQJV DUH IXOO\ FKDUJHG�

� ,I SRZHU LV ORVW GXULQJ WKH FKDUJLQJ F\FOH� ILQLVK
FKDUJLQJ WKH VSULQJV E\ F\FOLQJ WKH FKDUJLQJ KDQGOH
XQWLO WKH LQGLFDWRU VKRZV &+$5*(' RQ D \HOORZ
EDFNJURXQG�

7KH FORVLQJ VSULQJV ZLOO DXWRPDWLFDOO\ UHFKDUJH DIWHU
FORVLQJ LI FRQWURO SRZHU LV PDLQWDLQHG DW WHUPLQDOV $�
DQG $���

&ORVLQJ WKH %UHDNHU

&ORVH WKH EUHDNHU FRQWDFWV ZLWK HLWKHU RI WKH IROORZLQJ
PHWKRGV�

� 'HSUHVV WKH &/26( EXWWRQ RQ WKH IURQW RI WKH

EUHDNHU�

� (QHUJL]H WKH �RSWLRQDO� UHPRWH FORVH DFFHVVRU\ E\
DSSO\LQJ WKH UDWHG YROWDJH WR VHFRQGDU\ GLVFRQQHFW
WHUPLQDOV $� DQG $���

,I WKH EUHDNHU LV FORVHG HOHFWULFDOO\ DQG WKH FORVLQJ YROWDJH
LV PDLQWDLQHG� DQ DQWLSXPS GHYLFH SUHYHQWV D VHFRQG
FORVLQJ RSHUDWLRQ RQ WKH EUHDNHU LQ WKH HYHQW LW LV WULSSHG
23(1� 7KH FORVLQJ LPSXOVH PXVW EH UHOHDVHG DQG
UHDSSOLHG EHIRUH D VHFRQG FORVLQJ RSHUDWLRQ FDQ RFFXU�

,I WKH FORVLQJ YROWDJH LV DSSOLHG ZKLOH WKH FORVLQJ VSULQJV
DUH QRW IXOO\ FKDUJHG� QRWKLQJ ZLOO KDSSHQ� 7KH FORVLQJ
YROWDJH PXVW EH UHPRYHG DQG UHDSSOLHG ZKHQ WKH VSULQJV
DUH IXOO\ FKDUJHG WR FORVH WKH EUHDNHU�

$ PHFKDQLFDO LQWHUORFN SUHYHQWV WKH FORVLQJ VSULQJV IURP
GLVFKDUJLQJ LI DQ DWWHPSW LV PDGH WR FORVH DQ DOUHDG\
&/26(' EUHDNHU�

127(� 7KH PDLQ EUHDNHU FRQWDFWV FDQQRW EH FORVHG LI
DQ\ RI WKH IROORZLQJ FRQGLWLRQV DSSO\�

� 7KH GUDZ�RXW PHFKDQLVP LV LQ DQ\ SRVLWLRQ RWKHU
WKDQ 7(67 RU &211� DV GLVSOD\HG RQ WKH EUHDNHU
SRVLWLRQ LQGLFDWRU�

� 7KH �RSWLRQDO� EHOO DODUP ZLWK ORFNRXW ZDV QRW UHVHW
DIWHU DQ RYHUFXUUHQW ORFNRXW�

� 7KH �RSWLRQDO� XQGHUYROWDJH WULS GHYLFH RU HOHFWULF
ORFNRXW LV QRW HQHUJL]HG�

� 7KH �RSWLRQDO� RSHQ IXVH ORFNRXW ZDV QRW UHVHW DIWHU
UHSODFHPHQW RI D EORZQ IXVH�

7KHVH FRQGLWLRQV PXVW EH FRUUHFWHG EHIRUH WKH EUHDNHU
FDQ EH FORVHG� $WWHPSWV WR FORVH WKH EUHDNHU EHIRUH WKHVH
FRQGLWLRQV DUH FRUUHFWHG PD\ UHVXOW LQ GLVFKDUJH RI WKH
FORVLQJ VSULQJV ZLWKRXW FORVLQJ WKH PDLQ FRQWDFWV�

2SHQ�&ORVHG

,QGLFDWRU

0DLQ %UHDNHU

&RQWDFWV

&KDUJH ,QGLFDWRU &RQGLWLRQ RI &KDUJLQJ

6SULQJV

1H[W 3HUPLVVLEOH

2SHUDWLQJ )XQFWLRQ

23(1 2SHQ ',6&+$5*(' 'LVFKDUJHG 0HFKDQLVP PD\ EH FKDUJHG

23(1 2SHQ &+$5*(' &KDUJHG &RQWDFWV PD\ EH FORVHG

&/26(' &ORVHG ',6&+$5*(' 'LVFKDUJHG
0HFKDQLVP PD\ EH UHFKDUJHG RU

&RQWDFWV PD\ EH RSHQHG

&/26(' &ORVHG &+$5*(' &KDUJHG &RQWDFWV PD\ EH RSHQHG

&ORVHG &+$5*(' &KDUJHG 0HFKDQLVP PD\ EH GLVFKDUJHG

ZLWKRXW FORVLQJ FRQWDFWV E\ KROGLQJ

WKH 23(1 EXWWRQ GHSUHVVHG ZKLOH

SXVKLQJ &/26( EXWWRQ

7DEOH ���� 6HTXHQFH RI RSHUDWLRQV WKDW PD\ EH SHUIRUPHG ZLWK WKH :DYH3UR FLUFXLW EUHDNHU�
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127(� /HV FRQWDFWV SULQFLSDX[ GX GLVMRQFWHXU QH
SHXYHQW rWUH IHUPpV VL O·XQH RX O·DXWUH GHV FRQGLWLRQV
VXLYDQWHV V·DSSOLTXHQW�

� /H PpFDQLVPH GH UHWUDLW GX UHVVRUW HVW HQ WRXW DXWUH
SRVLWLRQ TXH� 7(67 RX &211� WHO TXH PRQWUp j OD
SRVLWLRQ LQGLFDWULFH GX GLVMRQFWHXU�

� /·DODUPH RSWLRQQHOOH DYHF FORFKH Q·D SDV pWp UHPLVH
HQ SODFH DSUqV XQ EORFDJH SDU VXULQWHQVLWp GH
FRXUDQW�

� /H PpFDQLVPH RSWLRQQHO GH GpFOHQFKHPHQW SDU VRXV
YROWDJH Q·D SDV pWp HQFOHQFKp�

� /H PpFDQLVPH RSWLRQQHO GH EORFDJH SRXU IXVLEOH
RXYHUW Q·D SDV pWp UHPLV HQ SODFH DSUqV OH
UHPSODFHPHQW G·XQ IXVLEOH pFODWp�

,O IDXW TXH FHV VLWXDWLRQV VRLHQW FRUULJpHV DYDQW GH
SURFpGHU j OD IHUPHWXUH GX GLVMRQFWHXU� 7RXWH WHQWDWLYH
GH IHUPHU OH GLVMRQFWHXU DYDQW TXH FHV FRQGLWLRQV QH
VRLHQW FRUULJpHV SRXUUD UpVXOWHU HQ XQH GpFKDUJH GHV
UHVVRUWV GH IHUPHWXUH VDQV IHUPHU OHV FRQWDFWV
SULQFLSDX[�

2SHQLQJ WKH %UHDNHU

2SHQ WKH EUHDNHU FRQWDFWV ZLWK HLWKHU RI WKH IROORZLQJ
PHWKRGV�

� 'HSUHVV WKH 23(1 EXWWRQ RQ WKH IURQW RI WKH

EUHDNHU�

� (QHUJL]H �RSWLRQDO� VKXQW WULS DFFHVVRU\ RU GH�HQ�
HUJL]H �RSWLRQDO� XQGHUYROWDJH WULS GHYLFH DFFHVVRU\�

3DGORFN 2SHUDWLRQ

7KH SDGORFN SURYLVLRQ SUHYHQWV WKH EUHDNHU IURP FORVLQJ
E\ KROGLQJ WKH WULS ODWFK LQ WKH WULSSHG SRVLWLRQ� 8S WR
WKUHH SDGORFNV ZLWK ���� WR ���� GLDPHWHU VKDQNV PD\ EH
LQVHUWHG DW RQH WLPH� 7R LQVWDOO D SDGORFN� XVH WKH
IROORZLQJ SURFHGXUH�

�� 7ULS WKH EUHDNHU �SUHVV WKH 23(1 EXWWRQ��

�� :KLOH KROGLQJ WKH 23(1 EXWWRQ LQ� VOLGH WKH SDGORFN
SODWH GRZQ DQG KROG LW LQ SODFH�

�� 3XW WKH SDGORFN LQWR WKH VORW LQ WKH SDGORFN SODWH�
WKLV ZLOO SUHYHQW WKH SODWH IURP UHWXUQLQJ WR LWV
XQORFNHG SRVLWLRQ DQG SUHYHQW WKH EUHDNHU IURP
FORVLQJ�

�²� &RQWURO :LULQJ

)LJXUH ��� LV WKH ZLULQJ GLDJUDP IRU WKH EUHDNHU FRQWURO
FLUFXLW� 7DEOH ��� OLVWV WKH VHFRQGDU\ GLVFRQQHFW WHUPLQDOV
DQG WKH LWHPV FRQQHFWHG WR HDFK� 7KH ORFDWLRQV RI WKH
VHFRQGDU\ GLVFRQQHFWV DUH LOOXVWUDWHG LQ )LJXUH ����

�²� %UHDNHU ,QWHUORFNV

:DYH3UR EUHDNHUV DUH HTXLSSHG ZLWK D QXPEHU RI VDIHW\
LQWHUORFNV WR SUHYHQW LPSURSHU RSHUDWLRQ RI WKH EUHDNHU�

'UDZ�2XW ,QWHUORFN

7KH GUDZ�RXW LQWHUORFN SUHYHQWV WKH EUHDNHU IURP EHLQJ
FORVHG ZKHQ WKH EUHDNHU LV LQ QHLWKHU WKH &211 QRU 7(67
SRVLWLRQ� EXW LV EHWZHHQ WKHVH SRVLWLRQV� $ SLQ RQ WKH VLGH
RI WKH EUHDNHU HQJDJHV D UDPSHG FDP LQ WKH VZLWFKJHDU
FRPSDUWPHQW RU VXEVWUXFWXUH� :KHQ WKH SLQ LV OLIWHG ����
WKH EUHDNHU LV KHOG WULS�IUHH�

$Q DGGLWLRQDO LQWHUORFN KROGV WKH EUHDNHU WULS�IUHH
ZKHQHYHU WKH UDFNLQJ KDQGOH LV HQJDJHG ZLWK WKH GUDZ�
RXW PHFKDQLVP UDFNLQJ VKDIW�

&RQWDFW ,QWHUORFN

7KH FRQWDFW LQWHUORFN SUHYHQWV WKH UDFNLQJ KDQGOH IURP
HQJDJLQJ WKH GUDZ�RXW PHFKDQLVP UDFNLQJ VFUHZ
ZKHQHYHU WKH EUHDNHU FRQWDFWV DUH &/26('� 7KH UDFNLQJ
KDQGOH �FDWDORJ QXPEHU ���%���*�� KDV D UHFHVV WKDW
SUHYHQWV LW IURP HQJDJLQJ WKH VTXDUH GULYH RQ WKH UDFNLQJ
VFUHZ ZKHQ WKH LQWHUORFN LV DFWLYH� 7KLV SUHYHQWV FKDQJHV
WR WKH EUHDNHU·V SRVLWLRQ ZLWK WKH PDLQ FRQWDFWV &/26('�

&$87,21� 8VH RI D WRRO RWKHU WKDQ WKH *( UDFNLQJ
KDQGOH ���%���*� PD\ UHQGHU WKH FRQWDFW LQWHUORFN
LQHIIHFWLYH�

$77(17,21� /·XWLOLVDWLRQ G·XQ RXWLO DXWUH TXH OH *(
UDFNLQJ KDQGOH ���%���*� SHXW UHQGUH OH PpFDQLVPH
GH YHUURXLOODJH GHV FRQWDFWV LQHIILFDFH�

6SULQJ 'LVFKDUJH ,QWHUORFN

7KH VSULQJ GLVFKDUJH LQWHUORFN HOLPLQDWHV WKH SRWHQWLDO
KD]DUG RI WKH LQDGYHUWHQW GLVFKDUJLQJ RI WKH FORVLQJ
VSULQJV GXULQJ PDLQWHQDQFH� 7R ZLWKGUDZ WKH EUHDNHU
IURP WKH ',6&211(&7 SRVLWLRQ� SUHVV WKH VSULQJ
GLVFKDUJH OHYHU� 7KLV VLPXOWDQHRXVO\ UHOHDVHV WKH SRVLWLRQ
VWRS SLQ DQG GLVFKDUJHV WKH FORVLQJ VSULQJV�

�²� (TXLSPHQW ,QWHUORFNV

$GGLWLRQDO RSWLRQDO LQWHUORFNV PD\ EH IXUQLVKHG ZLWK WKH
EUHDNHU HQFORVXUH� 7KH NH\ LQWHUORFN SUHYHQWV WKH EUHDNHU
IURP FORVLQJ ZKHQ WKH LQWHUORFN LV HQJDJHG DQG UHTXLUHV
RQH RU PRUH NH\V WR RSHUDWH� 7KH GRRU LQWHUORFN SUHYHQWV
RSHQLQJ RI WKH HQFORVXUH GRRU ZKHQ WKH EUHDNHU LV LQ WKH
&211 SRVLWLRQ� ,W LV GHIHDWDEOH IRU DXWKRUL]HG DFFHVV�
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)LJXUH ���� (OHPHQWDU\ GLDJUDP RI EUHDNHU FRQWURO FLUFXLW�

6HFRQGDU\ 'LVFRQQHFW V

(VFXWFKHRQ

%UHDNHU )UDPH

$ &

)LJXUH ���� /RFDWLRQV RI WKH VHFRQGDU\ GLVFRQQHFWV RQ WKH WRS YLHZ RI WKH EUHDNHU�
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$ 'LVFRQQHFW %ORFN �OHIW VLGH IURP IURQW� & 'LVFRQQHFW %ORFN �ULJKW VLGH IURP IURQW�

�� $X[ 6ZLWFK �12 FRQWDFW� � �& �� $X[ 6ZLWFK �1�2� FRQWDFW� � �&

� $X[ 6ZLWFK � $X[ 6ZLWFK

� $X[ 6ZLWFK � $X[ 6ZLWFK

�� $X[ 6ZLWFK �1& FRQWDFW� � �& �� $X[ 6ZLWFK �1& FRQWDFW� �� � &

�� $X[ 6ZLWFK �12 FRQWDFW� � �& �� $X[ 6ZLWFK �12 FRQWDFW� �� � &

� $X[ 6ZLWFK � $X[ 6ZLWFK

� $X[ 6ZLWFK � $X[ 6ZLWFK

�� $X[ 6ZLWFK �1& FRQWDFW� � �& �� $X[ 6ZLWFK �1& FRQWDFW� �� � &

� $X[ 6ZLWFK �12 FRQWDFW� � �& �� 6HFRQG 6KXQW 7ULS
�� � �&

� $X[ 6ZLWFK �1& FRQWDFW� � �& � 6HFRQG 6KXQW 7ULS�

� $X[ 6ZLWFK �FRPPRQ�� 25

25 �� $X[ 6ZLWFK �12 FRQWDFW� �� � &

� 6KXQW 7ULS �12 FRQWDFW� � �&

� � � $X[ 6ZLWFK�

� 6KXQW 7ULS �1& FRQWDFW� � �&

� 6KXQW 7ULS �FRPPRQ��

� $X[ 6ZLWFK

�� %HOO $ODUP �12 FRQWDFW� � � �� $X[ 6ZLWFK �1�&� FRQWDFW� �� � &

�� %HOO $ODUP �1& FRQWDFW� � � � 5HPRWH &KDUJH ,QGLFDWRU�

�� %HOO $ODUP �FRPPRQ� �� 5HPRWH &KDUJH ,QGLFDWRU�

�� %HOO $ODUP �12 FRQWDFW� � � �� :3��� )DQ 0RWRU � ��� 9DF �+�

�� %HOO $ODUP �1& FRQWDFW� � � � :3��� )DQ 0RWRU � ��� 9DF �1�

�� %HOO $ODUP �FRPPRQ� � 6SDUH

� &ORVLQJ 6SULQJ &KDUJLQJ 0RWRU �� 6SDUH

�� &ORVLQJ 6SULQJ &KDUJLQJ 0RWRU �� 6SDUH

� &ORVH &LUFXLW � �� 6SDUH

�� &ORVH &LUFXLW � �� 6SDUH

�� 8QGHUYROWDJH RU (OHFWULF /RFNRXW � � �� 2)/2 �SKDVH $�
� �

�� 8QGHUYROWDJH RU (OHFWULF /RFNRXW �� 2)/2 �SKDVH $�

�� 1HXWUDO 6HQVRU ± WDS �� 2)/2 �SKDVH %� � �

�� 1HXWUDO 6HQVRU ± FRPPRQ �� 2)/2 �SKDVH %�

�� &RPPQHW� �� 2)/2 �SKDVH &� � �

�� &RPPQHW± �� 2)/2 �SKDVH &�

�� =RQH 6HOHFWLYH ,QWHUORFN �,Q�� �� 6SDUH

�� =RQH 6HOHFWLYH ,QWHUORFN �,Q±� �� 6SDUH

�� =RQH 6HOHFWLYH ,QWHUORFN �2XW�� �� 6SDUH

�� =RQH 6HOHFWLYH ,QWHUORFN �2XW±� �� 6SDUH

�� 9D �YROWDJH FRQGLWLRQHU� �� 6SDUH

�� 9E �YROWDJH FRQGLWLRQHU� �� 6SDUH

�� 9F �YROWDJH FRQGLWLRQHU� �� 6SDUH

�� 7ULS 8QLW $X[ 3ZU ��� 9GF�� �� 6SDUH

�� 7ULS 8QLW $X[ 3ZU ��� 9GF±� �� 6SDUH
� )RU HOHFWULFDOO\ RSHUDWHG EUHDNHU� 5HPRWH &ORVH DFFHVVRU\ RQ PDQXDOO\ RSHUDWHG EUHDNHU�
� 5HPRWH &KDUJH ,QGLFDWRU DSSOLHV WR HOHFWULFDOO\ RSHUDWHG EUHDNHU RQO\�
� $X[LOLDU\ 6ZLWFK FRQWDFWV DUH ZLUHG RXW LI VKXQW 7ULS LV QRW SURYLGHG�

7DEOH ���� 6HFRQGDU\ GLVFRQQHFW WHUPLQDOV ZLWK VWDQGDUG DQG RSWLRQDO FRQQHFWLRQV�
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:$51,1*� %HIRUH LQVSHFWLQJ D EUHDNHU RU EHJLQQLQJ
DQ\ PDLQWHQDQFH� WKH EUHDNHU PXVW EH GLVFRQQHFWHG
IURP DOO YROWDJH VRXUFHV� ERWK SRZHU DQG FRQWURO� DQG
WKH EUHDNHU PXVW EH LQ WKH 2)) SRVLWLRQ�

$9(57,66(0(17� $YDQW G·LQVSHFWHU RX GH GpEXWHU WRXW
WUDYDLO GH PDLQWHQDQFH G·XQ GLVMRQFWHXU� FHOXL�FL GRXW
rWUH HQ SRVLWLRQ 23(1 HW GpEUDQFKp GH WRXWHV OHV VRXUFHV
GH YROWDJH� j OD IRLV GH SXLVVDQFH HW GH FRQWU{OH�

�²� /XEULFDWLRQ

%HDULQJ SRLQWV DQG VOLGLQJ VXUIDFHV VKRXOG EH OXEULFDWHG
DW UHJXODU LQVSHFWLRQ SHULRGV ZLWK D WKLQ ILOP RI '�$��$�
�FDWDORJ QXPEHU ���/����3���� OXEULFDQW� )LUVW UHPRYH
DQ\ KDUGHQHG JUHDVH DQG GLUW IURP ODWFK� SULPDU\
GLVFRQQHFW� DQG EHDULQJ VXUIDFHV ZLWK D VXLWDEOH VROYHQW�
$OO H[FHVV OXEULFDQW VKRXOG EH UHPRYHG ZLWK D FOHDQ FORWK WR DYRLG

DFFXPXODWLRQ RI GLUW RU GXVW�

�²� 5HPRYLQJ DQG 5HLQVWDOOLQJ WKH

%UHDNHU

0DLQWHQDQFH RU LQVSHFWLRQ VKRXOG EH SHUIRUPHG ZLWK WKH
EUHDNHU UHPRYHG IURP WKH FRPSDUWPHQW DQG SODFHG RQ D
ZRUNEHQFK� )LJXUH ��� LOOXVWUDWHV WKHVH SURFHGXUHV�

5HPRYLQJ WKH %UHDNHU

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH GUDZ�RXW
EUHDNHU IURP LWV FXELFOH RU VXEVWUXFWXUH�

�� :LWK WKH VZLWFKJHDU GRRU FORVHG DQG ODWFKHG� RSHQ
WKH EUHDNHU�

�� ,QVHUW WKH UDFNLQJ KDQGOH �FDWDORJ QXPEHU
���%���*�� WKURXJK WKH RSHQLQJ DW WKH XSSHU ULJKW
RI WKH GRRU DQG RQWR WKH UDFNLQJ VKDIW� 5RWDWH WKH
KDQGOH FRXQWHUFORFNZLVH XQWLO WKH UDFNLQJ VKDIW
FRPHV WR D VROLG VWRS ZLWK WKH EUHDNHU LQ WKH
'LVFRQQHFW SRVLWLRQ� DV LQGLFDWHG E\ WKH OHJHQG ',6&

RQ WKH SRVLWLRQ LQGLFDWRU� $W WKLV SRLQW WKH SULPDU\
DQG VHFRQGDU\ GLVFRQQHFWV DUH GLVHQJDJHG�

�� 2SHQ WKH FRPSDUWPHQW GRRU DQG SXOO RXW WKH UDLOV�
'HSUHVV WKH VSULQJ GLVFKDUJH OHYHU� LQGLFDWHG LQ
)LJXUH ���� WR GLVFKDUJH WKH EUHDNHU·V FORVLQJ
VSULQJV� &RQWLQXH WR GHSUHVV WKLV OHYHU ZKLOH SXOOLQJ
WKH EUHDNHU RXW WR LWV :LWKGUDZQ SRVLWLRQ�

�� 9HULI\ WKDW WKH LQGLFDWRUV RQ WKH IURQW RI WKH EUHDNHU
VKRZ WKDW WKH VSULQJV DUH ',6&+$5*(' DQG WKH

EUHDNHU LV 23(1�

�� $WWDFK WKH OLIWLQJ EUDFNHW E\ ORFDWLQJ WKH KRRNV DW
WKH FXWRXW QRWFKHV LQ WKH WRS IUDPH RI WKH EUHDNHU�
%H FDUHIXO WR DYRLG GDPDJH WR WKH FRQWURO ZLULQJ
EHKLQG WKH IUDPH�

�� /LIW WKH EUHDNHU RII WKH UDLOV�

�� 3XVK WKH UDLOV EDFN LQWR WKH FRPSDUWPHQW� WKHQ
PRYH WKH EUHDNHU IRUZDUG XQWLO WKH SULPDU\ GLV�
FRQQHFWV FOHDU WKH FRPSDUWPHQW� /RZHU WKH EUHDNHU
RQWR D IODW VXUIDFH IUHH RI SURWUXVLRQV WKDW FRXOG
GDPDJH WKH EUHDNHU·V LQWHUQDO SDUWV� &ORVH WKH
FRPSDUWPHQW GRRU�

�� ,I WHVWLQJ RU PDLQWHQDQFH LV WR EH SHUIRUPHG RQ WKH
EUHDNHU� LW PD\ EH QHFHVVDU\ WR SODFH WKH GUDZ�RXW
PHFKDQLVP LQ WKH &RQQHFW SRVLWLRQ� 7KLV ZLOO
GHDFWLYDWH WKH PHFKDQLFDO LQWHUORFNV WKDW ZRXOG
RWKHUZLVH SUHYHQW WKH EUHDNHU PHFKDQLVP RU
FRQWDFWV IURP FORVLQJ� (QJDJH WKH 5DFNLQJ +DQGOH
WR WKH UDFNLQJ VKDIW DQG WXUQ LW FORFNZLVH XQWLO LW
VWRSV� DV LQGLFDWHG E\ WKH OHJHQG &211 RQ WKH
SRVLWLRQ LQGLFDWRU�

,QVWDOOLQJ WKH %UHDNHU

%HIRUH UHLQVWDOOLQJ WKH EUHDNHU LQ LWV FRPSDUWPHQW� WKH
GUDZ�RXW PHFKDQLVP PXVW EH UHWXUQHG WR WKH
',6&211(&7 SRVLWLRQ�

�� %HIRUH OLIWLQJ D EUHDNHU WR LWV LQWHQGHG FRPSDUWPHQW
ORFDWLRQ� REVHUYH WKH IROORZLQJ SUHFDXWLRQV�

� &KHFN WKH FRPSDUWPHQW WR HQVXUH WKDW LW LV IUHH RI
IRUHLJQ REMHFWV�

� (QVXUH WKDW WKH EUHDNHU LV 23(1�

� ,QVHUW WKH UDFNLQJ KDQGOH DQG URWDWH LW IXOO\
FRXQWHUFORFNZLVH WR HQVXUH WKDW WKH UDFNLQJ FDPV
RQ WKH EUHDNHU DUH FRUUHFWO\ SRVLWLRQHG IRU LQLWLDO
HQJDJHPHQW ZLWK WKH SLQV LQ WKH EUHDNHU FXELFOH
RU VXEVWUXFWXUH� 7KH SRVLWLRQ LQGLFDWRU RQ WKH
IURQW RI WKH EUHDNHU VKRXOG VKRZ ',6&�

�� $WWDFK WKH OLIWLQJ EUDFNHW E\ ORFDWLQJ WKH KRRNV DW
WKH FXWRXW QRWFKHV LQ WKH WRS IUDPH RI WKH EUHDNHU�
%H FDUHIXO WR DYRLG GDPDJH WR WKH FRQWURO ZLULQJ
EHKLQG WKH IUDPH�

�� 2SHQ WKH FRPSDUWPHQW GRRU� :LWK WKH UROO�RXW UDLOV
SRVLWLRQHG LQVLGH WKH FRPSDUWPHQW� UDLVH WKH
EUHDNHU KLJKHU WKDQ WKH UDLOV�

�� 3XOO WKH UDLOV DOO WKH ZD\ RXW WR WKHLU :LWKGUDZQ
SRVLWLRQ�
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)LJXUH ���� &LUFXLW EUHDNHU GXULQJ LQVWDOODWLRQ LQWR RU UHPRYDO IURP LWV FRPSDUWPHQW�
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�� 6ORZO\ ORZHU WKH EUHDNHU RQWR WKH UDLOV VR WKDW WKH
JURRYHV LQ WKH UROOHUV RQ WKH VLGH RI WKH EUHDNHU DOLJQ
ZLWK WKH UDLOV�

�� 3XVK WKH EUHDNHU LQWR WKH FRPSDUWPHQW XQWLO WKH
VSULQJ GLVFKDUJH VWRS HQJDJHV� 7KLV LV WKH ',6�

&211(&7 SRVLWLRQ� $W WKLV SRLQW WKH UDFNLQJ FDPV
DUH SRVLWLRQHG WR HQJDJH WKH IL[HG UDFNLQJ SLQV LQ
WKH FRPSDUWPHQW� UHDG\ WR EHJLQ WKH UDFNLQJ
PRWLRQ� 3XVK WKH UDLOV EDFN LQWR WKH FRPSDUWPHQW�

�� &ORVH WKH FRPSDUWPHQW GRRU� ,QVHUW WKH UDFNLQJ
KDQGOH WKURXJK WKH RSHQLQJ DW WKH XSSHU ULJKW RI
WKH GRRU DQG RQWR WKH UDFNLQJ VKDIW� 5RWDWH WKH
KDQGOH FORFNZLVH� WKURXJK WKH 7(67 SRVLWLRQ� XQWLO
WKH UDFNLQJ VKDIW FRPHV WR D VROLG VWRS� 7KH EUHDNHU
LV QRZ LQ WKH &211(&7(' SRVLWLRQ� DV VKRZQ E\ WKH
OHJHQG &211 RQ WKH SRVLWLRQ LQGLFDWRU IODJ� 1RWH
WKDW D ORXG FOLFN ZLOO EH KHDUG DV WKH VSULQJ�ORDGHG
VHFRQGDU\ GLVFRQQHFWV HQJDJH�

�²� 6ORZ &ORVLQJ WKH %UHDNHU

&ORVLQJ WKH EUHDNHU VORZO\� ZKLOH REVHUYLQJ WKH DFWLRQ RI
WKH PHFKDQLVP DQG FRQWDFWV� LV D JRRG ZD\ WR MXGJH WKH
FRUUHFWQHVV RI PHFKDQLFDO DQG FRQWDFW UHODWLRQVKLSV�
6RPH RI WKH PDLQWHQDQFH SURFHGXUHV GHVFULEHG ODWHU
LQYROYH VORZ FORVLQJ WKH EUHDNHU� 8VH WKH IROORZLQJ
SURFHGXUH WR VORZ FORVH WKH EUHDNHU�

�� 8VH WKH PDQXDO FKDUJLQJ KDQGOH WR IXOO\ FKDUJH WKH
FORVLQJ VSULQJV�

�� 5HPRYH WKH VDIHW\ SLQV IURP WKHLU VWRUDJH FOLSV DQG
LQVHUW WKHP LQWR WKH KROHV LQ WKH JXLGH URGV� DV
LOOXVWUDWHG LQ )LJXUH ����

�� 5HOHDVH WKH SURS E\ SUHVVLQJ WKH &/26( EXWWRQ� 7KH
VDIHW\ SLQV QRZ WDNH WKH IXOO IRUFH RI WKH FORVLQJ
VSULQJV DQG UHVWUDLQ WKHP�

�� 5RWDWH WKH EUHDNHU PDLQ VKDIW DV QHHGHG� ZLWK WKH

PDLQWHQDQFH KDQGOH� WR VORZ FORVH WKH FRQWDFWV�

�� 7R UHWXUQ WR QRUPDO RSHUDWLRQ� UHFKDUJH WKH FORVLQJ
VSULQJV ZLWK WKH PDQXDO FKDUJLQJ KDQGOH�

�� 5HPRYH WKH VDIHW\ SLQV IURP WKH FORVLQJ VSULQJ JXLGH
URGV DQG UHWXUQ WKHP WR WKHLU VWRUDJH FOLSV�

&$87,21� 'R QRW DOORZ WKH FKDUJLQJ PRWRU WR RSHUDWH
ZKLOH WKH VDIHW\ SLQV DUH LQVHUWHG LQ WKH FORVLQJ VSULQJ
JXLGH URGV�

$77(17,21� 1H ODLVVH] SDV OH PRWHXU GH FKDUJH RSpUHU
ORUVTXH OHV WLJHV GH V�UHWp VRQW LQVpUpHV GDQV OHV WLJHV
JXLGHV GHV UHVVRUWV GH IHUPHWXUH�

)LJXUH ���� ,QVHUWLQJ WKH VDIHW\ SLQV LQWR WKH FORVLQJ VSULQJ JXLGH

URGV�
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�²� 6HSDUDWLRQ DQG 5HFRQQHFWLRQ RI

)URQW DQG %DFN )UDPHV

6RPH UHSDLU RSHUDWLRQV UHTXLUH VHSDUDWLRQ RI WKH IURQW
DQG EDFN IUDPHV� SHU WKH IROORZLQJ SURFHGXUH� 7KH
EUHDNHU PXVW EH ILUVW UHPRYHG IURP LWV FRPSDUWPHQW� DV
GHVFULEHG LQ 6HFWLRQ �²�� DQG SODFHG RQ D VXLWDEOH ZRUN
VXUIDFH�

6HSDUDWLRQ RI )URQW DQG %DFN )UDPHV

�� 9HULI\ WKDW WKH EUHDNHU FRQWDFWV DUH RSHQ DQG WKH
VDIHW\ SLQV DUH VHDWHG LQ WKH VSULQJ JXLGH URGV� DV
VKRZQ LQ )LJXUH ����

�� 5HPRYH WKH WZR VFUHZV DQG VWDQGRIIV VHFXULQJ HDFK
VHFRQGDU\ GLVFRQQHFW WR WKH PRXQWLQJ SODWH� WDNLQJ
FDUH WR UHWDLQ WKH VSULQJ ZDVKHU IURP WKH SLQ RQ WKH
XQGHUVLGH RI WKH GLVFRQQHFW� DV VKRZQ LQ )LJXUH ����
&XW WKH ZLUH WLHV VHFXULQJ WKH VHFRQGDU\ GLVFRQQHFW
OHDGV WR WKH PRXQWLQJ SODWH DQG WR WKH EUHDNHU EDFN
IUDPH� 6OLGH WKH VHFRQGDU\ GLVFRQQHFWV RII WKH
VXSSRUW EUDFNHW� 6HFXUH WKH VHFRQGDU\ GLVFRQQHFWV WR
WKH IURQW IUDPH DVVHPEO\�

)LJXUH ���� 5HPRYLQJ WKH VHFRQGDU\ GLVFRQQHFWV�

�� 5HPRYH WKH VL[ VFUHZV VHFXULQJ WKH VHFRQGDU\
GLVFRQQHFW PRXQWLQJ SODWH WR WKH EDFN IUDPH� WKHQ
UHPRYH WKH PRXQWLQJ SODWH� DV LOOXVWUDWHG LQ )LJXUH
����

�� 5HPRYH WKH IRXU VFUHZV VHFXULQJ WKH DUF FKXWH
UHWDLQHU EDU DQG UHPRYH WKH EDU� DV LOOXVWUDWHG LQ
)LJXUH ���� /LIW RXW WKH IRXU LQWHUSKDVH EDUULHUV� WKHQ
OLIW RXW WKH WKUHH DUF FKXWHV�

�� &RPSUHVV WKH FORVLQJ VSULQJV ZLWK WKH PDQXDO
FKDUJLQJ KDQGOH� 5HPRYH WKH VDIHW\ SLQV IURP WKHLU
VWRUDJH FOLSV DQG LQVHUW WKHP LQWR WKH KROHV LQ WKH
JXLGH URGV� DV LOOXVWUDWHG LQ )LJXUH ���� 3XVK WKH
&/26( EXWWRQ WR UHOLHYH WKH SUHVVXUH RQ WKH FORVLQJ
VSULQJV�
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)LJXUH ���� 5HPRYDO RI WKH LQWHUSKDVH EDUULHUV� DUF FKXWHV� DQG VHFRQGDU\ GLVFRQQHFW PRXQWLQJ SODWH�
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�� 5HPRYH WKH WZR RSHQLQJ VSULQJV IURP WKH RXWVLGH
SROH XQLWV RQ WKH ORZHU SDUW RI WKH EUHDNHU� DV
LOOXVWUDWHG LQ )LJXUH ����

)LJXUH ���� 5HPRYDO RI WKH WZR RSHQLQJ VSULQJV IURP WKH RXWVLGH SROHV �YLHZ IURP WKH ERWWRP RI WKH EUHDNHU��
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�� 5HPRYH RQH RI WKH VQDS ULQJV RQ WKH FOHYLV SLQ
FRQQHFWLQJ WKH FHQWHU SROH WR WKH FURVVEDU� WKHQ
UHPRYH WKH SLQ� DV LOOXVWUDWHG LQ )LJXUH ����

)LJXUH ���� 5HPRYDO RI WKH FOHYLV SLQ FRQQHFWLQJ WKH FHQWHU SROH WR WKH FURVVEDU�
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�� 5HPRYH WKH VQDS ULQJ DQG IODW ZDVKHU FRQQHFWLQJ
WKH IOX[ VKLIWHU DFWXDWRU DVVHPEO\ WR WKH FURVVEDU
DVVHPEO\� DV LOOXVWUDWHG LQ )LJXUH ���� WKHQ GLV�
FRQQHFW WKH DFWXDWRU IURP WKH SLQ�

)LJXUH ���� 'LVFRQQHFWLQJ WKH IOX[ VKLIWHU DFWXDWRU IURP WKH FURVVEDU�
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�� 5HPRYH RQH RI WKH VQDS ULQJV IURP WKH SLQ FRQ�
QHFWLQJ WKH DX[LOLDU\ VZLWFK RSHUDWLQJ URG WR WKH
FURVV EDU� DV VKRZQ LQ )LJXUH ���� WKHQ UHPRYH WKH
SLQ WR GLVFRQQHFW WKH RSHUDWLQJ URG�

)LJXUH ���� 'LVFRQQHFWLQJ WKH DX[LOLDU\ VZLWFK RSHUDWLQJ URG IURP WKH FURVVEDU�
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��� 'LVFRQQHFW WKH VSULQJ IURP WKH UDFNLQJ VKDIW
LQWHUIDFH EDU� %DFN RII WKH VFUHZ DW WKH ERWWRP HQG RI
WKH EDU� WKHQ VOLGH WKH EDU XS WKURXJK WKH WZR VHWV RI
UROOHUV WR UHPRYH LW� DV LOOXVWUDWHG LQ )LJXUH ����

)LJXUH ���� 'LVFRQQHFWLQJ WKH UDFNLQJ VKDIW LQWHUIDFH EDU �ULJKW VLGH YLHZ��
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��� 5HPRYH WKH VFUHZ� ORFN ZDVKHU� DQG QXW DWWDFKLQJ
WKH KDUQHVV VXSSRUW EUDFNHW WR WKH EDFN IUDPH VLGH
SODWH� DV LOOXVWUDWHG LQ )LJXUH �����

��� 5HPRYH WKH ORQJ EROW� SODVWLF WXEH� DQG WZR ZDVKHUV
FRPSULVLQJ WKH VLGH VXSSRUWV RQ HDFK VLGH RI WKH
EUHDNHU�

��� 5HPRYH WKH WZR VFUHZV DQG ZDVKHUV FRQQHFWLQJ WKH
WULS LQGLFDWRU VXSSRUW WR WKH EDFN IUDPH VLGH SODWH�

��� 5HPRYH WKH VFUHZ� ORFN ZDVKHU� DQG IODW ZDVKHU IURP
WKH GUDZ�RXW LQGLFDWRU FRQQHFWRU SODWH DQG UHPRYH
WKH SODWH�

)LJXUH ����� 5HPRYDO RI WKH SRVLWLRQ LQWHUORFN DQG GUDZ�RXW LQGLFDWRU VXSSRUW SODWH�
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��� 8QSOXJ WKH OHDGV IURP WKH &7V� FDUHIXOO\ QRWLQJ WKH
SRODULW\ �EODFN DQG ZKLWH ZLUHV� IRU SURSHU
UHDVVHPEO\� &XW DQ\ ZLUH WLHV FRQQHFWLQJ WKH OHDGV WR
WKH EDFN IUDPH�

��� &DUHIXOO\ SODFH WKH EUHDNHU RQ LWV EDFN VXUIDFH�
UHVWLQJ RQ WKH SULPDU\ GLVFRQQHFWV�

��� 5HPRYH WKH VL[ VHWV RI QXWV DQG ZDVKHUV FRQQHFWLQJ
WKH IURQW IUDPH WR WKH EDFN IUDPH� DV LOOXVWUDWHG LQ
)LJXUH �����

��� 8VLQJ D VXLWDEOH OLIWLQJ GHYLFH� SXOO WKH IURQW IUDPH
VWUDLJKW XS DQG RII WKH EDFN IUDPH WR VHSDUDWH WKH
WZR DVVHPEOLHV�

)LJXUH ����� 6HSDUDWLQJ WKH IURQW IUDPH IURP WKH EDFN IUDPH�
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5HDVVHPEO\ RI %UHDNHU )URQW DQG %DFN
)UDPHV

�� 3ODFH WKH EUHDNHU EDFN IUDPH RQ WKH ZRUN VXUIDFH�
UHVWLQJ RQ WKH SULPDU\ GLVFRQQHFWV� /RZHU WKH IURQW
IUDPH LQWR SRVLWLRQ� OLQLQJ XS WKH FRUUHVSRQGLQJ
KROHV ZLWK WKH VL[ PRXQWLQJ VWXGV LQ WKH EDFN IUDPH�
DV LOOXVWUDWHG LQ )LJXUH ����� $WWDFK WKH VL[ VHWV RI
QXWV DQG ZDVKHUV WR WKH PRXQWLQJ VWXGV DQG WLJKWHQ
WR �� IW�OEV�

�� 5DLVH WKH EUHDNHU WR WKH QRUPDO SRVLWLRQ� UHVWLQJ RQ
LWV EDVH�

�� 5HDWWDFK WKH ZLUHV WR WKH &7V� REVHUYLQJ WKH SURSHU
SRODULW\� 5HSODFH WKH ZLUH WLHV DWWDFKLQJ WKH OHDGV WR
WKH IUDPH DQG WKH &7V�

�� 5HDWWDFK WKH ZLUH KDUQHVV VXSSRUW EUDFNHW ZLWK WKH
VFUHZ� ORFN ZDVKHU� DQG QXW� DV LOOXVWUDWHG LQ )LJXUH
�����

�� 5HDWWDFK WKH WULS LQGLFDWRU VXSSRUW WR WKH EDFN
IUDPH VLGH SODWH ZLWK WKH WZR VFUHZV DQG ORFN
ZDVKHUV�

�� 5HDWWDFK WKH ORQJ EROW� SODVWLF WXEH� DQG WZR ZDVKHUV
RI WKH VLGH VXSSRUW RQ HDFK VLGH RI WKH EUHDNHU�

�� 3ODFH WKH SLQ RQ WKH UHDU RI WKH GUDZ�RXW LQGLFDWRU
FRQQHFWRU SODWH LQWR WKH RSHQ VORW LQ WKH HQG RI WKH
GUDZ�RXW LQGLFDWRU� 3ODFH WKH KROH LQ WKH SODWH RYHU
WKH SLQ RQ WKH HQG RI WKH VKDIW� DV LQGLFDWHG LQ
)LJXUH ����� 3ODFH WKH VFUHZ� ORFN ZDVKHU� DQG IODW
ZDVKHU WKURXJK WKH VORW LQ WKH FRQQHFWRU SODWH LQWR
WKH WDSSHG KROH DV VKRZQ� 7R DGMXVW WKH FRQQHFWRU
SODWH� EDFN WKH SODWH ZLWK WKH VSULQJ DJDLQVW WKH VWRS
VFUHZ� WKHQ WLJKWHQ WKH VFUHZ RQ WKH FRQQHFWRU SODWH�

�� 6OLGH WKH UDFNLQJ VKDIW LQWHUIDFH EDU WKURXJK WKH WZR
VHWV RI UROOHUV RQ WKH EUHDNHU VLGH SODWH� DV LOOXVWUDWHG
LQ )LJXUH ���� DQG UHFRQQHFW WKH VSULQJ RQWR WKH SLQ
RQ WKH EDU� 7KH UROOHU RQ WKH XSSHU HQG RI WKH EDU
VKRXOG UHVW RQ WKH FDP HQG RI WKH WULS EDU� 7LJKWHQ
WKH VFUHZ SUHYLRXVO\ ORRVHQHG�

�� $OLJQ WKH KROHV LQ WKH DX[LOLDU\ VZLWFK RSHUDWLQJ URG
ZLWK WKH FRQQHFWLRQ KROH LQ WKH FURVVEDU� WKHQ LQVHUW
WKH FRQQHFWLQJ SLQ� 6HFXUH E\ UHDWWDFKLQJ WKH VQDS
ULQJ WR WKH HQG RI WKH SLQ� DV LOOXVWUDWHG LQ )LJXUH ��
��

��� 3ODFH WKH VORW LQ WKH IOX[ VKLIWHU DFWXDWRU URG RYHU WKH
SLQ RQ WKH FURVVEDU� WKHQ VHFXUH LW ZLWK WKH IODW
ZDVKHU DQG VQDS ULQJ� DV LOOXVWUDWHG LQ )LJXUH ����

��� $OLJQ WKH KROH LQ WKH EDU IURP WKH FHQWHU SROH
PHFKDQLVP ZLWK WKH DWWDFKPHQW SRLQW RQ WKH
FURVVEDU� WKHQ VHFXUH ZLWK WKH FOHYLV SLQ DQG VQDS
ULQJ UHPRYHG HDUOLHU� DV LOOXVWUDWHG LQ )LJXUH ����

��� 5HFRQQHFW WKH WZR RSHQLQJ VSULQJV WR WKH RXWHU SROH
PHFKDQLVPV� DV LOOXVWUDWHG LQ )LJXUH ����

��� 6ORZ FORVH WKH EUHDNHU� DV GHVFULEHG LQ 6HFWLRQ �²��
WR FKHFN IRU SURSHU RSHUDWLRQ DQG DGMXVWPHQW�

��� &RPSUHVV WKH FORVLQJ VSULQJV ZLWK WKH PDQXDO
FKDUJLQJ KDQGOH� 5HPRYH WKH VDIHW\ SLQV IURP WKH
FKDUJLQJ VSULQJV DQG UHWXUQ WKHP WR WKHLU VWRUDJH
FOLSV� DV LOOXVWUDWHG LQ )LJXUH ���� &ORVH DQG WKHQ WULS
WKH EUHDNHU�

��� 5HSODFH WKH IRXU DUF FKXWH LQWHUSKDVH EDUULHUV LQWR
WKHLU VORWV� DV LOOXVWUDWHG LQ )LJXUH ����

��� 6OLGH WKH DUF FKXWHV LQWR SODFH� ZLWK WKH VORWV RYHU WKH
PRYDEOH FRQWDFW DUPV� 5HSODFH WKH DUF FKXWH
UHWDLQHU EDU DQG VHFXUH LW ZLWK IRXU VFUHZV DQG
ZDVKHUV� DV LOOXVWUDWHG LQ )LJXUH ����

��� $WWDFK WKH VHFRQGDU\ GLVFRQQHFW PRXQWLQJ SODWH WR
WKH EUHDNHU ZLWK LWV VL[ VFUHZV� DV LOOXVWUDWHG LQ )LJXUH
����

��� 3ODFH WKH IOH[LEOH ZDVKHU RQ WKH PROGHG SLQ RQ
ERWWRP RI WKH VHFRQGDU\ GLVFRQQHFW�V�� WKHQ VOLGH
WKH WZR IHHW LQWR WKH VORWV RQ WKH PRXQWLQJ SODWH�
6HFXUH ZLWK WKH WZR VFUHZV DQG VWDQGRIIV� DV LOOXV�
WUDWHG LQ )LJXUH ���� 5HSODFH WKH ZLUH EXQGOH LQWR
WKH FKDQQHO RQ WKH WRS RI WKH IUDPH DQG VHFXUH ZLWK
ZLUH WLHV�

��� &KHFN WR VHH WKDW QR ZLUHV DUH LQWHUIHULQJ ZLWK
EUHDNHU RSHUDWLRQ DQG WKDW DOO EROWV DQG QXWV DUH
WLJKW� 2SHUDWH WKH EUHDNHU D IHZ WLPHV WR HQVXUH
SURSHU RSHUDWLRQ�
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�²� %UHDNHU 0HFKDQLVP $GMXVWPHQWV

%RWK HOHFWULFDOO\ DQG PDQXDOO\ RSHUDWHG EUHDNHUV KDYH
WKH VDPH EDVLF PHFKDQLVP� LOOXVWUDWHG LQ )LJXUH �����
����� ����� DQG ����� ZLWK WKH GUDZLQJ NH\ LQ 7DEOH ���� $OO
WKH DGMXVWPHQWV GHVFULEHG LQ WKLV VHFWLRQ PXVW EH PDGH
ZLWK WKH EUHDNHU XSULJKW DQG PHFKDQLVP UHVHW� DV VKRZQ
LQ )LJXUH ����� 5HVHW WKH PHFKDQLVP E\ IXOO\ FKDUJLQJ WKH
FORVLQJ VSULQJV� )RU VDIHW\� LQVHUW WKH VDIHW\ SLQV LQWR WKH
JXLGH URGV� DV LOOXVWUDWHG LQ )LJXUH ����

)LJXUH ����� %UHDNHU PHFKDQLVP LQ PRWLRQ EHIRUH UHVHWWLQJ�

)LJXUH ����� %UHDNHU PHFKDQLVP LQ WKH UHVHW SRVLWLRQ�

� 6SULQJ �� 7ULS ODWFK

� &DP �� 7ULS VKDIW

� /LQN �� &OHYLV SLQ

� 5HVHW VSULQJ �� &OHYLV

� 6SULQJ DGMXVWLQJ QXWV �� 5HVHW ODWFK

� 3URS �� 5ROOHU

� $GMXVWLQJ VFUHZ �� 3URS

� $GMXVWLQJ VFUHZ VWRS SLQ �� %HDULQJ

� 3URS UHWXUQ VSULQJ �� /DWFK EXIIHU

�� 5ROOHU �� 1XW

7DEOH ���� .H\ WR WKH QXPEHUHG SDUWV LQ )LJXUHV ���� DQG �����

)LJXUH ����� %UHDNHU PHFKDQLVP LQ FORVHG SRVLWLRQ �FORVLQJ VSULQJ

GLVFKDUJHG��

)LJXUH ����� /DWFK� EHDULQJ� DQG SURS DGMXVWPHQW�
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7ULS /DWFK $GMXVWPHQW

$V VKRZQ LQ )LJXUH ����� WKH JDS EHWZHHQ WKH WULS ODWFK
���� DQG WKH UROOHU ���� VKRXOG EH EHWZHHQ ����� DQG
����� LQFK� 7R DGMXVW WKLV GLPHQVLRQ� ORRVHQ WKH QXW ����
DQG WXUQ WKH $OOHQ VFUHZ ����

7KH FHQWHU OLQH RI WKH WULS ODWFK ���� LV ����� LQFK IURP
WKH HGJH� DV VKRZQ LQ )LJXUH �����

/DWFK %XIIHU $GMXVWPHQW

$V VKRZQ LQ )LJXUH ����� WKH FHQWHU OLQH RI WKH WULS ODWFK
���� VKRXOG SDVV WKURXJK WKH FHQWHU RI WKH UROOHU �����
7R DGMXVW WKLV GLPHQVLRQ� ORRVHQ WKH VFUHZV UHWDLQLQJ WKH
ODWFK EXIIHU ���� WR WKH PHFKDQLVP IUDPH� WKHQ
UHSRVLWLRQ WKH ODWFK ZLWK UHVSHFW WR WKH UROOHU�

5HVHW /DWFK� %HDULQJ� DQG 3URS $GMXVWPHQW

$V VKRZQ LQ )LJXUH ����� WKH JDS EHWZHHQ WKH EHDULQJ
���� DQG WKH SURS ��� VKRXOG EH EHWZHHQ ����� DQG �����
LQFK� 7R DGMXVW WKLV GLPHQVLRQ� WXUQ WKH DGMXVWLQJ QXW ���
WR H[SDQG RU FRPSUHVV WKH UHVHW VSULQJ ����
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�²� ,QWURGXFWLRQ

%UHDNHUV VXEMHFWHG WR IUHTXHQW LQWHUUXSWLRQ RI KLJK
FXUUHQWV PD\ HYHQWXDOO\ UHTXLUH UHSODFHPHQW RI WKHLU
FRQWDFWV� 7KH JHQHUDO UXOH IRU GHWHUPLQLQJ LI UHSODFHPHQW
LV UHTXLUHG LV WKH ORVV RI RQH�KDOI RU PRUH RI WKH PDVV RI
WKH FRQWDFW WLS PDWHULDO� 5RXJKHQLQJ RU OLJKW SLWWLQJ RI
WKH FRQWDFW VXUIDFH GRHV QRW LQGLFDWH ORVV RI DELOLW\ WR
FDUU\ RU LQWHUUXSW FXUUHQW�

:KHQ FRQWDFWV DUH UHSODFHG� WKH\ PXVW EH DGMXVWHG WR
HQVXUH WKDW WKH SURSHU IRUFH DQG FRQWDFW GHSUHVVLRQ LV
GHYHORSHG EHWZHHQ WKH PRYDEOH DQG VWDWLRQDU\ FRQWDFWV
ZKHQ WKH EUHDNHU LV FORVHG� 7KLV LV FDOOHG WKH ZLSH

DGMXVWPHQW� :LSH LV WKH GLVWDQFH WKURXJK ZKLFK WKH
VWDWLRQDU\ FRQWDFWV PRYH ZKHQ WKH EUHDNHU FORVHV� ,W LV
PHDVXUHG EHWZHHQ WKH SRLQW RI FRQWDFW RQ D VWDWLRQDU\
FRQWDFW ZKHQ WKH EUHDNHU LV RSHQ DQG WKH SRVLWLRQ RI WKH
VDPH SRLQW ZKHQ WKH EUHDNHU LV FORVHG� 7KH DFWXDO ZLSLQJ
PRWLRQ LV JUHDWHU WKDQ WKLV PHDVXUHPHQW� VLQFH WKH
FRQWDFWV RYHUWUDYHO�

7KH ZLSH DGMXVWPHQW SURYLGHV SURSHU GHSUHVVLRQ WR
DVVXUH IXOO FXUUHQW�FDUU\LQJ FDSDFLW\ ZLWKRXW RYHUKHDWLQJ
DQG LQIOXHQFHV SURSHU FXUUHQW WUDQVIHU GXULQJ
LQWHUUXSWLRQ RI IDXOW FXUUHQWV� 7UDQVIHU RI WKH FXUUHQW LV
WKH IRUFHG VHTXHQWLDO PRYHPHQW IURP WKH PDLQ WR WKH
LQWHUPHGLDWH FRQWDFWV� WKHQ WR WKH DUFLQJ FRQWDFWV� WR WKH
DUF UXQQHU� DQG ILQDOO\ WR WKH DUF FKXWHV� ZKHUH HQHUJ\ LV
GLVVLSDWHG DQG WKH DUF LV H[WLQJXLVKHG� &RQWDFW ZLSH
VKRXOG EH FKHFNHG SHULRGLFDOO\ GXULQJ QRUPDO
PDLQWHQDQFH LQVSHFWLRQV DQG DIWHU DQ\ RYHUFXUUHQW WULS�

&$87,21� %HIRUH SHUIRUPLQJ DQ\ FRQWDFW DGMXVWPHQW RU
UHSODFHPHQW� GLVDEOH WKH FORVLQJ VSULQJV� DV GHVFULEHG LQ
6HFWLRQ �²�� 6ORZ &ORVLQJ WKH %UHDNHU�

$77(17,21� $YDQW G·HIIHFWXHU WRXW DMXVWHPHQW RX
UHPSODFHPHQW GH FRQWDFW� QHXWUDOLVHU OHV UHVVRUWV GH
IHUPHWXUH� WHO TXH GpFULW j OD 6HFWLRQ �²�� 6ORZ &ORVLQJ WKH

%UHDNHU�

�²� $UF &KXWH 5HPRYDO DQG

5HSODFHPHQW

7KH DUF FKXWHV VKRXOG EH UHPRYHG DQG LQVSHFWHG DW WKH
UHJXODU LQVSHFWLRQ SHULRG� $UF FKXWHV DQG LQWHUSKDVH
EDUULHUV DUH DYDLODEOH DV UHQHZDO SDUWV�

7KH EUHDNHU PXVW EH UHPRYHG IURP LWV FRPSDUWPHQW� DV
GHVFULEHG LQ 6HFWLRQ �²�� DQG SODFHG RQ D VXLWDEOH ZRUN
VXUIDFH�

�� 9HULI\ WKDW WKH EUHDNHU FRQWDFWV DUH RSHQ DQG WKH
FORVLQJ VSULQJV DUH GLVFKDUJHG�

�� 5HPRYH WKH IRXU VFUHZV VHFXULQJ WKH DUF FKXWH
UHWDLQHU EDU DQG UHPRYH WKH EDU� DV LOOXVWUDWHG LQ
)LJXUH ����

�� /LIW RXW WKH IRXU LQWHUSKDVH EDUULHUV� WKHQ OLIW RXW WKH
WKUHH DUF FKXWHV�

�� &KHFN WKH DUF FKXWHV DQG EDUULHUV IRU GDPDJH DQG
UHSODFH WKHP� LI QHFHVVDU\�

�� 5HSODFH WKH IRXU DUF FKXWH LQWHUSKDVH EDUULHUV LQWR
WKHLU VORWV

�� 6OLGH WKH DUF FKXWHV LQWR SODFH� ZLWK WKH VORWV RYHU WKH
PRYDEOH FRQWDFW DUPV�

�� 5HSODFH WKH DUF FKXWH UHWDLQHU EDU DQG VHFXUH LW ZLWK
IRXU VFUHZV DQG ZDVKHUV� $YRLG RYHU�WLJKWHQLQJ WKH
KDUGZDUH� 7LJKWHQ WKH WZR RXWHU VFUHZV XQWLO WKH
ORFNZDVKHUV EHJLQ WR IODWWHQ� 1RZ WLJKWHQ WKH WZR
L�QQHU VFUHZV XQWLO WKHLU ORFNZDVKHUV DUH MXVW
IODWWHQHG� &KHFN WKH RXWHU VFUHZV WR PDNH VXUH WKHLU

ORFNZDVKHUV DUH QRZ IODWWHQHG�

&$87,21� $OO LQVXODWLQJ EDUULHUV PXVW EH LQ SODFH EHIRUH
WKH EUHDNHU LV SODFHG EDFN LQWR VHUYLFH�

$77(17,21� 7RXWHV OHV EDUULpUHV LVRODWULFHV GRLYHQW rWUH
HQ SODFH DYDQW TXH OH GLVMRQFWHXU QH VRLW UHSODFp HQ
VHUYLFH�

�²� %DFN )UDPH $VVHPEO\

7KH EUHDNHU EDFN IUDPH DVVHPEO\ FRQVLVWV RI D IUDPH WR
ZKLFK WKH SROH XQLWV DUH PRXQWHG� (DFK SROH XQLW LV
FRQQHFWHG WR D FRPPRQ FURVV EDU�� $ W\SLFDO EDFN IUDPH LV
VKRZQ LQ )LJXUH ����

7KH SROH XQLWV FRQVLVW RI D PROGHG EDVH WKDW VXSSRUWV WKH
OLQH DQG ORDG VWXG DVVHPEOLHV� VWDWLRQDU\ DQG PRYDEOH
FRQWDFW DVVHPEOLHV� DQG WKH DFWXDWLQJ OLQNDJH� DV
LOOXVWUDWHG LQ )LJXUH ���� 7KH QXPEHUV LQ SDUHQWKHVHV
EHORZ UHIHU WR WKH QXPEHUHG FRPSRQHQWV LQ )LJXUH ����

7KH VWDWLRQDU\ PDLQ FRQWDFW DVVHPEO\ FRQVLVWV RI VSULQJ�
ORDGHG FRQWDFW ILQJHUV ���� 7KH LQWHUPHGLDWH FRQWDFW
ILQJHUV ��� DUH VSDFHG DPRQJ WKH PDLQ FRQWDFWV� ZLWK
WKHLU FRQWDFW VXUIDFH SURMHFWLQJ EH\RQG WKDW RI WKH PDLQ
FRQWDFWV� VR WKDW WKH LQWHUPHGLDWH FRQWDFWV PDNH EHIRUH
DQG EUHDN DIWHU WKH PDLQ FRQWDFWV�

0DWLQJ ZLWK WKH VWDWLRQDU\ FRQWDFWV LV WKH PRYDEOH FRQWDFW
DVVHPEO\ FRQVLVWLQJ RI PXOWLSOH PDLQ ��� DQG
LQWHUPHGLDWH ��� FRQWDFW ILQJHUV� 7KHVH PRYDEOH FRQWDFW
ILQJHUV SLYRW RQ D VWDWLRQDU\ SLQ �QRW VKRZQ�� ZKLFK
IDVWHQV WKHP WR WKH ORZHU FRQWDFW EORFN� 7KH LQVXODWHG
OLQN ���� LV DWWDFKHG WR WKH PRYDEOH FRQWDFW DVVHPEO\ DQG
JLYHV WKH RSHQ DQG FORVH PRWLRQ WR WKH FRQWDFW DUP�
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)LJXUH ���� %DFN IUDPH DVVHPEO\�

7KH VWDWLRQDU\ DUFLQJ FRQWDFW DVVHPEO\ ��� LV D VHSDUDWH
VHW RI FRQWDFW ILQJHUV� SLQV� VSULQJV� DQG SLYRW EORFN�

7KH PRYDEOH DUFLQJ FRQWDFW DVVHPEO\ FRQVLVWV RI PXOWLSOH
FRQWDFW DUPV ��� FDUULHG RQ WZR PRYDEOH SLQV ��� DQG
����� 7KH DUFLQJ FRQWDFW DUPV DUH PRXQWHG DPRQJ WKH
PDLQ FRQWDFWV DQG SLYRW ZLWK WKHP DERXW SLQ ����

�²� 5HSODFHPHQW RI &RQWDFWV

7KH IROORZLQJ DUH WKH FULWHULD IRU UHSODFHPHQW RI FRQWDFWV�

� $UFLQJ FRQWDFWV VKRXOG EH UHSODFHG ZKHQ HURGHG WR
D WKLFNQHVV RI ���� LQFK�

� ,QWHUPHGLDWH FRQWDFWV VKRXOG EH UHSODFHG ZKHQ WKH\
KDYH ZRUQ WR WKH OHYHO RI WKH PDLQ FRQWDFWV� 1HZ
LQWHUPHGLDWH FRQWDFWV H[WHQG ���� LQFK EH\RQG WKH
PDLQ FRQWDFWV�

)LJXUH ���� 3ROH XQLW FRPSRQHQWV�

� 0DLQ FRQWDFWV QRUPDOO\ QHHG UHSODFHPHQW RQO\ LI
WKH DUFLQJ FRQWDFWV KDYH EHHQ QHJOHFWHG� UHVXOWLQJ LQ
HURVLRQ RI WKH PDLQ FRQWDFWV VR WKDW SURSHU FRQWDFW
GHSUHVVLRQ FDQ QRW EH REWDLQHG�

7KH IURQW IUDPH GRHV QRW KDYH WR EH VHSDUDWHG IURP WKH
EDFN IUDPH WR UHSODFH DUFLQJ FRQWDFWV�
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5HSODFLQJ 6WDWLRQDU\ $UFLQJ &RQWDFWV

8VH WKH IROORZLQJ SURFHGXUH WR UHSODFH WKH VWDWLRQDU\
DUFLQJ FRQWDFWV� DV LOOXVWUDWHG LQ )LJXUH ����

)LJXUH ���� 5HSODFLQJ VWDWLRQDU\ FRQWDFWV�

�� 6OLGH WKH VWDWLRQDU\ DUFLQJ FRQWDFW SLQ RXW WR RQH
VLGH�

�� /LIW RII WKH VWDWLRQDU\ DUFLQJ FRQWDFW DUPV� 5HPRYH
WKH VSULQJ FDS DQG WZR VSULQJV XQGHU HDFK FRQWDFW
DUP �WKHUH LV DOVR DQ LQQHU VSULQJ QRW VKRZQ LQ
)LJXUH �����

�� ,QVWDOO WKH UHSODFHPHQW VSULQJV DQG VSULQJ FDS IRU
HDFK FRQWDFW DUP� 5HSODFH WKH FRQWDFW DUPV�

�� 5HSODFH WKH VWDWLRQDU\ DUFLQJ FRQWDFW SLQ�

5HSODFLQJ 6WDWLRQDU\ ,QWHUPHGLDWH DQG 0DLQ
&RQWDFWV

8VH WKH IROORZLQJ SURFHGXUH WR UHSODFH VWDWLRQDU\
LQWHUPHGLDWH DQG PDLQ FRQWDFWV� DV LOOXVWUDWHG LQ )LJXUHV
��� DQG ����

�� 6HSDUDWH WKH IURQW DQG EDFN IUDPHV RI WKH EUHDNHU� DV
GHVFULEHG LQ 6HFWLRQ �²��

�� 5HPRYH WKH FURVV EDU� DV GHVFULEHG LQ 6HFWLRQ �²��

�� 5HPRYH WKH DOOHQ VFUHZV KROGLQJ WKH DUFLQJ FRQWDFW
EORFN LQ SODFH� WKHQ OLIW RII WKH FRQWDFW EORFN�

�� 'HSUHVV WKH PDLQ DQG LQWHUPHGLDWH FRQWDFWV ZLWK D
VXLWDEOH OHYHU WR UHOLHYH WKH VSULQJ SUHVVXUH RQ WKH
FRQWDFW VWRS EUDFNHW ��� LQ )LJXUH ����� WKHQ UHPRYH
WKH PRXQWLQJ VFUHZV� 2Q :3�� DQG :3�� EUHDNHUV�
WKH RXWVLGH PRYDEOH PDLQ FRQWDFW PXVW EH UHPRYHG
EHIRUH WKH FRQWDFW VWRS EUDFNHW PRXQWLQJ VFUHZV FDQ
EH UHPRYHG�

�� 5HPRYH WKH UHWDLQLQJ ULQJ RQ RQH HQG RI WKH SLYRW
SLQ� WKHQ VOLGH RXW WKH SLQ�

�� 5HPRYH WKH VWDWLRQDU\ PDLQ DQG LQWHUPHGLDWH
FRQWDFWV� QRWLQJ WKH VSULQJ ZDVKHUV RQ HDFK FRQWDFW
SLYRW�

�� 3ODFH WKH VSULQJ ZDVKHUV LQ WKH FRXQWHUERUH RQ HDFK
FRQWDFW DUP�

�� 5HSODFH WKH FRQWDFW DUPV� EHLQJ FDUHIXO WR PDLQWDLQ
FRUUHFW ULJKW�OHIW RULHQWDWLRQ RI WKH PDLQ DQG
LQWHUPHGLDWH DUPV�

�� 5HSODFH WKH SLYRW SLQ DQG UHWDLQLQJ ULQJ WR VHFXUH
WKH FRQWDFW DUPV�

��� 'HSUHVV WKH PDLQ DQG LQWHUPHGLDWH FRQWDFWV WR
UHOLHYH WKH VSULQJ SUHVVXUH RQ WKH EUDFNHW ��� LQ
)LJXUH ����� WKHQ WLJKWHQ WKH VFUHZV IXOO\ EHIRUH
UHOHDVLQJ WKH SUHVVXUH�

��� 3ODFH WKH DUFLQJ FRQWDFW EORFN LQWR SRVLWLRQ 'HSUHVV
WKH DUFLQJ FRQWDFWV� LQVHUW WKH PRXQWLQJ VFUHZV� DQG
WLJKWHQ�

��� 5HSODFH WKH FURVV EDU� DV GHVFULEHG LQ 6HFWLRQ �²��

��� 5HDVVHPEOH WKH EUHDNHU IURQW DQG EDFN IUDPHV� DV
GHVFULEHG LQ 6HFWLRQ �²��

��� &KHFN FRQWDFW ZLSH� DV GHVFULEHG LQ 6HFWLRQ �²��

5HSODFLQJ 0RYDEOH $UFLQJ &RQWDFWV

0RYDEOH DUFLQJ FRQWDFWV VKRXOG EH UHSODFHG ZKHQHYHU WKH
VWDWLRQDU\ DUFLQJ FRQWDFWV DUH UHSODFHG� 6HH )LJXUH ����

�� 5HPRYH WKH UHWDLQLQJ ULQJV RQ RQH VLGH RI WKH GULYH
SLQ DQG WKH PRYDEOH DUFLQJ FRQWDFW SLQ� WKHQ VOLGH
RXW WKH SLQV�

�� 5HPRYH WKH PRYDEOH DUFLQJ FRQWDFW DUPV�

�� ,QVHUW WKH UHSODFHPHQW PRYDEOH DUFLQJ FRQWDFW DUPV�

�� 6OLGH WKH GULYH SLQV DQG WKH PRYDEOH DUFLQJ FRQWDFW
SLQ EDFN LQWR SODFH� WKHQ UHDWWDFK WKH UHWDLQLQJ
ULQJV�
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)LJXUH ���� 5HSODFHPHQW RI PRYDEOH FRQWDFW DUPV�

5HSODFLQJ 0RYDEOH 0DLQ DQG ,QWHUPHGLDWH
&RQWDFWV

7KH IROORZLQJ SURFHGXUH IRU UHSODFLQJ PRYDEOH PDLQ DQG
LQWHUPHGLDWH FRQWDFW DUPV LV LOOXVWUDWHG LQ )LJXUH ����

�� /RRVHQ WKH FURVV EDU EROWV� VKRZQ LQ )LJXUH ���� VR
WKDW WKH OLQN FDQ PRYH IUHHO\�

�� 5HPRYH WKH UHWDLQLQJ ULQJV IURP RQH HQG RI WKH
GULYH SLQV� WKHQ VOLGH WKH SLQV XQWLO WKH FRQWDFW DUPV
FDQ EH ZLWKGUDZQ�

�� 5HPRYH WKH FRQWDFW DUPV� QRWLQJ WKH WZR VSULQJ
ZDVKHUV RQ HDFK FRQWDFW DUP SLYRW�

�� 3RVLWLRQ WZR VSULQJ ZDVKHUV LQWR WKH FRXQWHU ERUH RI
WKH UHSODFHPHQW FRQWDFW DUPV�

�� ,QVHUW WKH FRQWDFW DUPV LQWR SRVLWLRQ� EHLQJ FDUHIXO
WR PDLQWDLQ FRUUHFW ULJKW�OHIW RULHQWDWLRQ RI WKH DUPV�

�� 5HLQVHUW WKH GULYH SLQV WR VHFXUH WKH FRQWDFW DUPV�
WKHQ DWWDFK WKH UHWDLQLQJ ULQJV�

�� $GMXVW WKH FURVV EDU� DV GHVFULEHG LQ 6HFWLRQ �²��
WKHQ WLJKWHQ WKH FURVV EDU EROWV�

�²� 5HPRYDO� $VVHPEO\ DQG

$GMXVWPHQW RI &URVV %DU

)RU WKHVH SURFHGXUHV� UHIHU WR )LJXUH ����

5HPRYDO RI &URVV %DU

7KH FURVV EDU LV UHPRYHG IURP WKH EUHDNHU ZLWK WKH
IROORZLQJ SURFHGXUH�

�� %HQG GRZQ WKH WDEV RQ WKH DGMXVWPHQW SODWHV
VHFXULQJ WKH VL[ VFUHZV�

�� 5HPRYH WKH VL[ VFUHZV DQG WKUHH DGMXVWLQJ SODWHV�

�� /LIW RII WKH FURVV EDU�
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)LJXUH ���� $VVHPEO\ DQG DGMXVWPHQW RI WKH FURVV EDU�

$VVHPEO\ DQG $GMXVWPHQW RI &URVV %DU

7KH FURVV EDU LV DVVHPEOHG WR WKH EUHDNHU ZLWK WKH IRO�
ORZLQJ SURFHGXUH�

�� 3XVK WKH PRYDEOH FRQWDFWV RI HDFK SROH EDFN XQWLO
WKH\ WRXFK WKH VWDWLRQDU\ DUFLQJ FRQWDFWV RQ WKH
XSSHU WHUPLQDO�

�� /D\ WKH FURVV EDU RQ WRS RI WKH OLQNV RQ WKH SROH
XQLWV�

�� 3ODFH WKH WKUHH DGMXVWLQJ SODWHV RQWR WKH FURVV EDU�

�� )DVWHQ WKH VL[ VFUHZV ILQJHU WLJKW WKURXJK WKH
DGMXVWPHQW SODWHV DQG FURVV EDU LQWR WKH WDSSHG
KROHV LQ WKH OLQNV RQ HDFK SROH DVVHPEO\�

�� 6HW WKH FURVV EDU WR WKH ���� GLPHQVLRQ VKRZQ LQ
)LJXUH ���� &KHFN WKDW DOO WKUHH SROHV RI WKH PRYDEOH
DUFLQJ FRQWDFWV DUH WRXFKLQJ WKH VWDWLRQDU\ DUFLQJ
FRQWDFWV WR ZLWKLQ ��� LQFK�

�� 7LJKWHQ WKH VFUHZV LQ WKH VHTXHQFH $� %� WKHQ & WR
��� LQ�OEV�

�� &KHFN FRQWDFW ZLSH DQG RSHQ JDS� DV GHVFULEHG LQ
6HFWLRQV �²� DQG �²��

�� %HQG WKH WDEV RQ WKH DGMXVWPHQW SODWHV WR VHFXUH WKH
VFUHZV�

�²� 0HDVXULQJ &RQWDFW )RUFH

0HDVXUH FRQWDFW IRUFH RQO\ ZKHQ FRQWDFW DUPV DUH
UHSODFHG� 3HUIRUP WKH PHDVXUHPHQW ZKLOH WKH IURQW DQG
EDFN IUDPHV RI WKH EUHDNHU DUH VWLOO VHSDUDWHG GXULQJ WKH
FRQWDFW UHSODFHPHQW SURFHGXUH�

6WDWLRQDU\ $UFLQJ &RQWDFWV

3ODFH D SXVK VFDOH RQ WKH VWDWLRQDU\ DUFLQJ FRQWDFW DW D
SRLQW ���� LQFK IURP WKH FRQWDFW SLYRW� DV LOOXVWUDWHG LQ
)LJXUH ���� DQG GHSUHVV WKH FRQWDFW ���� LQFK� 7KH ORDG
RQ WKH VFDOH VKRXOG EH ZLWKLQ WKH UDQJH OLVWHG LQ 7DEOH ��
�� ,I WKH ORDG LV QRW ZLWKLQ WKH FRUUHFW UDQJH� UHSODFH WKH
VSULQJ XQGHU WKDW FRQWDFW DVVHPEO\�
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)LJXUH ���� 0HDVXULQJ FRQWDFW IRUFH DQG DGMXVWLQJ FRQWDFW ZLSH�

0DLQ &RQWDFWV ,QWHUPHGLDWH &RQWDFWV $UFLQJ &RQWDFWV
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 7KH LQWHUPHGLDWH FRQWDFW ZLSH VKRXOG EH DW OHDVW ���� LQFK JUHDWHU WKDQ WKH PDLQ FRQWDFW ZLSH�

7DEOH ���� &RQWDFW IRUFH DQG ZLSH VSHFLILFDWLRQV�

6WDWLRQDU\ 0DLQ DQG ,QWHUPHGLDWH &RQWDFWV

3ODFH D SXVK VFDOH RQ WKH VWDWLRQDU\ FRQWDFW DW D SRLQW
���� LQFK IURP WKH FRQWDFW SLYRW� DV LOOXVWUDWHG LQ )LJXUH ��
�� DQG GHSUHVV WKH FRQWDFW WR WKH ZLSH GLPHQVLRQ OLVWHG LQ
7DEOH ���� 7KH ORDG RQ WKH VFDOH VKRXOG EH ZLWKLQ WKH
UDQJH OLVWHG LQ 7DEOH ���� ,I WKH ORDG LV QRW ZLWKLQ WKH
FRUUHFW UDQJH� UHSODFH WKH VSULQJ XQGHU WKDW FRQWDFW
DVVHPEO\�

�²� 0HDVXULQJ DQG $GMXVWLQJ &RQWDFW

:LSH

8VH WKH IROORZLQJ SURFHGXUHV WR PHDVXUH DQG DGMXVW
FRQWDFW ZLSH� 5HIHU WR )LJXUH ��� IRU GLPHQVLRQV DQG
PHDVXULQJ SRLQWV� $OO FRQWDFW DGMXVWPHQWV PXVW EH SHU�
IRUPHG ZLWK WKH RSHQLQJ VSULQJV GLVFRQQHFWHG� DV
LOOXVWUDWHG LQ )LJXUH ����

0HDVXULQJ &RQWDFW :LSH

�� 5HPRYH WKH DUF FKXWHV� DV GHVFULEHG LQ 6HFWLRQ �²��

�� :LWK WKH EUHDNHU RSHQ DQG WKH RSHQLQJ VSULQJV
GLVFRQQHFWHG� PHDVXUH WKH GLVWDQFH EHWZHHQ WKH
HGJH RI WKH VWDWLRQDU\ DUFLQJ FRQWDFW DQG WKH
UHWDLQHU �GLPHQVLRQ $�� )RU PDLQ DQG LQWHUPHGLDWH
FRQWDFWV� PHDVXUH WKH GLVWDQFH EHWZHHQ WKH WRS RI
WKH FRQWDFW DQG WKH FRQWDFW DUP UHWDLQHU
�GLPHQVLRQ %��

�� &ORVH WKH EUHDNHU DQG UHSHDW WKH PHDVXUHPHQWV LQ
VWHS �� 7KH GLIIHUHQFH EHWZHHQ WKH WZR UHDGLQJV LV
WKH FRQWDFW ZLSH� 7KH FRUUHFW YDOXHV DUH OLVWHG LQ
7DEOH ����
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$GMXVWLQJ &RQWDFW :LSH

7KH FHQWHU SROH LV GULYHQ E\ WKH FORVLQJ PHFKDQLVP�
ZKLFK GULYHV WKH FURVV EDU� ZKLFK WKHQ GULYHV WKH RXWHU
SROHV� 7KH DGMXVWLQJ SODWHV RQ WKH FURVV EDU KDYH GLDJRQDO
VORWV IRU WKH VL[ VFUHZV WKDW DWWDFK WKH FURVV EDU WR WKH
WKUHH SROH DVVHPEOLHV� 7KXV� PRYLQJ WKH DGMXVWLQJ SODWH
RQ WKH FHQWHU SROH FKDQJHV WKH FRQWDFW ZLSH RQ ERWK
RXWHU SROHV E\ PRYLQJ WKH FURVV EDU ZLWK UHVSHFW WR WKH
FHQWHU SROH� 0RYLQJ WKH DGMXVWLQJ SODWH RQ DQ RXWHU SROH
PRYHV WKDW SROH DVVHPEO\ ZLWK UHVSHFW WR WKH FURVV EDU DQG
VR FKDQJHV WKH ZLSH RQO\ RQ WKDW SROH�

,I DGMXVWPHQW LV UHTXLUHG� LQFUHDVH RU GHFUHDVH GLPHQVLRQ
& LQ )LJXUH ��� WR LQFUHDVH RU GHFUHDVH FRQWDFW ZLSH�
UHVSHFWLYHO\� RQ WKH FHQWHU SROH�

�� 5HPRYH WKH FOHYLV SLQ DQG URWDWH WKH FOHYLV DV QHHGHG
WR FKDQJH GLPHQVLRQ &�

�� 7R SUHYHQW RYHUVWUHVVLQJ WKH FOHYLV WKUHDGV�
GLPHQVLRQ & VKRXOG QRW H[FHHG ���� LQFK DQG VSDFH
& VKRXOG EH ILOOHG ZLWK VKLPV WR ZLWKLQ ����� LQFK RI
EHLQJ VROLG�

�� :KHQ WKH SURSHU FHQWHU SROH ZLSH LV REWDLQHG� PRYH
WKH FURVVEDU DGMXVWLQJ SODWH RQ WKH FHQWHU SROH WR
VLPXOWDQHRXVO\ FKDQJH WKH ZLSH RQ ERWK RXWHU SROHV�
0RYH WKH SODWH WR WKH ULJKW WR LQFUHDVH ZLSH� WR WKH
OHIW WR GHFUHDVH ZLSH RQ ERWK RXWHU SROHV�

�� 7R FKDQJH WKH ZLSH RQ HLWKHU RXWVLGH SROH� PRYH WKH
FURVV EDU DGMXVWLQJ SODWH RI WKDW SROH� 0RYH WKH SODWH
WR WKH OHIW WR LQFUHDVH ZLSH RU WR WKH ULJKW WR GHFUHDVH
ZLSH RQ WKDW SROH�

�� :KHQ SURSHU ZLSH KDV EHHQ HVWDEOLVKHG� WLJKWHQ WKH
DGMXVWPHQW SODWH VFUHZV WR ��� LQ�OE� %HQG WKH WDEV
RQ WKH DGMXVWPHQW SODWHV WR VHFXUH WKH VFUHZV�

�²� 0HDVXULQJ DQG $GMXVWLQJ &RQWDFW

2SHQ *DS

8VH WKH IROORZLQJ SURFHGXUH WR PHDVXUH DQG DGMXVW WKH
JDS EHWZHHQ WKH PRYDEOH DQG VWDWLRQDU\ FRQWDFWV�

�� 5HPRYH WKH DUF FKXWHV� DV GHVFULEHG LQ 6HFWLRQ �²��

�� 9HULI\ WKDW WKH EXIIHU DVVHPEOLHV RQ WKH HQGV RI WKH
FURVVEDU� DV LOOXVWUDWHG LQ )LJXUH ���� DUH WRXFKLQJ�
:LWK WKH EUHDNHU FRQWDFWV RSHQ� WKHUH VKRXOG EH QR
PRUH WKDQ D ����� LQFK JDS RQ RQH HQG ZKHQ WKH
EXIIHUV RQ WKH RWKHU HQG DUH WRXFKLQJ� ,I QHFHVVDU\�
DGMXVW WKLV GLPHQVLRQ E\ DGGLQJ RU UHPRYLQJ
ZDVKHUV XQGHU RQH RI WKH EXIIHUV�

�� 0HDVXUH WKH FRQWDFW RSHQ JDS EHWZHHQ WKH VWDWLRQ�
DU\ DQG PRYDEOH DUFLQJ FRQWDFWV� DV LOOXVWUDWHG LQ
)LJXUH ���� 7KLV GLVWDQFH VKRXOG EH EHWZHHQ ���²����
LQFKHV�

�� ,I QHFHVVDU\� DGMXVW WKH FRQWDFW RSHQ JDS E\ UHSRVL�
WLRQLQJ WKH VKLPV RQ WKH FURVV EDU DVVHPEO\� 7KH
ORFNLQJ QXWV RQ WKH EXIIHU EROWV VKRXOG EH ORFNHG LQ
SRVLWLRQ VR WKDW WKH EXIIHU EROW FDQ URWDWH IUHHO\�

�²� &KHFNLQJ &RQWDFW 6HTXHQFH

7KHVH WHVWV FDQ EH EHVW SHUIRUPHG E\ VORZ FORVLQJ WKH
FRQWDFWV� DV GHVFULEHG LQ 6HFWLRQ �²��

7KH PD[LPXP GLIIHUHQFH LQ WKH PDNLQJ RI WKH DUFLQJ
FRQWDFWV RQ WKH VDPH SROH PXVW EH ���� LQFK� 7KH
GLIIHUHQFH EHWZHHQ PDNLQJ RI WKH DUFLQJ FRQWDFWV RQ
GLIIHUHQW SROHV PXVW DOVR EH QR JUHDWHU WKDQ ���� LQFK� 7R
DGYDQFH RU UHWDUG WKH FORVLQJ RI WKH FRQWDFWV RQ D SROH�
ORRVHQ WKH EROWV KROGLQJ WKH DGMXVWLQJ SODWH RI WKDW SROH�
LOOXVWUDWHG LQ )LJXUH ���� WKHQ VOLGH WKH SODWH WR WKH OHIW WR
DGYDQFH FRQWDFW FORVLQJ RU WR WKH ULJKW WR UHWDUG FORVLQJ�
0DNH WKLV DGMXVWPHQW RQ WKH RXWHU SROHV� XVLQJ WKH FHQWHU
SROH DV D UHIHUHQFH�

:KHQ WKH DUFLQJ FRQWDFWV DUH MXVW WRXFKLQJ� DV LOOXVWUDWHG
LQ )LJXUH ���� WKH LQWHUPHGLDWH FRQWDFW JDS VKRXOG EH DW
OHDVW ���� LQFK DQG WKH PDLQ FRQWDFW JDS DW OHDVW ����
LQFK�

,I LW LV QHFHVVDU\ WR PDNH DQ\ DGMXVWPHQWV LQ FRQWDFW
VHTXHQFH� FKHFN DQG� LI QHFHVVDU\� DGMXVW FRQWDFW ZLSH� DV
GHVFULEHG LQ 6HFWLRQ �²��
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)LJXUH ���� 0HDVXULQJ WKH PDLQ FRQWDFW JDS�



:DYH3UR� ����²���� $ 3RZHU &LUFXLW %UHDNHUV

&KDSWHU �� 0DLQWHQDQFH RI 6WDQGDUG 3DUWV DQG $VVHPEOLHV

��

7KLV VHFWLRQ GHVFULEHV SURFHGXUHV IRU UHSODFLQJ WKH
VWDQGDUG SDUWV DQG DVVHPEOLHV DYDLODEOH DV UHQHZDO SDUWV�

%HIRUH DQ\ RI WKH RSHUDWLRQV LQ WKLV FKDSWHU FDQ EH
SHUIRUPHG� WKH EUHDNHU PXVW EH UHPRYHG IURP LWV
FRPSDUWPHQW� DV GHVFULEHG LQ 6HFWLRQ �²�� DQG SODFHG RQ
D VXLWDEOH ZRUN VXUIDFH�

�²� 3ULPDU\ 'LVFRQQHFWV

3ULPDU\ GLVFRQQHFWV SURYLGH WKH IOH[LEOH FRQQHFWLRQ
EHWZHHQ WKH EUHDNHU OLQH DQG ORDG WHUPLQDOV DQG WKH
HTXLSPHQW OLQH DQG ORDG WHUPLQDOV�

3ULPDU\ GLVFRQQHFW DVVHPEOLHV DUH DYDLODEOH LQ WZR
FRQILJXUDWLRQV IRU WKH XSSHU DQG ORZHU WHUPLQDOV� (DFK
SROH RQ WKH ORZHU GLVFRQQHFW UHTXLUHV WZR DVVHPEOLHV�
LOOXVWUDWHG LQ )LJXUH ��� �RQH KDOI RI RQH SROH VKRZQ��
(DFK SROH RQ WKH XSSHU GLVFRQQHFW UHTXLUHV WZR
DVVHPEOLHV DQG RQH LQQHU KHDW VLQN� LOOXVWUDWHG LQ )LJXUH
��� �FRPSOHWHG SROH DVVHPEO\ VKRZQ� ZLWK WZR DGGLWLRQDO
RXWHU KHDW VLQNV RQ WKH FHQWHU �%� SROH�

3ULPDU\ 'LVFRQQHFW 5HPRYDO DQG

5HSODFHPHQW

7R UHSODFH DQ XSSHU SULPDU\ GLVFRQQHFW SROH DVVHPEO\�
UHPRYH WKH IRXU EROWV DQG ORFN ZDVKHUV DWWDFKLQJ WKH
DVVHPEO\ WR WKH EDFN IUDPH� DV LOOXVWUDWHG LQ )LJXUH ����
3XW WKH UHSODFHPHQW DVVHPEO\ LQ SRVLWLRQ� WKHQ LQVHUW WKH
IRXU PRXQWLQJ EROWV DQG ORFN ZDVKHUV DQG WLJKWHQ WR ���²
��� LQ�OEV RI WRUTXH�

7R UHSODFH D ORZHU SULPDU\ GLVFRQQHFW SROH DVVHPEO\�
UHPRYH WKH WZR EROWV DQG QXWV VHFXULQJ WKH WZR KDOYHV RI
WKH XQLW WR WKH EDFN IUDPH� 3XW WKH UHSODFHPHQW XQLWV LQ
SRVLWLRQ� WKHQ LQVHUW WKH WZR PRXQWLQJ EROWV WKURXJK WKH
GLVFRQQHFWV DQG EDFN IUDPH SROH XQLW� $WWDFK WKH WZR QXWV
DQG WLJKWHQ WR ���²��� LQ�OEV RI WRUTXH�

)LJXUH ��� /RZHU SULPDU\ GLVFRQQHFW DVVHPEO\�

)LJXUH ���� 8SSHU SULPDU\ GLVFRQQHFW RXWHU SROH DVVHPEO\�



:DYH3UR� ����²���� $ 3RZHU &LUFXLW %UHDNHUV

&KDSWHU �� 0DLQWHQDQFH RI 6WDQGDUG 3DUWV DQG $VVHPEOLHV

��

)LJXUH ���� 5HPRYLQJ RU LQVWDOOLQJ WKH SULPDU\ GLVFRQQHFWV�
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�²� 6HFRQGDU\ 'LVFRQQHFWV

7KH VHFRQGDU\ GLVFRQQHFWV� LOOXVWUDWHG LQ )LJXUH ���� VHUYH
DV FRQQHFWLRQV EHWZHHQ WKH EUHDNHU FRQWURO FLUFXLWV DQG
H[WHUQDO FLUFXLW HOHPHQWV� 7KH\ DUH DWWDFKHG WR D
PRXQWLQJ SODWH RQ WKH EUHDNHU EDFN IUDPH� 7KH\
DXWRPDWLFDOO\ PDNH RU EUHDN WKH FRQWURO FLUFXLW FRQQHF�
WLRQV DV WKH EUHDNHU LV UDFNHG LQ RU RXW RI LWV FRPSDUW�
PHQW� )LJXUH ��� LOOXVWUDWHV WKH QXPEHULQJ RI WKH
WHUPLQDOV LQ WKH VHFRQGDU\ GLVFRQQHFWV�

)LJXUH ���� 6HFRQGDU\ GLVFRQQHFW�

)LJXUH ���� 6HFRQGDU\ GLVFRQQHFW WHUPLQDO QXPEHULQJ�

6HFRQGDU\ 'LVFRQQHFW 5HPRYDO

7R UHPRYH D VHFRQGDU\ GLVFRQQHFW� XVH WKH IROORZLQJ
SURFHGXUH� DV LOOXVWUDWHG LQ )LJXUH ����

�� 8QSOXJ DOO FRQWURO FLUFXLW ZLUHV IURP WKH VHFRQGDU\
GLVFRQQHFW� FDUHIXOO\ PDUNLQJ HDFK ZLUH ZLWK LWV
SRVLWLRQ QXPEHU LQ WKH GLVFRQQHFW�

�� 5HPRYH WKH WZR VFUHZV DQG VWDQGRIIV VHFXULQJ WKH
GLVFRQQHFW WR WKH PRXQWLQJ SODWH�

�� 6OLGH WKH GLVFRQQHFW PRXQWLQJ IHHW RXW RI WKH VORWV LQ
WKH PRXQWLQJ SODWH� 5HPRYH WKH VSULQJ ZDVKHU LI LW
KDV GHWDFKHG IURP WKH PROGHG SLQ RQ WKH XQGHUVLGH
RI WKH GLVFRQQHFW�

)LJXUH ���� 5HPRYLQJ RU LQVWDOOLQJ D VHFRQGDU\ GLVFRQQHFW�

6HFRQGDU\ 'LVFRQQHFW ,QVWDOODWLRQ

7R UHSODFH D VHFRQGDU\ GLVFRQQHFW RU WR LQVWDOO DQ DGGL�
WLRQDO XQLW� XVH WKH IROORZLQJ SURFHGXUH�

�� 3ODFH WKH VSULQJ ZDVKHU RQ WKH PROGHG SLQ RQ WKH
XQGHUVLGH RI WKH GLVFRQQHFW ERG\ DQG KROG LW LQ
SODFH�

�� 6OLGH WKH PRXQWLQJ IHHW RQ WKH GLVFRQQHFW LQWR WKH
WZR VORWV LQ WKH VHFRQGDU\ GLVFRQQHFW PRXQWLQJ
SODWH�

�� 3ODFH WKH WZR VFUHZV DQG VWDQGRIIV LQWR WKH VORWV RQ
WKH IURQW RI WKH GLVFRQQHFW DQG LQWR WKH WDSSHG
KROHV LQ WKH PRXQWLQJ SODWH� 7LJKWHQ WR �� LQ�OEV�

�� ,QVHUW WKH FRQWURO FLUFXLW ZLUHV LQWR WKH FRUUHFW
SRVLWLRQV LQ WKH VHFRQGDU\ GLVFRQQHFW�



:DYH3UR� ����²���� $ 3RZHU &LUFXLW %UHDNHUV

&KDSWHU �� 0DLQWHQDQFH RI 6WDQGDUG 3DUWV DQG $VVHPEOLHV

��

�²� )OX[ 6KLIWHU

7KH IXQFWLRQ RI WKH IOX[ VKLIWHU� LOOXVWUDWHG LQ )LJXUH ����
LV WR DFWXDWH WKH WULS VKDIW DQG WULS WKH EUHDNHU XSRQ
UHFHLYLQJ D VLJQDO IURP WKH WULS XQLW�

)LJXUH ���� )OX[ VKLIWHU�

)OX[ 6KLIWHU $GMXVWPHQW

7KH RQO\ DGMXVWPHQW UHTXLUHG RQ WKH IOX[ VKLIWHU LV WKH
WULS URG OHQJWK� $V VKRZQ LQ )LJXUH ���� WKH FOHDUDQFH
EHWZHHQ WKH WULS URG HQG DQG WKH WULS SDGGOH LV VHW WR ����
� ���� LQFK� 7R PDNH WKLV DGMXVWPHQW� RSHQ WKH EUHDNHU
DQG FKDUJH WKH FORVLQJ VSULQJV WR UHVWRUH WKH PHFKDQLVP
WR WKH 5HVHW SRVLWLRQ� /RRVHQ WKH ORFN QXW� URWDWH WKH
DGMXVWHU XQWLO WKH SURSHU JDS LV DWWDLQHG� WKHQ UHWLJKWHQ
WKH ORFN QXW�

5HPRYLQJ WKH )OX[ 6KLIWHU

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH IOX[ VKLIWHU� DV
LOOXVWUDWHG LQ )LJXUH ����

�� 8QSOXJ WKH FRQQHFWRU DW WKH HQG RI WKH IOX[ VKLIWHU
OHDGV�

)LJXUH ���� $GMXVWLQJ WKH IOX[ VKLIWHU WULS URG OHQJWK�

�� 5HPRYH WKH VQDS ULQJ DQG IODW ZDVKHU FRQQHFWLQJ
WKH UHVHW OLQNDJH WR WKH DFWXDWRU EUDFNHW RQ WKH
EUHDNHU PDLQ VKDIW�

�� 5HPRYH WKH WKUHH EROWV� QXWV� DQG IODW ZDVKHUV WKDW
PRXQW WKH IOX[ VKLIWHU WR WKH EDFN IUDPH VLGH SDQHO�
WKHQ UHPRYH WKH IOX[ VKLIWHU�

,QVWDOOLQJ WKH )OX[ 6KLIWHU

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO D UHSODFHPHQW IOX[
VKLIWHU� DV LOOXVWUDWHG LQ )LJXUH ����

�� 0RXQW WKH UHSODFHPHQW IOX[ VKLIWHU LQ SRVLWLRQ RQ
WKH EUHDNHU VLGH SDQHO� LQVHUW WKH WKUHH PRXQWLQJ
EROWV� DQG VHFXUH ZLWK WKH IODW ZDVKHUV DQG QXWV�
7LJKWHQ WR �� LQ�OEV�

�� &RQQHFW WKH IOX[ VKLIWHU UHVHW OLQNDJH WR WKH DFWXDWRU
EUDFNHW RQ WKH PDLQ VKDIW DQG VHFXUH ZLWK WKH IODW
ZDVKHU DQG VQDS ULQJ�

�� 3OXJ WKH FRQQHFWRU RQ WKH IOX[ VKLIWHU OHDGV LQWR WKH
EUHDNHU VRFNHW�

�� (QVXUH WKDW WKH DFWXDWRU EUDFNHW ZLOO QRW LQWHUIHUH
ZLWK WKH FURVV EDU EXIIHU GXULQJ EUHDNHU RSHUDWLRQ� ,I
QHFHVVDU\� ORRVHQ WKH DFWXDWRU EUDFNHW PRXQWLQJ
VFUHZV DQG URWDWH WKH EUDFNHW WR WDNH XS WKH
PRXQWLQJ KROH VODFN� 5HWLJKWHQ WKH VFUHZV�
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)LJXUH ���� )OX[ VKLIWHU UHPRYDO DQG UHSODFHPHQW RQ WKH OHIW VLGH RI WKH EUHDNHU EDFN IUDPH�
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�²� &XUUHQW 6HQVRUV �&7V�

&XUUHQW VHQVRUV SURYLGH WKH VLJQDOV WR WKH WULS XQLW
QHHGHG WR PHDVXUH WKH FXUUHQW WKURXJK WKH EUHDNHU DQG
LQLWLDWH D WULS� ZKHQ DSSURSULDWH� (DFK FXUUHQW VHQVRU KDV
WZR WHUPLQDOV IRU FRQQHFWLRQ RI FRQWURO ZLULQJ WR WKH WULS
XQLW�

&XUUHQW 6HQVRU 5HPRYDO DQG 5HSODFHPHQW

8VH WKH IROORZLQJ SURFHGXUH WR UHSODFH D FXUUHQW VHQVRU�
DV LOOXVWUDWHG LQ )LJXUH �����

�� 5HPRYH WKH WZR VFUHZV DQG QXWV DWWDFKLQJ WKH
SULPDU\ GLVFRQQHFW WR WKH ORZHU VWXG� DV LOOXVWUDWHG
LQ )LJXUH ���� DQG OLIW RII WKH GLVFRQQHFW�

�� 'HWDFK WKH WZR OHDGV IURP WKH FRQQHFWRUV RQ WKH

FXUUHQW VHQVRU�

�� /LIW WKH FXUUHQW VHQVRU RII WKH VWXG�

�� 3ODFH WKH UHSODFHPHQW FXUUHQW VHQVRU LQ SRVLWLRQ RQ
WKH VWXG�

�� $WWDFK WKH WZR OHDGV WR WKH FRQQHFWRUV RQ WKH FXU�
UHQW VHQVRU� PDLQWDLQLQJ SURSHU SRODULW\ �EODFN DQG
ZKLWH ZLUHV��

�� 3ODFH WKH SULPDU\ GLVFRQQHFW LQ SRVLWLRQ RQ WKH VWXG
DQG VHFXUH ZLWK WKH WZR VFUHZV DQG QXWV� 7LJKWHQ WR
������� LQ�OEV�

)LJXUH ����� &XUUHQW VHQVRU UHPRYDO DQG LQVWDOODWLRQ�
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�²� 'UDZ�2XW 0HFKDQLVP

:DYH3UR EUHDNHUV DUH PDQXIDFWXUHG LQ WZR VW\OHV IRU
LQVWDOODWLRQ LQ *( $.'��� VZLWFKJHDU� 3RZHU %UHDN� DQG
$9�OLQH VZLWFKERDUGV RU LQ RWKHU PDQXIDFWXUHUV·
HTXLSPHQW XVLQJ *( 2(0 VXEVWUXFWXUHV� 7KH GUDZ�RXW
UDFNLQJ PHFKDQLVP� LOOXVWUDWHG LQ )LJXUH ����� LV DYDLODEOH
DV D UHSODFHPHQW DVVHPEO\� EXW LV QRW LQWHUFKDQJHDEOH
EHWZHHQ WKH WZR DSSOLFDWLRQV�

)LJXUH ����� 'UDZ�RXW UDFNLQJ PHFKDQLVP�

'UDZ�2XW 0HFKDQLVP 5HPRYDO

7KH IROORZLQJ SURFHGXUH GHVFULEHV WKH FRPSOHWH UHPRYDO
RI WKH GUDZ�RXW UDFNLQJ PHFKDQLVP� DV LOOXVWUDWHG LQ
)LJXUHV ���� DQG �����

�� 5HPRYH WKH WZR VHWV RI EROWV� QXWV� DQG ZDVKHUV
DWWDFKLQJ WKH VKDIWV RQ WKH UDFNLQJ FDPV WR WKH
PRXQWLQJ WXEH� 3XOO WKH ULJKW DQG OHIW UDFNLQJ FDP
DVVHPEOLHV RXW WR WKH VLGHV�

�� 5HPRYH WKH EHDULQJ IURP WKH ULJKW UHDU PRXQWLQJ
EUDFNHW�

�� 5HPRYH WKH WZR SLQV� VKRZQ LQ )LJXUH ����� DWWDFK�
LQJ WKH ORFNLQJ FROODU DQG WKH VSULQJ EUDFNHW WR WKH
GULYH VKDIW�

�� 3XOO WKH GULYHVKDIW RXW IURP WKH UHDU� UHPRYLQJ WKH
VSULQJ� IODW ZDVKHU� VSULQJ EUDFNHW� DQG ORFNLQJ
FROODU�

�� 5HPRYH WKH WZR EROWV DQG ZDVKHUV VHFXULQJ WKH VLGH
EUDFNHW WR WKH EUHDNHU DQG UHPRYH WKH EUDFNHW�

�� 5HPRYH WKH WZR EROWV VHFXULQJ WKH WZR UHDU EUDFNHWV
WR WKH EUHDNHU IUDPH DQG UHPRYH WKH EUDFNHWV� 7KH
EROW KHDGV DUH UHDFKHG IURP WKH LQVLGH RI WKH
EUHDNHU�

'UDZ�2XW 0HFKDQLVP ,QVWDOODWLRQ

7KH IROORZLQJ SURFHGXUH GHVFULEHV WKH LQVWDOODWLRQ RI WKH
GUDZ�RXW UDFNLQJ PHFKDQLVP� DV LOOXVWUDWHG LQ )LJXUHV ��
�� DQG �����

�� $WWDFK WKH WZR UHDU PRXQWLQJ EUDFNHWV WR WKH
EUHDNHU IUDPH ZLWK WZR EROWV HDFK� 7KH EROW KHDGV
PXVW EH RQ WKH LQVLGH RI WKH EUHDNHU IUDPH�

�� 0RXQW WKH VLGH EUDFNHW ZLWK WZR EROWV DQG ZDVKHUV WR
WKH WDSSHG KROHV LQ WKH VLGH RI WKH EUHDNHU IUDPH�

�� ,QVHUW WKH EHDULQJ LQWR WKH ULJKW UHDU PRXQWLQJ
EUDFNHW� WKHQ VOLGH WKH VKDIW RI WKH ULJKW UDFNLQJ FDP
DVVHPEO\ WKURXJK WKH EUDFNHW�

�� ,QVHUW WKH VKDIW RI WKH ULJKW UDFNLQJ FDP DVVHPEO\
LQWR WKH PRXQWLQJ WXEH� /LQH XS WKH KROHV LQ WKH
VKDIW DQG WXEH DQG VHFXUH ZLWK D VFUHZ� QXW� ORFN
ZDVKHU� DQG WZR IODW ZDVKHUV�

�� ,QVHUW WKH VKDIW RI WKH OHIW UDFNLQJ FDP WKURXJK WKH
OHIW UHDU EUDFNHW DQG LQWR WKH PRXQWLQJ WXEH� /LQH
XS WKH PRXQWLQJ KROHV DQG VHFXUH ZLWK D VFUHZ� QXW�
ORFN ZDVKHU� DQG WZR IODW ZDVKHUV�

�� ,QVHUW WKH VTXDUH HQG RI WKH GULYHVKDIW LQWR WKH
XSSHU KROH LQ WKH ULJKW UHDU EUDFNHW DQG WKURXJK WKH
KROH LQ WKH VLGH EUDFNHW�

�� 6OLGH WKH WZR VKLPV� ORFNLQJ FROODU� DQG VSULQJ RYHU
WKH HQG DQG VHFXUH WR WKH VKDIW ZLWK D SLQ WKURXJK
WKH FROODU DQG WKH UHDU KROH LQ WKH VKDIW�

�� 6OLGH WKH VSULQJ EUDFNHW RYHU WKH VKDIW DQG VHFXUH LW
WR WKH VKDIW ZLWK D SLQ WKURXJK WKH KROH LQ WKH
EUDFNHW DQG WKH IURQW KROH LQ WKH VKDIW�

�� 6OLGH WKH IODW ZDVKHU DQG VSULQJ RYHU WKH HQG RI WKH
VKDIW� 7KH HQG RI WKH GULYHVKDIW SURWUXGHV WKURXJK
WKH KROH LQ WKH HQG RI WKH UDFNLQJ VOLGH� VKRZQ LQ
)LJXUH ���� ZKLFK VHFXUHV WKH VSULQJ LQ SODFH RQ WKH
GULYHVKDIW�

��� 0HVK WKH JHDU RQ WKH HQG RI WKH GULYHVKDIW ZLWK WKH
JHDU RQ WKH ULJKW ORFNLQJ SODWH�
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)LJXUH ����� 'UDZ�RXW UDFNLQJ PHFKDQLVP UHPRYDO DQG LQVWDOODWLRQ�
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)LJXUH ����� ([SORGHG YLHZ RI UDFNLQJ VKDIW DVVHPEO\�GLVDVVHPEO\�

�²� (VFXWFKHRQ

7KH HVFXWFKHRQ� LOOXVWUDWHG LQ )LJXUH ����� LV DYDLODEOH LQ
D FRPSOHWH NLW LQFOXGLQJ WULP DQG PRXQWLQJ KDUGZDUH RU
DV WKH PROGHG FRYHU RQO\� ,Q DGGLWLRQ� WKH WULS XQLW GRRUV
DUH DYDLODEOH VHSDUDWHO\� 7KH PDQXDO FKDUJLQJ KDQGOH LV
QRW LQFOXGHG ZLWK WKH HVFXWFKHRQ�

(VFXWFKHRQ 5HPRYDO

8VH WKH IROORZLQJ SURFHGXUH� LOOXVWUDWHG LQ )LJXUH ����� WR
UHPRYH WKH HVFXWFKHRQ�

�� 3XOO WKH HQGV RI WKH WZR WULP SODWH PRXQWLQJ URGV
RXW RI WKH KROHV DW WKH UHDU RI ERWK VLGHV RI WKH
HVFXWFKHRQ� WKHQ UHPRYH WKH WULP SODWH�

�� 5HPRYH WKH VL[ VFUHZV VHFXULQJ WKH HVFXWFKHRQ WR
WKH EUHDNHU� 3XOO WKH PDQXDO FKDUJLQJ KDQGOH RXW
SDUW ZD\� WKHQ VOLGH RII WKH HVFXWFKHRQ�

)LJXUH ����� (VFXWFKHRQ NLW DQG UHODWHG SDUWV�
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)LJXUH ����� 5HPRYDO DQG LQVWDOODWLRQ RI WKH HVFXWFKHRQ�

(VFXWFKHRQ ,QVWDOODWLRQ

8VH WKH IROORZLQJ SURFHGXUH� LOOXVWUDWHG LQ )LJXUH ����� WR
LQVWDOO WKH HVFXWFKHRQ�

�� 3XOO WKH PDQXDO FKDUJLQJ KDQGOH RXW SDUW ZD\� WKHQ
VOLGH WKH KDQGOH WKURXJK WKH VORW LQ WKH UHSODFHPHQW
HVFXWFKHRQ DQG PRYH WKH HVFXWFKHRQ LQWR SODFH�
,QVHUW WKH VL[ PRXQWLQJ VFUHZV DQG WLJKWHQ WR ��²��
LQ�OE�

�� 5HSODFH WKH WULP ULQJ DURXQG WKH HVFXWFKHRQ� ZLWK
WKH QDUURZ VLGH DW WKH ERWWRP� ,QVHUW WKH WULP SODWH
PRXQWLQJ URGV LQWR WKH UHDU RI WKH HVFXWFKHRQ�

�²� &KDUJLQJ +DQGOH DQG 0HFKDQLVP

$VVHPEO\

7KH FKDUJLQJ KDQGOH DQG WKH FKDUJLQJ PHFKDQLVP
DVVHPEO\� LOOXVWUDWHG LQ )LJXUH ����� DUH DYDLODEOH DV
UHQHZDO SDUWV�

)LJXUH ����� &KDUJLQJ KDQGOH DQG PHFKDQLVP DVVHPEO\�

5HPRYLQJ DQG 5HSODFLQJ WKH &KDUJLQJ
+DQGOH

8VH WKH IROORZLQJ SURFHGXUH WR UHSODFH WKH FKDUJLQJ
KDQGOH� DV LOOXVWUDWHG LQ )LJXUH �����

�� 5HPRYH WKH HVFXWFKHRQ� DV GHVFULEHG LQ 6HFWLRQ �²��

�� 5HPRYH WKH WZR EROWV� ORFN ZDVKHUV� DQG QXWV FRQ�
QHFWLQJ WKH KDQGOH WR WKH FKDUJLQJ OLQNDJH DQG WR
WKH KDQGOH PRXQWLQJ SODWH RQ WKH FKDUJLQJ
PHFKDQLVP�

�� ,QVHUW WKH SLYRW SLQ LQWR WKH UHSODFHPHQW KDQGOH�
VOLGH WKH KDQGOH LQWR SRVLWLRQ RQ WKH FKDUJLQJ
PHFKDQLVP� DQG LQVHUW WKH SLYRW EROW WKURXJK WKH
PRXQWLQJ SODWH DQG KDQGOH� 6HFXUH WKH EROW ZLWK WKH
ORFN ZDVKHU DQG QXW DQG WLJKWHQ WR ��� LQ�OEV�

�� &RQQHFW WKH FKDUJLQJ OLQN WR WKH KDQGOH ZLWK WKH
EROW� ORFN ZDVKHU� DQG QXW DQG WLJKWHQ WR �� LQ�OEV�

�� 5HSODFH WKH HVFXWFKHRQ� DV GHVFULEHG LQ 6HFWLRQ �²��



:DYH3UR� ����²���� $ 3RZHU &LUFXLW %UHDNHUV

&KDSWHU �� 0DLQWHQDQFH RI 6WDQGDUG 3DUWV DQG $VVHPEOLHV

��

)LJXUH ����� 5HSODFLQJ WKH FKDUJLQJ KDQGOH�

5HPRYLQJ WKH &KDUJLQJ 0HFKDQLVP
$VVHPEO\

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH FKDUJLQJ
PHFKDQLVP DVVHPEO\ IRU UHSODFHPHQW� DV LOOXVWUDWHG LQ
)LJXUH �����

�� 5HPRYH WKH HVFXWFKHRQ� DV GHVFULEHG LQ 6HFWLRQ �²��

�� 5HPRYH WKH UHWDLQLQJ ULQJ FRQQHFWLQJ WKH VSULQJ
GLVFKDUJH LQWHUORFN WR WKH FKDUJLQJ PHFKDQLVP
DVVHPEO\� 6DYH WKH UHWDLQLQJ ULQJ DQG ZDVKHU IRU
UHLQVWDOODWLRQ�

�� 5HPRYH WKH EROW DQG ORFN ZDVKHU IURP WKH VLGH RI
WKH FKDUJLQJ PHFKDQLVP DVVHPEO\�

�� 5HPRYH WKH WZR EROWV DQG ORFN ZDVKHUV DWWDFKLQJ WKH
ERWWRP RI WKH FKDUJLQJ PHFKDQLVP DVVHPEO\ WR WKH
IUDPH�

�� /LIW RII WKH FKDUJLQJ PHFKDQLVP DVVHPEO\�

�� ,I SUHVHQW� UHPRYH WKH UHPRWH FORVH� DV GHVFULEHG LQ
6HFWLRQ �²�� DQG WKH FKDUJLQJ PRWRU� DV GHVFULEHG LQ
6HFWLRQ �²��

)LJXUH ����� 5HPRYLQJ RU LQVWDOOLQJ WKH FKDUJLQJ PHFKDQLVP

DVVHPEO\�

,QVWDOOLQJ WKH &KDUJLQJ 0HFKDQLVP
$VVHPEO\

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO D UHSODFHPHQW
FKDUJLQJ PHFKDQLVP DVVHPEO\� DV LOOXVWUDWHG LQ )LJXUH
�����

�� ,QVWDOO WKH UHPRWH FORVH DQG FKDUJLQJ PRWRU� LI
SUHVHQW� RQWR WKH UHSODFHPHQW FKDUJLQJ PHFKDQLVP
DVVHPEO\�

�� 3ODFH WKH UHSODFHPHQW FKDUJLQJ PHFKDQLVP
DVVHPEO\ LQWR SRVLWLRQ RQ WKH WZR VSDFHUV DQG LQVHUW
WKH WZR EROWV DQG ORFN ZDVKHUV WKURXJK WKH ERWWRP
RI WKH IUDPH�

�� ,QVHUW WKH VLGH PRXQWLQJ EROW� ZLWK ORFN ZDVKHU�
WKURXJK WKH FKDUJLQJ PHFKDQLVP DVVHPEO\ DQG LQWR
WKH EUHDNHU IUDPH�

�� 5HFRQQHFW WKH FORVLQJ OLQN RQ WKH FKDUJLQJ
PHFKDQLVP DVVHPEO\ WR WKH VSULQJ GLVFKDUJH
LQWHUORFN URG ZLWK WKH ZDVKHU DQG VQDS ULQJ
UHPRYHG HDUOLHU� ,I QHFHVVDU\� DGMXVW WKH OHQJWK RI WKH
URG DV LOOXVWUDWHG LQ )LJXUH ���� �WKLV ILJXUH VKRZV D
UHPRWH FORVH LQVWDOOHG RQ WKH FKDUJLQJ PHFKDQLVP��

�� 5HSODFH WKH HVFXWFKHRQ� DV GHVFULEHG LQ 6HFWLRQ �²��



:DYH3UR� ����²���� $ 3RZHU &LUFXLW %UHDNHUV

&KDSWHU �� 0DLQWHQDQFH RI 6WDQGDUG 3DUWV DQG $VVHPEOLHV

��

)LJXUH ����� $GMXVWLQJ WKH FORVLQJ OLQN FRQQHFWLRQ WR WKH VSULQJ

GLVFKDUJH LQWHUORFN URG�
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7KLV VHFWLRQ GHVFULEHV WKH UHPRYDO� UHSODFHPHQW� DQG
DGMXVWPHQW RI WKH YDULRXV DFFHVVRULHV DYDLODEOH ZLWK
:DYH3UR EUHDNHUV�

%HIRUH DQ\ RI WKH RSHUDWLRQV LQ WKLV FKDSWHU FDQ EH
SHUIRUPHG� WKH EUHDNHU PXVW EH UHPRYHG IURP LWV
FRPSDUWPHQW� DV GHVFULEHG LQ 6HFWLRQ �²�� DQG SODFHG RQ
D VXLWDEOH ZRUN VXUIDFH�

�²� %HOO $ODUP

7KH EHOO DODUP SURYLGHV WZR VZLWFKHV WR UHPRWHO\ LQGLFDWH
WKDW WKH FLUFXLW EUHDNHU KDV WULSSHG EHFDXVH RI D
SURWHFWLRQ WULS� ,W PD\ EH LQVWDOOHG LQ HLWKHU RI WZR
FRQILJXUDWLRQV� $V D EHOO DODUP ZLWK DXWRPDWLF UHVHW� LW
UHVHWV DXWRPDWLFDOO\ ZKHQ WKH EUHDNHU LV UHFORVHG DQG FDQ
DOVR EH UHVHW PDQXDOO\� $V D EHOO DODUP ZLWK ORFNRXW� LW FDQ
RQO\ EH UHVHW PDQXDOO\ E\ SUHVVLQJ WKH WDUJHW RQ WKH
EUHDNHU HVFXWFKHRQ�

5HQHZDO SDUWV IRU WKH EHOO DODUP DUH D FRPSOHWH NLW
LQFOXGLQJ PRXQWLQJ KDUGZDUH� LOOXVWUDWHG LQ )LJXUH ����
RU WKH PRGXOH RQO\�

&RQWDFW UDWLQJV IRU WKH EHOO DODUP DUH OLVWHG LQ 7DEOH ����

)LJXUH ���� %HOO DODUP DFFHVVRU\ NLW�

9ROWDJH
&RQWDFW 5DWLQJ�

$

��� 9GF ����

��� 9GF ����

��� 9DF ���

7DEOH ���� %HOO DODUP FRQWDFW UDWLQJV�

5HPRYLQJ WKH %HOO $ODUP

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH EHOO DODUP
PRGXOH DQG PRXQWLQJ SODWH� DV LOOXVWUDWHG LQ )LJXUH ����
,I RQO\ WKH EHOO DODUP PRGXOH LV WR EH UHSODFHG� LW LV QRW
QHFHVVDU\ WR DOVR UHPRYH WKH PRXQWLQJ SODWH �VWRS ZLWK
VWHS ���

�� 5HPRYH WKH EUHDNHU HVFXWFKHRQ� DV GHVFULEHG LQ

6HFWLRQ �²��

�� 'HWDFK WKH FRQQHFWRU ZLWK WKH WZR ZLUHV OHDGLQJ WR
WKH WULS XQLW PRXQWLQJ SODWH�

�� 5HPRYH WKH VL[ EHOO DODUP ZLUHV LQ WKH VHFRQGDU\
GLVFRQQHFW $ EORFN� DV OLVWHG LQ 7DEOH ���� &XW WKH
ZLUH WLHV VHFXULQJ WKH ZLUH EXQGOH WR WKH EUHDNHU
IUDPH VR WKDW WKH VL[ ZLUHV FDQ EH UHPRYHG ZLWK WKH
EHOO DODUP�

&RQQHFWLRQ :LUH &RORU

6HF� 'LVF�

7HUPLQDO �

6ZLWFK � 12 JUHHQ $��

6ZLWFK � 1& UHG $��

6ZLWFK � &20 ZKLWH $��

6ZLWFK � 12 EOXH $��

6ZLWFK � 1& \HOORZ $��

6ZLWFK � &20 EODFN $��

7DEOH ���� %HOO DODUP ZLUHV DQG FRUUHVSRQGLQJ VHFRQGDU\ GLVFRQQHFW

WHUPLQDOV�

�� 5HPRYH WKH WZR VFUHZV DQG ZDVKHUV VHFXULQJ WKH EHOO
DODUP PRGXOH WR WKH PRXQWLQJ SODWH DQG UHPRYH
WKH PRGXOH�

�� 5HPRYH WKH ORQJ EROW ZLWK WZR ZDVKHUV WKDW SDVVHV
WKURXJK WKH PRXQWLQJ SODWH OLQNDJH SLYRW LQWR WKH
EUHDNHU IUDPH DQG WKH QXW DQG ZDVKHU WKDW VHFXUH
WKH PRXQWLQJ SODWH WR WKH VWDQGRII�

�� 'LVHQJDJH WKH PRXQWLQJ SODWH IURP WKH EUHDNHU
PHFKDQLVP DQG UHPRYH WKH SODWH�

,QVWDOOLQJ WKH %HOO $ODUP

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO WKH EHOO DODUP
PRXQWLQJ SODWH DQG PRGXOH� DV LOOXVWUDWHG LQ )LJXUH ����
,I WKLV LV D QHZ LQVWDOODWLRQ LQWR D EUHDNHU WKDW ZDV QRW
HTXLSSHG DW WKH IDFWRU\ ZLWK D EHOO DODUP� VHH WKH
LQVWDOODWLRQ LQVWUXFWLRQV LQ '(+²���� VXSSOLHG ZLWK WKH
EHOO DODUP NLW� ,I RQO\ WKH PRGXOH LV WR EH UHSODFHG� EHJLQ
DW VWHS ��
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)LJXUH ���� 5HPRYLQJ DQG LQVWDOOLQJ WKH EHOO DODUP PRGXOH DQG PRXQWLQJ SODWH �VKRZQ LQ WKH ORFNRXW SRVLWLRQ��

�� 3ODFH WKH EHOO DODUP PRXQWLQJ SODWH RYHU WKH
VWDQGRII DQG VHFXUH ZLWK D ZDVKHU DQG QXW� ,QVHUW
WKH ORQJ EROW� ZLWK WZR ZDVKHUV� WKURXJK WKH SLYRW RQ
WKH PRXQWLQJ SODWH DQG VFUHZ LW LQWR WKH WDSSHG KROH
LQ WKH IURQW SODWH RI WKH EUHDNHU� (QVXUH WKDW WKH
HQJDJHPHQW SLQ RQ WKH VLGH RI WKH PRXQWLQJ SODWH�
DOVR VKRZQ LQ WKH WRS YLHZ LQ )LJXUH ���� ILWV LQWR WKH
VORW LQ WKH EUHDNHU PHFKDQLVP�

�� (QVXUH WKDW WKH ORFNRXW WDE LV XQGHUQHDWK WKH

KDQGOH WDE�

)LJXUH ���� 7RS YLHZ RI WKH EHOO DODUP PRXQWLQJ SODWH� VKRZLQJ WKH

EUHDNHU PHFKDQLVP HQJDJHPHQW SLQ�
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�� /LQH XS WKH %HOO $ODUP PRGXOH RQ WKH PRXQWLQJ
SODWH� DV VKRZQ LQ )LJXUH ���� VR WKDW WKH VROHQRLG
SOXQJHU DQG ORFDWLQJ SLQ ILW LQ WKH DSSURSULDWH
KROHV�

D� )RU LQVWDOODWLRQ DV D EHOO DODUP ZLWK DXWRPDWLF
UHVHW� WKH ODEHO RQ WKH EDFN RI WKH PRGXOH VKRXOG
DSSHDU DV LQ )LJXUH ���� ZLWK WKH OHJHQG ↑ /)

5(6(7 KRUL]RQWDO� $WWDFK WKH PRGXOH ZLWK WKH
WZR VFUHZV DQG ZDVKHUV SURYLGHG�

E� )RU LQVWDOODWLRQ DV D EHOO DODUP ZLWK ORFNRXW� WKH
ODEHO RQ WKH HQG RI WKH PRGXOH VKRXOG DSSHDU DV
LQ )LJXUH ���� ZLWK WKH OHJHQG ↑ /) /2 KRUL]RQWDO�

)LJXUH ���� 2ULHQWDWLRQ RI WKH ODEHO RQ WKH EHOO DODUP PRGXOH IRU

LQVWDOODWLRQ DV D EHOO DODUP ZLWK DXWRPDWLF UHVHW�

)LJXUH ���� 2ULHQWDWLRQ RI WKH ODEHO RQ WKH EHOO DODUP PRGXOH IRU

LQVWDOODWLRQ DV D EHOO DODUP ZLWK ORFNRXW�

�� $WWDFK WKH EHOO DODUP PRGXOH WR WKH PRXQWLQJ
EUDFNHW ZLWK WKH WZR VFUHZV SURYLGHG�

�� $WWDFK WKH FRQQHFWRU ZLWK WZR ZLUHV WR WKH FRUUH�
VSRQGLQJ FRQQHFWRU OHDGLQJ WR WKH WULS XQLW
PRXQWLQJ SODWH�

�� 5XQ WKH VL[ ZLUHV IURP WKH EHOO DODUP WR WKH VHF�

RQGDU\ GLVFRQQHFW $ EORFN DQG FRQQHFW WR WKH

WHUPLQDOV OLVWHG LQ 7DEOH ���� 8VH ZLUH WLHV WR VHFXUH

WKH ZLUH EXQGOH WR WKH EUHDNHU IUDPH�

�� 5HSODFH WKH EUHDNHU HVFXWFKHRQ� DV GHVFULEHG LQ
6HFWLRQ �²��

�²� 6KXQW 7ULS

7KH VKXQW WULS DOORZV WKH EUHDNHU WR EH WULSSHG HOHFWULFDOO\
IURP D UHPRWH ORFDWLRQ $Q ´$µ DX[LOLDU\ VZLWFK� ZKLFK LV
FORVHG ZKHQ WKH EUHDNHU LV FORVHG� LV LQ VHULHV ZLWK WKH
6KXQW 7ULS FRLO� DV LOOXVWUDWHG LQ )LJXUH ���� 7KH H[WHUQDO
WULSSLQJ VRXUFH LV FRQQHFWHG WR SRVLWLRQV $� DQG $� RQ
WKH VHFRQGDU\ GLVFRQQHFW�

)LJXUH ���� 6KXQW WULS FRQQHFWLRQV WR WKH DX[LOLDU\ VZLWFK DQG

VHFRQGDU\ GLVFRQQHFW�

5HQHZDO SDUWV IRU WKH VKXQW WULS DUH D FRPSOHWH NLW�
LOOXVWUDWHG LQ )LJXUH ���� DQG WKH PRGXOH RQO\� $ VHFRQG
VKXQW WULS LV DYDLODEOH IRU ���� DQG ���� $ IUDPH EUHDNHUV
RQO\�

(OHFWULFDO UDWLQJV IRU WKH VKXQW WULS DUH OLVWHG LQ 7DEOH ��

)LJXUH ���� 6KXQW WULS DFFHVVRU\ NLW�
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9ROWDJH 5DWLQJ
,QUXVK

&XUUHQW� $
6HDOHG

&XUUHQW� $

�� 9DF� �� +] ��� ���

��� 9DF� �� +] ���� ����

��� 9DF� �� +] ��� ���

��� 9DF� �� +] ��� ���

��� 9DF� �� +] ��� ���

��� 9DF� �� +] ��� ���

��� 9DF� �� +] ��� ���

�� 9GF ��� ���

�� 9GF ��� ���

��� 9GF ��� ���

��� 9GF ��� ���

7DEOH ���� 6KXQW WULS HOHFWULFDO UDWLQJV�

5HPRYLQJ WKH 6KXQW 7ULS

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH VKXQW WULS
PRGXOH IRU UHSODFHPHQW� DV LOOXVWUDWHG LQ )LJXUH ���� 7KH
PRXQWLQJ EUDFNHW GRHV QRW QRUPDOO\ UHTXLUH
UHSODFHPHQW�

�� 3RVLWLRQ WKH EUHDNHU RQ WKH ZRUN VXUIDFH VR WKDW WKH
OHIW IURQW LV DFFHVVLEOH�

�� 'LVFRQQHFW WKH ZLUH DW WKH VHFRQGDU\ GLVFRQQHFW $
EORFN� WHUPLQDO $�� 'LVFRQQHFW WKH RWKHU ZLUH IURP
WKH DX[LOLDU\ VZLWFK� WHUPLQDO �&� %ULQJ WKH ZLUHV
EDFN WR WKH VKXQW WULS� UHPRYLQJ ZLUH WLHV DV
QHFHVVDU\�

�� 5HPRYH WKH WZR QXWV DQG ZDVKHUV VHFXULQJ WKH VKXQW
WULS PRGXOH WR WKH PRXQWLQJ EUDFNHW� WKHQ UHPRYH
WKH PRGXOH�

,QVWDOOLQJ WKH 6KXQW 7ULS

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO WKH VKXQW WULS
PRGXOH DV D UHSODFHPHQW� DV LOOXVWUDWHG LQ )LJXUH ���� ,I
WKLV LV D QHZ LQVWDOODWLRQ LQWR D EUHDNHU WKDW ZDV QRW
HTXLSSHG DW WKH IDFWRU\ ZLWK D VKXQW WULS� VHH WKH LQVWDO�
ODWLRQ LQVWUXFWLRQV LQ '(+²���� VXSSOLHG ZLWK WKH VKXQW
WULS NLW�

�� ,QVHUW WKH WZR PRXQWLQJ VWXGV RQ WKH WRS RI WKH
6KXQW 7ULS PRGXOH LQWR WKH KROHV RQ WKH WRS RI WKH
PRXQWLQJ EUDFNHW DQG VHFXUH ZLWK WKH WZR ORFN
ZDVKHUV DQG QXWV VXSSOLHG�

)LJXUH ���� 5HPRYLQJ DQG LQVWDOOLQJ WKH VKXQW WULS�

�� 5XQ RQH ZLUH IURP WKH VKXQW WULS PRGXOH WR WKH
DX[LOLDU\ VZLWFK DQG FRQQHFW LW WR WHUPLQDO �&� 5XQ
WKH RWKHU ZLUH WR WKH VHFRQGDU\ GLVFRQQHFW $ EORFN�
WHUPLQDO �� &XW ERWK ZLUHV WR WKH DSSURSULDWH OHQJWK
DQG FULPS RQ WKH WHUPLQDOV SURYLGHG �WKH ULJKW�
DQJOH IODJ WR WKH DX[LOLDU\ VZLWFK� WKH VSDGH WHUPLQDO
WR WKH VHFRQGDU\ GLVFRQQHFW��

�� $WWDFK WKH ZLUHV WR WKH EUHDNHU IUDPH ZLWK ZLUH WLHV
DV DSSURSULDWH�

�� )LJXUH ��� VKRZV WKH LQVWDOOHG VKXQW WULS LQ VLGH YLHZ�
:LWK WKH EUHDNHU PHFKDQLVP UHVHW� WKHUH PXVW EH
FOHDUDQFH EHWZHHQ WKH WULS SDGGOH DQG DUPDWXUH
DUP RI ���� LQFK PLQLPXP� ,I DGMXVWPHQW LV
QHFHVVDU\� EHQG WKH WULS SDGGOH WR DFKLHYH WKLV
GLVWDQFH�

)LJXUH ���� ,QVWDOOHG VKXQW WULS LQ VLGH YLHZ�
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�²� 8QGHUYROWDJH 7ULS 'HYLFH

7KH XQGHUYROWDJH WULS GHYLFH WULSV WKH EUHDNHU ZKHQ LWV
FRLO LV GH�HQHUJL]HG� 7KH FRLO OHDGV DUH FRQQHFWHG WR
WHUPLQDOV $�� DQG $�� RQ WKH VHFRQGDU\ GLVFRQQHFW� DV
LOOXVWUDWHG LQ )LJXUH �����

)LJXUH ����� 8QGHUYROWDJH WULS GHYLFH FRQQHFWLRQV WR WKH VHFRQGDU\

GLVFRQQHFW�

:KHQ WKH DSSOLHG FRQWURO YROWDJH LV DERYH ��� RI WKH
XQGHUYROWDJH WULS GHYLFH·V UDWHG YROWDJH� WKH EUHDNHU FDQ
EH FORVHG� &RQWURO YROWDJH PXVW EH DSSOLHG IRU RQH VHFRQG
EHIRUH WKH EUHDNHU FDQ EH FORVHG� :KHQ WKH FRQWURO
YROWDJH GURSV WR ��²��� �QRQDGMXVWDEOH� RI WKH UDWHG
YDOXH� WKH XQGHUYROWDJH WULS GHYLFH ZLOO WULS WKH EUHDNHU�

7KH DFFHVVRU\ LV DOVR DYDLODEOH DV WKH XQGHUYROWDJH WULS
GHYLFH ZLWK WLPH GHOD\� FRQVLVWLQJ RI DQ LQVWDQWDQHRXV
XQGHUYROWDJH WULS GHYLFH ZLWK D VHSDUDWHO\ PRXQWHG WLPH�
GHOD\ XQLW� 7KH WLPH�GHOD\ XQLW SUHYHQWV WKH EUHDNHU IURP
WULSSLQJ RQ D PRPHQWDU\ YROWDJH GURS LQ WKH PRQLWRUHG
VRXUFH�

5HQHZDO SDUWV IRU WKH XQGHUYROWDJH WULS GHYLFH DUH D
FRPSOHWH NLW LQFOXGLQJ PRXQWLQJ KDUGZDUH� LOOXVWUDWHG LQ
)LJXUH ����� RU WKH PRGXOH RQO\� 7KH WLPH GHOD\ XQLW LV
DYDLODEOH VHSDUDWHO\ RU ZLWK WKH XQGHUYROWDJH WULS GHYLFH�

(OHFWULFDO UDWLQJV IRU WKH XQGHUYROWDJH WULS GHYLFH DUH
OLVWHG LQ 7DEOH ����

9ROWDJH
5DWLQJ

+ROGLQJ
&XUUHQW� $

��� 9DF ����

��� 9DF ����

�� 9GF ����

�� 9GF ����

��� 9GF ����

��� 9GF ����

7DEOH ���� (OHFWULFDO UDWLQJV IRU WKH XQGHUYROWDJH WULS GHYLFH�

)LJXUH ����� 8QGHUYROWDJH WULS GHYLFH DFFHVVRU\ NLW�

5HPRYLQJ WKH 8QGHUYROWDJH 7ULS 'HYLFH

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH XQGHUYROWDJH
WULS GHYLFH IRU UHSODFHPHQW� DV LOOXVWUDWHG LQ )LJXUH �����
7KH PRXQWLQJ EUDFNHW GRHV QRW QRUPDOO\ UHTXLUH
UHSODFHPHQW�

�� &DUHIXOO\ SODFH WKH EUHDNHU RQ D VXLWDEOH ZRUNLQJ
VXUIDFH� UHVWLQJ RQ WKH SULPDU\ GLVFRQQHFWV� VR WKDW
WKH ERWWRP RI WKH EUHDNHU LV DFFHVVLEOH�

�� 5HPRYH WKH VFUHZ DQG ORFN ZDVKHU DQG WKH WZR QXWV
DQG ORFN ZDVKHUV IURP WKH WRS RI WKH PRXQWLQJ
EUDFNHW� 'LVHQJDJH WKH WZR VWXGV LQ WKH XQGHUYROWDJH
WULS GHYLFH PRGXOH IURP WKH PRXQWLQJ EUDFNHW�

�� 'LVFRQQHFW WKH WZR ZLUHV OHDGLQJ WR WKH VHFRQGDU\
GLVFRQQHFW IURP WKH WHUPLQDOV LQ WKH VLGH RI WKH
XQGHUYROWDJH WULS GHYLFH PRGXOH�

,QVWDOOLQJ WKH 8QGHUYROWDJH 7ULS 'HYLFH

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO WKH XQGHUYROWDJH
WULS GHYLFH PRGXOH DV D UHSODFHPHQW� DV LOOXVWUDWHG LQ
)LJXUH ����� ,I WKLV LV D QHZ LQVWDOODWLRQ LQWR D EUHDNHU WKDW
ZDV QRW HTXLSSHG DW WKH IDFWRU\ ZLWK DQ XQGHUYROWDJH WULS
GHYLFH� VHH WKH LQVWDOODWLRQ LQVWUXFWLRQV LQ '(+²����
VXSSOLHG ZLWK WKH XQGHUYROWDJH WULS GHYLFH NLW�

�� &RQQHFW WKH WZR ZLUHV OHDGLQJ WR WKH VHFRQGDU\
GLVFRQQHFW WR WKH WHUPLQDOV LQ WKH VLGH RI WKH
XQGHUYROWDJH WULS GHYLFH PRGXOH�
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)LJXUH ����� 5HPRYLQJ RU LQVWDOOLQJ WKH XQGHUYROWDJH WULS GHYLFH�

�� ,QVHUW WKH WZR PRXQWLQJ VWXGV RQ WKH WRS RI WKH
XQGHUYROWDJH WULS GHYLFH PRGXOH LQWR WKH KROHV LQ
WKH PRXQWLQJ EUDFNHW DQG VHFXUH ZLWK WKH VXSSOLHG
ORFN ZDVKHUV DQG QXWV� ,QVHUW DQG WLJKWHQ WKH RWKHU
VFUHZ DQG ORFN ZDVKHU WKURXJK WKH EUDFNHW DQG LQWR
WKH WDSSHG KROH LQ WKH PRGXOH�

�� 7KH DGMXVWLQJ VFUHZ LQ WKH WULS SDGGOH PXVW OLQH XS
ZLWK WKH XQGHUYROWDJH WULS GHYLFH DUPDWXUH VWULNHU
SODWH� )LJXUH ���� VKRZV WKH LQVWDOOHG XQGHUYROWDJH
WULS GHYLFH LQ VLGH YLHZ� ,I QHFHVVDU\� DGMXVW WKH
SRVLWLRQ RI WKH WULS SDGGOH VR WKDW LW LV SURSHUO\
DOLJQHG�

�� $GMXVW WKH XQGHUYROWDJH WULS GHYLFH DV IROORZV�

D� 0DQXDOO\ FKDUJH WKH EUHDNHU FORVLQJ VSULQJV DQG
SUHVV WKH &/26( EXWWRQ WR FORVH WKH EUHDNHU�

E� 7XUQ WKH DGMXVWLQJ VFUHZ RQ WKH WULS SDGGOH
FORFNZLVH XQWLO WKH EUHDNHU WULSV�

F� 7XUQ WKH DGMXVWLQJ VFUHZ DQ DGGLWLRQDO RQH�KDOI
WXUQ FORFNZLVH�

)LJXUH ����� 6LGH YLHZ RI WKH LQVWDOOHG XQGHUYROWDJH WULS GHYLFH�
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�²� (OHFWULF /RFNRXW

7KH HOHFWULF ORFNRXW XVHV D FRLO VLPLODU WR WKH XQGHU�
YROWDJH WULS GHYLFH WR NHHS WKH EUHDNHU IURP FORVLQJ XQOHVV
WKH FRLO LV HQHUJL]HG� 7KH EUHDNHU WKXV FDQQRW EH FORVHG
XQOHVV FRQWURO YROWDJH LV DSSOLHG� KRZHYHU� ORVV RI FRQWURO
YROWDJH ZLOO QRW WULS WKH EUHDNHU� )RU H[DPSOH� WZR
EUHDNHUV FDQ EH LQWHUORFNHG VR WKDW ERWK WKH\ FDQQRW EH
FORVHG DW WKH VDPH WLPH�

7KH HOHFWULF ORFNRXW FRLO LV FRQQHFWHG WR WHUPLQDOV $��
DQG $�� RQ WKH VHFRQGDU\ GLVFRQQHFW� DV LOOXVWUDWHG LQ
)LJXUH �����

)LJXUH ����� (OHFWULF ORFNRXW FRQQHFWLRQV WR WKH VHFRQGDU\

GLVFRQQHFW�

:KHQ WKH HOHFWULF ORFNRXW FRLO LV GH�HQHUJL]HG� DQ RSHQ
EUHDNHU LV KHOG WULS IUHH� :KHQ WKH EUHDNHU LV FORVHG� WKH
EUHDNHU FDP RSHUDWHV WKH ORFNRXW PHFKDQLVP� KROGLQJ
WKH ORFNRXW DUPDWXUH FORVHG WR SUHYHQW WULSSLQJ WKH
EUHDNHU LI WKH HOHFWULF ORFNRXW FRLO LV GH�HQHUJL]HG�

$ PHFKDQLFDO E\SDVV LV SURYLGHG WR SHUPLW FROG VWDUWXS
ZKHQ FRQWURO SRZHU LV QRW DYDLODEOH� 7KH SXOO NQRE LV
ORFDWHG XQGHU WKH IURQW RI WKH EUHDNHU IUDPH�

5HQHZDO SDUWV IRU WKH HOHFWULF ORFNRXW DUH D FRPSOHWH NLW
LQFOXGLQJ PRXQWLQJ KDUGZDUH� LOOXVWUDWHG LQ )LJXUH �����
DQG WKH PRGXOH RQO\�

(OHFWULFDO UDWLQJV IRU WKH HOHFWULF ORFNRXW DUH WKH VDPH DV
IRU WKH XQGHUYROWDJH WULS GHYLFH� OLVWHG LQ 7DEOH ����

5HPRYLQJ WKH (OHFWULF /RFNRXW

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH HOHFWULF
ORFNRXW PRGXOH IRU UHSODFHPHQW� DV LOOXVWUDWHG LQ )LJXUH
����� 7KH PRXQWLQJ EUDFNHW DQG ORFNRXW PHFKDQLVP GR
QRW QRUPDOO\ QHHG UHSODFHPHQW�

�� &DUHIXOO\ SODFH WKH EUHDNHU RQ D VXLWDEOH ZRUNLQJ
VXUIDFH� UHVWLQJ RQ WKH SULPDU\ GLVFRQQHFWV� VR WKDW
WKH ERWWRP RI WKH EUHDNHU LV DFFHVVLEOH�

)LJXUH ����� (OHFWULF ORFNRXW DFFHVVRU\ NLW�

�� 5HPRYH WKH VSULQJ FOLS DQG IODW ZDVKHU FRQQHFWLQJ
WKH E\SDVV DFWXDWRU URG WR WKH HOHFWULF ORFNRXW
PRGXOH�

�� 5HPRYH WKH VFUHZ DQG ORFN ZDVKHU DQG WZR QXWV DQG
ORFN ZDVKHUV DWWDFKLQJ WKH HOHFWULF ORFNRXW PRGXOH WR
WKH PRXQWLQJ EUDFNHW� 'LVHQJDJH WKH WZR VWXGV RQ
WKH WRS RI WKH PRGXOH IURP WKH PRXQWLQJ EUDFNHW�

�� 'LVFRQQHFW WKH WZR ZLUHV OHDGLQJ WR WKH VHFRQGDU\
GLVFRQQHFW IURP WKH WHUPLQDOV LQ WKH VLGH RI WKH
HOHFWULF ORFNRXW PRGXOH�

,QVWDOOLQJ WKH (OHFWULF /RFNRXW

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO WKH HOHFWULF ORFNRXW
PRGXOH DV D UHSODFHPHQW� DV LOOXVWUDWHG LQ )LJXUH ����� ,I
WKLV LV D QHZ LQVWDOODWLRQ LQWR D EUHDNHU WKDW ZDV QRW
HTXLSSHG DW WKH IDFWRU\ ZLWK DQ HOHFWULF ORFNRXW� VHH WKH
LQVWDOODWLRQ LQVWUXFWLRQV LQ '(+²���� VXSSOLHG ZLWK WKH
HOHFWULF ORFNRXW NLW�

�� &RQQHFW WKH WZR ZLUHV OHDGLQJ WR WKH VHFRQGDU\
GLVFRQQHFW WR WKH WHUPLQDOV LQ WKH VLGH RI WKH HOHFWULF
ORFNRXW PRGXOH�

�� ,QVHUW WKH WZR PRXQWLQJ VWXGV RQ WKH WRS RI WKH
HOHFWULF ORFNRXW PRGXOH LQWR WKH KROHV LQ WKH
PRXQWLQJ EUDFNHW DQG VHFXUH ZLWK WKH VXSSOLHG ORFN
ZDVKHUV DQG QXWV� ,QVHUW DQG WLJKWHQ WKH RWKHU VFUHZ
DQG ORFN ZDVKHU WKURXJK WKH EUDFNHW DQG LQWR WKH
WDSSHG KROH LQ WKH PRGXOH�
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)LJXUH ����� 5HPRYLQJ RU LQVWDOOLQJ WKH HOHFWULF ORFNRXW DFFHVVRU\�

�� 6OLGH WKH HQG RI WKH E\SDVV DFWXDWRU URG WKURXJK WKH
KROH LQ WKH DUPDWXUH RI WKH HOHFWULF ORFNRXW PRGXOH
DQG VHFXUH ZLWK WKH WZR IODW ZDVKHUV DQG VSULQJ FOLS�

�� 7KH DGMXVWLQJ VFUHZ LQ WKH WULS SDGGOH PXVW OLQH XS
ZLWK WKH HOHFWULF ORFNRXW WULSSLQJ DUP� )LJXUH ����
VKRZV WKH LQVWDOOHG HOHFWULF ORFNRXW LQ VLGH YLHZ� ,I
QHFHVVDU\� DGMXVW WKH SRVLWLRQ RI WKH WULS SDGGOH VR
WKDW LW LV SURSHUO\ DOLJQHG�

�� $GMXVW WKH HOHFWULF ORFNRXW PHFKDQLVP DV IROORZV�

D� $GMXVW WKH ORFN QXWV RQ WKH E\SDVV OLQNDJH DQG
DFWXDWRU URGV� DV VKRZQ LQ )LJXUH ����� WR REWDLQ
PD[LPXP WUDYHO RI WKH ORFNRXW WULSSLQJ DUP�

E� 3XOO WKH E\SDVV NQRE RXW WR WKH HQG RI LWV WUDYHO�
7XUQ WKH WULS SDGGOH DGMXVWLQJ VFUHZ IRU D
FOHDUDQFH EHWZHHQ WKH VFUHZ DQG WKH ORFNRXW
WULSSLQJ DUP RI ���� WR ���� LQFK�
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)LJXUH ����� 6LGH YLHZ RI WKH LQVWDOOHG HOHFWULF ORFNRXW�

�²� &KDUJLQJ 0RWRU

7KH FKDUJLQJ PRWRU SURYLGHV D PHDQV RI HOHFWULFDOO\
FKDUJLQJ WKH VSULQJV WKDW FORVH WKH EUHDNHU� 7KH FKDUJLQJ
PRWRU LV DYDLODEOH RQO\ DV D IDFWRU\�LQVWDOOHG RSWLRQ� $
UHPRWH FORVH DFFHVVRU\� DX[LOLDU\ VZLWFK PRGXOH� DQG
VKXQW WULS DUH DOZD\V SURYLGHG RQ D EUHDNHU HTXLSSHG
ZLWK D FKDUJLQJ PRWRU�

7KH FLUFXLW EUHDNHU FORVLQJ VSULQJV DUH FKDUJHG DXWR�
PDWLFDOO\ ZKHQ FRQWURO YROWDJH LV DSSOLHG WR WHUPLQDOV $�
DQG $�� RI WKH VHFRQGDU\ GLVFRQQHFWV� :KHQ WKH VSULQJV
DUH IXOO\ FKDUJHG� D FXWRII VZLWFK DXWRPDWLFDOO\ GH�
HQHUJL]HV WKH PRWRU� 7KH FORVLQJ VSULQJV ZLOO UHFKDUJH
DXWRPDWLFDOO\ DIWHU WKH EUHDNHU FORVHV XQOHVV DQ H[WHUQDO
VZLWFK FRQWDFW LV ZLUHG LQWR WKH VSULQJ FKDUJLQJ FLUFXLW�

5HQHZDO SDUWV IRU WKH FKDUJLQJ PRWRU DUH WKH PRWRU DQG
WKH FXW�RII VZLWFK PRGXOH� LOOXVWUDWHG LQ )LJXUH �����

(OHFWULFDO FKDUDFWHULVWLFV RI WKH FKDUJLQJ PRWRU DUH OLVWHG
LQ 7DEOH ����

)LJXUH ����� &KDUJLQJ PRWRU DQG PRWRU FXW�RII VZLWFK�

1RPLQDO
&RQWURO
9ROWDJH

9ROWDJH
5DQJH

,QUXVK
&XUUHQW� $

6XVWDLQHG
&XUUHQW� $

�� 9GF ��±�� �� ����

��� 9GF ���±��� �� �

��� 9GF ���±��� �� �

��� 9DF ���±��� �� �

��� 9DF ���±��� �� ���

7DEOH ���� &KDUJLQJ PRWRU HOHFWULFDO FKDUDFWHULVWLFV�
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5HPRYLQJ WKH &KDUJLQJ 0RWRU

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH FKDUJLQJ
PRWRU IRU UHSODFHPHQW� DV LOOXVWUDWHG LQ )LJXUH �����

�� 3RVLWLRQ WKH EUHDNHU RQ WKH ZRUN VXUIDFH VR WKDW WKH
ULJKW IURQW LV DFFHVVLEOH�

�� 5HPRYH WKH EUHDNHU HVFXWFKHRQ� DV GHVFULEHG LQ

6HFWLRQ �²��

�� 'LVFRQQHFW WKH PRWRU ZLUHV DW WKH FXWRII VZLWFK DQG

VHFRQGDU\ GLVFRQQHFW�

�� 5HPRYH WKH WKUHH PRXQWLQJ EROWV DQG ORFN ZDVKHUV
VHFXULQJ WKH PRWRU WR WKH FKDUJLQJ PHFKDQLVP�

�� 5HPRYH WKH PRWRU�

,QVWDOOLQJ WKH &KDUJLQJ 0RWRU

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO D UHSODFHPHQW
PRWRU� DV LOOXVWUDWHG LQ )LJXUH �����

�� 3ODFH WKH PRWRU LQ SRVLWLRQ RQ WKH FKDUJLQJ
PHFKDQLVP DQG LQVHUW WKH WKUHH PRXQWLQJ EROWV DQG
ORFN ZDVKHUV� 7LJKWHQ WKH EROWV WR ��� LQ�OE�

�� 5H�FRQQHFW WKH PRWRU ZLUHV WR WKH FXWRII VZLWFK DQG
VHFRQGDU\ GLVFRQQHFW�

�� 5HSODFH WKH HVFXWFKHRQ� DV GHVFULEHG LQ 6HFWLRQ �²��

5HPRYLQJ WKH 0RWRU &XW�2II 6ZLWFK

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH PRWRU FXW�RII
VZLWFK� DV LOOXVWUDWHG LQ )LJXUH �����

�� &DUHIXOO\ SRVLWLRQ WKH EUHDNHU RQ WKH ZRUN VXUIDFH VR
WKDW WKH ULJKW IURQW LV DFFHVVLEOH�

�� 5HPRYH WKH EUHDNHU HVFXWFKHRQ� DV GHVFULEHG LQ

6HFWLRQ �²��

�� 'LVFRQQHFW WKH ZLUHV DW WKH VFUHZ WHUPLQDOV RQ WKH

VZLWFK�

�� 5HPRYH WKH WKUHH PRXQWLQJ EROWV DQG ORFN ZDVKHUV
VHFXULQJ WKH VZLWFK WR WKH ULJKW VLGH RI WKH EUHDNHU
IUDPH� 1RWH WKDW WKH ERWWRP EROW LV ORQJHU WKDQ WKH
RWKHU WZR DQG LV SODFHG WKURXJK D VSDFHU�

�� 5HPRYH WKH FXW�RII VZLWFK�

)LJXUH ����� 5HPRYDO DQG LQVWDOODWLRQ RI WKH FKDUJLQJ PRWRU DQG FXW�RII VZLWFK�
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)LJXUH ����� 0RWRU FXW�RII VZLWFK DGMXVWPHQW�

,QVWDOOLQJ WKH 0RWRU &XW�2II 6ZLWFK

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO D UHSODFHPHQW
PRWRU FXW�RII VZLWFK� DV LOOXVWUDWHG LQ )LJXUH �����

�� 3ODFH WKH FXW�RII VZLWFK LQ SRVLWLRQ RQ WKH ULJKW VLGH
RI WKH EUHDNHU IUDPH� ,QVHUW WKH WKUHH EROWV DQG ORFN
ZDVKHUV� 1RWH WKDW WKH ERWWRP EROW LV ORQJHU WKDQ WKH
RWKHU WZR DQG LV LQVHUWHG WKURXJK D VSDFHU� 7LJKWHQ
WKH EROWV WR �� LQ�OE�

�� &RQQHFW WKH ZLUHV DW WKH VFUHZ WHUPLQDOV RQ WKH

VZLWFK�

�� $GMXVW WKH FXW�RII VZLWFK DV LOOXVWUDWHG LQ )LJXUH �����

D� &KDUJH WKH FORVLQJ VSULQJV ZLWK WKH PDQXDO
FKDUJLQJ KDQGOH�

E� 7KH PDLQ VWHP RI HDFK VZLWFK VKRXOG EH ORFDWHG
EHWZHHQ ����� DQG ����� LQFK IURP WKH WKUHDGHG

EDUUHO�

F� ,I QHFHVVDU\� DGMXVW WKH VZLWFK GHSUHVVLRQ E\
ORRVHQLQJ WKH VZLWFK PRXQWLQJ QXWV DQG PRYLQJ
WKH VZLWFK LQ RU RXW RI LWV PRXQWLQJ EUDFNHW� 5H�
WLJKWHQ WKH PRXQWLQJ QXWV�

�� 5HSODFH WKH HVFXWFKHRQ� DV GHVFULEHG LQ 6HFWLRQ �²��

�²� 5HPRWH &ORVH

7KH UHPRWH FORVH DFFHVVRU\ SURYLGHV D PHDQV RI UHPRWHO\
FORVLQJ WKH FLUFXLW EUHDNHU DIWHU WKH FORVLQJ VSULQJV KDYH
EHHQ FKDUJHG� ,W LV DOZD\V SURYLGHG ZKHQ D FKDUJLQJ
PRWRU LV RUGHUHG� EXW PD\ EH LQVWDOOHG LQ D PDQXDOO\
RSHUDWHG EUHDNHU�

$ FLUFXLW EUHDNHU HTXLSSHG ZLWK WKH UHPRWH FORVH DFFHV�
VRU\ FDQ EH FORVHG UHPRWHO\ E\ DSSO\LQJ WKH UDWHG FRQWURO
YROWDJH WR WHUPLQDOV $� DQG $�� RI WKH VHFRQGDU\
GLVFRQQHFWV�

7KH UHPRWH FORVH DFFHVVRU\ LV FRQWLQXRXVO\ UDWHG DQG KDV
DQ DQWLSXPS IHDWXUH WKDW SUHYHQWV D PRWRU�RSHUDWHG
EUHDNHU IURP UHSHDWHGO\ FORVLQJ LI WKH FORVLQJ VLJQDO LV
PDLQWDLQHG� 7KH FORVLQJ FRQWURO YROWDJH PXVW EH UHPRYHG
IRU �²��� VHFRQGV DQG WKHQ UHDSSOLHG IRU HDFK EUHDNHU
FORVXUH�

5HQHZDO SDUWV IRU WKH UHPRWH FORVH DUH WKH FRPSOHWH NLW�
LOOXVWUDWHG LQ )LJXUH ����� WKH FLUFXLW ERDUG� DQG WKH
VROHQRLG�

(OHFWULFDO FKDUDFWHULVWLFV RI WKH UHPRWH FORVH DUH OLVWHG LQ
7DEOH ����

)LJXUH ����� 5HPRWH FORVH DFFHVVRU\ NLW�

5HPRYLQJ WKH 5HPRWH &ORVH
8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH UHPRWH FORVH
VROHQRLG DQG FLUFXLW ERDUG IRU UHSODFHPHQW� DV LOOXVWUDWHG
LQ )LJXUH ����� ,I RQO\ WKH VROHQRLG RU FLUFXLW ERDUG LV WR
EH UHSODFHG� LW LV QRW QHFHVVDU\ WR UHPRYH ERWK
FRPSRQHQWV�
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)LJXUH ����� 5HPRYDO RU LQVWDOODWLRQ RI WKH UHPRWH FORVH DFFHVVRU\�

1RPLQDO
&RQWURO
9ROWDJH

0LQLPXP
3LFNXS
9ROWDJH

,QUXVK
&XUUHQW� $

6HDOHG
&XUUHQW� $

�� 9GF �� ��� ���

��� 9GF ��� ��� ���

��� 9GF ��� ���� ����

��� 9DF� �� +] �� ��� ����

��� 9DF� �� +] �� ��� ����

��� 9DF� �� +] ��� ��� ����

��� 9DF� �� +] ��� ��� ����

7DEOH ���� 5HPRWH FORVH HOHFWULFDO FKDUDFWHULVWLFV�

�� &DUHIXOO\ SODFH WKH EUHDNHU RQ D VXLWDEOH ZRUNLQJ
VXUIDFH� VR WKDW WKH ULJKW IURQW RI WKH EUHDNHU LV
DFFHVVLEOH�

�� ,I WKH FLUFXLW ERDUG LV WR EH UHSODFHG� GLVFRQQHFW WKH
WZR UHPRWH FORVH ZLUHV DW WHUPLQDOV � DQG �� RI WKH
VHFRQGDU\ GLVFRQQHFW $ EORFN� &XW WKH ZLUH WLHV� DV
QHHGHG� VR WKDW WKH ZLUHV FDQ EH UHPRYHG ZLWK WKH
FLUFXLW ERDUG�

�� 5HPRYH WKH WZR VFUHZV DQG ORFN ZDVKHUV VHFXULQJ
WKH UHVLVWRU WR WKH PRXQWLQJ SODWH� DV LOOXVWUDWHG LQ
)LJXUH ����� 7ZR DFFHVV KROHV LQ WKH VLGH SODWH�
LQGLFDWHG LQ )LJXUH ����� PD\ EH XVHIXO IRU LQVHUWLQJ
D VFUHZ GULYHU WR ORRVHQ WKH VFUHZV�

�� 'LVFRQQHFW WKH WZR OHDGV IURP WKH FLUFXLW ERDUG WR

WKH VROHQRLG�

�� 5HPRYH RQH RI WKH VQDS ULQJV IURP WKH SLQ FRQ�
QHFWLQJ WKH VROHQRLG WR WKH FORVLQJ OLQN RQ WKH
FKDUJLQJ PHFKDQLVP� WKHQ VOLGH RXW WKH SLQ WR
GLVFRQQHFW WKH VROHQRLG IURP WKH FKDUJLQJ
PHFKDQLVP�

)LJXUH ����� $WWDFKLQJ RU UHPRYLQJ WKH UHVLVWRU�

�� 5HPRYH WKH WZR VFUHZV &� ORFN ZDVKHUV� DQG VSDFHUV
DWWDFKLQJ WKH VROHQRLG WR WKH PRXQWLQJ SODWH� WKHQ
UHPRYH WKH VROHQRLG� 7ZR DFFHVV KROHV LQ WKH VLGH
SODWH� LQGLFDWHG LQ )LJXUH ����� PD\ EH XVHIXO IRU
LQVHUWLQJ D VFUHZ GULYHU WR ORRVHQ VFUHZV &�

�� &DUHIXOO\ SODFH WKH EUHDNHU RQ LWV EDFN VXUIDFH�
VXSSRUWHG RQ WKH SULPDU\ GLVFRQQHFWV�

�� 'LVFRQQHFW DQG UHPRYH WKH RSHQLQJ VSULQJ IURP WKH
ULJKW SROH� DV LOOXVWUDWHG LQ )LJXUH ����
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)LJXUH ����� 5HPRWH FORVH LQVWDOOHG LQ WKH EUHDNHU� VKRZLQJ WKH

ORFDWLRQV RI DFFHVV KROHV LQ WKH EUHDNHU VLGH SODWH�

��� :RUNLQJ IURP WKH ERWWRP RI WKH EUHDNHU� ORRVHQ
VFUHZV % DWWDFKLQJ WKH LQVXODWLQJ VSDFHU WR WKH
FLUFXLW ERDUG� WKHQ VOLGH RXW WKH VSDFHU�

��� 5HPRYH VFUHZV $ DQG % ZLWK WKHLU ORFN ZDVKHUV� IODW
ZDVKHUV� DQG VSDFHUV� 5HPRYH WKH FLUFXLW ERDUG IURP
WKH PRXQWLQJ SODWH�

,QVWDOOLQJ WKH 5HPRWH &ORVH

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO D UHSODFHPHQW
UHPRWH FORVH VROHQRLG DQG FLUFXLW ERDUG� DV LOOXVWUDWHG LQ
)LJXUH ����� ,I WKLV LV D QHZ LQVWDOODWLRQ LQWR D EUHDNHU WKDW
ZDV QRW HTXLSSHG DW WKH IDFWRU\ ZLWK D UHPRWH FORVH� VHH
WKH LQVWDOODWLRQ LQVWUXFWLRQV LQ '(+²���� VXSSOLHG ZLWK
WKH UHPRWH FORVH NLW� �7KH FLUFXLW EUHDNHU VKRXOG EH
UHVWLQJ RQ WKH SULPDU\ GLVFRQQHFWV ZLWK WKH ULJKW SROH
RSHQLQJ VSULQJ UHPRYHG� DV LQ WKH UHPRYDO SURFHGXUH
DERYH��

�� $WWDFK WKH FLUFXLW ERDUG WR WKH UHDU RI WKH PRXQWLQJ
SODWH ZLWK WKH WKUHH VFUHZV� IODW ZDVKHUV� ORFN
ZDVKHUV� DQG VSDFHUV� 7LJKWHQ VFUHZ $� EXW OHDYH
VFUHZV % ORRVH�

�� 3ODFH WKH LQVXODWLQJ EDUULHU RYHU WKH FLUFXLW ERDUG VR
WKDW WKH WZR VORWV RQ WKH HGJH VOLGH XQGHUQHDWK WKH
KHDGV DQG ZDVKHUV RI VFUHZV %� 7LJKWHQ VFUHZV %�

�� 5HFRQQHFW WKH RSHQLQJ VSULQJ RQ WKH ULJKW SROH DQG
SODFH WKH EUHDNHU XSULJKW RQ LWV ERWWRP VXUIDFH IRU
WKH UHVW RI WKH LQVWDOODWLRQ�

�� 6OLGH WKH VROHQRLG XQGHUQHDWK WKH LQVXODWLQJ EDUULHU�
WKHQ DWWDFK ZLWK WZR VFUHZV & DQG ORFN ZDVKHUV

WKRXJK WKH VORWV LQ WKH EDUULHU� ZLWK WKH WZR VSDFHUV
EHWZHHQ WKH VROHQRLG DQG WKH PRXQWLQJ SODWH� 7ZR
DFFHVV KROHV LQ WKH VLGH SODWH� LQGLFDWHG LQ )LJXUH
����� PD\ EH XVHIXO IRU LQVHUWLQJ D VFUHZ GULYHU WR
WLJKWHQ VFUHZV &� 6OLGH WKH WDE RQ WRS RI WKH EDUULHU
LQWR WKH ZLQGRZ LQ WKH PRXQWLQJ SODWH�

�� $WWDFK WKH UHVLVWRU WR WKH PRXQWLQJ SODWH ZLWK WKH
WZR VFUHZV DQG ORFN ZDVKHUV SURYLGHG� DV VKRZQ LQ
)LJXUH ����� 7ZR DFFHVV KROHV LQ WKH VLGH SODWH�
LQGLFDWHG LQ )LJXUH ����� PD\ EH XVHIXO IRU LQVHUWLQJ
D VFUHZ GULYHU WR WLJKWHQ WKH WZR VFUHZV�

�� 6OLGH RQH RI WKH VQDS ULQJV RQWR WKH VROHQRLG SLQ�
FRQQHFW WKH VROHQRLG FORVLQJ PHFKDQLVP WR WKH
XSSHU KROH RQ WKH FORVLQJ PHFKDQLVP ZLWK WKH SLQ�
WKHQ DWWDFK WKH RWKHU VQDS ULQJ�

�� &RQQHFW WKH WZR OHDGV ZLWK FLUFXODU OXJV IURP WKH
FLUFXLW ERDUG WR WKH VROHQRLG VFUHZ FRQQHFWRUV� DV
VKRZQ LQ )LJXUH �����

�� 5XQ WKH ZLUHV IURP WKH UHPRWH FORVH WR WKH VHFRQ�

GDU\ GLVFRQQHFW $ EORFN DQG DWWDFK WR WHUPLQDOV �

DQG ��� $WWDFK WKH ZLUHV WR WKH EUHDNHU IUDPH ZLWK

ZLUH WLHV DV QHHGHG�
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�²� $X[LOLDU\ 6ZLWFK

$X[LOLDU\ VZLWFKHV SURYLGH UHPRWH LQGLFDWLRQ RI WKH
EUHDNHU PDLQ FRQWDFW SRVLWLRQ DQG DUH DYDLODEOH LQ ZLWK
IRXU RU VHYHQ VWDJHV� (DFK DX[LOLDU\ VZLWFK VWDJH SURYLGHV
WZR FRQWDFWV WKDW FDQ EH XVHG WR LQGLFDWH EUHDNHU PDLQ
FRQWDFW SRVLWLRQ� 7KH $ FRQWDFW LV RSHQ RU FORVHG WKH
VDPH DV WKH EUHDNHU� ZKLOH WKH % FRQWDFW LV RSSRVLWH WR WKH
EUHDNHU FRQWDFWV� 2GG�QXPEHUHG VZLWFKHV DUH $ W\SH DQG
HYHQ�QXPEHUHG VZLWFKHV DUH % W\SH�

7KH DX[LOLDU\ VZLWFK LV DYDLODEOH DV D NLW LQFOXGLQJ DOO
PRXQWLQJ KDUGZDUH� DV LOOXVWUDWHG LQ )LJXUH �����

7KH DX[LOLDU\ VZLWFK FRQWDFW UDWLQJV DUH OLVWHG LQ 7DEOH ��
��

$X[LOLDU\ VZLWFK FRQQHFWLRQV WR WKH VHFRQGDU\ GLVFRQQHFW
DUH OLVWHG LQ 7DEOH ����

)LJXUH ���� $X[LOLDU\ VZLWFK NLW�

9ROWDJH 5DWLQJ

��� 9DF �� $

��� 9DF �� $

��� 9DF � $

��� 9GF �� $

��� 9GF � $

������� 9DF ��� KS

7DEOH ���� $X[LOLDU\ VZLWFK FRQWDFW UDWLQJV�

5HPRYLQJ WKH $X[LOLDU\ 6ZLWFK

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH DQ DX[LOLDU\
VZLWFK� DV LOOXVWUDWHG LQ )LJXUH �����

�� &DUHIXOO\ SRVLWLRQ WKH EUHDNHU RQ WKH ZRUN VXUIDFH VR
WKDW WKH OHIW IURQW LV DFFHVVLEOH�

�� 'LVFRQQHFW WKH ZLUHV DW WKH WHUPLQDOV RQ WKH DX[�
LOLDU\ VZLWFK� FDUHIXOO\ PDUNLQJ WKHP IRU UHLQ�
VWDOODWLRQ RQ WKH UHSODFHPHQW VZLWFK�

$X[LOLDU\ 6ZLWFK
&RQWDFW

6HFRQGDU\ 'LVF�
7HUPLQDO �

� �12� $��

�& $�

� �1&� $��

�& $�

� �12� $��

�& $�

� �1&� $��

�& $�

� �12� $�

� �1&� $�

�& $�

� �12� &��

�& &�

�� �1&� &��

��& &�

�� �12� &��

��& &�

�� �1&� &��

��& &�

�� �12� &��

��& &�

�� �1&� &��

��& &�

7DEOH ���� $X[LOLDU\ VZLWFK FRQQHFWLRQV WR WKH VHFRQGDU\ GLVFRQQHFW�

)LJXUH ����� 5HPRYDO RU LQVWDOODWLRQ RI WKH DX[LOLDU\ VZLWFK�

�� 5HPRYH WKH WZR VSULQJ FOLSV IURP WKH HQG RI WKH
DX[LOLDU\ VZLWFK FHQWHU VKDIW� 5HPRYH WKH WZR VFUHZV�
ORFN ZDVKHUV� DQG QXWV VHFXULQJ WKH DX[LOLDU\ VZLWFK
WR WKH PRXQWLQJ SODWH DQG UHPRYH WKH VZLWFK�
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,QVWDOOLQJ WKH $X[LOLDU\ 6ZLWFK

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO D UHSODFHPHQW
DX[LOLDU\ VZLWFK� ,I WKLV LV D QHZ LQVWDOODWLRQ LQWR D EUHDNHU
WKDW ZDV QRW HTXLSSHG DW WKH IDFWRU\ ZLWK DQ DX[LOLDU\
VZLWFK� VHH WKH LQVWDOODWLRQ LQVWUXFWLRQV LQ '(+²����
VXSSOLHG ZLWK WKH DX[LOLDU\ VZLWFK NLW�

�� ,QVHUW WKH DX[LOLDU\ VZLWFK LQWR WKH EUHDNHU OLQNDJH DV
VKRZQ LQ )LJXUH ����� VR WKDW WKH VKDIW IRUPV WKH
SLYRW IRU WKH OLQNDJH� 7KH DX[LOLDU\ VZLWFK PXVW EH
DOLJQHG DV VKRZQ LQ )LJXUH ����� ZLWK WKH OLQH
VFULEHG LQWR WKH HQG RI WKH VKDIW YHUWLFDO DQG
FRQWDFWV � DQG �& DV VKRZQ� 9HULI\ WKDW WKH EUHDNHU

LV 23(1 GXULQJ WKLV DOLJQPHQW�

�� $WWDFK WKH WZR VSULQJ FOLSV RYHU WKH HQG RI WKH VKDIW�
7KH VSULQJ FOLSV VKRXOG EH LQVWDOOHG ��� GHJUHHV
IURP HDFK RWKHU� 6HFXUH WKH DX[LOLDU\ VZLWFK ZLWK WKH
WZR VFUHZV� IODW ZDVKHUV� DQG QXWV VXSSOLHG� DV VKRZQ
LQ )LJXUH ����� )LJXUH ���� LV D YLHZ RI WKH LQVWDOOHG
DX[LOLDU\ VZLWFK IURP WKH IURQW RI WKH EUHDNHU�

�� &RQQHFW WKH ZLUHV WR WKH QHZ DX[LOLDU\ VZLWFK�
HQVXULQJ WKDW WKH\ DUH FRQQHFWHG WR WKH SURSHU
WHUPLQDOV�

�� &ORVH DQG WULS WKH EUHDNHU WR YHULI\ RSHUDWLRQ RI WKH
DX[LOLDU\ VZLWFK� &KHFN WKH VWDWXV RI FRQWDFWV �²�&
DQG �²�& ZLWK WKH EUHDNHU RSHQ DQG FORVHG�

)LJXUH ����� $X[LOLDU\ VZLWFK DOLJQHG DQG LQVWDOOHG RQ WKH EUHDNHU�

)LJXUH ����� )URQW YLHZ RI WKH LQVWDOOHG DX[LOLDU\ VZLWFK�
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�²� 2SHQ�)XVH /RFNRXW

7KH RSHQ�IXVH ORFNRXW� LOOXVWUDWHG LQ )LJXUH ����� LV XVHG
LQ FRPELQDWLRQ ZLWK D IXVH UROORXW HOHPHQW� :KHQ DQ\
IXVH EORZV� WKH RSHQ�IXVH ORFNRXW WULSV WKH EUHDNHU WR
SUHYHQW VLQJOH�SKDVLQJ� 7KLV DFFHVVRU\ LV DYDLODEOH RQO\ DV
D IDFWRU\�LQVWDOOHG RSWLRQ�

7KH RSHQ�IXVH ORFNRXW FRQWDLQV DQ LQGLYLGXDO WULS VROH�
QRLG IRU HDFK SROH� FRQQHFWHG GLUHFWO\ DFURVV WKH IXVH LQ
WKDW SKDVH� :KHQ DQ\ IXVH EORZV� LWV VROHQRLG LV HQHUJL]HG
WKURXJK FRQQHFWLRQV WR WKH VHFRQGDU\ GLVFRQQHFW�
LOOXVWUDWHG LQ )LJXUH ����� DQG WULSV WKH EUHDNHU� $Q
LQGLFDWRU VKRZV ZKLFK IXVH KDV EORZQ� 7KH EUHDNHU
FDQQRW EH UHFORVHG XQWLO WKH UHVHW EXWWRQ LV SUHVVHG RQ WKH
RSHQ�IXVH ORFNRXW�

)LJXUH ����� 2SHQ�IXVH ORFNRXW DFFHVVRU\�

)LJXUH ����� 2SHQ�IXVH ORFNRXW FRQQHFWLRQV WR WKH VHFRQGDU\

GLVFRQQHFW�

5HPRYLQJ WKH 2SHQ�)XVH /RFNRXW

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH RSHQ�IXVH
ORFNRXW GHYLFH�

�� 'LVFRQQHFW WKH ZLUHV IURP WKH RSHQ�IXVH ORFNRXW DW
WHUPLQDOV ��� ��� ��� ��� ��� DQG �� RI WKH VHFRQGDU\
GLVFRQQHFW & EORFN� &XW DQ\ ZLUH WLHV� DV QHFHVVDU\ WR
UHOHDVH WKH ZLUHV EDFN WR WKH RSHQ�IXVH ORFNRXW�

�� 5HPRYH WKH ILYH EROWV VHFXULQJ WKH RSHQ�IXVH ORFNRXW
WR WKH VLGH SODWH DQG IURQW IUDPH RI WKH EUHDNHU�

�� /RZHU WKH RSHQ�IXVH ORFNRXW� JXLGLQJ WKH WULS URG
WKURXJK WKH WULS URG JXLGH RQ WKH PRXQWLQJ EUDFNHW�
DV VKRZQ LQ )LJXUH �����

)LJXUH ����� 2SHQ�IXVH ORFNRXW DGMXVWPHQWV� VLGH YLHZ�

,QVWDOOLQJ WKH 2SHQ�)XVH /RFNRXW

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO D UHSODFHPHQW
RSHQ�IXVH ORFNRXW�

�� 0RYH WKH UHSODFHPHQW RSHQ�IXVH ORFNRXW LQWR SRVL�
WLRQ� FDUHIXOO\ JXLGLQJ WKH WULS URG WKURXJK WKH KROH
LQ WKH WULS URG JXLGH RQ WKH PRXQWLQJ EUDFNHW�

�� ,QVHUW WKH ILYH EROWV WR VHFXUH WKH RSHQ�IXVH ORFNRXW WR
WKH EUHDNHU VLGH SODWH DQG IURQW IUDPH� 7LJKWHQ WR
�� LQ�OE�

�� &RQQHFW WKH ZLUHV IURP WKH FRLOV RQ WKH RSHQ�IXVH
ORFNRXW WR WKH VHFRQGDU\ GLVFRQQHFW & EORFN DV IRO�
ORZV�

� 3KDVH $ WR WHUPLQDOV �� DQG ���

� 3KDVH % WR WHUPLQDOV �� DQG ���

� 3KDVH & WR WHUPLQDOV �� DQG ���
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�� $UPDWXUH RYHUWUDYHO RI ����²���� LQFK LV UHTXLUHG
ZKHQ WKH EUHDNHU LV WULSSHG� $GMXVW DUPDWXUH
RYHUWUDYHO DV IROORZV�

D� &KDUJH WKH FORVLQJ VSULQJV WR SXW WKH EUHDNHU LQ
WKH UHVHW SRVLWLRQ�

E� /RRVHQ WKH WULS URG ORFN QXW DQG WXUQ WKH URG LQ
RU RXW WR JLYH D �����LQFK FOHDUDQFH EHWZHHQ WKH
WULS SDGGOH DQG WKH HQG RI WKH WULS URG� DV VKRZQ
LQ )LJXUH �����

F� 5HWLJKWHQ WKH WULS URG ORFN QXW�

�� &OHDUDQFH RI ���� LQFK VKRXOG EH PDLQWDLQHG DW WKH
UHVHW NQRE� DV VKRZQ LQ )LJXUH ����� 7R DGMXVW WKLV
FOHDUDQFH� ORRVHQ WKH ORFN QXW DW WKH EXWWRQ DQG WXUQ
WKH EXWWRQ LQ XQWLO WKH SURSHU GLVWDQFH LV DFKLHYHG�
5HWLJKWHQ WKH ORFN QXW�

�²� 5HPRWH &KDUJH�,QGLFDWLRQ 6ZLWFK

7KH UHPRWH FKDUJH�LQGLFDWLRQ VZLWFK� LOOXVWUDWHG LQ )LJXUH
����� DOORZV UHPRWH PRQLWRULQJ RI WKH VWDWH RI WKH FORVLQJ
VSULQJV RQ EUHDNHUV HTXLSSHG ZLWK D FKDUJLQJ PRWRU�
:KHQ WKH VSULQJV DUH FKDUJHG� WHUPLQDOV � DQG �� DW WKH
& VHFRQGDU\ GLVFRQQHFW DUH VKRUWHG DQG DUH RSHQ ZKHQ
WKH VSULQJV DUH GLVFKDUJHG�

5HPRYLQJ WKH 5HPRWH &KDUJH ,QGLFDWLRQ
6ZLWFK

8VH WKH IROORZLQJ SURFHGXUH WR UHPRYH WKH UHPRWH FKDUJH
LQGLFDWLRQ VZLWFK IRU UHSODFHPHQW� DV LOOXVWUDWHG LQ )LJXUH
�����

)LJXUH ����� 5HPRWH FKDUJH�LQGLFDWLRQ VZLWFK�

�� &DUHIXOO\ SRVLWLRQ WKH EUHDNHU RQ WKH ZRUN VXUIDFH VR
WKDW WKH ULJKW IURQW LV DFFHVVLEOH�

�� 5HPRYH WKH HVFXWFKHRQ� DV GHVFULEHG LQ 6HFWLRQ �²��

�� 5HPRYH WKH WZR VFUHZV DQG ORFN ZDVKHUV VHFXULQJ
WKH FRYHU RYHU WKH UHPRWH�FKDUJH LQGLFDWLRQ VZLWFK
DQG WKH PRWRU FXW�RII VZLWFK DQG OLIW RII WKH FRYHU�

�� 'LVFRQQHFW WKH WZR ZLUHV RQ WKH VFUHZ WHUPLQDOV RQ
WKH UHPRWH�FKDUJH LQGLFDWLRQ VZLWFK�

�� 5HPRYH WKH QXW VHFXULQJ WKH VZLWFK WR WKH PRXQWLQJ
EUDFNHW DQG UHPRYH WKH VZLWFK�

,QVWDOOLQJ WKH 5HPRWH &KDUJH ,QGLFDWLRQ
6ZLWFK

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO D UHSODFHPHQW
UHPRWH FKDUJH LQGLFDWLRQ VZLWFK� DV LOOXVWUDWHG LQ )LJXUH
�����

�� ,QVHUW WKH EXWWRQ HQG RI WKH VZLWFK LQWR WKH KROH LQ
WKH PRXQWLQJ EUDFNHW DQG VHFXUH ZLWK WKH QXW RQ
WKH WKUHDGHG VKDIW�

�� $WWDFK WKH WZR ZLUHV WR WKH VFUHZ WHUPLQDOV RQ WKH

VZLWFK�

�� $GMXVW WKH VZLWFK DV LOOXVWUDWHG LQ )LJXUH �����

D� &KDUJH WKH FORVLQJ VSULQJV ZLWK WKH PDQXDO
FKDUJLQJ KDQGOH�

E� 7KH PDLQ VWHP RI WKH VZLWFK VKRXOG EH ORFDWHG
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EHWZHHQ ����� DQG ����� LQFK IURP WKH WKUHDGHG

EDUUHO�

F� ,I QHFHVVDU\� DGMXVW WKH VZLWFK GHSUHVVLRQ E\
ORRVHQLQJ WKH VZLWFK PRXQWLQJ QXWV DQG PRYLQJ
WKH VZLWFK LQ RU RXW RI LWV PRXQWLQJ EUDFNHW� 5H�
WLJKWHQ WKH PRXQWLQJ QXWV�

�� 3ODFH WKH FRYHU RYHU WKH VZLWFKHV DQG VHFXUH WR WKH
PRXQWLQJ EUDFNHW ZLWK WKH WZR VFUHZV DQG ORFN
ZDVKHUV�

�� 5HSODFH WKH HVFXWFKHRQ� DV GHVFULEHG LQ 6HFWLRQ �²��

)LJXUH ����� 5HPRYDO RU LQVWDOODWLRQ RI WKH UHPRWH FKDUJH�LQGLFDWLRQ

VZLWFK�
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$²� %UHDNHU 5HWDLQLQJ +DUGZDUH

7KH UHWDLQLQJ KDUGZDUH LWHPV OLVWHG LQ 7DEOH $�� DUH
DYDLODEOH LQ SDFNDJHV RI ���� 2UGHU E\ WKH FDWDORJ
QXPEHU OLVWHG�

6KDIW
6L]H� LQ�

6TXHH]H
5LQJV

5HWDLQLQJ
5LQJV

5HWDLQLQJ
&OLS

����� ��������*� ��������*� ²

����� ��������*� ��������*�� ²
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