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Read and fully understand the precautions contained in this manual before operating 

or servicing this machine.  Refer to Section 1 for important safety information. 





This manual is a guide for the operation and routine maintenance of a NORDCO Railroad Maintenance 
Machine.  It covers product technical information, basic operating and maintenance procedures, and 
safety information and is provided for use by the qualified personnel who will supervise, operate or service 
the equipment described herein.   
 
Measurements in this manual are given in both metric and customary U.S. unit equivalents. 
 
Personnel responsible for the operation and maintenance of this equipment should thoroughly study the 
manual before commencing operation or maintenance procedures. 

 
This manual should be considered a permanent part of your machine and should 
remain with the machine at all times. 
 
Additional copies of this manual are available either as a part (Operation Manual 
only) or a whole (operation and parts manual), at a nominal cost, through our Part 
Sales Department.  Additional service information, parts, and application information 
is available through these Nordco product support resources: 
 

NORDCO Sales:  Milwaukee, Wisconsin 
(414) 766-2180 

    sales@nordco.com
 
NORDCO Parts:  Milwaukee, Wisconsin 

1-800-647-1724 
parts@nordco.com 

 
Oshawa, Ontario, Canada 
(905) 579-4058, Ext. 224 
oshsales@nordco.com

 
NORDCO Service:  1-800-445-9258 

service@nordco.com 
 
 
We ask that if you have any comments or suggestions about this manual, let us hear from you.  We are 
here to be of service to you, our customers.  Direct your comments and inquiries to: 
 

 
Technical Documentation Department 

 NORDCO Inc. 
245 W. Forest Hill Avenue 

Oak Creek, WI  53154 
 
 
 

mailto:sales@nordco.com
mailto:parts@nordco.com
mailto:oshsales@nordco.com


 HAZARDOUS MATERIAL DATA 
 
In an effort to provide information necessary for your employee safety training program and to meet the 
requirements of OSHA Hazard Communication Standard 1910.1200, we have OSHA Form 20 Safety Data 
Sheets available that cover the material contained in this machine. 
 
If you are interested in receiving this information, please refer to the Name, model, and Serial Number of 
your machine when calling or writing, and direct your inquiries to: 
 

 
 

 
Vice-President of Operations 

NORDCO Inc. 
245 W. Forest Hill Avenue 

Oak Creek, WI  53154 
 

Fax: (414) 766-2299 
Phone: (414) 766-2288 
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æîäæõéäéèðèëíçô 6DIHW\ñ 3DJH ì

6$)(7< $/(57 6<0%2/6ü
7KHVH DUH WKH VDIHW\ðDOHUW V\PEROVï 7KHVH V\PEROV PHDQV SD\
DWWHQWLRQü <RXU VDIHW\ LV DW ULVNü

'$1*(5 W\SLFDOO\ GHILQHV WKH PRVW VHULRXV KD]DUGVï '$1*(5
XVXDOO\ PHDQV WKDW LPSURSHU XVH FRXOG UHVXOW LQ VHYHUH ERGLO\
KDUP RU HYHQ GHDWKï

:$51,1* PHDQV WKDW LPSURSHU XVH FRXOG UHVXOW LQ VHYHUH
ERGLO\ KDUP DQGîRU H[WHQVLYH PDFKLQH GDPDJHï

&$87,21 PHDQV WKDW LPSURSHU XVH FRXOG UHVXOW LQ PDFKLQH
GDPDJHï

6$)(7<

3OHDVH UHDG DQG FRPSO\ ZLWK DOO RI WKH VDIHW\ SUHFDXWLRQV LQ WKLV PDQXDO DQG WKRVH VXSSRUWLQJ RSWLRQDO HTXLSPHQW IRU
WKLV PDFKLQHï

*(1(5$/

'2 127 XVH WKLV RSWLRQ IRU ZRUN RSHUDWLRQV RWKHU WKDQ IRU ZKLFK LW ZDV LQWHQGHGï

125'&2 LV QRW UHVSRQVLEOH IRU DQ\ PRGLILFDWLRQV PDGH ZLWKRXW DXWKRUL]DWLRQ RU ZULWWHQ DSSURYDOï 5HSODFH DOO 125'&2
DQG 2(0 SDUWV ZLWK JHQXLQH 125'&2 RU 2(0 SDUWVï 8VH RI QRQð2(0 SDUWV FRXOG FRPSURPLVH WKH VDIHW\ RI \RXU
PDFKLQHï

)2//2: 6$)(7< ,16758&7,216

&DUHIXOO\ UHDG DOO VDIHW\ PHVVDJHV LQ WKLV PDQXDOï /HDUQ KRZ WR RSHUDWH WKH PDFKLQH DQG KRZ WR XVH FRQWUROV SURSHUO\ï
'R QRW OHW DQ\RQH RSHUDWH WKLV PDFKLQH ZLWKRXW LQVWUXFWLRQï
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*(1(5$/ 6$)(7< 7,36

2QO\ WUDLQHG DQG DXWKRUL]HG SHUVRQQHO VKRXOG EH DOORZHG WR RSHUDWH WKLV PDFKLQHï ,Q DGGLWLRQñ DOO SHUVRQQHO DW WKH
ZRUNVLWH õJDQJô VKRXOG EH DZDUH RI WKH VDIHW\ FRQFHUQV DQG WKHLU LQGLYLGXDO UHVSRQVLELOLWLHV SULRU WR ZRUNLQJ WKLV
PDFKLQHï *HQHUDO JXLGHOLQHV LQFOXGHã

ìï +DQGOH IXHO VDIHO\ï ,W LV KLJKO\ IODPPDEOH DQG SURORQJHG EUHDWKLQJ RI IXPHV PD\ FDXVH ERGLO\ KDUPï

ëï 3UHSDUH IRU HPHUJHQFLHVï .HHS D ILUVW DLG NLW DQG ILUH H[WLQJXLVKHU KDQG\ï

êï 3URWHFW DJDLQVW IO\LQJ SLHFHV RI PHWDO DQG GHEULV E\ ZHDULQJ VDIHW\ JODVVHV RU JRJJOHVï

éï :HDU JRRGðILWWLQJ SDQWV DQG VKLUWñ QR EDJJ\ RU ORRVH FORWKLQJï

èï 3URWHFW \RXU KHDG DQG H\HV IURP IO\LQJ GHEULV E\ ZHDULQJ D KDUG KDW DQG VDIHW\ JRJJOHVîJODVVHVï

çï :HDU OHDWKHU JORYHV WR SURWHFW \RXU KDQGV IURP YLEUDWLRQ RU IO\LQJ PHWDO SDUWLFOHVï

æï 8VH VDIHW\ðWRHG ZRUN ERRWVï

6$)(7< '85,1* :25.

125'&2 UHFRPPHQGV WKH XVH RI D &RPPDQG SRVLWLRQï 7KLV PHDQV WKDW WKH PDFKLQH LV QHYHU UXQQLQJ XQOHVV
VRPHRQH LV VLWWLQJ DW WKH FRQWURO VWDWLRQï 7R SUHYHQW LQMXU\ WR SHUVRQQHO RU GDPDJH WR WKH PDFKLQHñ LW LV KLJKO\
UHFRPPHQGHG WRã

ìï 0DNH FHUWDLQ WKDW QR RQH LV LQ WKH SDWK RI WKLV PDFKLQHï :KHWKHU LQ ZRUN RU WUDYHO PRGHñ PDNH FHUWDLQ WKDW DOO
SHUVRQQHO KDYH OHIW WKH DUHD EHIRUH PRYLQJ WKLV PDFKLQHï

ëï 0DNH FHUWDLQ WKDW WKH VWHSV DQG SDWK IRU HQWHULQJ RU H[LWLQJ WKH PDFKLQH DUH FOHDU RI PXGñ GHEULVñ HTXLSPHQWñ
DQG DQ\ RWKHU REVWDFOHV WKDW PD\ SUHYHQW HPHUJHQF\ H[LW IURP WKH PDFKLQHï

êï $OZD\V XVH WKH VWHSV DQG KDQGOHV SURYLGHG IRU HQWHULQJ RU H[LWLQJ WKLV PDFKLQHï

éï 1(9(5 H[LW WKH PDFKLQH ZKLOH WKH PDFKLQH LV PRYLQJï

èï 6ORZ GRZQ WKH ZRUN F\FOH DQG XVH VORZHU WUDYHO VSHHGV LQ FRQJHVWHG RU SRSXODWHG DUHDVï 8VH D FRPPRQO\
XQGHUVWRRG VLJQDO VR WKDW RWKHUV FDQ ZDUQ WKH RSHUDWRU WR VORZ RU KDOW ZRUN LQ D SRVVLEOH KD]DUGRXV VLWXDWLRQï

çï +DOW ZRUN LI YLVLELOLW\ LV SRRUï 6WURQJ UDLQVñ IRJñ DQG H[WUHPHO\ GXVW\ DQG EORZLQJ FRQGLWLRQV FDQ REVFXUH YLVLELOLW\
LQ \RXU ZRUN DUHDï :DLW IRU ZHDWKHU WR LPSURYH EHIRUH FRQWLQXLQJ ZRUNï

æï $Q\RQH VWDQGLQJ QHDU WKH PDFKLQH LV DW ULVN RI EHLQJ LQMXUHGï 0DNH FHUWDLQ WKH\ NHHS DZD\ IURP WKH ZRUNKHDGV
DQG DQ\ RWKHU PRYLQJ DVVHPEO\ GXULQJ ZRUNLQJ RSHUDWLRQVï

åï 7KHUH DUH VWDQGDUG JXDUGV LQ SODFH RQ WKLV PDFKLQHï 7KHVH DUH WR EH UHPRYHG RQO\ ZKHQ VHUYLFH RU
PDLQWHQDQFH LV EHLQJ SHUIRUPHG LQ WKDW DUHDï 5HLQVWDOO JXDUGV DIWHU ZRUN KDV EHHQ FRPSOHWHGï

äï &KHFN DQG VHUYLFH WKH ILUH H[WLQJXLVKHU õLI VR HTXLSSHGô DW UHJXODU LQWHUYDOVï 0DNH FHUWDLQ DOO SHUVRQQHO DUH
WUDLQHG LQ LWV XVHï 1RWH ð 1RQðXVH RI ILUH H[WLQJXLVKHU VWLOO UHTXLUHV WKDW LW EH UHFKDUJHG DW WKH LQWHUYDO VWDWHG RQ
LWV ODVW LQVSHFWLRQ QRWLFHï

ììï 7KHUH DUH ORFNXSV RQ WKLV PDFKLQH WKDW DUH XVHG IRU ERWK ZRUN DQG WUDYHOï 7KHVH VKRXOG EH NHSW FOHDU DQG IUHH
RI GHEULVñ JUHDVHñ HWFï 6HH /RFNXS VHFWLRQ IRU LQVWUXFWLRQV RQ WKHLU XVHï

6$)(7< '85,1* :25. õ&RQWLQXHGô
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ìëï ,QVSHFW KD]DUG GHFDOV DQG UHSODFH ZKHQ WKH\ EHFRPH XQUHDGDEOH RU DUH GDPDJHGï õ6HH ¦+D]DUG 'HFDOV§ DW WKH
HQG RI WKLV 6DIHW\ VHFWLRQôï

ìêï 6HDWEHOWV VKRXOG EH XVHG DW DOO WLPHVï :KHQHYHU WKH HQJLQH LV UXQQLQJñ WKH RSHUDWRU VKRXOG EH LQ KLVîKHU VHDW
DW HLWKHU WKH RSHUDWRU VWDWLRQ õ:RUN RU 7UDYHO 6WDWLRQVô ZLWK WKH VHDW EHOW SURSHUO\ LQVWDOOHGï

ìéï .HHS WKH VWDWLRQ IORRUV DQG ORJLF ER[ FRQVROH IUHH RI WRROV DQGîRU SHUVRQDO LWHPVï

6$)(7< '85,1* 75$9(/

7UDYHOLQJ LQ WKLV PDFKLQH UHTXLUHV DOO VWHSV OLVWHG DERYHñ LQ DGGLWLRQã

ìï 5LGHUV RQ WKLV PDFKLQH GXULQJ WUDYHO DUH OLPLWHG WR WKH DPRXQW RI VHDWV DYDLODEOHï 1HYHU DOORZ WKH WRWDO QXPEHU
RI SHUVRQQHO ULGLQJ RQ WKLV PDFKLQH WR H[FHHG WKH QXPEHU RI VHDWV DYDLODEOHï

ëï $OZD\V PDNH FHUWDLQ WKDW ORFNXSV SURYLGHG RQ WKLV PDFKLQH DUH IUHH RI GHEULV RU JUHDVH DQG DUH LQ SODFH SULRU
WR WUDYHOï

êï 2SHUDWH WKH PDFKLQH FDUHIXOO\ ZKHQ EDG ZHDWKHU FRQGLWLRQV H[LVWï ,F\ RU ZHW FRQGLWLRQV OLPLW WKH VWRSSLQJ DELOLW\
RI WKH EUDNH V\VWHPï 0DLQWDLQ D GLVWDQFH EHWZHHQ PDFKLQHV WKDW ZLOO DOORZ \RX URRP WR VWRSï

éï +DOW WUDYHO LI YLVLELOLW\ LV SRRUï 6WURQJ UDLQVñ IRJñ DQG H[WUHPHO\ GXVW\ DQG EORZLQJ FRQGLWLRQV FDQ REVFXUH YLVLELOLW\
LQ \RXU DUHDï :DLW IRU ZHDWKHU VLWXDWLRQ WR LPSURYH EHIRUH FRQWLQXLQJ WUDYHOï

èï $ WUDYHO DODUP KDV EHHQ SURYLGHG RQ WKLV PDFKLQH WKDW VLJQDOV RWKHUV WKDW \RX KDYH FKDQJHG \RXU GLUHFWLRQ RI
WUDYHOï 0DNH FHUWDLQ LW LV ZRUNLQJ SURSHUO\ %()25( WUDYHOï 8VH D VLJQDO SHUVRQ LQ KLJK WUDIILF DUHDV ZKHUH QRLVH
PD\ GURZQ RXW WKH DODUP DQG ZKHQHYHU WKH RSHUDWRUV YLHZ LV REVWUXFWHGï

çï $Q\RQH VWDQGLQJ QHDU WKH PDFKLQH LV DW ULVN RI EHLQJ LQMXUHGï 0DNH FHUWDLQ WKH\ NHHS DZD\ IURP WKH PDFKLQH
GXULQJ WUDYHO RSHUDWLRQVï

6$)(7< '85,1* 0$,17(1$1&(

$OHUW RWKHUV LQ WKH DUHD WKDW VHUYLFH RU PDLQWHQDQFH LV EHLQJ SHUIRUPHG RQ WKLV PDFKLQHï %HFRPH IDPLOLDU ZLWKñ DQG XVHñ
\RXU FRPSDQ\©V ORFNRXWîWDJRXW SURFHGXUHV ZKHQ SHUIRUPLQJ PDLQWHQDQFH RQ WKLV PDFKLQHï 6HH /2&.287î7$*287
5(48,5(0(176 ODWHU LQ WKLV 6DIHW\ 6HFWLRQ IRU D FKDUW RQ HQHUJ\ VRXUFHV ORFDWHG RQ WKLV PDFKLQHï

'R QRW VWDUW WKH HQJLQH LI UHSDLUV RU ZRUN LV EHLQJ SHUIRUPHG DORQHï <RX VKRXOG DOZD\V KDYH DW OHDVW WZR SHRSOH ZRUNLQJ
WRJHWKHU LI WKH HQJLQH PXVW EH UXQ GXULQJ VHUYLFHï 2QH SHUVRQ QHHGV WR UHPDLQ LQ WKH FRPPDQG SRVLWLRQ õDW WKH
FRQWUROVôñ UHDG\ WR VWRS WKH PDFKLQH DQG VKXW RII HQJLQH LI WKH QHHG DULVHVï



'R QRW DOORZ DUPVñ OHJV RU
ORRVH FORWKLQJ WR JHW LQ WKH
ZD\ RI WKH PDFKLQH©V
PRYLQJ SDUWV ZKHQ PDNLQJ
DGMXVWPHQWV RU RSHUDWLQJ
WKLV PDFKLQHï )DLOXUH WR
FRPSO\ PD\ FDXVH VHULRXV
LQMXU\ RU GHDWKï

$QFKRU $SSOLFDWRU 0RGHO ( 6$)(7<

æîäæõéäéèðèëíçô 6DIHW\ñ 3DJH é

0$&+,1( 6$)(7< $/(576

:25',1* 3$*(

)281'
21

ìè

êæñ çìñ æì

éå

êæñ çì

êå



7LJKWHQ ILWWLQJV RQO\ ZKHQ V\VWHP LV
QRW SUHVVXUL]HGï +LJK SUHVVXUH
OHDNV FDQ FDXVH SHUVRQDO LQMXU\ï

$OZD\V WXUQ RII PDFKLQH ZKHQ
SHUIRUPLQJ PDLQWHQDQFHñ PDNLQJ
DGMXVWPHQWVñ RU ZKHQHYHU
XQLQWHQGHG PRYHPHQW RI PDFKLQH
FRXOG RFFXUâ XQOHVV GLUHFWHG
RWKHUZLVHï )DLOXUH WR FRPSO\ FRXOG
UHVXOW LQ SHUVRQDO LQMXU\ DQGîRU
GDPDJH WR WKH PDFKLQHï

$Q\ PDFKLQH FDQ EH KD]DUGRXV
ZKHQ UDLVHGï 7DNH DOO QHFHVVDU\
SUHFDXWLRQV EHIRUH UDLVLQJ WKH
PDFKLQHï 'R QRWñ XQGHU DQ\
FLUFXPVWDQFHVñ FOLPE XQGHU
PDFKLQH ZKHQ XVLQJ WKH WXUQWDEOHï
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7R DYRLG VHULRXV SHUVRQDO LQMXU\ñ
VWD\ FOHDU RI EUDNH VSULQJV ZKHQ
XVLQJ K\GUDXOLF FRPSUHVVLRQ WR
SODFH EUDNH ORFN SLQVï

7R DYRLG SRVVLEOH SHUVRQDO LQMXU\
DQGîRU HQJLQH GDPDJH IURP
DFFLGHQWDO HQJLQH VWDUWXSñ DOZD\V
GLVFRQQHFW WKH EDWWHU\ EHIRUH
VHUYLFLQJ WKLV PDFKLQHï

%HIRUH VWDUWLQJ D QHZ RU RYHUKDXOHG HQJLQH WKDW KDV
EHHQ LQ VWRUDJHñ FRQVXOW WKH HQJLQH PDQXIDFWXUHU©V
PDQXDO IRU LQLWLDO VWDUW LQVWUXFWLRQï )DLOXUH WR IROORZ
WKRVH LQVWUXFWLRQV FDQ UHVXOW LQ VHULRXV HQJLQH
GDPDJHï

1HYHU VKXW RII EDWWHU\ GLVFRQQHFW VZLWFK ZLWK
HQJLQH UXQQLQJï 7KLV FRXOG FDXVH GDPDJH WR WKH
YROWDJH UHJXODWRUñ DOWHUQDWRUñ DQGîRU HOHFWULFDO
V\VWHPï

8VH FDUH QRW WR DFWLYDWH /2$' 6:,7&+ ZKLOH
DQFKRUV DUH LQ JULSSHUVï ,I JULSSHUV FRPH WR SLFN XS
SRVLWLRQ DQG VWLOO KDYH DQFKRUV LQ SODFHñ VHYHUH
GDPDJH WR KROGHUV DQGîRU FKXWH FDQ UHVXOWï

$QFKRU $SSOLFDWRU 0RGHO ( 6$)(7<

:25',1* 3$*(

)281'
21

æîäæõéäéèðèëíçô 6DIHW\ñ 3DJH ç

çä

êêñ ìíí

æìñ ìíì

êêñ ìíí

çæñ ìííñ ìíì

çë



8QGHU QR FLUFXPVWDQFHV DSSO\ D VLQJOH DQFKRU
XQOHVV WKH PDFKLQH KDV EHHQ SURSHUO\ SUHSDUHG IRU
WKLV W\SH RI RSHUDWLRQï $SSO\LQJ D VLQJOH DQFKRU
ZLWKRXW PDNLQJ WKH SURSHU DGMXVWPHQWV ZLOO GDPDJH
WKH XQORDG JULSSHU F\OLQGHU URGï

%RWK FODPS DUP VWRSV PXVW EH DGMXVWHG VR WKDW WKH\
EHDU DJDLQVW WKH WRS RI WKH UDLO HYHQO\ ZKHQ WKH
FODPS DUP LV GRZQï ,I LPSURSHUO\ DGMXVWHGñ WKH
WZLVWLQJ IRUFH H[HUWHG RQ WKH FODPS DUP FRXOG FDXVH
VHULRXV GDPDJH WR WKH FODPS DUP DVVHPEO\ï

$QFKRU $SSOLFDWRU 0RGHO ( 6$)(7<

:25',1* 3$*(

)281'
21

æîäæõéäéèðèëíçô 6DIHW\ñ 3DJH æ

èí

çé

éåñ éä



$QFKRU $SSOLFDWRU 0RGHO ( 6$)(7<

æîäæõéäéèðèëíçô 6DIHW\ñ 3DJH å

/2&.287 $1'î25 7$*287 5(48,5(0(176

,W LV \RXU FRPSDQ\©V UHVSRQVLELOLW\ WR GHYHORS /RFNRXWî7DJRXW 3URFHGXUHVñ WUDLQ \RX LQ WKHLU SURSHU DQG VDIH XVHñ DQG
WR SHULRGLFDOO\ LQVSHFW \RXU ZRUN DUHD WR YHULI\ WKDW \RX DUH FRPSO\LQJ ZLWK WKH SURFHGXUHVï /RFNRXWî7DJRXW 3URFHGXUHV
PXVW EH IROORZHGü

125'&2PDFKLQHV DUH FRPSOHWHO\ ORFNHG RXW ZKHQ WKH LJQLWLRQ VZLWFK DQG EDWWHU\ GLVFRQQHFW VZLWFK KDYH EHHQ
WXUQHG WR WKH ¦2))§ SRVLWLRQ DQG WKHLU UHVSHFWLYH FRYHUV FORVHG DQG ORFNHGï +2:(9(5ñ VRPH HQHUJ\ LV VWRUHG
LQ WKH EUDNH VSULQJVñ F\OLQGHUV DQG KRVHVâ DQG WKHVH PXVW EH UHOLHYHG RI SUHVVXUH SULRU WR VHUYLFH DQG
PDLQWHQDQFHï :KHQ ZRUNLQJ RQ WKH ORJLF ER[ñ ORFNRXW LV FRPSOHWH DIWHU WKH EDWWHU\ KDV EHHQ ORFNHG RXWï

125'&2 KDV SURYLGHG WKH PHDQV WR ORFNRXW WKLV PDFKLQHï 125'&2 FDQQRW EH KHOG UHVSRQVLEOH IRU LQMXU\ FDXVHG E\
IDLOXUH WR FRPSO\ ZLWK \RXU FRPSDQ\©V /RFNRXWî7DJRXW 3URFHGXUHVï



$QFKRU $SSOLFDWRU 0RGHO ( 6$)(7<

æîäæõéäéèðèëíçô 6DIHW\ñ 3DJH ä

/2&.287î7$*287 ð 0$&+,1( (1(5*< 6285&(6

:KHQ
VHUYLFLQJ RU
SHUIRUPLQJ (QHUJ\ 6\VWHP
PDLQWHQDQFH 6RXUFH WR EH 3RWHQWLDO ORFNRXW
RQã ORFNHG RXW +D]DUG UHTXLUHG /RFNHG RXW ZKHQ

/RJLF %R[ (OHFWULFDO (OHFWULFDO ìô ,JQLWLRQ ìô ,JQLWLRQ VZLWFK WXUQHG WR WKH ¦2))§
VKRUW ëô %DWWHU\ SRVLWLRQ DQG FRYHU ORFNHG

ëô %DWWHU\ 'LVFRQQHFW 6ZLWFK WXUQHG WR WKH
¦2))§ SRVLWLRQ DQG FRYHU ORFNHG

&ODPS $UPVñ ìô (OHFWULFDO ìô(OHFWULFDO ìDô ,JQLWLRQ ìDô ,JQLWLRQ VZLWFK WXUQHG WR WKH ¦2))§
-DZ $UPVñ ëô +\GUDXOLF 6KRUW ìEô %DWWHU\ SRVLWLRQ DQG FRYHU ORFNHG
&KXWH DQG êô *UDYLW\ ëô%XLOW XS ëô 7DJRXW ìEô %DWWHU\ 'LVFRQQHFW 6ZLWFK WXUQHG WR WKH
'RRUV SUHVVXUH êô 7DJRXW ¦2))§ SRVLWLRQ DQG FRYHU ORFNHG

êô&UXVKLQJ ëô :RUNKHDGV ORFNXS LV LQ SODFH DQG
LQMXU\ &\OLQGHU SUHVVXUH LV EOHGï

êô :RUNKHDGV LV ORFNHG XS

+\GUDXOLF ìô(OHFWULFDO ìô6KRFN ìDô ,JQLWLRQ ìDô ,JQLWLRQ VZLWFK WXUQHG WR WKH ¦2))§
7DQN ëô+\GUDXOLF ëô%XLOW XS ìEô %DWWHU\ SRVLWLRQ DQG FRYHU ORFNHG

êô$LU SUHVVXUH ëô 7DJRXW ìEô %DWWHU\ 'LVFRQQHFW 6ZLWFK WXUQHG WR WKH
êô%XLOW XS êô 7DJRXW ¦2))§ SRVLWLRQ DQG FRYHU ORFNHG
SUHVVXUH ëô 7DQN SUHVVXUH KDV EHHQ UHOLHYHG XVLQJ

SUHVVXUH UHOLHI YDOYH RQ WDQNï

%UDNHV ìô +\GUDXOLF ìô%XLOW XS ìô7DJRXW ìô %UDNH ORFNXSV DUH LQ SODFH DQG &\OLQGHU
ëô 0HFKDQLFDO SUHVVXUH ëô7DJRXW SUHVVXUH KDV EHHQ EOHGï

ëô3URMHFWLOH ëô %UDNH ORFNXSV DUH LQ SODFH
LQMXU\

(QJLQH ìô (OHFWULFDO ìô (OHFWULFDO ìDô ,JQLWLRQ ìDô ,JQLWLRQ VZLWFK WXUQHG WR WKH ¦2))§
VKRUW ìEô %DWWHU\ SRVLWLRQ DQG FRYHU ORFNHG

ìEô %DWWHU\ 'LVFRQQHFW 6ZLWFK WXUQHG WR WKH
¦2))§ SRVLWLRQ DQG FRYHU ORFNHG

3URSXOVLRQ ìô +\GUDXOLF ìô%XLOW XS ìô7DJRXW ìô ,JQLWLRQ VZLWFK WXUQHG WR WKH ¦2))§
6\VWHP ëô 0HFKDQLFDO SUHVVXUH ëô7DJRXW SRVLWLRQ DQG FRYHU ORFNHG

ëô&UXVKLQJ ëô %DWWHU\ 'LVFRQQHFW 6ZLWFK WXUQHG WR WKH
LQMXU\ ¦2))§ SRVLWLRQ DQG FRYHU ORFNHG

%DWWHU\ ìô (OHFWULFDO ìô (OHFWULFDO ìDô ,JQLWLRQ ìDô ,JQLWLRQ VZLWFK WXUQHG WR WKH ¦2))§
ëô &KHPLFDO VKRUW ìEô %DWWHU\ SRVLWLRQ DQG FRYHU ORFNHG

ëô &KHPLFDO ëô %DWWHU\ ìEô %DWWHU\ 'LVFRQQHFW 6ZLWFK WXUQHG WR WKH
EXUQV RU ¦2))§ SRVLWLRQ DQG FRYHU ORFNHGâ DQG
LQKDODWLRQ FDEOHV UHPRYHG

ëô 6HH $ERYH

%RRPî:LQFK ìô +\GUDXOLF ìô%XLOW XS ìô7DJRXW ìô :LQFK YDOYH SUHVVXUH KDV EHHQ EOHGï
ëô *UDYLW\ SUHVVXUH ëô7DJRXW ëô %RRP KDV EHHQ ORFNHG LQ SODFH DQG

ëô&UXVKLQJ FDEOH KRRNHG LQ UHWDLQLQJ ZDVKHU
LQMXU\

$QFKRU 'XPS ìô +\GUDXOLF ìô%XLOW XS ìô7DJRXW ìô 'XPS %LQ 9DOYH SUHVVXUH KDV EHHQ
%LQ ëô *UDYLW\ SUHVVXUH ëô7DJRXW EOHGï

ëô&UXVKLQJ ëô %LQ KDV EHHQ ORFNHG LQ SODFHï
LQMXU\



$QFKRU $SSOLFDWRU 0RGHO ( 6$)(7<

:KHQ
VHUYLFLQJ RU
SHUIRUPLQJ (QHUJ\ 6\VWHP
PDLQWHQDQFH 6RXUFH WR EH 3RWHQWLDO ORFNRXW
RQã ORFNHG RXW +D]DUG UHTXLUHG /RFNHG RXW ZKHQ

æîäæõéäéèðèëíçô 6DIHW\ñ 3DJH ìí

:LULQJ ìô (OHFWULFDO ìô (OHFWULFDO ìDô ,JQLWLRQ ìDô ,JQLWLRQ VZLWFK WXUQHG WR WKH ¦2))§
+DUQHVVHV VKRUW ìEô %DWWHU\ SRVLWLRQ DQG FRYHU ORFNHG

ìEô %DWWHU\ 'LVFRQQHFW 6ZLWFK WXUQHG WR WKH
¦2))§ SRVLWLRQ DQG FRYHU ORFNHG

-XQFWLRQ DQG ìô (OHFWULFDO ìô (OHFWULFDO ìDô ,JQLWLRQ ìDô ,JQLWLRQ VZLWFK WXUQHG WR WKH ¦2))§
&RQWURO %R[HV VKRUW ìEô %DWWHU\ SRVLWLRQ DQG FRYHU ORFNHG

ìEô %DWWHU\ 'LVFRQQHFW 6ZLWFK WXUQHG WR WKH
¦2))§ SRVLWLRQ DQG FRYHU ORFNHG

3UR[LPLW\ ìô (OHFWULFDO ìô (OHFWULFDO ìDô ,JQLWLRQ ìDô ,JQLWLRQ VZLWFK WXUQHG WR WKH ¦2))§
6ZLWFKHV VKRUW ìEô %DWWHU\ SRVLWLRQ DQG FRYHU ORFNHG

ìEô %DWWHU\ 'LVFRQQHFW 6ZLWFK WXUQHG WR WKH
¦2))§ SRVLWLRQ DQG FRYHU ORFNHG

+$=$5' '(&$/6 21 7+,6 0$&+,1(

+D]DUG GHFDOV DQG SODTXHV WKDW KDYH EHHQ SODFHG RQ WKLV PDFKLQH DUH WR EH NHSW FOHDQ DQG OHJLEOHï 5HSODFH DQ\ GHFDOV
RU SODTXHV WKDW KDYH EHFRPH LOOHJLEOH RU DUH PLVVLQJï

:KHQ UHSDLULQJ RU UHSODFLQJ FRPSRQHQWV WKDW KDG KD]DUG GHFDOV RQ WKHPñ LW LV \RXU UHVSRQVLELOLW\ WR UHSODFH WKH GHFDOVï
7KHVH FDQ EH RUGHUHG IURP WKH 3DUWV 6DOHV 'HSDUWPHQWï

+D]DUG 'HFDOV RQ WKLV 0DFKLQH DUHã

3$57 12ï '(6&5,37,21 /2&$7,21

èçéë íííì *HQHUDO 0DFKLQH &DXWLRQV ,QVLGH /RJLF %R[ &RYHU
èçéë íííë &DXWLRQü :DWFK <RXU 6WHS )UDPHñ E\ 6WHS
èçéë íííê 'DQJHUü 'R 1RW &OLPE 8QGHU 0DFKLQHïïï )UDPH
èçéë íííé 'DQJHUü 3LQFK 3RLQWV 2Q :RUNKHDGV QHDU FKXWHV
èçéë íííè :DUQLQJü +DQG +D]DUG 2Q :RUNKHDGV
èçéë íííç 'DQJHUü %HIRUH 6HUYLFLQJïïï /RJLF %R[ 6LGHV
èçéë éèíì &DXWLRQü %HIRUH :HOGLQJïïï /RJLF %R[ )DFH

%DWWHU\ %R[
èçéë ííìí /RFNRXW $UHD /RJLF %R[ )DFH
èçéë ííìì /RFNRXW $UHD %DWWHU\ %R[
èçéë ííìë /RFNXS 3RLQWV $OO DUHDV UHTXLULQJ

/RFNXSV IRU WUDYHOï



$QFKRU $SSOLFDWRU 0RGHO ( *(1(5$/

æîäæõéäéèðèëíçô *HQHUDOñ 3DJH ìì

*(1(5$/

7KLV PDQXDO FRQWDLQV LQIRUPDWLRQ IRU WKH $QFKRU $SSOLFDWRU 0RGHO ( PDFKLQH PDQXIDFWXUHG E\ 125'&2 ,1&ïñ
0LOZDXNHHñ :LVFRQVLQï ,QIRUPDWLRQ LV SURYLGHG LQ WKLV PDQXDO IRU RSHUDWLRQ DQG PDLQWHQDQFH RI WKH PDFKLQHï
,QIRUPDWLRQ UHJDUGLQJ RSHUDWLRQ DQG PDLQWHQDQFH RI 2(0 SDUWV QRW RI 125'&2 PDQXIDFWXUH FDQ EH IRXQG DW WKH EDFN
RI WKLV PDQXDOñ EHKLQG WKH WDE PDUNHG ¦&RPSRQHQW 'DWD§ï

%HFRPH IDPLOLDU ZLWK DOO VDIHW\ LQVWUXFWLRQVñ FRQWUROV DQG LQVWUXPHQWV EHIRUH RSHUDWLQJ WKLV PDFKLQHï )ROORZ DOO
LQVWUXFWLRQV FDUHIXOO\ï

$%287 7+,6 0$18$/

7KLV PDQXDO KDV EHHQ EURNHQ GRZQ LQWR å VHFWLRQV ZKLFK KDYH EHHQ VHSDUDWHG E\ LQGH[ WDEVï 7KH ILUVWñ 2SHUDWLRQñ
LQFOXGHV DOO LQIRUPDWLRQ QHFHVVDU\ WR RSHUDWH WKH PDFKLQHï 7KH VHFRQGñ 0DLQWHQDQFHñ LQFOXGHV OXEULFDWLRQñ
PDLQWHQDQFHñ DQG DGMXVWPHQWV LQVWUXFWLRQVï 7KH WKLUGñ 7URXEOHVKRRWLQJñ LQFOXGHV EDVLF WURXEOHVKRRWLQJ IRU DOO
FRPSRQHQWV RQ WKH PDFKLQHñ DV ZHOO DV IXQFWLRQDO K\GUDXOLFVñ HOHFWULFDO VFKHPDWLFVñ ORJLF VHTXHQFH FKDUWVñ DQG FDEOLQJ
ORFDWLRQVï 7KH IRXUWKñ 0HFKDQLFDOñ KDV LQGLYLGXDO SDUWV EUHDNGRZQ GUDZLQJV DQG OLVWV IRU HDFK DVVHPEO\ï 7KH ILIWKñ
+\GUDXOLFñ LQFOXGHV DOO SLSLQJ DQG IXQFWLRQDO GUDZLQJV IRU D VWDQGDUG PDFKLQHâ IRU RSWLRQDO HTXLSPHQW WKDW UHTXLUHV
DGGLWLRQDO GUDZLQJVñ VHH WDE ¦&XVWRPHU 2SWLRQV§ï 7KH VL[WKñ (OHFWULFDOñ LQFOXGHV DOO HOHFWULFDO VFKHPDWLFVñ ORJLF
VFKHPDWLFVñ ORJLF ER[HVñ FRQWURO ER[HVñ FDEOHV DQG FDEOLQJ OD\RXW GUDZLQJV IRU WKH PDFKLQHï 7KH VHYHQWKñ &RPSRQHQW
'DWDñ LQFOXGHV SDUWV EUHDNGRZQV DQG VHUYLFH LQVWUXFWLRQV IRU FRPSRQHQWV LQVWDOOHG RQ WKH PDFKLQH WKDW DUH QRW RI
125'&2©V PDQXIDFWXUHï 7KH HLJKWKñ &XVWRPHU 2SWLRQVñ LQFOXGHV SDUWV EUHDNGRZQVñ OLVWVñ DQG GUDZLQJV IRU DOO
HTXLSPHQW RQ WKH PDFKLQH WKDW LV RSWLRQDOï

237,21$/ (48,30(17

7KH VSHFLILFDWLRQV WKDW IROORZ LQFOXGH &XVWRPHU 6HOHFWDEOH )HDWXUHV VXFK DV WKH HQJLQHï 7KLV PHDQV WKDW DQ HQJLQH
LV UHTXLUHG WR UXQ WKH PDFKLQHñ EXW WKH FXVWRPHU KDV D FKRLFH DV WR ZKDW W\SH RI HQJLQH WKH\ ZDQW WR KDYH LQVWDOOHGï 7KLV
GLIIHUV IURP 2SWLRQDO (TXLSPHQW VXFK DV D ILOWHU VWDWXV LQGLFDWRU ER[ï 2SWLRQDO HTXLSPHQW DUH WKRVH LWHPV WKDW DUH QRW
FRQVLGHUHG D YLWDO RSHUDWLQJ SDUW WR WKH PDFKLQHñ EXW WKH FXVWRPHU ZDQWV WKHP LQVWDOOHGï 6KHHWV DQG LQVWUXFWLRQV IRU WKH
2SWLRQDO (TXLSPHQW KDYH EHHQ LQFOXGHG EHKLQG WKH WDE &XVWRPHU 2SWLRQVï ,W LV UHFRPPHQGHG WKDW \RX NQRZ ZKDW
RSWLRQV \RX KDYH RQ \RXU PDFKLQHï



$QFKRU $SSOLFDWRU 0RGHO ( *(1(5$/

æîäæõéäéèðèëíçô *HQHUDOñ 3DJH ìë

63(&,),&$7,216{{

*(1(5$/
*URVV :HLJKW
:LWK %RRP 2QO\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìëñèíí OEV õèçæè NJôó
:LWK %RRPñ +\GUDXOLF 'XPS %LQ DQG &DQRS\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìéñåíí OEV õçæëí NJôó

/HQJWK
:LWK %XPSHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìé IHHW é LQFKHV õéêç FPô
:LWKRXW %XPSHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìê IHHW å LQFKHV õéìæ FPô

:LGWK
:LWK 6OLGLQJ &DQRS\ ([WHQGHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìí IHHW è LQFKHV õêìå FPô
:LWK 6OLGLQJ &DQRS\ &ORVHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï å IHHW ê LQFKHV õëèë FPô

+HLJKW
:LWK %RRP 2QO\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï å IHHW ìí LQFKHV õëçæ FPô
:LWK %RRP DQG +\GUDXOLF 'XPS %LQ õ([WHQGHGô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ä IHHW è LQFKHV õëåè FPô

7UDYHO 6SHHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëè PSK PD[LPXP õéí NPîKô
5DWHG 'UDZ %DU 3XOO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æíí OEVï õêìå NJô
7XUQWDEOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï +\GUDXOLFDOO\ 2SHUDWHG
:KHHO %DVH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ç IHHW é LQFKHV õìäê FPô
7RZLQJ 6SHHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëí PSK PD[LPXP õêë NPîKô
:RUN 5DWH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çíí WLHV ER[HG SHU KRXU

&$3$&,7,(6
)XHO 7DQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êäïæ JDOORQV õìèí OLWHUVô
+\GUDXOLF 2LO 7DQN ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíí JDOORQV õêæä OLWHUVô
2LO &RROHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíí JSP õêæå /îPQô
$QFKRU +RSSHU 6WRUDJH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìèíí $QFKRUV
$QFKRU 6WRUDJH RQ 'HFN õZLWKRXW 'XPS %LQô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìííí $QFKRUV
$QFKRU 'XPS %LQ 6WRUDJH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëííí $QFKRUV

(1*,1(
0DNHî0RGHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 'HXW] %)é/ìíìì
7\SH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 7XUERðFKDUJHG éðF\OLQGHUñ éðVWURNH
,GOH 6SHHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììíí USP
&RQWLQXRXV %+3 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìíì # ëëèí USP ð IXOO ORDG
0DNHî0RGHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï -RKQ 'HHUHñ éíéè'
7\SH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éð&\OLQGHUñ ,QOLQH
,GOH 6SHHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ììèí USP
&RQWLQXRXV %+3 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æê # ëíèí USP ð IXOO ORDG
:HLJKW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìçèí SRXQGV õæèí NJô

+<'5$8/,& 6<67(0
3UHVVXUH 6HWWLQJVã
5HOLHI 9DOYH ð 0DLQ 3XPS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëñäíí SVL õëíí EDUô
&RPSHQVDWRU ð 0DLQ 3XPS ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëñ èíí SVL õìæë EDUô

0DLQ 3XPS 0DNH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 9LFNHUV 39+ 6HULHV
&RQWURO 9DOYHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 9LFNHUV 0DQLIROGHG

{{ ,WHPV RU FDSDFLWLHV PD\ YDU\ DFFRUGLQJ WR RSWLRQV RQ \RXU PDFKLQHï
ó $SSUR[LPDWH 'U\ :HLJKWï $FWXDO ZHLJKW PD\ YDU\ DFFRUGLQJ WR RSWLRQV DQG DPRXQW RI DQFKRUV VWRUHG RQ \RXU
PDFKLQHï $FWXDO 'U\ :HLJKW RI \RXU PDFKLQH LV DV VWHQFLOHGï



$QFKRU $SSOLFDWRU 0RGHO ( *(1(5$/

æîäæõéäéèðèëíçô *HQHUDOñ 3DJH ìê

(/(&75,&$/ 6<67(0
%DWWHU\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìë 9GFñ ììèí &ROG &UDQNLQJ $PSV
*URXQG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 1HJDWLYH

'5,9( 6<67(0
'ULYH 7\SH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 7ZR ZKHHO ZLWK RQH D[OH
3URSXOVLRQ 0RWRU 7\SH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï +\GUDXOLF

:+((/6
7\SH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï &DVW 6WHHO
6L]H ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìç LQFK õ éíç PPô GLDPHWHU
%UDNH 7\SH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï )RXU ZKHHO VKRH W\SHñ VSULQJ DFWXDWHGñ K\GUDXOLF UHOHDVH ð VWDQGDUG

{{ ,WHPV RU FDSDFLWLHV PD\ YDU\ DFFRUGLQJ WR RSWLRQV RQ \RXU PDFKLQHï

$OO ULJKWV UHVHUYHGï ,Q YLHZ RI WKH FRQVWDQW LPSURYHPHQWV WR RXU HTXLSPHQWñ WKH VSHFLILFDWLRQ GDWD DQG RWKHU
WHFKQLFDO LQIRUPDWLRQ LQFOXGHG LQ WKLV PDQXDO DUH VXEMHFW WR FKDQJHï 1R SDUW RI WKLV PDQXDO PD\ EH UHSURGXFHG
LQ DQ\ IRUP RU E\ DQ\ PHDQV ZLWKRXW RXU ZULWWHQ SHUPLVVLRQï



$QFKRU $SSOLFDWRU 0RGHO ( *(1(5$/

æîäæõéäéèðèëíçô *HQHUDOñ 3DJH ìé

,16758&7,216 )25 25'(5,1* 5(3$,5 3$576

7KH SDUWV VKHHWV LGHQWLI\ DOO SDUWV RI \RXU PDFKLQH LQ WKUHH ZD\Vã ìô E\ SDUW QXPEHUâ ëô E\ SDUW QDPHâ DQG êô E\
DSSHDUDQFH DV VKRZQ RQ WKH H[SORGHG YLHZ GUDZLQJï

7KH H[SORGHG YLHZ GUDZLQJV KDYH LWHP QXPEHUV ZKLFK DUH WKHQ FURVVðUHIHUHQFHG WR WKH OLVW IROORZLQJ WKH GUDZLQJï
õ([DPSOHñ ,WHP ìæ RQ WKH GUDZLQJ ZLOO EH ,WHP ìæ RQ WKH OLVWïô

<RX FDQ RUGHU SDUWV WZR ZD\Vñ DV LQGLYLGXDO SDUWV RU DV RQH LWHP RI PDQ\ LQ DQ DVVHPEO\ï 'XH WR SRVVLEOH GHVLJQ
FKDQJHV VRPH DVVHPEOLHV PD\ KDYH FKDQJHGï %HIRUH \RX RUGHUñ FRQWDFW WKH 3DUWV 6DOHV 'HSDUWPHQW WR YHULI\ WKH LWHPV
RQ WKH DVVHPEO\ï ,I \RX KDYH DQ\ TXHVWLRQVñ WKH SHUVRQQHO LQ WKH 3DUWV 6DOHV 'HSDUWPHQW ZLOO EH KDSS\ WR DVVLVW \RX
LQ \RXU RUGHULQJï

)RU \RXU FRQYHQLHQFHñ ZH QRZ DFFHSW 0DVWHU&KDUJH DQG 9LVD DV D PHWKRG RI SD\PHQWï

:KHQ RUGHULQJ SDUWVñ DOZD\V LQFOXGH WKH IROORZLQJ LQIRUPDWLRQã

ìï 7KH 0DFKLQH 0DNH DQG 0RGHOï
ëï 7KH VHULDO QXPEHU RI WKH PDFKLQHï
êï 7KH H[DFW TXDQWLWLHV RI DVVHPEOLHV RU SDUWV GHVLUHGï 3OHDVH LGHQWLI\ WKHVH SDUWV E\ SDUW QXPEHU DQG

QDPHï
éï 6SHFLI\ WKH PHWKRG RI VKLSPHQW GHVLUHGï

7R UHGXFH GHOD\Vñ SOHDVH DYRLG UHIHUHQFHV WR RWKHU PDWWHUV LQ OHWWHUV IRUZDUGHG SULPDULO\ IRU RUGHULQJ UHSDLU SDUWVï
)RUZDUG DOO UHSDLU RUGHUV WRã

125'&2 3$576 6$/(6 '(3$570(17
3ï2ï %2; ìèçë

0,/:$8.((ñ :, èêëíì

&DOO LQ \RXU RUGHUV WRã

125'&2 3$576 6$/(6 '(3$570(17
7HOHSKRQHã õéìéô æçäðéçíæ
7HOHSKRQHã õéìéô æçäðéçíå
7HOHSKRQHã õåííô çéæðìæëé

)D[ã õéìéô æçäðëìéí

$ EODQN RUGHU IRUP LV ORFDWHG DW WKH EDFN RI WKLV PDQXDO õODVW VKHHWôï )RU IDVWHU VHUYLFHñ LW LV LPSRUWDQW WKDW \RX SURYLGH
125'&2 ZLWK WKH LQIRUPDWLRQ UHTXHVWHG RQ WKH IRUPï

:KHQ RUGHULQJ UHSODFHPHQW SDUWV PDQXDOVñ LW LV LPSRUWDQW WKDW \RX SURYLGH 125'&2 ZLWK GHWDLOHG LQIRUPDWLRQ UHJDUGLQJ
\RXU PDFKLQHï ,I NLWV KDYH EHHQ DGGHG LQ WKH ILHOGñ WKLV ZLOO DOORZ 125'&2 WR PDNH D PDQXDO WKDW FRPSOHWHO\ UHSUHVHQWV
\RXU PDFKLQHï

*22'6 5(7851(' )520 &86720(5 õ*5)&ô

:KHQ UHWXUQLQJ JRRGVñ \RX DUH WR FDOO WKH DERYH QXPEHU DQG H[SODLQ WKH UHDVRQV IRU UHWXUQLQJ WKH JRRGVï 7KH\ ZLOO
LVVXH D *5)& QXPEHU WKDW \RX DUH WR XVH IRU DOO IXWXUH FRUUHVSRQGHQFH RQ WKH UHWXUQ LQFOXGLQJ WKH SDFNDJH ZLWK WKH LWHP
EHLQJ UHWXUQHGï 7KLV ZLOO VSHHG XS WKH H[FKDQJH RU FUHGLW SURFHVVï *5)&©V DUH DOVR LVVXHG E\ WKH 6HUYLFH 0DQDJHUï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ìè

%HIRUH RSHUDWLQJ WKLV PDFKLQHñ UHDG DQG XQGHUVWDQG WKH 6DIHW\ 6HFWLRQ
RI WKLV 0DQXDOï

%()25( 23(5$7,21

,W LV DOZD\V JRRG SUDFWLFH WR EHFRPH WRWDOO\ IDPLOLDU ZLWK WKH PDFKLQHV \RX
DUH JRLQJ WR RSHUDWHï

23(5$725 67$7,216

7ZR RSHUDWRU VWDWLRQV DUH XVHG RQ WKLV PDFKLQHã WKH:25. 6WDWLRQ DQG WKH
75$9(/ 6WDWLRQï 5HPRYDO RI WKH VHDW DQG SRVW IURP RQH VWDWLRQ WR WKH
RWKHU LV UHTXLUHGï

:25. 67$7,21

$OO WKH FRQWUROV IRU UXQQLQJ WKLV PDFKLQH DUH ORFDWHG DW WKH :25.
6WDWLRQñ ZLWK WKH H[FHSWLRQ RI D ¦UHPRWH§ RSHUDWRU FRQWURO ER[ WKDW
GXSOLFDWHV WKH (PHUJHQF\ 6WRS DQG +RUQ SXVKEXWWRQVï 7KLV
¦UHPRWH§ ER[ LV ORFDWHG DW WKH 75$9(/ 6WDWLRQï

7KHUH DUH WKUHH õêô IRRWVZLWFKHV ORFDWHG LQ WKH :25. 6WDWLRQï
7KHVH FRQWURO SURSXOVLRQ õIRUZDUG DQG UHYHUVHô DQG WKH $XWRPDWLF
6HTXHQFH 6WDUW IRRWVZLWFK XVHG GXULQJ DFWXDO PDFKLQH RSHUDWLRQï
õ%UDNLQJ LV DXWRPDWLF XSRQ UHOHDVH RI WKH SURSXOVLRQ IRRWVZLWFKïô

75$9(/ 67$7,21

$ ¦UHPRWH§ RSHUDWRU FRQWURO ER[ KRXVHV WKH GXSOLFDWH (PHUJHQF\
6WRS DQG +RUQ SXVKEXWWRQVï 7KLV FRQWURO ER[ LV ORFDWHG QH[W WR WKH
75$9(/ 6WDWLRQ VHDW SRVLWLRQï

7KHUH DUH WZR õëô IRRWVZLWFKHV ORFDWHG LQ WKH 75$9(/ 6WDWLRQï
7KHVH FRQWURO SURSXOVLRQ õIRUZDUG DQG UHYHUVHô RI WKH PDFKLQH ZKLOH
WKH RSHUDWRU LV LQ WKH WUDYHO SRVLWLRQï õ%UDNLQJ LV DXWRPDWLF XSRQ
UHOHDVH RI WKH SURSXOVLRQ IRRWVZLWFKïô

$OZD\V XVH \RXU VHDW EHOW ZKHQ VLWWLQJ LQ WKH RSHUDWRU©V VHDWVï $OZD\V XVH
WKH KDQGUDLO DQG VWHS SURYLGHG WR FOLPE RQ WR DQG RII RI WKH PDFKLQHï

:25.+($'

7KH ZRUNKHDG FRQVLVWV RI MDZ DUPñ FODPS DUPñ FKXWHV õDQG GRRUVôñ DQG
DQFKRU KROGHUVï 7KHUH DUH VHYHUDO W\SHV RI KROGHUV DYDLODEOHñ HDFK UHTXLULQJ
WKH XVH RI GLIIHUHQW W\SHV RI GRRUVï 5HIHU WR WKH 0DFKLQH 6HWXS 6HFWLRQ RI
WKLV PDQXDO IRU PRUH LQIRUPDWLRQ UHJDUGLQJ WKH LQVWDOODWLRQ RI GRRUV DQG
KROGHUVï

'XULQJ RSHUDWLRQ RI WKH PDFKLQHñ WKH MDZ DUP DVVHPEO\ SLFNV XS WKH



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ìç

DQFKRUVñ VZLQJV GRZQ XQGHU WKH UDLOñ ER[HV WKH WLH DQG DSSOLHV WKH DQFKRU
LQ SODFH LQ RQH VPRRWK RSHUDWLRQï $W WKH VDPH WLPHñ WKH &ODPS $UP
DVVHPEO\ VZLQJV GRZQ RQ WKH RXWVLGH RI WKH UDLO WR KROG LW LQ SODFH DV WKH
DQFKRUV DUH DSSOLHG DQG ER[HGï

+<'5$8/,& 6<67(0

7KH K\GUDXOLF V\VWHP LV FRPSULVHG RI D 0DLQ 0DQLIROG DQG D IHZ UHPRWHO\
ORFDWHG YDOYHVï 7KH PDLQ PDQLIROG FRQWUROV WKH JULSSHU F\OLQGHUVñ WKH GRRU
F\OLQGHUVñ WKH ER[LQJ F\OLQGHUñ WKH WRJJOH F\OLQGHUVñ WKH FODPS DUP F\OLQGHUñ
WKH EUDNHV DQG WKH SURSXOVLRQï

0DLQ V\VWHP SUHVVXUH LV ëèíí SVL DQG LV VHW DW SRUW ¦3êû RQ WKH PDLQ
PDQLIROGï 5HIHU WR WKH IXQFWLRQDO K\GUDXOLF VFKHPDWLFV ORFDWHG EHKLQG WKH
WDE PDUNHG +\GUDXOLFV IRU VSHFLILF LQIRUPDWLRQ RQ WKH PDQLIROG DQG YDOYHVï

35238/6,21î'5,9( 6<67(0

7KH PDFKLQH LV VLQJOH D[OH GULYHñ VLQJOH FKDLQñ WZR GULYH VSURFNHW V\VWHP
ZLWK D VLQJOH K\GUDXOLF PRWRU ORFDWHG QH[W WR WKH 7UDYHO 2SHUDWRU 3ODWIRUPï

%220î:,1&+

7KH ERRPîZLQFK V\VWHP LV LQ SODFH WR DOORZ WKH RSHUDWRU WR HDVLO\ OLIW NHJV
RI DQFKRUV LQWR WKH $QFKRU %LQ RU WKH RSWLRQDO 'XPS %LQï 7KH ZLQFK LV
FDSDEOH RI OLIWLQJ ORDGV XS WR êíí OEVï ,W LV QRW GHVLJQHG RU LQWHQGHG WR EH
XVHG IRU WRZLQJï 7KH ERRP DQG ZLQFK VKRXOG EH ORFNHG XS IRU WUDYHO RU
ZKHQ QRW EHLQJ XVHGï 6HH ORFNXS UHTXLUHPHQWV LQ WKH /RFNXS VHFWLRQ RI
WKLV PDQXDOï

/2*,& %2; &21752/ 3$1(/

7KH ORJLF ER[ FRQWURO SDQHO KRXVHV QHDUO\ DOO RI WKH RSHUDWRU VHOHFWDEOH
LWHPV RQ WKH PDFKLQHï 7KH ORJLF ER[ GUDZLQJ RQ WKH QH[W SDJH LV
UHSUHVHQWDWLYH RI D VWDQGDUG PDFKLQHï 5HIHU WR WKH 3DUW 6KHHW 7DEOH RI
&RQWHQWV IRU WKH GUDZLQJ QXPEHU RI WKH ORJLF ER[ RQ \RXU PDFKLQHï 3XOO RXW
WKDW GUDZLQJ DQG FRPSDUH LWV V\PEROV ZLWK WKRVH VKRZQ LQ 7DEOH 23ðìï
%HFRPH IDPLOLDU ZLWK WKHLU IXQFWLRQVü



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ìæ

23(5$725 &21752/6
/2*,& %2; &21752/ 3$1(/



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ìå

7$%/( 23ðì
/2*,& %2; &21752/ 3$1(/

&RQWURO RU ,QWHUQDWLRQDO
,QVWUXPHQW 6\PERO )XQFWLRQ

7$&+î+285 0(7(5 ,QGLFDWHV HQJLQH VSHHG LQ KXQGUHGV RI USPï %ORFN
QXPEHUV RQ JDXJH LQGLFDWH HQJLQH KRXUVï

(0(5*(1&< 6723 3UHVV EXWWRQ WR VKXW GRZQ HQJLQHï 3XOO RXW EXWWRQ WR
UHVHWï 6HH û(0(5*(1&< 67233,1*û DW WKH HQG RI
WKLV 23(5$7,21 VHFWLRQï

(QJLQH ,QGLFDWHV WHPSHUDWXUH RI HQJLQH RU FRROLQJ V\VWHPï
7(03(5$785(
*DXJH 1RUPDO UHDGLQJ LV ìçí( WR ìåè( ) õæì( ð åè( &ô IRU

ZDWHU FRROHG HQJLQHVï

9ROWPHWHU ,QGLFDWHV YROWDJH RI EDWWHU\ï 1RUPDO UHDGLQJ LV ìêðìè
YROWVï

(QJLQH 2LO 3UHVVXUH ,QGLFDWHV RLO SUHVVXUHï 'RHV QRW LQGLFDWH RLO OHYHOï
*DXJH 0HDVXUHPHQW LQ SVL JUDGXDWLRQVï 1RUPDO UHDGLQJ LV

éíðçí SVL õêðé EDUôï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

&RQWURO RU ,QWHUQDWLRQDO
,QVWUXPHQW 6\PERO )XQFWLRQ

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ìä

,*1,7,21 6:,7&+ 6ZLWFKHV SRZHU WR DOO FLUFXLWVï $FWLYDWHV VWDUWHU
õZKHQ KHOG IXOO\ FORFNZLVHôï

86(' )25 1250$/ (1*,1( 6+87'2:1ï

(1*,1( 63((' 7KH /2: VSHHG õWXUWOHô VHWWLQJ LV IRU VWDUWLQJï 6HW
VZLWFK WR +,*+ õUDEELWô WR RSHUDWH PDFKLQHï 5HWXUQ WR
/2: EHIRUH VKXWWLQJ GRZQ HQJLQHï

127(ã (QJLQH ZLOO QRW VWDUW LI VZLWFK LV LQ +,*+
SRVLWLRQ ZKHQ VWDUWLQJï

(1*,1( 3UHVV DQG KROG XQWLO HQJLQH VWDUWV DQG RLO SUHVVXUH
3XVK WR 6WDUW UHDFKHV êí SVL õë EDUôï (QJLQH ZLOO QRW VWDUW LI EXWWRQ

LV QRW KHOG LQï

+251 3UHVV EXWWRQ WR VRXQG KRUQï

:25.,1* /,*+76 7XUQ ZRUNLQJ OLJKWV 21 RU 2))



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

&RQWURO RU ,QWHUQDWLRQDO
,QVWUXPHQW 6\PERO )XQFWLRQ

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëí

75$9(/ /,*+76 7XUQV WUDYHO OLJKWV 21 RU 2))ï 7KUHH SRVLWLRQ VZLWFKñ
FHQWHU SRVLWLRQ LV 2))ï 6HOHFW OLJKW IRU GLUHFWLRQ RI
WUDYHOñ '2:1 IRU UHYHUVH WUDYHOñ 83 IRU IRUZDUG
WUDYHOï
127(ã 2Q VRPH PDFKLQHV WKLV VZLWFK KDV EHHQ
UHSODFHG ZLWK D ëðSRVLWLRQ 21î2)) VZLWFK WKDW WXUQV
$// WUDYHO OLJKWV DQG EHDFRQîVWUREH RQ RU RIIï

3XPS 21î2)) 6ZLWFK 7XUQV RQ K\GUDXOLF SXPSï (QJLQH ZLOO QRW VWDUW LI WKLV
VZLWFK LV LQ WKH ¦RQ§ SRVLWLRQ ZKHQ LJQLWLRQ VZLWFK LV
WXUQHGï 7KLV LV GRQH WR UHGXFH HQJLQH ORDG GXULQJ
VWDUWLQJï $IWHU HQJLQH KDV VWDUWHGñ WXUQ RQ SXPSï

0RGH 6HOHFWRU 6ZLWFK 8VHG WR VHOHFW WKH GHVLUHG RSHUDWLRQDO PRGH õ$XWR RU
0DQXDOôñ RU WR WXUQ SRZHU 2)) IURP WKH 0DQXDO
0RGHï

)RU $872 PRGHñ WKH VZLWFK PXVW EH PRPHQWDULO\
URWDWHG WR WKH ULJKW SRVLWLRQï :KHQ SURSHUO\ URWDWHGñ
WKH JUHHQ SLORW OLJKW RQ WKH $XWR &RQWURO 3DQHO ZLOO
LOOXPLQDWHï 7R VWRS WKH DXWR PRGHñ \RX PXVW GHSUHVV
WKH $XWR 6WRS SXVK EXWWRQ RQ WKH $XWR &RQWURO
3DQHOï

)RU 0$18$/ PRGHñ WKH VZLWFK PXVW EH PRYHG WR WKH
OHIW SRVLWLRQ DQG NHSW WKHUHï :KHQ SURSHUO\ URWDWHGñ
WKH UHG SLORW OLJKW RQ WKH 0DQXDO &RQWURO 3DQHO ZLOO
LOOXPLQDWHï 7R VWRS WKH PDQXDO PRGHñ \RX PXVW
PRYH WKH 0RGH 6HOHFWRU 6ZLWFK WR WKH FHQWHU
SRVLWLRQï

3DUN 6ZLWFK :KHQ SXVKHG LQñ GLVDEOHV DOO HOHFWULFDO LQSXW WR WKH
õ(OHFWULFDO ZRUNKHDGVï $OVR ORFNV EUDNHVï
,QWHUORFNî:DUPXSô

6KRXOG EH XVHG GXULQJ PDFKLQH ZDUPXS RU
LQVSHFWLRQï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëì

0$18$/ &21752/6
õ8VHG RQO\ ZKHQ PDFKLQH LV LQ 0DQXDO 0RGHô

&RQWURO RU ,QWHUQDWLRQDO
,QVWUXPHQW 6\PERO )XQFWLRQ

0$18$/ 3,/27 ,OOXPLQDWHG ZKHQ WKH 0RGH 6HOHFWRU 6ZLWFK LV LQ WKH
/,*+7 õ5HGô 0$18$/ SRVLWLRQï

83î'2:1
õ&ODPS $UPô

8VHG WR FRQWURO WKH XS DQG GRZQ PRYHPHQW RI WKH
FODPS DUP GXULQJ PDFKLQH VHWXSï 83 SRVLWLRQ UDLVHV
WKH FODPS DUPñ '2:1 SRVLWLRQ ORZHUV WKH FODPS
DUPï 5HOHDVLQJ WKH VZLWFK ZLOO VWRS FODPS DUP
PRYHPHQWï 1RWHã 7KLV VZLWFK FDQ DOVR EH XVHG ZKHQ
DQ RSHUDWLQJ IDXOW KDV LQWHUUXSWHG WKH DXWRPDWLF
PRGH LQ PLGðF\FOHñ EXW WKH PDFKLQH KDV WR EH SODFHG
LQ WKH 0DQXDO PRGH WR EH RSHUDWLRQDOï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

&RQWURO RU ,QWHUQDWLRQDO
,QVWUXPHQW 6\PERO )XQFWLRQ

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëë

%2;î81%2;
õ-DZVô

8VHG WR FRQWURO WKH WLH %R[ð8QER[ IXQFWLRQ RI WKH
PRYDEOH MDZ DVVHPEO\ GXULQJ PDFKLQH VHWXSï %2;
ZLOO PRYH WKH MDZV WRJHWKHUñ 81%2; VHSDUDWHV WKH
MDZVï 1RWHã 7KLV VZLWFK FDQ DOVR EH XVHG ZKHQ DQ
RSHUDWLQJ IDXOW KDV LQWHUUXSWHG WKH DXWRPDWLF PRGH LQ
PLGðF\FOHñ EXW WKH PDFKLQH KDV WR EH SODFHG LQ WKH
0DQXDO PRGH WR EH RSHUDWLRQDOï

287î,1
õ-DZ $UPô

8VHG WR FRQWURO WKH LQ DQG RXW PRYHPHQW RI WKH MDZ
DUPV GXULQJ PDFKLQH VHWXS õZKHQ DQFKRU DQG WRROLQJ
W\SHV DUH EHLQJ FKDQJHGôï 287 PRYHV WKH MDZ DUP
DVVHPEO\ DZD\ IURP WKH DQFKRU FKXWHñ ,1 PRYHV WKH
MDZ DUP LQWR SRVLWLRQ IRU JULSSLQJ WKH DQFKRUVï 1RWHã
7KLV VZLWFK FDQ DOVR EH XVHG ZKHQ DQ RSHUDWLQJ IDXOW
KDV LQWHUUXSWHG WKH DXWRPDWLF PRGH LQ PLGðF\FOHñ EXW
WKH PDFKLQH KDV WR EH SODFHG LQ WKH 0DQXDO PRGH WR
EH RSHUDWLRQDOï

'2256î*5,3 &RQWUROV WKH 'RRU 2SHQ DQG *ULS VROHQRLG YDOYHVï
7KH FKXWH GRRUV ZLOO RSHQ DQG JULSSHUV ZLOO FORVH
ZKHQ WKH VZLWFK LV SXVKHG XSZDUG DQG KHOGï
5HOHDVLQJ WKH VZLWFK ZLOO FORVH WKH FKXWH GRRUV DQG
RSHQ WKH JULSSHUVï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëê

$8720$7,& &21752/6
õ8VHG RQO\ ZKHQ PDFKLQH LV LQ $8720$7,& 0RGHô

&RQWURO RU ,QWHUQDWLRQDO
,QVWUXPHQW 6\PERO )XQFWLRQ

$872 3,/27 /,*+7 ,OOXPLQDWHG ZKHQ WKH 0RGH 6HOHFWRU 6ZLWFK LV VHW WR
õ*UHHQô WKH $872 SRVLWLRQï

35(%2;î67'ï %2; :KHQ VHW WR 35(%2;ñ WKLV DOORZV WKH MDZV WR ¦ER[§
õ-DZVô DV VRRQ DV WKH MDZ DUP VWDUWV WR PRYH LQï 7KLV

SUHYHQWV EDOODVW IURP JHWWLQJ EHWZHHQ WKH DQFKRU DQG
WKH WLHñ KROGLQJ WKH DQFKRU DZD\ IURP WKH WLHï

:KHQ VHW WR 67$1'$5' %2; WKH MDZV ZLOO ER[
ZKHQ WKH DQFKRU H[WHQGV DSSUR[LPDWHO\ RQH LQFK
XQGHU WKH EDVH RI WKH UDLOï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

&RQWURO RU ,QWHUQDWLRQDO
,QVWUXPHQW 6\PERO )XQFWLRQ

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëé

$872 6723 $ERUWV WKH $872 PRGH VHTXHQFH LQ PLGðF\FOHï ,W LV
QRW LQWHQGHG WR EH XVHG DV D PHWKRG RI VWRSSLQJ WKH
PDFKLQHï õ8VH WKH (0(5*(1&< 6723 EXWWRQ IRU
VKXWWLQJ WKH PDFKLQH GRZQ LQ DQ HPHUJHQF\ïô $IWHU
WKLV VZLWFK KDV EHHQ SUHVVHGñ WKH 0RGH 6HOHFWRU
6ZLWFK PXVW EH SODFHG LQ WKH 0$18$/ SRVLWLRQ DQG
WKH DSSURSULDWH PDQXDO VZLWFKHV XVHG WR FRPSOHWH
WKH F\FOH RU UHWXUQ WKH V\VWHP WR D UHDG\ SRVLWLRQï

/2$' õ$QFKRUVô 8VHG WR ORDG DQFKRUV LQWR WKH $QFKRU +ROGHUV DW WKH
EHJLQQLQJ RI D MRE RU WR UHORDG DQFKRUV WKDW ZHUH
NLFNHG RXW EHFDXVH RI DQ RSHUDWLQJ IDXOWï +ROGLQJ WKH
VZLWFK GRZQ ZKLOH GHSUHVVLQJ WKH IRRWVZLWFK ZLOO
LQLWLDWH D F\FOH LQ ZKLFK WKH -DZ $UP DVVHPEO\ ZLOO
PRYH LQ DQG SLFN XS WKH DQFKRUV DQG WKHQ UHWXUQ WR D
¦UHDG\§ SRVLWLRQï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëè

5(027( 23(5$725 &21752/ %2;

7KH 5HPRWH 2SHUDWRU &RQWURO %R[ VKRZQ EHORZ LV DOOðLQFOXVLYH DQG LV IRU V\PERO UHIHUHQFH SXUSRVHV RQO\ï 7KLV
FRQILJXUDWLRQ PD\ QRW UHIOHFW WKH ER[ WKDW LV RQ \RXU PDFKLQHï

7$%/( 23ðë
5(027( 23(5$725 &21752/ %2;

&RQWURO RU
,QVWUXPHQW )XQFWLRQ

3UHVV EXWWRQ WR VRXQG KRUQï

3UHVV EXWWRQ WR VKXW HQJLQH GRZQï 3XOO RXW EXWWRQ WR UHVHWï 6HH
û(0(5*(1&< 67233,1*û DW WKH HQG RI WKLV 23(5$7,21
VHFWLRQï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëç

67$786 ,1',&$725 %2;(6

&RQWURO RU
,QVWUXPHQW ),/7(5 ,1',&$725

*5((1 /,*+7 /RFDWHG QH[W WR WKH 7UDYHO 6WDWLRQï *LYHV ILOWHU VWDWXV RI WKH PDLQ
DQG UHWXUQ ILOWHUVï *UHHQ OLJKW LQGLFDWHV QR VHUYLFH QHFHVVDU\ñ

5(' /,*+7 /RFDWHG QH[W WR WKH 7UDYHO 6WDWLRQï *LYHV ILOWHU VWDWXV RI WKH PDLQ
DQG UHWXUQ ILOWHUVï 5HG OLJKW LQGLFDWHV VHUYLFH LV UHTXLUHGï 5HG
OLJKWV PD\ EH RQ LI RLO LV XQGHU QRUPDO RSHUDWLQJ WHPSHUDWXUHVï

&RQWURO RU
,QVWUXPHQW 6(72)) &</,1'(5

*5((1 /,*+7 /RFDWHG QH[W WR WKH 7UDYHO 6WDWLRQï *UHHQ OLJKW LQGLFDWHV WKDW WKH
WXUQWDEOH F\OLQGHU LV LQ WKH UDLVHG õXSô SRVLWLRQï

5(' /,*+7 /RFDWHG QH[W WR WKH 7UDYHO 6WDWLRQï 5HG OLJKW LQGLFDWHV WKDW WKH
WXUQWDEOH F\OLQGHU LV LQ WKH H[WHQGHG õGRZQô SRVLWLRQ DQG WKDW WKH
WXUQWDEOH KDV EHHQ ORZHUHGï 'R QRW DWWHPSW WUDYHO LI WKLV OLJKW
LV LOOXPLQDWHGü



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëæ

:25. 67$7,21 &21752/6

)2276:,7&+(6

7$%/( 23ðê
:25. 67$7,21 &21752/6

)2276:,7&+(6
&RQWURO RU
,QVWUXPHQW )XQFWLRQ

5HYHUVH 3URSHO 3UHVV WKLV )RRWVZLWFK WR UHOHDVH EUDNH DQG SURSHO WKH PDFKLQH LQ UHYHUVHï
)RRWVZLWFK

)RUZDUG 3URSHO 3UHVV WKLV )RRWVZLWFK WR UHOHDVH EUDNH DQG SURSHO WKH PDFKLQH IRUZDUGï
)RRWVZLWFK

$XWRPDWLF 6HTXHQFH
6WDUW )RRWVZLWFK

:KHQ WKH FRQWURO LV LQ WKH $8720$7,& PRGHñ WKH DXWRPDWLF VHTXHQFH FDQ RQO\ EH
LQLWLDWHG E\ PRPHQWDULO\ GHSUHVVLQJ WKH VWDUW IRRWVZLWFK ORFDWHG WR WKH OHIW RI WKH
RSHUDWRU LQ WKH:25. 6WDWLRQï 2QFH WKH DXWRPDWLF VHTXHQFH LV VWDUWHGñ LW ZLOO JR WR
FRPSOHWLRQ XQOHVV WKH FRQWURO V\VWHP DERUWV WKH F\FOH GXH WR DQ HUURU RU LI WKH
RSHUDWRU DERUWV WKH F\FOH E\ GHSUHVVLQJ WKH $XWR 6WRS SXVKEXWWRQï

127(ã %UDNLQJ RQ WKLV PDFKLQH LV DXWRPDWLF XSRQ UHOHDVH RI IRRWVZLWFKï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëå

75$9(/ 67$7,21 &21752/6
)2276:,7&+(6

7$%/( 23ðé
75$9(/ 67$7,21 &21752/6

)2276:,7&+(6

&RQWURO RU
,QVWUXPHQW )XQFWLRQ

5HYHUVH 3URSHO 3UHVV WKLV )RRWVZLWFK WR UHOHDVH EUDNH DQG SURSHO WKH PDFKLQH LQ UHYHUVHï
)RRWVZLWFK

)RUZDUG 3URSHO 3UHVV WKLV )RRWVZLWFK WR UHOHDVH EUDNH DQG SURSHO WKH PDFKLQH IRUZDUGï
)RRWVZLWFK



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH ëä

+<'5$8/,& 7$1. &21752/6

7$%/( 23ðè
+<'5$8/,& 7$1. &21752/6

&RQWURO RU
,QVWUXPHQW )XQFWLRQ

+\GUDXOLF 2LO 7DQN /RFDWHG RQ K\GUDXOLF RLO WDQNñ LW LQGLFDWHV WKH OHYHO RI K\GUDXOLF RLO LQ WKH WDQNï
6LJKW /HYHO

+\GUDXOLF 2LO /RFDWHG RQ WKH ERWWRP RI WKH K\GUDXOLF RLO VLJKW OHYHOï ,QGLFDWHV WHPSHUDWXUH RI WKH
7HPSHUDWXUH *DXJH K\GUDXOLF RLOï 1RUPDO RSHUDWLQJ WHPSHUDWXUH LV åí( WR ìèí( ) õéä( WR çç( &ôï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH êí

5(027( &21752/6 $1' ,1',&$7256

7$%/( 23ðç
5(027( &21752/6 $1' ,1',&$7256

,WH &RQWURO RU ,QVWUXPHQW )XQFWLRQ
P

ì (PHUJHQF\ 3XPS /RFDWHG RQ IUDPH QHDU WKH HQJLQHï 3XPS LV XVHG ZKHQ WKHUH LV D ORVV RI
õ2SWLRQDOô V\VWHP SUHVVXUH DQG PRYHPHQW RI K\GUDXOLF F\OLQGHUV LV QHFHVVDU\ï 6\VWHP

7RS 2II 3XPS 7KH WRS RII SXPS FDQ EH HLWKHU DQ HOHFWULF RU PDQXDO SXPS WKDW LV XVHG IRU
õ2SWLRQDOô ILOOLQJ WKH K\GUDXOLF WDQNï 5HOHDVH WDQN SUHVVXUH EHIRUH ILOOLQJ WDQNï

SUHVVXUH LV VXSSOLHG E\ SXPSLQJ KDQG OHYHU RU E\ VZLWFK RQ HOHFWULF SXPSï

ë 7XUQWDEOH 9DOYH +DQG 7KH OHYHU FRQWUROV WKH XSZDUGîGRZQZDUG PRWLRQ RI WKH 7XUQWDEOH &\OLQGHU
/HYHU DQG WKH PDFKLQHï 0RYLQJ WKH YDOYH KDQG OHYHU XS H[WHQGV WKH F\OLQGHU DQG

UDLVHV WKH PDFKLQHï 0RYLQJ WKH OHYHU GRZQ UHWUDFWV WKH F\OLQGHU DQG ORZHUV
WKH PDFKLQHï 0RYLQJ WKH OHYHU WR WKH FHQWHU SRVLWLRQ VWRSV F\OLQGHU
PRYHPHQWï 7KH YDOYH KDQG OHYHU PXVW EH GRZQ DQG ORFNHG ZKHQHYHU WKH
F\OLQGHU LV QRW EHLQJ XVHGï

ê %DWWHU\ 'LVFRQQHFW 6ZLWFK /RFDWHG LQVLGH RI EDWWHU\ ER[ï 7ZR SRVLWLRQ VZLWFK PDUNHG ZLWK û21î2))û
SODTXHï 7KLV PXVW EH 2)) DQG ORFNHG GXULQJ VHUYLFHï

é :LQFK 0RWRU &RQWURO 7KH YDOYH LV PRXQWHG QHDU WKH ZLQFK PRWRUï 3XOOLQJ RQ RQH VLGH RI FKDLQ
9DOYH HLWKHU UDLVHV RU ORZHUV WKH ZLQFK FDEOHï

è +\GUDXOLF 'XPS %LQ /LIW 0RXQWHG RQ WKH SRVW EHWZHHQ WKH ZRUN VWDWLRQ DQG WUDYHO VWDWLRQ õXQGHU WKH
+DQG /HYHU 6WDWXV ,QGLFDWRU %R[HVôï 0RYH WR OHIW WR OLIW WKH ELQ DQG WR WKH ULJKW WR ORZHU

WKH ELGï 'R QRW DWWHPSW WUDYHO ZLWK WKH ELQ LQ WKH UDLVHG SRVLWLRQü



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæ õéäéèðèëíçô 2SHUDWLRQñ 3DJH êì

35(3$5,1* 7+( 0$&+,1( )25 :25.

$V ZLWK DQ\ PDFKLQHñ SUHðRSHUDWLRQDO FKHFNV DQG SUHYHQWDWLYH PDLQWHQDQFH
VKRXOG EH SHUIRUPHG EHIRUH XVLQJ WKH PDFKLQHï :H VXJJHVW WKDW \RX IROORZ
WKH JXLGHOLQHV OLVWHG EHORZ EHIRUH DFWXDOO\ RSHUDWLQJ WKH PDFKLQHï

ìï 3RVLWLRQ WKH PDFKLQH RQ OHYHO WUDFN VR IOXLG OHYHOV FDQ EH DFFXUDWHO\
FKHFNHG DQG ILOOHG LI QHFHVVDU\ï

ëï 6HH 72:,1* VHFWLRQ LI PDFKLQH LV WR EH WRZHG WR ZRUNVLWHï

êï .QRZ DQG XQGHUVWDQG WKH XVH RI DOO PDFKLQH FRQWUROV DQG
LQVWUXPHQWV DV GHVFULEHG LQ 7DEOHV 23ðì WKURXJK 23ðçï

éï 3HUIRUP WKH SUHðRSHUDWLRQDO LQVSHFWLRQ RI WKH HQWLUH PDFKLQH DV
VSHFLILHG LQ 7DEOH 23ðæñ RQ WKH QH[W SDJHï )LQG GHIHFWV DQG FRUUHFW
WKHP EHIRUH VHULRXV GDPDJH RU IDLOXUH UHVXOWVï

èï ,I QHFHVVDU\ñ IROORZ DQ\ DSSOLFDEOH LQVWUXFWLRQV XQGHU
0$,17(1$1&( )25 (;75(0( &21',7,216ï

çï 3HUIRUP DSSOLFDEOH SUHYHQWDWLYHðPDLQWHQDQFH SURFHGXUHV LQ
0$,17(1$1&( $1' 6(59,&( VHFWLRQï

æï %H UHDG\ WR RSHUDWH WKH PDFKLQH ZLWK DQ DOHUW DQG VDIHW\ðFRQVFLRXV
DWWLWXGHï

åï 8QGHUVWDQG WKH XVH RI WKH PDFKLQHöV /RFNð8SVï 6HH /2&.ð836
VHFWLRQï

äï 0DNH VXUH WKH XQLW LV VHWXS IRU UDLO DQG WLH VL]H EHLQJ ZRUNHG RQï
$GMXVWPHQWVñ LI UHTXLUHGñ DUH GHVFULEHG LQ WKH 0$&+,1( 6(783ï

ìíï :HDU SURSHU VDIHW\ FORWKLQJï

%HIRUH \RX EHJLQ WKH SUHðRSHUDWLRQDO FKHFNOLVW \RX VKRXOG EHFRPH IDPLOLDU
ZLWK WKH FRQWUROV WKDW \RX ZLOO EH FKHFNLQJï 7DEOHV 23ðì WKURXJK 23ðç
H[SODLQ HDFK FRQWURO \RX ZLOO EH XVLQJñ DQG HDFK FRQWURO©V IXQFWLRQï .QRZLQJ
WKHVH FRQWUROV DQG WKHLU IXQFWLRQV PD\ ZLOO KHOS \RX LQ WURXEOHVKRRWLQJ WKH
PDFKLQH DW D ODWHU WLPHï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæ õéäéèðèëíçô 2SHUDWLRQñ 3DJH êë

35(ð23(5$7,21$/ &+(&./,67

125'&2 UHFRPPHQGV WKDW WKH IROORZLQJ FKHFNV EH SHUIRUPHG :,7+287 HOHFWULFDO SRZHUñ GXH WR D SRVVLEOH EDWWHU\
GUDLQï

7$%/( 23ðæ 35(ð23(5$7,21$/ &+(&./,67

0$,1 &21752/ 3$1(/ 67$786

* /RJLF %R[ &RYHU 8QORFNHG DQG +RRNHG LQ 8S 3RVLWLRQï
* *DJHV FKHFNHG IRU EURNHQ JODVVï
* (PHUJHQF\ 6WRS SXVKEXWWRQ LV SXOOHG RXWï
* &RQWURO 3DQHO 6ZLWFKHV VHW DV IROORZVã

* 3XPS 21î2)) VZLWFK LV 2))
* ,JQLWLRQ VZLWFK LV LQ 2))
* (QJLQH 6SHHG VZLWFK LV VHW WR /2:
*:RUN /LJKWV DUH 2))
* (OHFWULFDO ,QWHUORFNî:DUPXS 6ZLWFK LV SXVKHG LQ IRU ZDUPðXSï

5(027( 23(5$725 &21752/ %2;

* &KHFN SRVLWLRQ RI VZLWFKHVîSXVKEXWWRQVã
* (PHUJHQF\ 6WRS SXVKEXWWRQ LV SXOOHG RXWï

0$&+,1( )/8,' /(9(/ &+(&. õ6HH UHFRPPHQGHG IOXLGV LQ 0DLQWHQDQFH 6HFWLRQô

* +\GUDXOLF 2LO 7DQN LV IXOO * )XHO 7DQN LV IXOO * (QJLQH 2LO 5HVHUYRLU LV IXOO

0$&+,1( ,163(&7,21

* ,QVSHFW IRU /HDNVï 3D\ SDUWLFXODU DWWHQWLRQ WR K\GUDXOLF DQG IXHO OLQHVï
* ,QVSHFW DOO FRQWUROVñ ZLULQJ DQG VZLWFKHV IRU VHFXUH PRXQWLQJ
* 2SHUDWRU FRQWUROOHU FRYHUV UHPRYHG DQG VWRUHG
* %DWWHU\ 'LVFRQQHFW 6ZLWFK 2)) õ6ZLWFK ORFDWHG LQVLGH EDWWHU\ ER[ RQ PRVW PRGHOV

0$&+,1( /2&.ð836 $1' *8$5'6

* 0DNH FHUWDLQ 0HFKDQLFDO /RFNð8S GHYLFHV DUH LQ SODFH õIRU WUDYHOLQJô
* 3URSXOVLRQ &KDLQ JXDUGõVô LQ SODFH



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæ õéäéèðèëíçô 2SHUDWLRQñ 3DJH êê

(QJLQH 2SHUDWLRQ

127(ã $YRLG XQQHFHVVDU\ LGOLQJï

ìï (QVXUH WKH VXFWLRQ VWUDLQHU YDOYH õ6HH )LJXUHô RQ WKH K\GUDXOLF RLO
WDQN LV RSHQ DQG WKH %DWWHU\ 'LVFRQQHFW 6ZLWFK LV RQï

ëï 0DNH FHUWDLQ (0(5*(1&< 6723 SXVKEXWWRQV RQ ERWK WKH PDLQ
FRQWURO SDQHO DQG UHPRWH RSHUDWRU FRQWURO ER[HV KDYH EHHQ SXOOHG
RXWï 6HW HQJLQH VSHHG VZLWFK WR /2: DQG WKH SXPS VZLWFK WR 2))ï
(QJLQH ZLOO QRW VWDUW LI WKH HQJLQH VSHHG VZLWFK LV VHW WR +,*+ï

127(ã 6HH (PHUJHQF\ 6WRSSLQJ 3URFHGXUHV DW WKH HQG RI WKH
23(5$7,21 VHFWLRQï

êï +ROG WKH 0DJQHWLF 2YHUULGH VZLWFK õ02ô õODEHOHG (1*,1(î386+ 72
67$57ô LQ DQG WXUQ WKH LJQLWLRQ VZLWFK WR WKH ULJKW XQWLO WKH HQJLQH
VWDUWVï 5HOHDVH WKH LJQLWLRQ VZLWFK õZLOO VSULQJ EDFN WR FHQWHUHG
SRVLWLRQô DQG FRQWLQXH KROGLQJ WKH 02 VZLWFK XQWLO RLO SUHVVXUH
UHDFKHV êí SVL õë EDU RU ëíæ N3Dôï $OORZ èðæ PLQXWHV RI ZDUPXS LI
ILUVW VWDUW RI WKH GD\ï

127(ã (QJLQH ZLOO QRW VWDUW LI HQJLQH VSHHG VZLWFK LV LQ +,*+
SRVLWLRQñ HPHUJHQF\ VWRS SXVKEXWWRQV DUH SXVKHG LQñ LI WKH 02 LV
QRW KHOG LQñ RU LI WKH SXPS VZLWFK LV 21ï

éï ,I WKH HQJLQH IDLOV WR VWDUW ZLWKLQ êí VHFRQGVñ UHOHDVH WKH 3XVK WR 6WDUW
SXVKEXWWRQ DQG DOORZ WKH VWDUWLQJ PRWRU WR FRRO D IHZ PLQXWHV EHIRUH
WU\LQJ DJDLQï

èï 3HUIRUP WKH VWDUWXS FKHFN RQ WKH QH[W SDJHï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæ õéäéèðèëíçô 2SHUDWLRQñ 3DJH êé

7$%/( 23ðåï 67$5783 &+(&.6

*$8*( 5($',1*6 &+(&.('ã

* 7DFKRPHWHUî+RXUPHWHUã ëëèí USP õ1R ORDGñ KLJK VSHHGô
* 9ROWPHWHUã ìê WR ìè 9ROWV
* (QJLQH 7HPSHUDWXUHã ìçí WR ìåè( ) õæì WR åè( &ô
* (QJLQH 2LO 3UHVVXUHã éí WR çí SVLñ ê WR é EDUñ ëæç WR éìé N3D

/,*+7î+251 67$786

* /,*+76 )81&7,21ã
* 7UDYHO /LJKWV *:RUN /LJKWV * %UDNH RU 0DUNHU /LJKWV

* +2516î$/$506 )81&7,21ã
* 7UDYHO $ODUP * +RUQ %XWWRQ õ0DLQ &RQWURO 3DQHOô * +RUQ %XWWRQ õ5HPRWH 2SHUDWRU %R[ô

23(5$725 &21752/6 )81&7,21

* )RRW VZLWFKHV * +DQG FRQWUROOHUV

/2&.ð83 '(9,&(6 (1*$*(' õ6HH /RFNðXSV ð 1H[W 3DJHô

* 7XUQWDEOHî6HWRIIã /RFNXS SLQ LQ SODFH DQG VHWRII YDOYH KDQGOH ORFNHG LQ '2:1 SRVLWLRQï
* &ODPS $UPã /RFNHG
* *XLGH :KHHOVã /RFNHG
*:LQFK %RRPã /RFNHG LQ SODFH
*:LQFK &DEOHã 6HFXUHG WR PDVW



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæ õéäéèðèëíçô 2SHUDWLRQñ 3DJH êè

/2&.ð836

7KHUH DUH DUHDV GHVLJQDWHG RQ WKH PDFKLQH DV ORFNðXS SRLQWVï /RFNðXS
SRLQWV DUH WKRVH DUHDV UHTXLUHG WR EH ORFNHG XS SULRU WR ZRUNLQJ WUDYHO
WKURXJK FURVVLQJVñ VZLWFKHV RU RWKHU UDLO REVWUXFWLRQV RU GXULQJ KLJK VSHHG
WUDYHO õQRQðZRUNLQJ WUDYHOôï 7KHVH KDYH EHHQ SDLQWHG UHG DQG KDYH D GHFDO
ORFDWHG QH[W WR RU RQ WKH DUHD UHTXLULQJ ORFNLQJ XSï

8VH WKH IROORZLQJ SURFHGXUH WR LQVWDOO RU UHPRYH ORFNðXSVï $ GHWDLOHG
FKHFNOLVW IROORZV WKLV ORFNðXS VHFWLRQï

&ODPS $UP /RFN

/RFDWHG RQ WKH IUDPH IORRU EHWZHHQ WKH ZRUNKHDG DQG WKH 75$9(/ 6WDWLRQ
IRRWVZLWFKHVï 7KLV LV XVHG WR VHFXUH WKH &ODPS $UP LQ WKH 83 SRVLWLRQ IRU
WUDYHOLQJï 8VH WKH IROORZLQJ SURFHGXUH WR ORFN WKH FODPS DUPVã

ìï 3XW0RGH 6HOHFWRU 6ZLWFK LQ WKH 0$18$/ SRVLWLRQï õ5HG SLORW OLJKW
ZLOO LOOXPLQDWHñ LQGLFDWLQJ PDFKLQH LV LQ WKH PDQXDO PRGHïô

ëï 5DLVH WKH &ODPS $UP E\ KROGLQJ WKH &ODPS $UP 8Sî'RZQ 6ZLWFK
LQ WKH 83 SRVLWLRQï

êï ,QVHUW ORFN SLQï

127(ã 5HPRYDO RI WKH ORFNXS PD\ UHTXLUH XVH RI VWHS úë WR UHOLHYH WKH
ZHLJKW RI WKH DVVHPEO\ RII RI WKH ORFNXS SLQï

*XLGH :KHHO /RFNSLQ

8VHG WR ORFN WKH UDLO JXLGH ZKHHO LQ WKH 83 SRVLWLRQï 7KHUH DUH WZR õëô JXLGH
ZKHHO DVVHPEOLHV RQ WKLV PDFKLQHï 7KH ILUVW LV ORFDWHG RQ WKH IORRULQJ
EHWZHHQ WKH 75$9(/ 6WDWLRQ DQG WKH 'XPS %LQï 7KH VHFRQG LV ORFDWHG QH[W
WR WKH K\GUDXOLF WDQN RQ WKH RSHUDWRU VLGH RI WKH PDFKLQHï 7R LQVWDOO WKH
ORFNSLQã

ìï 5DLVH WKH JXLGH ZKHHO DVVHPEO\ õE\ KDQGô XQWLO D KROH DSSHDUVï

ëï ,QVHUW SLQ LQWR KROHï

6HWRII &\OLQGHU /RFNXS

7R PDNH FHUWDLQ WKDW WKH VHWRII F\OLQGHU FDQQRW EH ORZHUHG ZLWKRXW \RXU
NQRZOHGJHñ ORFN XS WKH VHWRII YDOYH LQ WKH GRZQ SRVLWLRQ õRQO\ ZD\ LW FDQ EH
ORFNHGôï 6RPH PDFKLQHV KDYH EHHQ HTXLSSHG ZLWK 6WDWXV ,QGLFDWRU %R[HV
WKDW VKRZ WKH VWDWXV RI WKH VHWRII F\OLQGHUñ ZKHWKHU XS õJUHHQ OLJKWô RU GRZQ
õUHG OLJKWôï
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Boom and Winch Lock-ups  
 
The boom assembly has a boom interlock handle that enables the operators to unlock the boom to move 
the assembly over the track.  When the interlock handle is pulled out and roll pin on end of handle is 
released behind the bar beneath the bracket, the boom has free swing movement over the track.  When 
locking up boom, swing boom so that it is parallel with the deck end of the machine, pull out handle to 
relieve pin pressure on bar, move pin to side of bar and release handle.  Verify that boom has been locked 
in position before resuming operations. 
 
Dump Bin 
 
The hydraulic dump bin allows this machine to carry additional anchors.  It was not designed to be in the 
raised position during working operations, except to dump more anchors into the primary bin.  When this is 
occurring, the dump bin should be locked in the up position to prevent the bin from drifting down. 
 
Lock pin should be used if access under the bin is required. 
 
 
 
 
 TABLE OP-9.  LOCK-UPS 
 

 
 Lock-up 

 
 LOCATION 

 
 TOTAL 

 
 WHEN USED 

 
Clamp Arm 

 
On main deck to the right or left of 
the Clamp Arm. 

 
 2 

 
During working travel through crossings, at 
switches, frogs, and other rail obstructions, 
and during high speed (non-working) travel. 
Note: Clamp Arm must be fully raised for 
lock pin to be inserted. 

 
Guide Wheel 

 
On main deck left of main logic 
box and right of operator’s 
working station. 

 
 2 

 
During working travel through crossings, at 
switches, frogs, and other rail obstructions, 
and during high speed (non-working) travel. 

 
Boom & Winch 

 
Post: Pulling red handle out 

and turning frees pin from 
lock bar on boom. 

 
Winch: Secure cable to boom. 

 
 1 

 
At all times when boom and winch are not 
being used. 

 
Turntable/Setoff 

 
By main engine pump. Setoff 
Valve in DOWN position and 
locked. 

 
 1 

 
At all times when not being used. 

 
Dump Bin 

 
Next to bin pivot on one or both 
sides. 

 
 1 

 
At all times when in the raised position. 

 
Canopy 

 
Above operator’s work station. 

 
 1 

 
When travelling or transporting machine. 

 
Swing Seat (opt) 

 
Under swingseat in travel 
position. 

 
 1 

 
When travelling or transporting machine. 

 
Work Position 
Seat Bracket 

 
Stored under hydraulic tank at 
tow hitch plate. 

 
 1 

 
When travelling or transporting machine. 

 



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæ õéäéèðèëíçô 2SHUDWLRQñ 3DJH êæ

75$9(/

,W LV LPSRUWDQW WKDW \RX UHDG DERXW DQG XQGHUVWDQG DOO RSHUDWLQJ FRQWUROVñ
&DXWLRQVñ :DUQLQJVñ DQG 'DQJHUV EHIRUH WUDYHOLQJï

(1*,1( 63(('6

(QJLQH VSHHG LV FRQWUROOHG E\ WKH VZLWFK RQ WKH 0DLQ &RQWURO 3DQHO ORFDWHG
RQ WKH /RJLF %R[ï (QJLQH VSHHG VHWWLQJV DUH VORZ DQG IDVWï :KHQ LGOLQJñ WKH
VZLWFK VKRXOG EH VHW WR 6/2:ñ IRU WUDYHOLQJ RU ZRUN RSHUDWLRQVñ \RX VKRXOG
KDYH WKH HQJLQH VSHHG VZLWFK LQ WKH )$67 SRVLWLRQï

3523(//,1* $1' %5$.,1*

7KLV PDFKLQH KDV EHHQ ILWWHG ZLWK WZR õëô IRRWVZLWFKHV WKDW FRQWURO WKH
SURSXOVLRQ RI WKH PDFKLQH õ)RUZDUG DQG 5HYHUVHôï

3URSHOOLQJ DW 7UDYHO 6SHHGV

ìï 6HH WKH /RFNðXSV VHFWLRQV DQG PDNH VXUH ORFNðXSV DUH LQVWDOOHGï

ëï 3UHVV WKH DSSURSULDWH IRRW VZLWFK WR SURSHO WKH PDFKLQHï

3URSHOOLQJ DW :RUN 6SHHGV

ìï )RU ZRUN RSHUDWLRQVñ DOO ORFNXSV VKRXOG EH XQORFNHG ð ZLWK WKH
H[FHSWLRQ RI WKH VHWRII F\OLQGHU ORFNXSï 5HIHU WR /RFNðXSV VHFWLRQï

ëï 3UHVV WKH DSSURSULDWH IRRW VZLWFK WR SURSHO WKH PDFKLQHï

%UDNLQJ

%UDNLQJ RQ WKLV PDFKLQH LV DXWRPDWLF RQFH WKH SURSXOVLRQ IRRWVZLWFK KDV
EHHQ UHOHDVHGï

75$9(/,1* 21 $ ,1&/,1(

%HIRUH WUDYHOLQJ GRZQ DQ LQFOLQHñ WHVW WKH EUDNHV WR PDNH VXUH WKDW WKH\ DUH
IXOO\ IXQFWLRQDOï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH êå

0DFKLQH 6HWXS

,QVWUXFWLRQV LQ WKLV VHFWLRQ DUH SURYLGHG IRU FKDQJLQJ WKH W\SH RI DQFKRUV WR
EH XVHG DQG IRU PDNLQJ DGMXVWPHQWV WR WKH PDFKLQH WR FRPSHQVDWH IRU
GLIIHUHQW UDLO VL]HVï 6RPH RI WKHVH SURFHGXUHV ZLOO EH UHTXLUHG DV SDUW RI WKH
VFKHGXOHG URXWLQH PDLQWHQDQFH DQG DUH UHIHUHQFHG RQ WKH PDLQWHQDQFH
FKDUW ORFDWHG LQ WKH 0DLQWHQDQFH DQG 6HUYLFH VHFWLRQ RI WKLV PDQXDOï

5HDG DQG XQGHUVWDQG DOO 23(5$7,21 SURFHGXUHVñ ZDUQLQJVñ DQG FDXWLRQV
EHIRUH PDNLQJ DGMXVWPHQWVï

127(ã $OO DGMXVWPHQWV LQ WKLV VHFWLRQ UHTXLUH WKH PDFKLQH WR EH LQ WKH
0$18$/ PRGH RI RSHUDWLRQï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH êä

&+$1*,1* $1&+25 7<3(

(DFK WLPH D GLIIHUHQW W\SH RI DQFKRU LV WR EH XVHGñ FRPSDWLEOH DQFKRU KROGHUV
DQG FKXWH GRRUV PXVW DOVR EH LQVWDOOHG DQG DGMXVWHGï õ&KXWH GRRU
DGMXVWPHQWV DUH JLYHQ ODWHU LQ WKLV VHFWLRQïô 5HIHU WR WKH WDEOH RQ WKH QH[W
SDJH IRU VSHFLILF FRPSRQHQWV IRU HDFK W\SH RI DQFKRUï

7R FKDQJH DQFKRU W\SHVã

ìï 6WDUW HQJLQH DQG SXW 0RGH 6HOHFWRU 6ZLWFK LQ WKH 0$18$/
SRVLWLRQï

ëï 8VH &ODPS $UP 8Sî'RZQ 6ZLWFK WR UDLVH FODPS DUP DQG LQVWDOO
FODPS DUP ORFN SLQï

êï 8VH -DZ $UP ,Qî2XW 6ZLWFK WR PRYH MDZ DUP RXWï

éï 7XUQ LJQLWLRQ NH\ VZLWFK WR 2)) DQG UHPRYH NH\Vï

èï 5HPRYH VSULQJ SRVW QXWV DQG VSULQJ IURP HDFK GRRUï

çï 5HPRYH KLQJH SLQV DQG GRRUVï

æï 'LVFRQQHFW K\GUDXOLF OLQH IURP KROGHU DW TXLFN GLVFRQQHFW õORFDWHG
DW IUDPH DERXW WZR IHHW IURP KROGHUV RQ K\GUDXOLF OLQH RQ HDFK VLGH
RI DQFKRU ELQôï

åï 5HPRYH KDLUSLQ FRWWHUVñ KROGHU SLQVñ DQG DQFKRU KROGHUVï

äï 6HOHFW W\SH RI DQFKRU FRPSRQHQWV WR EH XVHG IRU WKH MRE õLïHïñ )DLUñ
&KDQQHORFñ :RRGLQJVñ 8QLWñ HWFïôï 7KH WDEOH RQ WKH QH[W SDJH FDOOV
RXW WKH FRPSRQHQW SDUW QXPEHUV IRU HDFK W\SH RI DQFKRU DQG PXVW
EH IROORZHG WR GHWHUPLQH WKH ULJKW DQG OHIW KDQG SDUWVï 7KH SDUW
QXPEHU IRU HDFK FRPSRQHQW LV FDVW LQWR HDFK SDUWï

1RWHã 7KH KLQJH SLQñ WRRO KROGHU SLQñ WKH GRRU VSULQJ DQG WKH VSULQJ
SRVW QXWV DUH VWDQGDUG SDUWV DQG FDQ EH XVHG ZLWK DOO DQFKRU
FRQYHUVLRQVï

ìíï ,QVWDOO HDFK DQFKRU KROGHU LQWR SRVLWLRQ RQ WKH VOLGLQJ MDZVï $OLJQ
KROHV DQG VHFXUH ZLWK KROGHU SLQ DQG KDLUSLQ FRWWHUï

ììï &RQQHFW K\GUDXOLF OLQHV WR DQFKRU KROGHUV DW TXLFN GLVFRQQHFWVï

ìëï ,QVWDOO DSSURSULDWH GRRUVñ DV VSHFLIHG LQ WKH WDEOH RQ WKH QH[W SDJHñ
DQG VHFXUH ZLWK KLQJH SLQVï

ìêï ,QVWDOO WKH HQG ORRSV RI HDFK VSULQJ RYHU WKH VSULQJ SRVWV DW HDFK
GRRUV DQG VHFXUH ZLWK SRVW QXWVï

ìéï (DFK WLPH WRROLQJ LV FKDQJHG IRU D GLIIHUHQW W\SH RI DQFKRUñ FKXWH
DGMXVWPHQWV PXVW EH PDGH WR DFFRPPRGDWH WKH QHZ DQFKRUVï
3URFHHG WR &+87( $'-8670(176 EHIRUH DWWHPSWLQJ WR RSHUDWH
WKH PDFKLQHï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éí



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éì

)LJXUH éì

&+87( $'-8670(176

$IWHU LQVWDOODWLRQ RI GLIIHUHQW GRRUVñ DQFKRU KROGHUV RU FKXWH OLQHUVñ WKH FKXWHV
PXVW EH DGMXVWHG IRU SURSHU DQFKRU SLFNXSï )LJXUH éì VKRZV DOO RI WKH
SRVVLEOH DGMXVWPHQWV WKDW FDQ EH PDGH WR WKH FKXWHVï 'HWDLOHG LQVWUXFWLRQV
RQ KRZ WR PDNH WKH DGMXVWPHQWV IROORZ RQ WKH QH[W SDJHVï $OO FKXWH
DGMXVWPHQWV VKRXOG EH PDGH DIWHU DQFKRU FRQYHUVLRQï

7KH I R O O
RZLQJ WDEOH VKRXOG EH XVHG WR GHWHUPLQH WKH SURSHU DGMXVWPHQW WR EH PDGH
ZKHQ FHUWDLQ SUREOHPV DUH HQFRXQWHUHG GXULQJ VHWXSï

352%/(0 $'-867

$QFKRUV ZLOO QRW VHDW IXOO\ LQ &KXWH 'RRU :LGWKï
GRRUVï

$QFKRUV ZLOO QRW VHDW IXOO\ LQ &KXWH ,Qî2XW DQG &KXWH 'RRU
KROGHUVï 'LVWDQFHï

$QFKRUV VOLJKWO\ FRFNHGï 'RRU ZLGWKï

&KXWHV QRW FHQWHUHG ZîKROGHUV &KXWH ODWHUDO õOHIWîULJKWô SRVLWLRQ

$QFKRUV QRW HQWHULQJ FKXWHV DW &KXWH DUP DQJOH õ8Sî'RZQôï
FRUUHFW DQJOHï

*ULSSHUV GR QRW SLFN XS DQG KROG &KXWH ,Qî2XW KHLJKWï
DQFKRUV SURSHUO\ï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éë

)LJXUH éë

&KXWH 'RRU 'LVWDQFH

7KH DQFKRUV PXVW SDVV WKURXJK WKH FKXWHV DQG VHDW SURSHUO\ LQ WKH
KROGHUVï ,I WKH FKXWHV DUH SRVLWLRQHG õUHODWLYH WR HDFK RWKHU LQ WKH
VHWô ZLWK WRR QDUURZ RU WRR ZLGH DQ RSHQLQJñ WKH DQFKRU KROGHUV ZLOO
QRW HQWHU WKH GRRUV FRUUHFWO\ï 7KLV ZLOO KDYH DQ HIIHFW RQ WKH ZD\
WKH DQFKRU HQWHUV WKH FKXWH GRRUVï 7R DGMXVW GRRU GLVWDQFHã

ìï /RRVHQ ORFNQXW RQ WXUQEXFNOH EHWZHHQ FKXWHVï

ëï 8VLQJ DQ DQFKRU WR GHWHUPLQH FRUUHFW ZLGWKñ DGMXVW
WXUQEXFNOH WR SRVLWLRQ FKXWH DV UHTXLUHG WR REWDLQ D VPRRWK
ILWï

êï 7LJKWHQ ORFNQXW RQ WXUQEXFNOHï

&KXWH 'RRU :LGWK

7KH DQFKRUV PXVW SDVV WKURXJK WKH KROGHUV DQG VHDW SURSHUO\ LQ WKH
FKXWH GRRUVï ,I WKH FKXWH GRRUV DUH SRVLWLRQHG ZLWK WRR QDUURZ DQ
RSHQLQJñ WKH GRRUV PD\ EH SLQFKLQJ WKH DQFKRUV DQG WKH\ ZLOO QRW
VHDW IXOO\ï ,I WKH GRRU RSHQLQJ LV WRR ZLGHñ WKH DQFKRU ZLOO EH VOLJKWO\
FRFNHG DQG SURSHU DOLJQPHQW ZLWK WKH DQFKRU KROGHU ZLOO EH GLIILFXOWï
7R DGMXVW GRRU ZLGWKã

ìï /RRVHQ ORFNQXW RQ GRRU VHWVFUHZ õVHH )LJXUH éëôï

ëï 8VLQJ DQ DQFKRU WR GHWHUPLQH FRUUHFW GRRU ZLGWKñ WXUQ
VHWVFUHZ LQ RU RXW DV UHTXLUHG WR REWDLQ D VPRRWK ILWï

êï 7LJKWHQ ORFNQXW RQ VHWVFUHZï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éê

)LJXUH éê%

)LJXUH éê$

&KXWH /DWHUDO $OLJQPHQW

7KH FKXWHV PXVW EH SRVLWLRQHG VR WKDW WKH FHQWHU RI HDFK DQFKRU
KROGHU ZLOO EH DSSUR[LPDWHO\ DOLJQHG ZLWK WKH FHQWHU RI HDFK FKXWHï
)LJXUH éê$ VKRZV WKH UHODWHG SRVLWLRQ RI HDFK DQFKRU W\SH LQ LWV
PDWFKLQJ KROGHUï 7R PDNH ODWHUDO FKXWH DGMXVWPHQWVã

ìï 6WDUW HQJLQH DQG SXW 0RGH 6HOHFWRU 6ZLWFK LQ WKH
0$18$/ SRVLWLRQï

ëï 8VH WKH -DZ $UP ,Qî2XW 6ZLWFK WR PRYH WKH MDZ DUP LQWR
SRVLWLRQ WR FKHFN WKH DOLJQPHQWï

êï ,I MDZ DUP PXVW EH PRYHG WR OHIWñ ORRVHQ ORFNQXW RQ OHIW VLGH
RI FKXWH PRXQWLQJ õ6HH )LJXUH éê%ôï ,I MDZ DUP PXVW EH
PRYHG WR ULJKWñ ORRVHQ ORFNQXW RQ ULJKW VLGH RI FKXWH
PRXQWLQJï

éï 0RYH PRXQWLQJ DV QHFHVVDU\ XQWLO MDZ DUP LV FHQWHUHGï

èï 7LJKWHQ ORFNQXW RQ RSSRVLWH VLGH RI FKXWH PRXQWLQJ ILUVWñ WR
NHHS MDZ DUP FHQWHUHGñ WKHQ WLJKWHQ WKH ORFNQXW ORRVHQHG
LQ 6WHS úêï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éé

)LJXUH éé

&KXWH $UP $QJOH õ8Sî'RZQ 3RVLWLRQô

7KH FOXWFKHV PXVW DOVR EH SRVLWLRQHG VR WKDW WKH DQFKRUV HQWHU WKH
JULSSHUV DW WKH FRUUHFW DQJOHï 6HH )LJXUH éé DQG DGMXVW FKXWH DQJOHñ
LI QHFHVVDU\ñ DV IROORZVã

ìï /RDG D SDLU RI DQFKRUV LQ WKH FKXWHVï

ëï 7XUQ RQ HQJLQHï

êï 3ODFH 0RGH 6HOHFWRU 6ZLWFK LQ WKH 0$18$/ SRVLWLRQï

éï 8VLQJ WKH -DZ $UP ,Qî2XW 6ZLWFKñ PRYH WKH MDZ DUP LQ WR
WKH SLFN XS SRVLWLRQï

èï &KHFN SRVLWLRQ RI DQFKRUV DV FRPSDUHG WR )LJXUH éê$ï
/RRVHQ ORFNQXW DQG DGMXVW WXUQEXFNOHñ RQ ERWK VLGHVñ DV
QHFHVVDU\ WR SRVLWLRQ FKXWH DW FRUUHFW DQJOH IRU DQFKRU
SLFNXSï

çï 7LJKWHQ ORFNQXW WR VHFXUH DQJOH DGMXVWPHQWï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éè

)LJXUH éè

&KXWH ,Qî2XW +HLJKW

7KH FKXWHV LQîRXW SRVLWLRQ PXVW EH VXFK WKDW WKH DQFKRUV DUH QRW WRR
IDU LQ RU RXW IRU WKH JULSSHUV WR SLFN XS DQG VHFXUHO\ KROG HDFK
DQFKRUï &KHFN DQG DGMXVW FKXWH LQîRXW SRVLWLRQñ LI QHFHVVDU\ñ DV
IROORZVã

ìï 6WDUW HQJLQHï

ëï 3XW 0RGH 6HOHFWRU 6ZLWFK LQ WKH 0$18$/ SRVLWLRQï

êï 8VH -DZ $UP ,Qî2XW 6ZLWFK WR PRYH MDZ DUP LQï :LWK WKH
MDZ DUP IXOO\ LQñ WKHUH VKRXOG EH D ìîìçû WR ìîåû JDS EHWZHHQ
WKH FKXWH PRXQWLQJ DQG KHLJKW DGMXVWPHQW VFUHZï 6HH
)LJXUH éèï

éï +ROG 'RRUVî*ULS 6ZLWFK LQ WKH 23(1 SRVLWLRQ WR SLFN XS
DQFKRUVï

èï 8VH WKH -DZ $UP ,Qî2XW 6ZLWFK WR PRYH MDZ DUP SDUW ZD\
RXWï

çï &KHFN WKH SRVLWLRQ RI WKH DQFKRU LQ WRRO DV FRPSDUHG WR WKH
GLDJUDP LQ )LJXUH éê$ï

æï ,I DGMXVWPHQW LV QHFHVVDU\ñ ORRVHQ ORFNQXW DQG WXUQ
DGMXVWLQJ VFUHZ XS RU GRZQ DV UHTXLUHG WR EULQJ FKXWHV LQWR
DOLJQPHQWï

åï 5HSHDW 6WHSV ì WKURXJK å XQWLO DGMXVWPHQW LV FRUUHFW DQG
WKHQ WLJKWHQ ORFNQXWï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éç

$'-867,1* )25 ',))(5(17 6,=( 5$,/ 25 7,(6

7KHUH DUH VHYHUDO DOWHUDWLRQV RU DGMXVWPHQWV ZKLFK PD\ EH QHFHVVDU\ WR
FRPSHQVDWH IRU D FKDQJH LQ UDLO RU WLH VL]Hï $V HDFK DGMXVWPHQW ZLOO DIIHFW
VXFFHHGLQJ DGMXVWPHQWVñ LW LV LPSHUDWLYH WKDW WKH\ EH SHUIRUPHG LQ WKH RUGHU
VKRZQ EHORZã

ìï &ODPS $UP 3LYRW 3LQV

ëï &ODPS $UP 6WRSV

êï 7RJJOH /LQNDJH

éï &KXWH ,Qî2XW 3RVLWLRQ

èï &KXWH $UP $QJOH

çï 'RZQ 2SWR 6ZLWFK



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éæ

)LJXUH éæ$

)LJXUH éæ%

&ODPS $UP 3LYRW 3LQV

7KH SLYRW SRLQW RI WKH FODPS DUP LV DGMXVWDEOH DQG PD\ KDYH WR EH DGMXVWHG
DQ\ WLPH WKHUH LV D FKDQJH LQ UDLO VL]Hï $GMXVWPHQW VKRXOG DOVR EH FKHFNHG
RQ D UHJXODUO\ VFKHGXOHG PDLQWHQDQFH EDVLVï 7KHUH DUH WZR FRQGLWLRQV IRU
ZKLFK DQ DGMXVWPHQW PXVW EH PDGHã 1RW HQRXJK FOHDUDQFH RU 7RR PXFK
FOHDUDQFHï

1RW (QRXJK &OHDUDQFH

,I WKH FODPS DUP EORFN RU VWRS GRHV QRW FOHDU WKH UDLO KHDG DQG WKHUH
LV QRW HQRXJK FOHDUDQFH DV VKRZQ LQ ILJXUH éæ$ñ DGMXVW WKH FODPS
DUP SLYRW SLQ DV IROORZVã

ìï /RRVHQ IRXU ORFNQXWV õRQH RQ HDFK HQG RI ERWK KRXVLQJVôï
6HH )LJXUH éæ%ï

ëï %DFN RXW ERWK LQERDUG VHWVFUHZV WKH DSSUR[LPDWH GLVWDQFH
WKDW WKH DUP LV QRW FOHDULQJ WKH UDLOï 7XUQ ERWK VHWVFUHZV WKH
VDPH DPRXQW RI WXUQVï &RXQW WKH DPRXQW RI WXUQV WKH VHW
VFUHZV DUH EDFNHG RXWï

êï 7XUQ LQ WKH RXWERDUG VHWVFUHZV WKH VDPH DPRXQW RI WXUQV
WKDW WKH LQERDUG VHWVFUHZV ZHUH EDFNHG RXW LQ 6WHS úëï

éï :LWK WKH 0RGH 6HOHFWRU 6ZLWFK LQ WKH 0$18$/ SRVLWLRQñ
XVH &ODPS $UP 8Sî'RZQ 6ZLWFK WR ORZHU FODPS DUP DQG
FKHFN FOHDUDQFHï 5HSHDW 6WHSV úë WKURXJK úé XQWLO
FOHDUDQFH LV FRUUHFWï

èï 7LJKWHQ IRXU ORFNQXWVï

7RR 0XFK &OHDUDQFH

,I WKH FODPS DUP VZLQJV RXW WRR IDUñ WKHUH LV WRR PXFK FOHDUDQFH DV
VKRZQ LQ )LJXUH éæ$ñ DGMXVW WKH FODPS DUP SLYRW SLQ DV IROORZVã

ìï /RRVHQ IRXU ORFNQXWV õRQH RQ HDFK HQG RI ERWK KRXVLQJVôï
6HH )LJXUH éæ%ï

ëï %DFN RXW ERWK RXWERDUG VHWVFUHZV WKH DSSUR[LPDWH GLVWDQFH
WKDW WKH DUP LV RXW WRR IDUï 7XUQ ERWK VHWVFUHZV WKH VDPH
DPRXQW RI WXUQVï &RXQW WKH DPRXQW RI WXUQV WKH VHW VFUHZV
DUH EDFNHG RXWï

êï 7XUQ LQ WKH LQERDUG VHWVFUHZV WKH VDPH DPRXQW RI WXUQV
WKDW WKH RXWERDUG VHWVFUHZV ZHUH EDFNHG RXW LQ 6WHS úëï

éï :LWK WKH 0RGH 6HOHFWRU 6ZLWFK LQ WKH 0$18$/ SRVLWLRQñ
XVH &ODPS $UP 8Sî'RZQ 6ZLWFK WR ORZHU FODPS DUP DQG
FKHFN FOHDUDQFHï 5HSHDW 6WHSV úë WKURXJK úé XQWLO
FOHDUDQFH LV FRUUHFWï

èï 7LJKWHQ IRXU ORFNQXWVï



'R QRW DOORZ DUPVñ OHJV RU
ORRVH FORWKLQJ WR JHW LQ WKH
ZD\ RI WKH PDFKLQH©V
PRYLQJ SDUWV ZKHQ PDNLQJ
DGMXVWPHQWV RU RSHUDWLQJ
WKLV PDFKLQHï )DLOXUH WR
FRPSO\ PD\ FDXVH VHULRXV
LQMXU\ RU GHDWKï

%RWK FODPS DUP VWRSV PXVW EH DGMXVWHG VR WKDW WKH\
EHDU DJDLQVW WKH WRS RI WKH UDLO HYHQO\ ZKHQ WKH
FODPS DUP LV GRZQï ,I LPSURSHUO\ DGMXVWHGñ WKH
WZLVWLQJ IRUFH H[HUWHG RQ WKH FODPS DUP FRXOG FDXVH
VHULRXV GDPDJH WR WKH FODPS DUP DVVHPEO\ï

$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éå

)LJXUH éå

&ODPS $UP 6WRSV õ$QFKRU +HLJKW $GMXVWPHQWô

$V WKH MDZ DUP DGYDQFHV WRZDUG WKH UDLOñ WKH DQFKRU PXVW EH DW D FHUWDLQ
KHLJKWñ LQ UHODWLRQ WR WKH UDLOñ LQ RUGHU WR EH DSSOLHG VXFFHVVIXOO\ï 7KH
8Sî'RZQ DGMXVWPHQW RI WKH FODPS DUP VWRS GHWHUPLQHV WKH YHUWLFDO SRVLWLRQ
RI WKH DQFKRUVï ,I D GLIIHUHQW W\SH DQFKRU LV WR EH XVHG RU LI WURXEOH LV
H[SHULHQFHG LQ DSSO\LQJ DQFKRUVñ WKH FODPS DUP VWRS QHHGV DGMXVWPHQWï
'HSHQGLQJ RQ WKH W\SH RI DQFKRUV EHLQJ XVHGñ DGMXVW WKH FODPS DUP VWRS
DUP DV IROORZVã

)DLU DQG &KDQQHORF $QFKRUV

ìï :LWK WKH0RGH 6HOHFWRU 6ZLWFK LQ WKH0$18$/PRGHñ XVH
PDQXDO FRQWUROV WR SLFN XS DQ DQFKRU

ëï /RZHU FODPS DUP WR UDLO EDVHï

êï 0RYH MDZ DUP LQ DQG VWRS ZKHQ WKURDWV RI DQFKRUV DUH MXVW
HQWHULQJ UDLO EDVH DV VKRZQ LQ )LJXUH éæï

éï :LWK *ULS DQG 'RRU 2SHQ 6ZLWFK KHOG WR 21ñ FKHFN SRVLWLRQ
RI DQFKRUV LQ UHODWLRQ WR UDLO EDVHï 7KH HGJH RI UDLO EDVH
PXVW EH DW DSSUR[LPDWH FHQWHU RI DQFKRU WKURDW DV VKRZQ
XQGHU ¦&255(&7 $'-8670(17§ RQ )LJXUH éåï

,I WKH DQFKRUV DUH FRPLQJ LQ WRR KLJK DQG WKH FOHDUDQFH EHWZHHQ WKH
ERWWRP RI WKH UDLO EDVH DQG WKH DQFKRU LV LQVXIILFLHQWñ WKH FODPS DUP
VWRSV PXVW EH UDLVHGï &RQYHUVHO\ñ LI WKH DQFKRUV DUH FRPLQJ LQ WRR
ORZ DQG WKH FOHDUDQFH EHWZHHQ WKH WRS RI WKH UDLO EDVH DQG WKH
DQFKRU LV LQVXIILFLHQWñ WKH FODPS DUP VWRSV PXVW EH ORZHUHGï

èï ,QVWDOO &ODPS $UP /RFNXSVï

çï ,I DGMXVWPHQW LV QHFHVVDU\ñ PRYH WKH -DZ $UP 287 DQG WKH
&ODPS $UP 83 XQWLO WKH &ODPS $UP 6WRS DGMXVWPHQW
VFUHZV DUH DFFHVVLEOHï

æ ï
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%RWK FODPS DUP VWRSV PXVW EH DGMXVWHG VR WKDW WKH\
EHDU DJDLQVW WKH WRS RI WKH UDLO HYHQO\ ZKHQ WKH
FODPS DUP LV GRZQï ,I LPSURSHUO\ DGMXVWHGñ WKH
WZLVWLQJ IRUFH H[HUWHG RQ WKH FODPS DUP FRXOG FDXVH
VHULRXV GDPDJH WR WKH FODPS DUP DVVHPEO\ï

$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH éä

)LJXUH éä

WKH VFUHZV DQG UDLVH WKH VWRSV WR ORZHU WKH DQFKRU KROGHUV RU ORZHU WKH VWRSV
WR UDLVH WKH DQFKRU KROGHUVï 7LJKWHQ WKH FDSVFUHZV DQG WKHQ UHFKHFN WKH
FOHDUDQFHï 5HSHDW VWHSV é WKURXJK æñ DV QHFHVVDU\ñ WR REWDLQ &255(&7
$'-8670(17ï

:RRGLQJV $QG 8QLW $QFKRUV

ìï ,I DQFKRUV DUH LQ WKH DQFKRU KROGHUVñ NQRFN ERWK RXW XVLQJ D
ORQJ KDQGOHG KRRNï

ëï :LWK WKH 0RGH 6HOHFWRU 6ZLWFK LQ 0$18$/ñ PRYH WKH
&ODPS $UP GRZQ WR UDLO EDVHï

êï 0RYH WKH -DZ $UP LQ VR WKDW WKH UHFHVV LQ WKH DQFKRU KROGHU
VWUDGGOHV WKH UDLO EDVH DV VKRZQ LQ ,OOXVWUDWLRQï

éï &KHFN WKH SRVLWLRQ RI WKH DQFKRU KROGHU LQ UHODWLRQ WR WKH UDLO
EDVHï 7KHUH PXVW EH D êîé LQFK FOHDUDQFH EHWZHHQ WKH
XQGHUVLGH RI WKH UDLO EDVH DQG WKH DQFKRU KROGHU DV VKRZQ
XQGHU ¦&255(&7 $'-8670(17§ LQ )LJXUH éäï

,I WKH DQFKRU KROGHU LV FRPLQJ LQ WRR KLJK DQG WKH FOHDUDQFH EHWZHHQ
WKH ERWWRP RI WKH UDLO EDVH DQG WKH DQFKRU KROGHU LV LQVXIILFLHQWñ WKH
&ODPS $UP 6WRSV PXVW EH UDLVHGï &RQYHUVHO\ñ LI WKH DQFKRU KROGHU
LV FRPLQJ LQ WRR ORZ DQG WKH FOHDUDQFH EHWZHHQ WKH WRS RI WKH DQFKRU
KROGHU DQG WKH XQGHUVLGH RI WKH UDLO EDVH LV H[FHVVLYHñ WKH FODPS DUP
VWRS PXVW EH ORZHUHGï

èï ,QVWDOO &ODPS $UP /RFNXSVï

çï 0RYH WKH -DZ $UP 287 DQG WKH &ODPS $UP 83 XQWLO WKH
&ODPSð$UP 6WRS DGMXVWPHQW VFUHZV DUH DFFHVVLEOHï

æï /RRVHQ WKH VFUHZV DQG UDLVH WKH VWRSV WR ORZHU WKH DQFKRU
KROGHUV RU ORZHU WKH VWRSV WR UDLVH WKH DQFKRU KROGHUVï
7LJKWHQ WKH FDSVFUHZV DQG WKHQ UHFKHFN WKH FOHDUDQFHï
5HSHDW VWHSV é WKURXJK æ DV QHFHVVDU\ WR REWDLQ &255(&7
$'-8670(17ï

127(

7KH 72**/( /,1.$*( DGMXVWPHQW EHORZ PXVW SUHFHHG $1&+25
&+87( 83ð'2:1 6723 DGMXVWPHQWï



Anchor Applicator Model E OPERATION

7/97(4945-5206) Operation,  Page 50

Toggle Linkage

The Toggle Linkage must be adjusted anytime different rail widths are
encountered.  Adjustment of the Toggle Linkage is based on the fact that the
Driving Cylinders must be at the end of their stroke when anchors are fully
applied. Refer to Figure 50 and adjust toggle linkage as follows:

1. Apply a set of anchors using the MANUAL mode (see MANUAL
OPERATION).  But release the Jaw Arm IN-OUT switch as soon as
anchors are fully applied or the piston rods are fully extended.

2. Measure the rod stroke ON BOTH CYLINDERS 2855 2407.

a. If the piston rod extends 9 – 5/8" (from bottom of gland to top of
rod end) and the anchor is fully applied without being over
driven, the linkage is adjusted correctly.

b. If the piston rod is less than 9 – 5/8", the toggle linkage must be
shortened.  This will lengthen the piston rod stroke.

c. If the piston rod is fully extended but the anchor is short of
application, the toggle linkage must be lengthened.

d. If the piston rod is fully extended but the anchor is overdriven,
(loose or broken), the toggle linkage must be shortened.

3. Remove Lock Pin and adjust toggle linkage, if necessary, as follows:

a. Turn Toggle Turnbuckle CW to lengthen toggle linkage; or

b. Turn toggle Turnbuckle CCW to shorten toggle linkage.

NOTE

One “flat” rotation of turnbuckle will adjust length approximately 0.028 inch.

4. Install Lock Pin to secure adjustment.

5. Apply a set of anchors and recheck length of piston stroke to make sure
it is 9 – 5/8 inch when anchors are fully applied.



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH èì

$IWHU WKH WRJJOH OLQNDJH KDV EHHQ DGMXVWHG \RX PXVW UHðDGMXVW WKH &KXWH
,Qî2XW 3RVLWLRQï 5HIHU WR &KXWH $GMXVWPHQWV HDUOLHU LQ WKLV PDQXDO IRU
LQVWUXFWLRQV RQ KRZ WR DGMXVW WKH &KXWH ,Qî2XW 3RVLWLRQï

&KXWH $UP $QJOH

$IWHU DGMXVWLQJ WKH FKXWH 8Sî'RZQ 6WRS GHVFULEHG DERYHñ LW PD\ EH
QHFHVVDU\ WR DOVR DGMXVW WKH FKXWH DUP DQJOHï 8VH WKH 0$18$/ PRGH WR
SLFN XS D VHW RI DQFKRUVï ,I WKH DQFKRUV DUH QRW VWD\LQJ LQ WKH KROGHUVñ DGMXVW
WKH DQJOH DV GHVFULEHG XQGHU &KXWH $GMXVWPHQWV HDUOLHU LQ WKLV VHFWLRQï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH èë

)LJXUH èë$

)LJXUH èë%

2372 6:,7&+ $'-8670(176

127(ã 6RPH PDFKLQHV KDYH EHHQ HTXLSSHG ZLWK SUR[ VZLWFKHV WKDW
UHSODFH WKH 8Sî'RZQ DQG 2XWî%R[ 2SWR 6ZLWFKHV GHVFULEHG EHORZï
5HIHU WS 352; 6:,7&+ $'-8670(176 IROORZLQJ WKHVH
LQVWUXFWLRQV IRU GHWDLOHG VHWXS LQVWUXFWLRQV IRU WKH SUR[ VZLWFKHVï

7KH OLPLW VZLWFKHV DUH UHVSRQVLEOH IRU VHQGLQJ LQSXW VLJQDOV WR WKH ORJLF
V\VWHP IRU DXWRPDWLF RSHUDWLRQï 7KH OLPLW VZLWFK DVVHPEOLHV DUH FRPSRVHG
RI WZR SDUWVã WKH RSWR VZLWFK DQG WKH DFWXDWRU õYDQHôï 7R SHUIRUP SURSHUO\ñ
WKH RSWR VZLWFKHV DQG WKH YDQHV PXVW EH SRVLWLRQHG FRUUHFWO\ï

127(ã $GMXVWPHQWV WR WKH 2SWR 6ZLWFKHV UHTXLUH WKH XVH RI ë SHRSOHñ RQH
WR DGMXVW WKH VZLWFK DQG WKH RWKHU WR ZDWFK WKH OLJKWV RQ WKH ORJLF ERDUGï

'RZQ 2SWR 6ZLWFK

:KHQ HQFRXQWHULQJ UDLO RI D GLIIHUHQW KHLJKWñ WKH 'RZQ 2SWR 6ZLWFKñ ZKLFK
VLJQDOV WKH ORJLF V\VWHP ZKHQ WKH FODPS DUP KDV UHDFKHG LWV PD[LPXP
GRZQ SRVLWLRQñ PD\ KDYH WR EH DGMXVWHGï

ìï :LWK WKH HQJLQH UXQQLQJñ SODFH WKH PDFKLQH LQ 0$18$/ PRGH
XVLQJ WKH 0RGH 6HOHFWRU 6ZLWFKï 8VH &ODPS $UP VZLWFK WR PRYH
FODPS DUPV WR H[WUHPH GRZQ SRVLWLRQï

ëï 6KXWGRZQ WKH HQJLQH DQG SODFH WKH 0RGH 6HOHFWRU 6ZLWFK LQ WKH
$8720$7,& SRVLWLRQï 7XUQ LJQLWLRQ VZLWFK RQH WXUQ WR ULJKWñ VR WKDW
SRZHU WR WKH PDFKLQH LV DYDLODEOH ð ZLWKRXW VWDUWLQJ WKH HQJLQHï

êï 5HPRYH FRYHU IURP 2SWR %R[ õ6HH )LJXUH èë$ôï

éï 5HPRYH KDLUSLQ FRWWHU IURP 'RZQ $GMXVWLQJ 6FUHZï

èï 7XUQ $GMXVWLQJ 6FUHZ WR PRYH VZLWFK GRZQ XQWLO ¦'2:1§ OLJKW DW
ORJLF ERDUG õ6HH )LJXUH èë%ô MXVW JRHV RXWï

çï 7XUQ $GMXVWLQJ 6FUHZ WR PRYH VZLWFK XS WR WKH SRLQW DW ZKLFK
¦'2:1§ OLJKW RQ ORJLF ERDUG LV OLW DW IXOO LQWHQVLW\ï &RQWLQXH WR PRYH
VZLWFK XS DQ DGGLWLRQDO ìîåðLQFKï

æï ,QVWDOO KDLUSLQ FRWWHU DQG RSWR ER[ FRYHUï

åï 7XUQ LJQLWLRQ VZLWFK WR IXOO OHIW SRVLWLRQ WR VKXW RII SRZHUï 3XW 0RGH
6HOHFWRU 6ZLWFK LQ WKH 0$18$/ SRVLWLRQï

äï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO ULJKW SRVLWLRQ WR VWDUW HQJLQHï 8VLQJ
WKH &ODPS $UP 8S 6ZLWFKñ PRYH WKH FODPS DUP XS DERXW ìë
LQFKHVï

ìíï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO OHIW SRVLWLRQ WR WXUQ RII SRZHU DQG
HQJLQHï 3XW 0RGH 6HOHFWRU 6ZLWFK LQ WKH $8720$7,& SRVLWLRQï
&KHFN ORJLF ERDUG WR PDNH VXUH ¦'2:1§ LQSXW OLJKW LV 127 OLWï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH èê

)LJXUH èê$

)LJXUH èë%)LJXUH èê%

83 2SWR 6ZLWFK

7KH 83 2SWR 6ZLWFK VLJQDOV WKH ORJLF V\VWHP ZKHQ WKH FODPS DUP KDV
UHDFKHG LWV PD[LPXP XS SRVLWLRQ DQG PD\ KDYH WR EH DGMXVWHGï 7R DGMXVW
WKH 83 RSWR VZLWFKã

ìï :LWK WKH HQJLQH UXQQLQJñ SODFH WKH PDFKLQH LQ 0$18$/ PRGH
XVLQJ WKH 0RGH 6HOHFWRU 6ZLWFKï 8VH &ODPS $UP VZLWFK WR PRYH
FODPS DUPV WR H[WUHPH 83 SRVLWLRQï

ëï 6KXWGRZQ WKH HQJLQH DQG SODFH WKH 0RGH 6HOHFWRU 6ZLWFK LQ WKH
$8720$7,& SRVLWLRQï 7XUQ LJQLWLRQ VZLWFK RQH WXUQ WR ULJKWñ VR WKDW
SRZHU WR WKH PDFKLQH LV DYDLODEOH ð ZLWKRXW VWDUWLQJ WKH HQJLQHï

êï 5HPRYH FRYHU IURP 2SWR %R[ õ6HH )LJXUH èê$ôï

éï 5HPRYH KDLUSLQ FRWWHU IURP 83 $GMXVWLQJ 6FUHZï

èï &KHFN ORJLF ERDUG WR VHH LI ¦83§ LQSXW OLJKW LV OLW õVHH )LJXUH èê%ôï
,I OLWñ SURFHHG WR VWHS çï ,I QRW OLWñ WXUQ DGMXVWLQJ VFUHZ DV QHFHVVDU\
WR PRYH VZLWFK WRZDUG VORW LQ YDQH XQWLO 83 LQSXW OLJKW LV OLWï õ7KH
VZLWFK VKRXOG EH DW WKH ERWWRP RI WKH YDQH VORWïô

çï 7XUQ $GMXVWLQJ 6FUHZ WR PRYH VZLWFK GRZQ XQWLO WKH ¦83§ OLJKW JRHV
RXWï

æï &RXQWLQJ WKH WXUQV RI WKH DGMXVWLQJ VFUHZñ PRYH VZLWFK XS WR WKH
SRLQW DW ZKLFK ¦83§ OLJKW FRPHV RQ DQG FRQWLQXH XS XQWLO OLJKW MXVW
JRHV RXW DJDLQï

åï 0RYH VZLWFK EDFN GRZQ YDQH KDOI WKH DPRXQW RI WXUQV WDNHQ LQ VWHS
úæ õWKLV ZLOO SODFH VZLWFK PLGðZD\ LQ YDQH VORW DQG LQSXW VLJQDO
VKRXOG EH OLW DW IXOO LQWHQVLW\ôï

äï ,QVWDOO KDLUSLQ FRWWHU DQG RSWR ER[ FRYHUï

ìíï 7XUQ LJQLWLRQ VZLWFK WR IXOO OHIW SRVLWLRQ WR VKXW RII SRZHUï 3XW 0RGH
6HOHFWRU 6ZLWFK LQ WKH 0$18$/ SRVLWLRQï

ììï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO ULJKW SRVLWLRQ WR VWDUW HQJLQHï 8VLQJ
WKH &ODPS $UP 8S 6ZLWFKñ PRYH WKH FODPS DUP GRZQ DERXW ìë
LQFKHVï

ìëï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO OHIW SRVLWLRQ WR WXUQ RII SRZHU DQG
HQJLQHï 3XW 0RGH 6HOHFWRU 6ZLWFK LQ WKH $8720$7,& SRVLWLRQï
&KHFN ORJLF ERDUG WR PDNH VXUH ¦83§ LQSXW OLJKW LV 127 OLWï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH èé

)LJXUH èé$

)LJXUH èé%

)LJXUH èé&

%2; 2SWR 6ZLWFK

ìï :LWK WKH HQJLQH UXQQLQJñ SODFH WKH PDFKLQH LQ 0$18$/ PRGH
XVLQJ WKH 0RGH 6HOHFWRU 6ZLWFKï +ROG WKH *ULS DQG 'RRU 2SHQ
VZLWFK LQ WKH 83 õRQô SRVLWLRQï

127(ã ,W LV QHFHVVDU\ WR PDLQWDLQ WKH *ULS DQG 'RRU 2SHQ 6ZLWFK LQ WKH 21
SRVLWLRQ WKURXJKRXW WKLV DGMXVWPHQW RU WKH DQFKRUV ZLOO IDOO RXW RI WKH
WRROVï ,I WKHUH DUH QRW DQFKRUV LQ WKH WRROVñ LW ZLOO EH QHFHVVDU\ WR
SLFN XS DQFKRUV XVLQJ 0DQXDO FRQWURO EHIRUH FRQWLQXLQJ RQ ZLWK WKLV
SURFHGXUHï

ëï :LWK WKH PDFKLQH LQ 0$18$/ 0RGHñ ORZHU &ODPS $UP DQG PRYH
WKH -DZ $UP LQ XQWLO WKH DQFKRU H[WHQGV ìîëðLQFK XQGHU WKH UDLO EDVH
DV VKRZQ LQ )LJXUH èé$ï

êï 6KXWGRZQ HQJLQH DQG SXW WKH PDFKLQH LQ $8720$7,& PRGH RI
RSHUDWLRQï

éï 5HPRYH FRYHU IURP 2SWR %R[ õ6HH )LJXUH èé%ôï

èï 5HPRYH KDLUSLQ FRWWHU IURP 'RZQ $GMXVWLQJ 6FUHZï

çï &KHFN ORJLF ERDUG WR VHH LI ¦%2;§ LQSXW OLJKW LV OLW õVHH )LJXUH èé&ôï
,I OLWñ SURFHHG WR VWHS æï ,I QRW OLWñ WXUQ DGMXVWLQJ VFUHZ DV QHFHVVDU\
WR PRYH VZLWFK WRZDUG VORW LQ YDQH XQWLO %2; LQSXW OLJKW LV OLWï õ7KH
VZLWFK VKRXOG EH MXVW DW WKH WRS RI WKH YDQHïô

æï 7XUQ $GMXVWLQJ 6FUHZ WR PRYH VZLWFK GRZQ XQWLO WKH ¦%2;§ OLJKW
JRHV RXWï

åï 7XUQ $GMXVWLQJ 6FUHZ WR PRYH VZLWFK XS WR WKH SRLQW DW ZKLFK WKH
¦%2;§ OLJKW RQ ORJLF ERDUG LV OLW DW IXOO LQWHQVLW\ï &RQWLQXH WR PRYH
VZLWFK XS DQ DGGLWLRQDO ìîåðLQFKï

äï ,QVWDOO KDLUSLQ FRWWHU DQG RSWR ER[ FRYHUï

ìíï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO OHIW SRVLWLRQ WR WXUQ RII SRZHU DQG
HQJLQHï 3XW 0RGH 6HOHFWRU 6ZLWFK LQ WKH $8720$7,& SRVLWLRQï
&KHFN ORJLF ERDUG WR PDNH VXUH ¦%2;§ LQSXW OLJKW LV 127 OLWï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH èè

)LJXUH èè$

)LJXUH èè%

287 2SWR 6ZLWFK

7KH 287 2SWR 6ZLWFK VLJQDOV WKH ORJLF V\VWHP ZKHQ WKH MDZ DUP LV LQ WKH
¦287§ SRVLWLRQï 7KLV VZLWFK PD\ KDYH WR EH DGMXVWHGã

ìï :LWK WKH HQJLQH UXQQLQJñ XVH PDQXDO FRQWURO WR PRYH -DZ $UP WR
H[WUHPH RXW SRVLWLRQï

ëï 6KXWGRZQ WKH HQJLQH DQG SODFH WKH 0RGH 6HOHFWRU 6ZLWFK LQ WKH
$8720$7,& SRVLWLRQï 7XUQ LJQLWLRQ VZLWFK RQH WXUQ WR ULJKWñ VR WKDW
SRZHU WR WKH PDFKLQH LV DYDLODEOH ð ZLWKRXW VWDUWLQJ WKH HQJLQHï

êï 5HPRYH FRYHU IURP 2SWR %R[ õ6HH )LJXUH èè$ôï

éï 5HPRYH KDLUSLQ FRWWHU IURP 'RZQ $GMXVWLQJ 6FUHZï

èï &KHFN ORJLF ERDUG WR VHH LI ¦287§ LQSXW OLJKW LV OLW õVHH )LJXUH èè%ôï
,I OLWñ SURFHHG WR VWHS çï ,I QRW OLWñ WXUQ DGMXVWLQJ VFUHZ DV QHFHVVDU\
WR PRYH VZLWFK WRZDUG VORW LQ YDQH XQWLO 287 LQSXW OLJKW LV OLWï õ7KH
VZLWFK VKRXOG EH DW WKH ERWWRP RI WKH YDQH VORWïô

çï 7XUQ $GMXVWLQJ 6FUHZ WR PRYH VZLWFK GRZQ XQWLO WKH ¦287§ OLJKW
JRHV RXWï

æï &RXQWLQJ WKH WXUQV RI WKH DGMXVWLQJ VFUHZñ PRYH VZLWFK XS WR WKH
SRLQW DW ZKLFK ¦287§ OLJKW FRPHV RQ DQG FRQWLQXH XS XQWLO OLJKW MXVW
JRHV RXW DJDLQï

åï 0RYH VZLWFK EDFN GRZQ YDQH KDOI WKH DPRXQW RI WXUQV WDNHQ LQ VWHS
úæ õWKLV ZLOO SODFH VZLWFK PLGðZD\ LQ YDQH VORW DQG LQSXW VLJQDO
VKRXOG EH OLW DW IXOO LQWHQVLW\ôï

äï ,QVWDOO KDLUSLQ FRWWHU DQG RSWR ER[ FRYHUï

ìíï 7XUQ LJQLWLRQ VZLWFK WR IXOO OHIW SRVLWLRQ WR VKXW RII SRZHUï 3XW 0RGH
6HOHFWRU 6ZLWFK LQ WKH 0$18$/ SRVLWLRQï

ììï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO ULJKW SRVLWLRQ WR VWDUW HQJLQHï 8VLQJ
WKH -DZ $UP ,1 6ZLWFKñ PRYH WKH MDZ DUP LQ DERXW ç LQFKHVï

ìëï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO OHIW SRVLWLRQ WR WXUQ RII SRZHU DQG
HQJLQHï 3XW 0RGH 6HOHFWRU 6ZLWFK LQ WKH $8720$7,& SRVLWLRQï
&KHFN ORJLF ERDUG WR PDNH VXUH ¦287§ LQSXW OLJKW LV 127 OLWï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH èç

)LJXUH èç$

)LJXUH èç%

)LJXUH èç&

352; 6:,7&+ $'-8670(176

127(ã 6RPH PDFKLQHV KDYH EHHQ HTXLSSHG ZLWK SUR[ VZLWFKHV WKDW
UHSODFH WKH 8Sî'RZQ DQG 2XWî%R[ 2SWR 6ZLWFKHV GHVFULEHG HDUOLHUï

7KH SUR[ VZLWFKHV DUH UHVSRQVLEOH IRU VHQGLQJ LQSXW VLJQDOV WR WKH ORJLF
V\VWHP IRU DXWRPDWLF RSHUDWLRQï 7KH SUR[ VZLWFK DVVHPEOLHV DUH FRPSRVHG
RI WZR SDUWVã WKH SUR[ VZLWFK DQG WKH WDUJHW EDUï 7R SHUIRUP SURSHUO\ñ WKH
VZLWFKHV DQG WKH WDUJHW EDUV PXVW EH SRVLWLRQHG FRUUHFWO\ï 7KHUH DUH WZR
VHWV RI SUR[ VZLWFKHVñ RQH LV ORFDWHG RQ WKH FODPS DUP F\OLQGHU ð WKH RWKHU
RQ WKH WRJJOH WXUQEXFNOHï 6HH )LJXUH èç$ï

127(ã $GMXVWPHQWV WR WKHVH VZLWFKHV UHTXLUH WKH XVH RI ë SHRSOHñ RQH WR
DGMXVW WKH VZLWFK DQG WKH RWKHU WR ZDWFK WKH OLJKWV RQ WKH ORJLF ERDUGVï

'RZQ 3UR[ 6ZLWFK

:KHQ HQFRXQWHULQJ UDLO RI D GLIIHUHQW KHLJKWñ WKH 'RZQ 2SWR 6ZLWFKñ ZKLFK
VLJQDOV WKH ORJLF V\VWHP ZKHQ WKH FODPS DUP KDV UHDFKHG LWV PD[LPXP
GRZQ SRVLWLRQñ PD\ KDYH WR EH DGMXVWHGï 7KLV VZLWFK LV ORFDWHG RQ WKH
&ODPS $UP &\OLQGHUï

ìï :LWK WKH HQJLQH UXQQLQJñ SODFH WKH PDFKLQH LQ 0$18$/ PRGH
XVLQJ WKH 0RGH 6HOHFWRU 6ZLWFKï 8VH &ODPS $UP VZLWFK WR PRYH
FODPS DUPV WR H[WUHPH GRZQ SRVLWLRQï

ëï 6KXWGRZQ WKH HQJLQH WKHQ WXUQ LJQLWLRQ RQ DQG SODFH WKH 0RGH
6HOHFWRU 6ZLWFK LQ WKH $8720$7,& SRVLWLRQï õ7XUQ LJQLWLRQ VZLWFK
RQH WXUQ WR ULJKWñ VR WKDW SRZHU WR WKH PDFKLQH LV DYDLODEOH ð ZLWKRXW
VWDUWLQJ WKH HQJLQHïô

êï /RRVHQ DGMXVWLQJ QXW õVHH )LJXUH èç%ô DQG PRYH VZLWFK GRZQ XQWLO
DFWXDWRU õWDUJHWô EDU LV ORFDWHG LQ IURQW RI VZLWFK VHQVLQJ KHDGï 7KH
õ\HOORZô VLJQDO OLJKW RQ WKH VZLWFK ZLOO EH LOOXPLQDWHGï õ7KH JUHHQ
SRZHU OLJKW PXVW DOZD\V EH LOOXPLQDWHGï 7KLV FRPHV RQ ZKHQ WKH
LJQLWLRQ SRZHU LV RQïô

éï 0RYH WKH VZLWFK XS XQWLO WKH VLJQDO OLJKW RQ WKH VZLWFK JRHV RXWï
õ7KH GRZQ OLJKW RQ WKH ORJLF ERDUG ZLOO EH LOOXPLQDWHGïô &RQWLQXH WR
PRYH WKH VZLWFK XS DQ DGGLWLRQDO ìîåûñ WKHQ WLJKWHQ LQ SODFHï

èï 7XUQ LJQLWLRQ VZLWFK WR IXOO OHIW SRVLWLRQ WR VKXW RII SRZHUï 3XW 0RGH
6HOHFWRU 6ZLWFK LQ WKH 0$18$/ SRVLWLRQï

çï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO ULJKW SRVLWLRQ WR VWDUW HQJLQHï 8VLQJ
WKH &ODPS $UP 8S 6ZLWFKñ PRYH WKH FODPS DUP XS DERXW ìë
LQFKHVï

æï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO OHIW SRVLWLRQ WR WXUQ RII SRZHU DQG
HQJLQHï 3XW 0RGH 6HOHFWRU 6ZLWFK LQ WKH $8720$7,& SRVLWLRQï
&KHFN ORJLF ERDUG WR PDNH VXUH ¦'2:1§ LQSXW OLJKW LV 127 OLWï

8S 3UR[ 6ZLWFK

7KLV VZLWFK LV QRW DGMXVWDEOHï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH èæ

)LJXUH èæ$

)LJXUH èæ%

)LJXUH èæ&)LJXUH èæ'

%2; 3UR[ 6ZLWFK

7KLV VZLWFK LV ORFDWHG RQ WKH WRJJOH WXUQEXFNOHï 6HH )LJXUH èæ$ï

ìï :LWK WKH HQJLQH UXQQLQJñ SODFH WKH PDFKLQH LQ 0$18$/ PRGH
XVLQJ WKH 0RGH 6HOHFWRU 6ZLWFKï +ROG WKH *ULS DQG 'RRU 2SHQ
VZLWFK LQ WKH 83 õRQô SRVLWLRQï

127(ã ,W LV QHFHVVDU\ WR PDLQWDLQ WKH *ULS DQG 'RRU 2SHQ 6ZLWFK LQ WKH 21
SRVLWLRQ WKURXJKRXW WKLV DGMXVWPHQW RU WKH DQFKRUV ZLOO IDOO RXW RI WKH
WRROVï ,I WKHUH DUH QRW DQFKRUV LQ WKH WRROVñ LW ZLOO EH QHFHVVDU\ WR
SLFN XS DQFKRUV XVLQJ 0DQXDO FRQWURO EHIRUH FRQWLQXLQJ RQ ZLWK WKLV
SURFHGXUHï

ëï :LWK WKH PDFKLQH LQ 0$18$/ 0RGHñ ORZHU &ODPS $UP DQG PRYH
WKH -DZ $UP LQ XQWLO WKH DQFKRU H[WHQGV ìîëðLQFK XQGHU WKH UDLO EDVH
DV VKRZQ LQ )LJXUH èæ%ï

êï 6KXWGRZQ WKH HQJLQH WKHQ WXUQ LJQLWLRQ RQ DQG SODFH WKH 0RGH
6HOHFWRU 6ZLWFK LQ WKH $8720$7,& SRVLWLRQï õ7XUQ LJQLWLRQ VZLWFK
RQH WXUQ WR ULJKWñ VR WKDW SRZHU WR WKH PDFKLQH LV DYDLODEOH ð ZLWKRXW
VWDUWLQJ WKH HQJLQHïô

éï /RRVHQ DGMXVWLQJ QXW õVHH )LJXUH èæ'ô DQG PRYH VZLWFK GRZQ XQWLO
DFWXDWRU õWDUJHWô EDU LV ORFDWHG LQ IURQW RI VZLWFK VHQVLQJ KHDGï 7KH
õ\HOORZô VLJQDO OLJKW RQ WKH VZLWFK ZLOO EH LOOXPLQDWHGï õ7KH JUHHQ
SRZHU OLJKW PXVW DOZD\V EH LOOXPLQDWHGï 7KLV FRPHV RQ ZKHQ WKH
LJQLWLRQ SRZHU LV RQïô

èï 0RYH WKH VZLWFK XS XQWLO WKH VLJQDO OLJKW RQ WKH VZLWFK JRHV RXWï
õ7KH ER[ OLJKW RQ WKH ORJLF ERDUG ZLOO EH LOOXPLQDWHGïô 7LJKWHQ WKH
VZLWFK LQ WKLV ORFDWLRQï

çï 7XUQ LJQLWLRQ VZLWFK WR WKH IXOO OHIW SRVLWLRQ WR WXUQ RII SRZHU DQG
HQJLQHï 3XW 0RGH 6HOHFWRU 6ZLWFK LQ WKH $8720$7,& SRVLWLRQï
&KHFN ORJLF ERDUG WR PDNH VXUH ¦%2;§ LQSXW OLJKW LV 127 OLWï

2XW 3UR[ 6ZLWFK

7KLV VZLWFK LV QRW DGMXVWDEOHï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH èå

)LJXUH èå

6(783 )25 ìéð,1&+ 7,(6

6OLGLQJ -DZ 2SHQLQJ :LGWK

,I WKH PDFKLQH LV WR ZRUN RQ WUDFN WKDW KDV IRXUWHHQ LQFK WLHVñ WKHUH DUH WZR
VWRSV RQ WKH -DZ $UP ZKLFK PXVW EH UHPRYHG õVHH )LJXUH èåôï 7KLV ZLOO
DOORZ WKH WRRO KROGHUV WR RSHQ WR WKHLU PD[LPXP ZLGWK RI ILIWHHQ LQFKHVï (DFK
VWRS LV KHOG LQ SODFH E\ WZR FDSVFUHZVï 5HðLQVWDOO WKHVH VWRSV LPPHGLDWHO\
DIWHU FRPSOHWLQJ ZRUN RQ ZLGHU WLHVï 6HH WKH IROORZLQJ QRWHï

127(ã

'R QRW RSHUDWH WKH PDFKLQH RQ WUDFN ZLWK QLQH LQFK WLHV ZLWKRXW WKH VWRSV
LQVWDOOHGï 7KH DGGLWLRQDO FOHDUDQFH EHWZHHQ WKH DQFKRU DQG WLHñ ZLWKRXW WKH
VWRSV LQVWDOOHGñ ZLOO DFFXPXODWH EDOODVW GXULQJ WKH ER[LQJ RSHUDWLRQ DQG WKH
WLH ZLOO QRW EH SURSHUO\ ER[HGï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH èä

)LJXUH èä

6HWWLQJ 8S &XUWDLQV õ2SWLRQDO (TXLSPHQWô

6RPH PDFKLQHV KDYH EHHQ HTXLSSHG ZLWK RSWLRQDO FXUWDLQV WKDW DWWDFK WR WKH
FDQRS\ DVVHPEOLHVï 7KHVH FXUWDLQV UHTXLUH VRPH LQLWLDO VHWXS WR EH WRWDOO\
IXQFWLRQDOï

&XUWDLQV DUH WR EH KRRNHG RQ FXUWDLQ KRRNV ZLWK WKH PDQXIDFWXUHU©V ODEHOV
RQ WKH LQVLGHï (DFK FXUWDLQ KDV EHHQ LGHQWLILHG ZLWK D QXPEHU WKDW LV ORFDWHG
LQ WKH XSSHU LQVLGH FRUQHU RI WKH FXUWDLQï 6HH )LJXUH èä IRU LQVWDOODWLRQ
ORFDWLRQ IRU HDFK RI WKH FXUWDLQVï 7KH FXUWDLQ QXPEHUV ZLOO EH UHIHUUHG WR LQ
WKH VHWXS LQVWUXFWLRQVï

ìï +DQJ DOO FXUWDLQV DV VKRZQ LQ )LJXUH èäï 6SUHDG WKHP RXW WR JHW
VRPH ZULQNOHV RXW DQG WR DOORZ \RX WR GHWHUPLQH HQGV RI WKH
FXUWDLQVï

ëï $WWDFK WKH HQG RI FXUWDLQ úì WR DQJOH RQ IORRU QH[W WR FRQWURO ER[ï
õ6HH )LJXUH èäïô

êï $WWDFK RWKHU HQG RI FXUWDLQ úì WR FXUWDLQ úë XVLQJ WKH YHOFUR VWULSVï

éï $WWDFK RWKHU HQG RI FXUWDLQ úë WR FXUWDLQ úêï

èï $WWDFK RWKHU HQG RI FXUWDLQ úê WR LQZDUG VLGH RI SRVW úëï

çï $WWDFK WKH HQG RI FXUWDLQ úé WR WKH RXWZDUG VLGH RI SRVW úëï 3XOO RYHU
DQG DWWDFK RWKHU HQG WR IXHO WDQNï

æï $WWDFK HQG RI FXUWDLQ úè WR SRVW úêï 3XOO RYHU DQG DWWDFK RWKHU HQG
RI FXUWDLQ úè WR YHOFUR RQ FXUWDLQ úéï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çí

6WRZLQJ &XUWDLQV

7KH FXUWDLQ DVVHPEO\ ZDV GHVLJQHG VR WKDW WKH\ UROO XS õDQG VHFXUH E\
EXFNOHV DW WKH WRS RI HDFK FXUWDLQô IRU WHPSRUDU\ VWRUDJH ZKLOH VWLOO HQDEOLQJ
WKH RSHUDWRU WR XVH WKH VOLGLQJ FDQRS\ï +RZHYHUñ WKH VOLGLQJ FDQRS\
&$1127 %( FORVHG LI WKH FXUWDLQV DUH LQ WKH UROOHG SRVLWLRQ RU LI WKH\ KDYH
QRW EHHQ VHSDUDWHG DV GHWDLOHG EHORZï ,I \RX ZDQW WR FORVH WKH VOLGLQJ
FDQRS\ñ IROORZ WKH LQVWUXFWLRQV EHORZ DQG UHIHU WR WKH GUDZLQJ RQ SDJH èäï

7KHVH FXUWDLQV KDYH EHHQ GHVLJQHG WR VWRZ DZD\ LQ DV OLWWOH VSDFH DV
SRVVLEOHï ,W LV LPSHUDWLYH WKDW \RX IROORZ WKH LQVWUXFWLRQV EHORZñ RU GDPDJH
WR WKH FXUWDLQV PD\ RFFXUï

ìï 6HSDUDWH DOO WKH FXUWDLQVï

ëï &XUWDLQV úìðê DUH ORQJHU WKDQ QRUPDO DQG UHTXLUH VSHFLDO DWWHQWLRQ
ZKHQ VWRZLQJï )ROG WKH ERWWRP SRUWLRQ RI HDFK FXUWDLQ LQZDUG XQWLO
WKH\ UHDFK WKH YHOFUR DORQJ WKH ERWWRP RI HDFK ZLQGRZï $WWDFK WR
WKH YHOFURï

êï 6OLGH WKH FDQRS\ FORVHG DQG VHFXUH FXUWDLQV WR WKH IROORZLQJ SRVWVã

&XUWDLQV ì DQG ëã 3RVW úì
&XUWDLQV ê DQG éã 3RVW úë
&XUWDLQ èã 3RVW úê



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çì

0$&+,1( 23(5$7,21

%HIRUH RSHUDWLQJ WKLV PDFKLQH \RX VKRXOG EH DZDUH RI WKH GLIIHUHQFH
EHWZHHQ WKH WZR W\SHV RI $XWRPDWLF &\FOH 6KXWGRZQV DQG WKH (PHUJHQF\
6KXWGRZQ RI WKH PDFKLQHï

$8720$7,& &<&/( 0$18$/ 6+87'2:1

7KH DXWRPDWLF VHTXHQFH FDQ EH VWRSSHG DW DQ\ WLPH E\ GHSUHVVLQJ
WKH $XWR 6WRS EXWWRQ ORFDWHG LQVLGH WKH $XWRPDWLF SRUWLRQ RQ WKH
RSHUDWRU©V FRQWURO SDQHOï 7KLV LV FRQVLGHUHG D ¦0DQXDO§ 6KXWGRZQ
RI WKH $XWRPDWLF &\FOHï 5HIHU WR 5HVWDUW $IWHU 0DQXDO 6KXWGRZQ
IRU LQVWUXFWLRQV RQ UHVWDUWLQJ WKH PDFKLQHï

$8720$7,& &<&/( $872 6+87'2:1

,I WKH DQFKRUVñ VOLGLQJ MDZVñ RU DQ\ RWKHU SDUW RI WKH MDZ DUP
DVVHPEO\ VKRXOG KLW WKH WLHñ WKH UDLOñ D ODUJH VWRQH RU DQ\ RWKHU REMHFW
ZKLFK RIIHUV DEQRUPDO RSSRVLWLRQñ SULRU WR WKH DSSOLFDWLRQ RI WKH
DQFKRUñ D SUHVVXUH VZLWFK VLJQDOV WKH ORJLF V\VWHP WKDW DQ RSHUDWLQJ
IDXOW H[LVWVï 7KH RSHUDWLQJ VHTXHQFH LV LPPHGLDWHO\ LQWHUUXSWHG DQG
WKH PDFKLQH DXWRPDWLFDOO\ UHWXUQV WR WKH UHDG\ SRVLWLRQï 5HIHU WR
5HVWDUW $IWHU $XWRPDWLF 6KXWGRZQ IRU LQVWUXFWLRQV RQ UHVWDUWLQJ
WKH PDFKLQHï

(0(5*(1&< 6+87'2:1

7KH HPHUJHQF\ VKXWGRZQ VKRXOG EH XVHG RQO\ ZKHQ WKH HQJLQH
GRHV QRW UHVSRQG WR WKH QRUPDO VWRS HQJLQH SURFHGXUH RU LQ WKH
HYHQW RI DQ HPHUJHQF\ ZKHUH WLPH LV FULWLFDOï

7R VKXW GRZQ WKH HQJLQHñ SXVK WKH (0(5*(1&<6723 SXVKEXWWRQ
ORFDWHG LQ WKH XSSHU FHQWHU RI WKH /RJLF %R[ FRQWURO SDQHO RU RQ
HLWKHU 5HPRWH 2SHUDWRU &RQWURO %R[ï 1HYHU XVH WKH HPHUJHQF\
VKXWGRZQ V\VWHP H[FHSW LQ DQ HPHUJHQF\ï '2 127 86( 7+,6
0(7+2' $6 $ 6+257&87 72 7851,1* 2)) 7+( (1*,1(üü



8VH FDUH QRW WR DFWLYDWH /2$' 6:,7&+ ZKLOH
DQFKRUV DUH LQ JULSSHUVï ,I JULSSHUV FRPH WR SLFN XS
SRVLWLRQ DQG VWLOO KDYH DQFKRUV LQ SODFHñ VHYHUH
GDPDJH WR KROGHUV DQGîRU FKXWH FDQ UHVXOWï

$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çë

)LJXUH çì

$8720$7,& 23(5$7,21

:KLOH WKH PDFKLQH FDQ EH RSHUDWHG LQ HLWKHU WKH DXWRPDWLF RU PDQXDO PRGHñ
DXWRPDWLF LV WKH QRUPDO PRGH RI RSHUDWLRQï 0DQXDO RSHUDWLRQ LV QRUPDOO\
RQO\ XVHG GXULQJ HPHUJHQF\ VLWXDWLRQV RU ZKLOH PDNLQJ DGMXVWPHQWV WR WKH
PDFKLQHï 7R RSHUDWH WKH PDFKLQH LQ WKH $8720$7,& PRGHñ SURFHHG DV
IROORZVã

ìï 7XUQ 0RGH 6HOHFWRU 6ZLWFK WR $8720$7,& DQG UHOHDVH
VZLWFK õ*UHHQ SLORW OLJKW ZLOO FRPH RQñ LQGLFDWLQJ WKDW
PDFKLQH LV ORFNHG LQWR DXWR PRGHôï

ëï 3XW RQH DQFKRU LQ HDFK FKXWH SRVLWLRQHG DV VKRZQ LQ )LJXUH
çìï õ$Q DQFKRU 0867 EH ORDGHG LQ HDFK RI WKH WZR FKXWHV
XQOHVV WKH PDFKLQH LV VHW XS IRU DSSO\LQJ VLQJOH DQFKRUV DV
GHVFULEHG LQ WKH 0$&+,1( 6(783 VHFWLRQï

êï 3XOO DQG KROG /RDG 6ZLWFK GRZQï 7KHQ PRPHQWDULO\
GHSUHVV $XWRPDWLF 6HTXHQFH 6WDUW )RRW 6ZLWFK DQG DIWHU
-DZ $UP VWDUWV IRUZDUG UHOHDVH /RDG 6ZLWFKï õ7KH PDFKLQH
ZLOO FRQWLQXH WKURXJK DQFKRU SLFNðXS DQG UHWXUQ WR WKH UHDG\
SRVLWLRQôï

127(

6WHSV ìðê DERYH DUH UHTXLUHG RQO\ RQ VWDUW XS RI HDFK MRE WR ORDG WKH ILUVW VHW
RI DQFKRUVï 2QFH DQFKRUV DUH ORDGHGñ FRQWLQXHG DXWRPDWLF RSHUDWLRQ LV
SHUIRUPHG DV GHVFULEHG LQ VWHSV éðç EHORZï

éï 'HSUHVV 3URSXOVLRQ )RRW 3HGDO LQ GLUHFWLRQ UHTXLUHG WR
PRYH PDFKLQH WR WLH WR EH ER[HG DQG DQFKRUHGï 3RVLWLRQ
PDFKLQH VR WLH LV LQ DSSUR[LPDWH FHQWHU RI DQFKRU FKXWHVï

èï 6WDUW DXWRPDWLF VHTXHQFH E\ PRPHQWDULO\ GHSUHVVLQJ
$XWRPDWLF 6HTXHQFH 6WDUW )RRW 6ZLWFKï $V WKH PDFKLQH
JRHV WKURXJK ER[LQJ DQG DQFKRULQJ DSSOLFDWLRQ VHTXHQFHVñ
/2$' $127+(5 6(7 2) $1&+256 ,172 &+87(6ï
õ$IWHU PDFKLQH FRPSOHWHV DQFKRU DSSOLFDWRQ LW ZLOO SLFN XS
WKH QH[W VHW RI DQFKRUV DQG UHWXUQ WR WKH UHDG\ SRVLWLRQôï

çï 5HSHDW 6WHSV é DQG è WR FRQWLQXH DXWRPDWLF DQFKRU
DSSOLFDWLRQï

5HPHPEHUü $XWRPDWLF &\FOH FDQ EH DERUWHG E\ SUHVVLQJ WKH $XWR 6WRS
SXVKEXWWRQï õ5HIHU WR 5HVWDUW $IWHU 0DQXDO 6KXWGRZQ ODWHU LQ WKLV VHFWLRQïô

,Q WKH HYHQW RI DQ HPHUJHQF\ WKH PDFKLQH FDQ EH VKXW GRZQ DW DQ\ SRLQW E\
VLPSO\ GHSUHVVLQJ WKH (PHUJHQF\ 6WRS SXVKEXWWRQï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çê

5(67$57 $)7(5 $8720$7,& 6+87'2:1

:KHQ DQ DXWRPDWLF VWRS KDV EHHQ FDUULHG RXWñ UHWXUQ WKH PDFKLQH WR VHUYLFH
DV IROORZVã

ìï &RUUHFW WKH RSHUDWLQJ IDXOWï ,I WKH PDFKLQH ZDV QRW FHQWHUHG
SURSHUO\ RYHU WKH WLHñ VSRW WKH PDFKLQH VR WKDW WKHUH ZLOO EH QR
LQWHUIHUHQFH ZLWK WKH MDZ DUP DVVHPEO\ DQG WKH WLHï ,I D VWRQH RU
REMHFW LQ WKH EDOODVW LV FDXVLQJ WKH RSHUDWLQJ IDXOWñ UHPRYH WKH
REMHFWï

ëï &KHFN WR EH FHUWDLQ ERWK DQFKRUV DUH LQ WKH KROGHUVï ,I ERWK DQFKRUV
DUH LQ WKH KROGHUVñ UHVWDUW WKH DXWRPDWLF F\FOH E\ GHSUHVVLQJ WKH
6WDUW 6HTXHQFH )RRW 6ZLWFK PRPHQWDULO\ï ,I RQH RI ERWK DQFKRUV DUH
PLVVLQJñ SURFHHG WR VWHS êï

êï ,I RQH DQFKRU LV VWLOO LQ D KROGHUñ GHSUHVV 6723 SXVKEXWWRQ õWR GHð
HQHUJL]H WKH V\VWHPô DQG UHPRYH DQFKRU XVLQJ D ORQJ KDQGOH KRRNï
2QO\ ZKHQ ERWK DQFKRUV DUH HPSW\ UHVWDUW PDFKLQH DV GHVFULEHG
XQGHU $8720$7,& 23(5$7,21ï

5(67$57 $)7(5 0$18$/ 6+87'2:1

7KH DXWRPDWLF VHTXHQFH FDQ EH VWRSSHG DW DQ\ WLPH E\ GHSUHVVLQJ WKH $XWR
6WRS EXWWRQ ORFDWHG LQVLGH WKH $XWRPDWLF SRUWLRQ RQ WKH RSHUDWRU©V FRQWURO
SDQHOï :KHQ D PDQXDO VWRS KDV EHHQ H[HFXWHGñ WKH PDFKLQH LV UHWXUQHG WR
VHUYLFH DV IROORZVã

ìï ,I WKH PDFKLQH ZDV VWRSSHG GXH WR D KD]DUGRXV FRQGLWLRQ RU
REVWUXFWLRQñ WKH KD]DUG PXVW EH UHPHGLHG RU WKH REVWUXFWLRQ
UHPRYHG EHIRUH RSHUDWLRQ LV FRQWLQXHGï ,I RQH RU ERWK RI WKH
DQFKRUV KDV GURSSHG RXWñ UHIHU WR WKH
LQVWUXFWLRQV XQGHU $8720$7,& 23(5$7,21 IRU WKH SURSHU
SURFHGXUH RQ DQFKRU SLFNXS DQG FRQWLQXHG RSHUDWLRQï

ëï :LWK ERWK DQFKRUV LQ SODFH HLWKHU

Dï 5HWXUQ WKH FRQWURO V\VWHP WR WKH $8720$7,& PRGHï $V
VRRQ DV WKH 0RGH 6HOHFWRU LV VZLWFKHG WR DXWRPDWLF WKH
JULSSHU F\OLQGHUV DUH DFWLYDWHG DQG WKH DQFKRUV ZLOO EH KHOG
GXULQJ WKH PDFKLQH©V UHWXUQ WR WKH UHDG\ SRVLWLRQï 5HVWDUW
WKH DXWRPDWLF F\FOH E\ PRPHQWDULO\ GHSUHVVLQJ WKH IRRW
VZLWFKâ RU

Eï &RPSOHWH WKH DERUWHG F\FOH PDQXDOO\ DV GHVFULEHG XQGHU
0$18$/ 23(5$7,21 EHORZï

,Q WKH HYHQW RI DQ HPHUJHQF\ñ XVH WKH UHG (0(5*(1&< 6723
SXVKEXWWRQ RQ WKH FRQWURO SDQHOï 7KLV ZLOO VKXW GRZQ WKH PDFKLQHï



8QGHU QR FLUFXPVWDQFHV DSSO\ D VLQJOH DQFKRU
XQOHVV WKH PDFKLQH KDV EHHQ SURSHUO\ SUHSDUHG IRU
WKLV W\SH RI RSHUDWLRQï $SSO\LQJ D VLQJOH DQFKRU
ZLWKRXW PDNLQJ WKH SURSHU DGMXVWPHQWV ZLOO GDPDJH
WKH XQORDG JULSSHU F\OLQGHU URGï

$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çé

0$18$/ 23(5$7,21

7KH PDFKLQH LV QRUPDOO\ RSHUDWHG LQ WKH DXWRPDWLF PRGHñ KRZHYHUñ DOO RI WKH
K\GUDXOLF VHTXHQFHV RI WKH PDFKLQH FDQ EH RSHUDWHG E\ XVLQJ WKH PDQXDO
VZLWFKHVï 0DQXDO RSHUDWLRQ LV XVHG PDLQO\ WR FRPSOHWH DQ DERUWHG
DXWRPDWLF RSHUDWLRQ RU ZKLOH PDNLQJ DGMXVWPHQWV WR WKH PDFKLQH DV
GHVFULEHG XQGHU WKH 0$&+,1( 6(783ï 7R RSHUDWH WKH PDFKLQH WKURXJK D
FRPSOHWH F\FOH SURFHHG DV IROORZVã

127(

,I WKH PDFKLQH LV WR EH RSHUDWHG PDQXDOO\ñ DIWHU DQ DXWRPDWLF VHTXHQFHñ LW
ZLOO ILUVW EH QHFHVVDU\ WR EUHDN WKH õORFNHG LQô DXWRPDWLF FLUFXLW E\ GHSUHVVLQJ
WKH 6723 SXVKEXWWRQ 25 VZLWFKLQJ WKH 0RGH 6HOHFWRU 6ZLWFK WR 0$18$/ï

7KH VWHSV EHORZ GHVFULEH D FRPSHWH PDQXDO DQFKRU DSSOLFDWLRQ SURFHGXUH
IURP VWDUW WR ILQLVKï 7R FRPSOHWH DQ DERUWHG DXWRPDWLF F\FOHñ LW PD\ QRW EH
QHFHVVDU\ WR JR WKURXJK DOO WKH VWHSVï +RZHYHUñ LW LV UHFRPPHQGHG \RX UHDG
WKH HQWLUH OLVW RI LQVWUXFWLRQV EHIRUH XVLQJ WKH 0DQXDO 0RGHï 7KHQñ DIWHU
SXWWLQJ WKH PDFKLQH LQ WKH 0DQXDO 0RGHñ VWDUW DW WKH VWHS IROORZLQJ WKH
SURFHGXUH ZKHUH WKH DXWRPDWLF F\FOH ZDV DERUWHGï

ìï 3XW0RGH 6HOHFWRU 6ZLWFK LQ 0$18$/ SRVLWLRQ õ5HG SLORW
OLJKW ZLOO FRPH RQ LQGLFDWLQJ PDFKLQH LV LQ PDQXDO PRGHôï

ëï 0RYH -DZ $UP RXW E\ KROGLQJ -DZ $UP ,Qð2XW 6ZLWFK
IRUZDUG LQ 287 SRVLWLRQ DQG UHOHDVH VZLWFK ZKHQ DUP KDV
UHDFKHG WKH IXOO RXW SRVLWLRQï

êï 5DLVH WKH FODPS DUP E\ KROGLQJ &ODPS $UP 8Sð'RZQ
6ZLWFK IRUZDUG LQ WKH 83 SRVLWLRQï

éï 3XW RQH DQFKRU LQ HDFK FKXWH DV VKRZQ LQ ,OOXVWUDWLRQ ìíï

èï %ULQJ MDZ DUP LQWR SLFNXS SRVLWLRQ E\ KROGLQJ -DZ $UP ,Qð
2XW 6ZLWFK GRZQ LQ WKH ,1 SRVLWLRQï 5HOHDVH VZLWFK ZKHQ
DUP KDV UHDFKHG IXOO LQ SRVLWLRQï

çï 3LFN XS DQFKRUV E\ KROGLQJ 'RRU 2SHQ DQG *ULS 6ZLWFK XS
LQ WKH RQ SRVLWLRQï 7KLV VZLWFK PXVW EH KHOG LQ WKH RQ
SRVLWLRQ XQWLO WKH DQFKRUV DUH WR EH DSSOLHG DV GHVFULEHG LQ
6WHS ä EHORZï 5HOHDVLQJ WKLV VZLWFK WRR VRRQ ZLOO GURS WKH
DQFKRUV EHIRUH WKH\ FDQ EH DSSOLHGï

æï 0RYH -DZ $UP EDFN E\ KROGLQJ -DZ $UP ,Qð2XW 6ZLWFK
GRZQ LQ WKH 287 SRVLWLRQï 5HOHDVH VZLWFK ZKHQ DUP LV IXOO\
RXWï

åï /RZHU &ODPS $UP E\ KROGLQJ &ODPS $UP 8Sð'RZQ 6ZLWFK
LQ WKH '2:1 SRVLWLRQï 5HOHDVH VZLWFK ZKHQ DUP LV IXOO\
GRZQï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çè

äï %ULQJ -DZ $UP LQ WR DSSO\ DQFKRUV E\ KROGLQJ -DZ $UP ,Qð
2XW 6ZLWFK GRZQ LQ WKH ,1 SRVLWLRQ ð DV WKH
DQFKRUV MXVW EHJLQ WR HQWHU XQGHU UDLO KROG %R[ð8QER[
6ZLWFK XS LQ WKH %2; SRVLWLRQ DQG UHOHDVH WKH 'RRU 2SHQ
DQG *ULS 6ZLWFKï

ìíï 5HOHDVH %R[ð8QER[ 6ZLWFK DIWHU DQFKRUV KDYH EHHQ
DSSOLHGï

ììï 5HWXUQ -DZ $UP WR 287 SRVLWLRQ E\ KROGLQJ -DZ $UP ,Qð2XW
6ZLWFK LQ 287 SRVLWLRQ XQWLO DUP LV IXOO\ RXWï

ìëï 5HWXUQ FODPS DUP WR UDLVHG SRVLWLRQ E\ KROGLQJ &ODPS $UP
6ZLWFK XS LQ WKH 83 SRVLWLRQï 7KLV UHWXUQV PDFKLQH WR D
¦5HDG\§ SRVLWLRQï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çç

:LQFK 2SHUDWLRQ

<RXU PDFKLQH LV HTXLSSHG ZLWK D K\GUDXOLF ZLQFK IRU ORDGLQJ PDWHULDOV RQWR
WKH GHFN RI WKH PDFKLQHï

,Q RUGHU IRU WKH ZLQFK WR EH IXOO\ RSHUDWLRQDOñ LW PXVW KDYH WKH LQWHUORFN SLQ VHW
VR WKDW WKH ERRP FDQ VZLQJ IXOO\ IURP OHIW WR ULJKW ZLWKRXW WKH ORFN UHVHWWLQJ
LQ DQRWKHU KROHï 7KLV LV DFFRPSOLVKHG E\ SXOOLQJ WKH LQWHUORFN KDQGOH RQ WKH
ERRP PDVW RXW XQWLO WKH VSULQJ FRPSUHVVHV HQRXJK WR DOORZ WKH VSULQJ SLQ
WR PRYH EHKLQG WKH EDU ORFDWHG EHQHDWK WKH EUDFNHWï 5HOHDVLQJ KDQGOH
DOORZV IUHH PRYHPHQW RI ERRPï

7R PRYH WKH ZLQFK DVVHPEO\ñ SXOO GRZQ RQ WKH WðKDQGOH XQWLO SLQ UHOHDVHV
IURP KROHï 0RYH WR QHZ ORFDWLRQñ UHOHDVH KDQGOHï

7R UDLVH D ORDGã 3XOO FKDLQ KDQGOH WR OHIW RU ULJKWó
7R VWRS D ORDGã 5HOHDVH FKDLQ KDQGOH
7R ORZHU WKH ORDGã 3XOO FKDLQ KDQGOH WR WKH OHIW RU ULJKWó

ó'HSHQGV RQ WKH SRVLWLRQ RI WKH ERRP DQG ZKHUH \RX DUH VWDQGLQJï

8QGHU QR FLUFXPVWDQFHV LV WKH ZLQFK WR EH XVHG IRU WRZLQJ RU IRU OLIWLQJ ORDGV
LQ H[FHVV RI êíí SRXQGVï

$IWHU ZLQFK ZRUN LV FRPSOHWHñ VHFXUH FDEOH WR ERRPï 5HIHU WR /2&.83
VHFWLRQ IRU LQVWUXFWLRQV RQ ORFNLQJ XS WKH ERRP DQG ZLQFK DVVHPEO\ï

(PHUJHQF\ 3URFHGXUHV

ìï ,I D K\GUDXOLF KRVH IDLOVñ VKXW GRZQ WKH PDFKLQH LPPHGLDWHO\ñ
GHWHUPLQH FDXVH RI IDLOXUHñ FRUUHFW FRQGLWLRQï

ëï ,I LQGLFDWLRQV RQ JDXJHV DUH QRW ZLWKLQ WKH QRUPDO UDQJHñ VKXW GRZQ
WKH HQJLQHï 5HSDLU EHIRUH IXUWKHU RSHUDWLRQï

êï (PHUJHQF\ F\OLQGHU DFWXDWLRQ UHTXLUHV WKH RSWLRQDO +DQG 3XPSï
6HH EHORZï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çæ

(0(5*(1&< 3803 23(5$7,21

%5$.(6

ìï &RQQHFW KRVH õVXSSOLHG ZLWK PDFKLQHô WR KDQGîHOHFWULF
HPHUJHQF\ SXPS GLVFRQQHFWï

ëï 7R UHOHDVH EUDNHVñ FRQQHFW RWKHU HQG RI KRVH WR EUDNH
GLVFRQQHFW ORFDWHG DW WKH ERWWRP RI WKH K\GUDXOLF WDQN EHORZ
WKH PDLQ PDQLIROGï 7XUQ EUDNH VKXWðRII YDOYH õORFDWHG QH[W
WR GLVFRQQHFWô WR RII SRVLWLRQ LQ RUGHU WR LVRODWH WKH EUDNH
V\VWHPï

êï 2SHUDWH HPHUJHQF\ SXPS WR SXPS RII EUDNHVï

6(7ð2)) &</,1'(5

ìï &RQQHFW KRVH õVXSSOLHG ZLWK PDFKLQHô WR KDQGîHOHFWULF
HPHUJHQF\ SXPS GLVFRQQHFWï

ëï 7R UDLVH VHWðRII F\OLQGHUñ FRQQHFW RWKHU HQG RI KRVH WR
GLVFRQQHFW ORFDWHG DW WKH VHWðRII F\OLQGHU FRQWURO YDOYHï
õ0DNH FHUWDLQ VHWðRII YDOYH KDQGOH LV LQ WKH '2:1 SRVLWLRQïô

êï 2SHUDWH HPHUJHQF\ SXPS WR UDLVH VHWðRII F\OLQGHUï

27+(5 )81&7,216

ìï &RQQHFW KRVH õVXSSOLHG ZLWK PDFKLQHô WR KDQGîHOHFWULF
HPHUJHQF\ SXPS GLVFRQQHFWï

ëï 7R RSHUDWH RWKHU IXQFWLRQVñ FRQQHFW KRVH WR PDLQ PDQLIROG
DW DQ\ ¦3§ SRUW GLVFRQQHFWï

êï 2SHUDWH HPHUJHQF\ SXPS DQG PDQXDOO\ RYHUULGH FRQWURO
YDOYH IRU GHVLUHG IXQFWLRQï õ5HIHU WR +\GUDXOLF 6FKHPDWLF
IRU PRUH LQIRUPDWLRQ UHJDUGLQJ SRUWV DQG YDOYHVïô



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çå

$)7(5 23(5$7,21

*HQHUDO

ìï ,QVWDOO ORFNðXSVï 6HH /2&.ð836 VHFWLRQï

éï 3UHVV WKH (OHFWULFDO ,QWHUORFN %XWWRQ RQ WKH 0DLQ &RQWURO 3DQHOï

êï 6HW HQJLQH VSHHG WR ORZ SRVLWLRQ DQG WXUQ SXPS RIIï /HW HQJLQH
LGOH IRU è PLQXWHVï

éï 6KXW RII HQJLQH E\ UHWXUQLQJ LJQLWLRQ VZLWFK WR WKH IXOO
FRXQWHUFORFNZLVH SRVLWLRQï

èï 5HWXUQ DOO VZLWFKHV WR WKHLU û3UHð2SHUDWLRQDOû VWDWH XVLQJ WKH 3UHð
2SHUDWLRQDO &KHFNOLVW DV D JXLGHï

çï /RZHU ORJLF ER[ FRYHU DQG VHFXUH ZLWK SDGORFNVï

æï 7XUQ RII EDWWHU\ GLVFRQQHFW VZLWFKï /RFN EDWWHU\ ER[ï

3DUNLQJ RU /RFDWLQJ 0DFKLQH

ìï 3DUN RU ORFDWH PDFKLQH RQ OHYHO WUDFN DUHDñ LI SRVVLEOHâ DQG ZKHUH
LW ZLOO QRW EH H[SRVHG WR H[FHVVLYH GXVWï

ëï ,I WKH PDFKLQH ZDV WRZHGñ GLVFRQQHFW WRZLQJ YHKLFOH DQG VHW WKH
EUDNHVï 0RYH WKH WRZLQJ YHKLFOH ZHOO FOHDU RI WKH SDUNHG PDFKLQHï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH çä

5RWDWLQJ 0DFKLQH

7KH PDFKLQH KDV D WXUQWDEOH ZKLFK DOORZV WKH PDFKLQH WR EH OLIWHG RII RI WKH
WUDFNV DQG URWDWHGï 7KH RQO\ IXQFWLRQ RI WKLV WXUQWDEOH LV WR URWDWH WKH
PDFKLQHï 7KH WXUQWDEOH EDVH LV VWRUHG RQ WKH UHDU GHFN RI WKH PDFKLQHï

7R OLIW DQG URWDWH WKH PDFKLQHñ SURFHHG ZLWK WKH IROORZLQJ VWHSVã

ìï &HQWHU WXUQWDEOH EDVH DFURVV WZR VROLG DQG OHYHO WLHVï

ëï 8QORFN VHWðRII YDOYH KDQGOHï 6ORZO\ OLIW KDQGOH WR ORZHU WXUQWDEOH
XQWLO LW FRPHV LQWR FRQWDFW ZLWK WLHVï

êï +ROG YDOYH KDQG OHYHU XQWLO WKH PDFKLQH LV IXOO\ UDLVHG RII WKH WUDFNï
&HQWHU WKH KDQG OHYHU WR ORFN LQ SODFHï

éï 8VH PDQSRZHU WR URWDWH WKH PDFKLQHï 7KH ZKHHOV VKRXOG EH GLUHFWO\
DERYH WKH WUDFN DIWHU URWDWLQJ WKH PDFKLQHï

èï 6ORZO\ PRYH WKH 6HWð2II 9DOYH KDQG OHYHU GRZQZDUGï 7KH 7XUQWDEOH
&\OLQGHU ZLOO UHWUDFW DQG WKH PDFKLQH ZLOO ORZHU RQWR WKH WUDFNï

çï /RFN XS VHWðRII YDOYHï

7RZLQJ

0D[LPXP WRZLQJ VSHHG LV ëí PSKï 5HGXFH VSHHG DFFRUGLQJO\ DV GLFWDWHG
E\ ZHDWKHU RU WUDFN FRQGLWLRQVï

5HPHPEHU WKDW WKH PDFKLQH ZHLJKW PD\ DSSURDFK WKH ZHLJKW RI WKH WRZLQJ
YHKLFOHï 0DLQWDLQ LQFUHDVHG VWRSSLQJ GLVWDQFH DFFRUGLQJO\ï

7KH IROORZLQJ VWHSV PXVW EH WDNHQ EHIRUH WRZLQJ \RXU PDFKLQHã

ìï ,QVWDOO /RFNð8SVï 6HH /2&.ð836 VHFWLRQï



$QFKRU $SSOLFDWRU 0RGHO ( 23(5$7,21

æîäæõéäéèðèëíçô 2SHUDWLRQñ 3DJH æí

ëï 0DNH FHUWDLQ WXUQWDEOH KDV EHHQ UDLVHGï

êï 5HPRYH GULYH FKDLQõVô LI PDFKLQH LV WR EH WRZHG D ORQJ GLVWDQFHï

éï ,QVSHFW WKH WRZLQJ YHKLFOH FRXSOHU IRU GDPDJH RU ORRVH SDUWVï

èï %DFN WRZLQJ YHKLFOH WR WKH PDFKLQH DQG HQJDJH WKH FRXSOHUVï .HHS
KDQGV DQG ILQJHUV FOHDU RI WKH FRXSOLQJ GHYLFH DQG DOO RWKHU SLQFK
SRLQWVï

çï (QVXUH WKDW WKH FRXSOLQJ GHYLFH LV IXOO\ HQJDJHGñ FORVHGñ DQG
ORFNHGï

æï ,QVWDOO %UDNH /RFN 3LQVï 6HH %UDNH $VVHPEO\ LQ 0DLQWHQDQFH DQG
6HUYLFH IRU LQVWUXFWLRQV RQ LQVWDOOLQJ EUDNH ORFN SLQVï

åï (QVXUH WKDW WKH FRXSOLQJ GHYLFH DQG UHDU IUDPH PHPEHUV RQ WKH
WRZLQJ YHKLFOHV ZLOO QRW LQWHUIHUH ZLWK RU UHVWULFW PRWLRQ RI DQ\ SDUW RI
WKH PDFKLQH ZKHQ PDQHXYHULQJï

ä ï
:KHQ WRZLQJ LV FRPSOHWHñ HQJDJH EUDNH E\ UHPRYLQJ WKH %UDNH
/RFN 3LQVï





$OZD\V WXUQ RII PDFKLQH ZKHQ
SHUIRUPLQJ PDLQWHQDQFHñ PDNLQJ
DGMXVWPHQWVñ RU ZKHQHYHU
XQLQWHQGHG PRYHPHQW RI PDFKLQH
FRXOG RFFXUâ XQOHVV GLUHFWHG
RWKHUZLVHï )DLOXUH WR FRPSO\ FRXOG
UHVXOW LQ SHUVRQDO LQMXU\ DQGîRU
GDPDJH WR WKH PDFKLQHï

7R DYRLG SRVVLEOH SHUVRQDO LQMXU\
DQGîRU HQJLQH GDPDJH IURP
DFFLGHQWDO HQJLQH VWDUWXSñ DOZD\V
GLVFRQQHFW WKH EDWWHU\ EHIRUH
VHUYLFLQJ WKLV PDFKLQHï

$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH æì

*(1(5$/

6RXQG VHUYLFH DQG PDLQWHQDQFH SUDFWLFHV ZLOO HQVXUH WKDW WKH PDFKLQH
FRQWLQXHV WR PHHW \RXU GHPDQGLQJ UHTXLUHPHQWVï $W HDFK VFKHGXOHG
PDLQWHQDQFH LQWHUYDOñ SHUIRUP DOO SUHYLRXV PDLQWHQDQFH RSHUDWLRQV LQ
DGGLWLRQ WR WKH RQHV VSHFLILHGï

127(ã 5HFRPPHQGHG VHUYLFH LQWHUYDOV DUH IRU QRUPDO RSHUDWLQJ FRQGLWLRQVï
6HUYLFH PRUH RIWHQ LI HQJLQH LV RSHUDWHG XQGHU DGYHUVH FRQGLWLRQV
õ6HH 0DLQWHQDQFH IRU ([WUHPH &RQGLWLRQV ODWHU LQ WKLV VHFWLRQôï
1HJOHFWLQJ PDLQWHQDQFH FDQ UHVXOW LQ IDLOXUHV RU SHUPDQHQW GDPDJH
WR HTXLSPHQWï

6$)(7< '85,1* 0$,17(1$1&(

$OHUW RWKHUV LQ WKH DUHD WKDW VHUYLFH RU PDLQWHQDQFH LV EHLQJ SHUIRUPHG RQ
WKLV PDFKLQHï %HFRPH IDPLOLDU ZLWKñ DQG XVHñ ORFNRXWîWDJRXW SURFHGXUHV
ZKHQ SHUIRUPLQJ PDLQWHQDQFH RQ WKLV PDFKLQHï 6HH /2&.287î7$*287
5(48,5(0(176 LQ WKH 6DIHW\ 6HFWLRQ RI WKLV PDQXDOï

'R QRW VWDUW WKH HQJLQH LI UHSDLUV RU ZRUN LV EHLQJ SHUIRUPHG DORQHï <RX
VKRXOG DOZD\V KDYH DW OHDVW WZR SHRSOH ZRUNLQJ WRJHWKHU LI WKH HQJLQH PXVW
EH UXQ GXULQJ VHUYLFHï 2QH SHUVRQ QHHGV WR UHPDLQ LQ WKH FRPPDQG
SRVLWLRQ õDW WKH FRQWUROVôñ UHDG\ WR VWRS WKH PDFKLQH DQG VKXW RII HQJLQH LI WKH
QHHG DULVHVï

125'&2ö6 6(59,&( 1(7:25.

1HHG DVVLVWDQFH" ,WöV RQO\ D SKRQH FDOO DZD\ü $V WKH RZQHU RI D 125'&2
SURGXFWñ \RX KDYH D FRPSOHWH QHWZRUN RI VHUYLFH WHFKQLFLDQV DQG
5HSUHVHQWDWLYHV WKDW DUH SUHSDUHG WR PHHW \RXU SDUWV DQG VHUYLFH QHHGVï
,I \RX H[SHULHQFH SUREOHPVñ FRQWDFW \RXU RULJLQDO VDOHV UHSUHVHQWDWLYH ILUVWñ
KH LV WKH RQH OLVWHG RQ WKH IURQW SDJH RI WKLV PDQXDOï ,I \RX FDQQRW UHDFK
KLPñ ZH VXJJHVW WKDW \RX FRQWDFW WKH UHSUHVHQWDWLYH FORVHVW WR \RXU ZRUN
DUHD %()25( FDOOLQJ 125'&2öV 6HUYLFH 0DQDJHUï 6HH PDS RQ WKH QH[W
SDJH IRU WKH DOWHUQDWH UHSUHVHQWDWLYH FORVHVW WR \RXU ZRUN DUHDï

5(48(67,1* $66,67$1&(
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$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH æë

,I \RX KDYH DQ\ TXHVWLRQV UHJDUGLQJ PDLQWHQDQFH DQG VHUYLFH RQ WKLV PDFKLQHñ SOHDVH FDOO \RXU ORFDO 1RUGFR
5HSUHVHQWDWLYH RUã

1RUGFR 6HUYLFH 0DQDJHU
õéìéô æçäðéçíê õ:LVFRQVLQô

ìðåííðééèðäëèå õ86$ DQG &DQDGDô

7KH SURFHVV ZLOO EH IDVWHU LI \RX KDYH WKH IROORZLQJ LQIRUPDWLRQ LQ KDQG EHIRUH FDOOLQJã

ìï 7KH 0DFKLQH 1DPHã $QFKRU $SSOLFDWRU
ëï 7KH 7\SH RI 0DFKLQHã 0RGHO (ñ DQGã
êï 7KH 6HULDO 1XPEHUã 7KH 6HULDO 1XPEHU SODTXH LV ORFDWHG RQ WKH IUDPH WR WKH ULJKW RI WKH 2SHUDWRUï

125'&2©6 6(59,&( 1(7:25.

1Rï 5HSUHVHQWDWLYH 3KRQH 1XPEHU

ìï 1RUGFR 6HUYLFH 0DQDJHU ìðåííðééèðäëèå RU õéìéô æçäðéçíê
ëï 5XVVHOO 5DLOZD\ 6XSSO\ õçìëô åêèðèìëè
êï 6LPNLQV &RPSDQ\ñ ,QFï õêìíô êìçðèëæí
éï -DPHV +ï /\QGH õäìêô çéåðæêæä
èï 6WDQOH\ +ï 6PLWK ,QFï õçíçô ååèðêêèê
çï 'ZD\QH /DPELQJ õéíéô éëéðíéíì
æï (DVWHUQ 5DLOZD\ 6XSSOLHV õæìçô çæèðëíéí



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH æê

0$,17(1$1&( ,16758&7,216

0DLQWHQDQFH LQVWUXFWLRQV õDGMXVWPHQWVñ OXEULFDWLRQñ LQVSHFWLRQVñ HWFïô DUH
JLYHQ LQ WKLV PDQXDO E\ DVVHPEO\ï 7KH EUHDNGRZQ IRU HDFK VHW RI
LQVWUXFWLRQV LV DV IROORZVã

/XEULFDWLRQã 7HOOV \RX ZKDW SDUWV RI WKH DVVHPEO\
UHTXLUH OXEULFDWLRQ DQG DW ZKDW VHUYLFH
LQWHUYDOVï

,QVSHFWLRQî0DLQWã 7HOOV \RX ZKDW SDUWV RI WKH DVVHPEO\
UHTXLUH PDLQWHQDQFH RU LQVSHFWLRQ DQG DW
ZKDW VHUYLFH LQWHUYDOV WR NHHS WKH PDFKLQH
SHUIRUPLQJ DW RSWLPXP OHYHOVï

$GMXVWPHQWVã 7HOOV \RX ZKDW SDUWV RI WKH DVVHPEO\ PD\
UHTXLUH DGMXVWPHQWV WKDW DUH QRW
FRQVLGHUHG §GDLO\§ DGMXVWPHQWV WR NHHS WKH
PDFKLQH UXQQLQJï

6(59,&( 32,176

6HUYLFH SRLQWV RQ WKLV PDFKLQH õDGMXVWPHQWVñ LQVSHFWLRQVñ OXEULFDWLRQñ HWFïô
DUH LQGLFDWHG RQ WKH IROORZLQJ LOOXVWUDWLRQï 7KH LWHPV OLVWHG RQ WKH FKDUW DUH
SUHFHGHG E\ D ¦'ìñ :ìñ 0ìñ 4ì DQG $ìû GHVLJQDWLRQï 7KHVH SRLQWV DUH
VKRZQ RQ WKH LOOXVWUDWLRQ DQG UHIHU WR WKH VHUYLFH LQWHUYDO õ' 'DLO\ñ
: :HHNO\ñ 0 0RQWKO\ñ 4 4XDUWHUO\ DQG $ $QQXDOO\ô IRU WKLV SRLQW RI WKH
PDFKLQHï 0DLQWHQDQFH LQVWUXFWLRQV DUH JLYHQ IRU HDFK DQG DUH VHSDUDWHG E\
6HUYLFH ,QWHUYDOï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH æé

/8%5,&$7,21 $1' 0$,17(1$1&(
,17(59$/ 63(&

'DLO\ õå +RXUVô
'ìï &KHFN (QJLQH 2LO /HYHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $
'ëï &KHFN (QJLQH &RRODQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6HH (QJLQH 0DQXDO
'êï )LOO )XHO 7DQN õ(QG RI 'D\ô
'éï 'UDLQ :DWHU 6HSDUDWRU RQ (QJLQH
'èï &KHFN +\GUDXOLF 2LO /HYHOîTXDOLW\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF %
'çï &KHFN +\GUDXOLF 2LO )LOWHU ,QGLFDWRUV
'æï &KHFN $LU &OHDQHU ,QGLFDWRU
'åï ,QVSHFW +RVHV $QG )LWWLQJV )RU /HDNV
'äï ,QVSHFW (OHFWULFDO &RQQHFWLRQVîKDUQHVVHV )RU 7LJKWQHVV

:HHNO\ õéí +RXUVô

:ìï &KHFN %DWWHU\ &RQGLWLRQ
:ëï 2LO 3URSXOVLRQ &KDLQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $
:êï 2LO 3URSXOVLRQ &KDLQ $GMXVWLQJ 1XW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $
:éï *UHDVH :KHHO %HDULQJV õéô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF &
:èï *UHDVH 7RJJOH 7XUQEXFNOH 5RG (\H õëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF &
:çï 2LO 7RJJOH 7XUQEXFNOH 7KUHDGV õëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $
:æï *UHDVH &ODPS $UP &\OLQGHU 5RG (\H õëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF &
:åï *UHDVH 7RJJOH /LQN 3LQ %XVKLQJ õëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF &
:äï *UHDVH -DZ $UP 6OLGLQJ -DZ õëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF &
:ìíï *UHDVH -DZ $UP 3LYRW 6KDIW õëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF &
:ììï *UHDVH &ODPS $UP 3LYRW 3LQV õëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF &
:ìëï 2LO &KXWH 8Sî'RZQ 7XUQEXFNOH 7KUHDGV õëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $
:ìêï 2LO &KXWH 'RRU +LQJH 3LQ õéô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $
:ìéï 2LO &KXWH 'RRU :LGWK 7XUQEXFNOH 7KUHDGV õìô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $
:ìèï 2LO &KXWH 0RXQWLQJ /DWHUDO $GMXVWPHQW 6FUHZV õëô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $
:ìçï 2LO &KXWH ,Qî2XW $GMXVWLQJ 6FUHZ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $

0RQWKO\ õìèí +RXUVô

0ìï &KHFN )DQ $QG $OWHUQDWRU %HOWV
0ëï &KDQJH (QJLQH 2LO $QG )LOWHUV
0êï 2LO %RRP 5HOHDVH &KDLQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $
0éï &KHFN %UDNH 6KRHV )RU :HDU
0èï 5XQ 3UHVVXUH &KHFNV RQ 0DLQ 3XPSîSURSXOVLRQ
0çï &OHDQ 2LO &RROHU
0æï ,QVSHFW $LU &OHDQHU (OHPHQW
0åï *UHDVH :LQFK /HJîERRP ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF &
0äï 2LO :LQFK +RXVLQJ 5ROOHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï 6SHF $

4XDUWHUO\ õèíí +RXUVô

4ìï 'UDLQ )XHO 7DQN $QG 5HSODFH )XHO )LOWHUV
4ëï &KHFN &RROLQJ 6\VWHP +RVHV
4êï 7HVW +\GUDXOLF 2LO &OHDQOLQHVV

SERVICE SPECIFICATIONS FOR ITEMS ON NEXT PAGE 
  SPEC
      A. ENGINE OIL:

         ABOVE 32( F: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TEXACO URSA SUPER PLUS (SAE40)
         UNDER 32( F: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TEXACO URSA SUPER PLUS (SAE15W-40)

      B. HYDRAULIC OIL: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TEXACO RANDO OIL HD-46 (ISO #46)
      C. GREASES: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LUBRIPLATE 3000 (NGLI #2)

(FOR OTHER RECOMMENDED BRANDS SEE RECOMMENDED LUBRICANTS )



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH æè

63(& &
5(&200(1'(' *5($6(6

õ1*/, úëô

%5$1' '(6&5,37,21î7<3(

/XEULSODWH êííí

7H[DFR 0RO\7H[ (3ë

0RELO 0RELO*UHDVH 6SHFLDO

&RQRFR 6XSHU 6WD 0

$PRFR 5\NRQ 3UHPLXP 0RO\ ë

&KHYURQ 0RO\ *UHDVH (3ë

63(& %
5(&200(1'(' +<'5$8/,& 2,/6

õ,62 úéçô

%5$1' '(6&5,37,21î7<3(

7H[DFR 5DQGR 2LO +'ðéç

0RELO '7(ðìè0

&RQRFR 6XSHU +\GUDXOLF 2LO úéç

$PRFR 5\NRQ 2LO úéç

&LWJR +\GUDXOLF $î: 2LO úéç

63(& $
5(&200(1'(' (1*,1( 2,/6

%5$1' 1250$/ 7(03(5$785( 7(036 81'(5 êë()
6$(éí 6$(ìè:ðéí

7H[DFR 856$ 6XSHU 3OXV 856$ 6XSHU 3OXV

0RELO 'HOYDF ìëéí 'HOYDF 6XSHU ìëíí

&RQRFR )OHHW +'éí )OHHW +' 0XOWLð*UDGH

$PRFR êíí 0RWRU 2LO 3UHPLHU ,,

&LWJR &LWJDUG èíí &LWJDUG èíí



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH æç

+<'5$8/,& ð *(1(5$/

*(1(5$/

+\GUDXOLF FRPSRQHQWV DUH SUHFLVLRQ GHYLFHVï &DUHOHVV KDQGOLQJ RI WKHP RU
RWKHU SDUWV RI WKH V\VWHP FDQ UHVXOW LQ PDOIXQFWLRQ RU IDLOXUHï ,Q RUGHU WR
HQVXUH HIILFLHQW RSHUDWLRQ RI FRPSRQHQWVñ LW LV HVVHQWLDOñ LI UHSDLUV EHFRPH
QHFHVVDU\ñ WR IROORZ WKH LQVWUXFWLRQV VXSSOLHG LQ WKH &RPSRQHQW 'DWD VHFWLRQ
RI WKLV PDQXDO IRU D SDUWLFXODU FRPSRQHQWï :KHWKHU DVVHPEOLQJ RU WDNLQJ
DSDUWñ LW LV LPSRUWDQW WKDW WKH LQWHUQDO SDUWV RI WKH FRPSRQHQW EH NHSW FOHDQï
0DLQWHQDQFH DQG RSHUDWLRQ DUH GHSHQGHQW RQ WKH FRQGLWLRQV XQGHU ZKLFK WKH
HTXLSPHQW LV ZRUNLQJï

7R DYRLG FUHDWLQJ SUREOHPV ZKHQ LQVWDOOLQJ RU UHSDLULQJ K\GUDXOLF
FRPSRQHQWVñ IROORZ WKHVH WLSVã

ìï &OHDQ DZD\ WKH GLUW LQ DQG DURXQG HTXLSPHQW EHIRUH WDNLQJ DSDUW
OLQHV DQG UHPRYLQJ SDUWVï

ëï &DS RII DOO GLVFRQQHFWHG OLQHV DQG RSHQ SRUWVï

êï 3URWHFW WKH RYHUKDXO DUHD IURP JULQGLQJ GXVWñ PDFKLQLQJ FKLSVñ DQG
ZLQG GULYHQ GLUWï

éï :RUN RQO\ RQ PHWDO RU KDUG ILQLVKHG EHQFK WRSVñ HDV\ WR NHHS
FOHDQï

èï +DQGOH SDUWV FDUHIXOO\ WR DYRLG QLFNV DQG EXUUVï

çï 8VH OLQWðIUHH FORWKV WR ZLSH SDUWVï

æï 8VH VPRRWK EXUUðOHVV WRROVñ HVSHFLDOO\ ZKHQ ZRUNLQJ ZLWK 2ðULQJVï

åï /XEULFDWH DOO VOLGLQJ SDUWV GXULQJ DVVHPEO\ï

äï &RYHU VKDUS JURRYHV DQG WKUHDGV ZLWK WKLPEOH RU VKLP VWRFN ZKHQ
LQVWDOOLQJ 2ðULQJV DQG RWKHU VHDOVï

ìíï 'LVFDUG DOO XVHG 2ðULQJV WR DYRLG UHðXVHï

ììï 0DNH FHUWDLQ WKDW VHDOV DUH RI WKH ULJKW VL]H DQG PDWHULDOï

ìëï 8VH RQO\ UHFRPPHQGHG UHSODFHPHQW SDUWVï

ìêï ([DPLQH DOO SUHPDWXUHO\ ZRUQ RU PDOIXQFWLRQHG SDUWV IRU FOXHV DV
WR WKH FDXVH RI WKH IDLOXUHï

ìéï 7HVW WKH RYHUKDXOHG GHYLFH EHIRUH UHLQVWDOOLQJ LWñ LI SRVVLEOHï

ìèï 0DMRU FRPSRQHQW IDLOXUH ð KDYH RLO FKHFNHG IRU FRQWDPLQDWLRQ õVHH
SDUDJUDSK EHORZô RU SXUJH V\VWHPñ FOHDQ WDQN DQG FRPSRQHQWVñ
DQG UHILOO ZLWK FOHDQ RLOï

)/8,' &217$0,1$7,21

&RQWDPLQDWLRQ FRPHV LQ PDQ\ IRUPVï ,W PD\ EH DLUñ ZDWHU DQG FXWWLQJ RLOVñ
UXVWñ FKLSV DQG JULWï ,W LV XVXDOO\ HDVLHU WR NHHS FRQWDPLQDQWV RXW RI D V\VWHP
UDWKHU WKDQ UHPRYH WKHP DIWHU WKH\ DUH LQ WKH V\VWHPï

%XON KDQGOLQJ DQG WKH UHðXVH RI RLO FRQWDLQHUV DOPRVW JXDUDQWHHV \RX WKDW



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH ææ

ûQHZû RLO ZLOO EH GLUW\ï 0DNH LW D SUDFWLFH WR ILOWHU DOO ûQHZû RLO ZKLOH DGGLQJ
LW WR \RXU V\VWHPï 0DNH LW DQRWKHU SUDFWLFH WR FKDQJH ILOWHUV RQ D UHJXODU
EDVLV EHIRUH WKH\ EHFRPH FORJJHGï

2OG DQG FRQWDPLQDWHG RLO FDQQRW EH LPSURYHG E\ WRSSLQJ RII ZLWK IUHVK RLOï
,W LV PRUH SUDFWLFDO WR GUDLQ WKH V\VWHP ZKLOH WKH RLO LV VWLOO DW ZRUNLQJ
WHPSHUDWXUHñ FOHDQ WKH UHVHUYRLU DQG UHSODFH ZLWK IUHVK RLOï

&RQWDPLQDWLRQ RQ WKH RXWOHW VLGH RI WKH ILOWHUV FDQ EH IOXVKHG LQWR WKH V\VWHP
DQG FDXVH PDOIXQFWLRQVï &RQWDPLQDWLRQ RQ WKH LQOHW VLGH UHGXFHV WKH OLIH RI
WKH ILOWHU HOHPHQWï

',6326,1* 2) :$67( 2,/

'LVSRVH RI XVHG K\GUDXOLF DQG OXEULFDWLQJ RLO DQG ILOWHUV LQ DQ HQYLURQPHQWDOO\
UHVSRQVLEOH PDQQHUñ DFFRUGLQJ WR UHFRPPHQGDWLRQV RI WKH (QYLURQPHQWDO
3URWHFWLRQ $JHQF\ õ(3$ôñ \RXU ORFDO DQGîRU 6WDWH ODZVñ DQG WKH
UHFRPPHQGDWLRQV RI \RXU HPSOR\HUï 6WRUH ZDVWH RLO RQO\ LQ SURSHUO\
GHVLJQDWHG FRQWDLQHUV DQG GLVSRVH RI RQO\ LQ DXWKRUL]HG ILOOVï 'R QRW SRXU
ZDVWH RQWR WKH JURXQGñ GRZQ D VHZHUDJH GUDLQñ RU LQWR DQ\ ZDWHU VRXUFHï

,163(&7 +26(6 $1' ),77,1*6 )25 /($.6 õ'åô

,QVSHFW DOO KRVHVñ ILWWLQJV DQG FRPSRQHQWV IRU GDPDJHñ ZHDUñ RU OHDNV
RQ D GDLO\ EDVLVï 1RUGFR UHFRPPHQGV WKDW DOO KRVHñ KRVH DVVHPEOLHVñ
DQGîRU ILWWLQJV UHSODFHG E\ WKH FXVWRPHU HTXDO RU H[FHHG WKH RULJLQDO
HTXLSPHQW VSHFLILFDWLRQVï

$OO KRVHV VKRXOG EH UHSODFHG GXULQJ PDMRU RYHUKDXO DQGîRU DIWHU D PD[LPXP
RI ILYH \HDUV RI VHUYLFHï

:KHQ UHPRYLQJ K\GUDXOLF KRVHVñ ILWWLQJV RU FRPSRQHQWV WKH IROORZLQJ
SURFHGXUH PXVW EH IROORZHGã

� 6WRS HQJLQH
� $OZD\V ZHDU DSSURSULDWH VDIHW\ JHDUï
� 0DNH FHUWDLQ ORFNV DQG EUDNHV KDYH EHHQ DSSOLHGï
� 0DNH FHUWDLQ K\GUDXOLF V\VWHP KDV EHHQ GHSUHVVXUL]HGï

� 5HPRYH KRVHVñ ILWWLQJV RU FRPSRQHQWV VORZO\ WR UHOHDVH DQ\
WUDSSHG SUHVVXUHï

� 'R QRW VXVWDLQ IXOO V\VWHP IORZ WKURXJK V\VWHP UHOLHI YDOYH IRU PRUH
WKDQ ìí VHFRQGVï )XOO V\VWHP IORZ DW KLJK SUHVVXUH WKURXJK UHOLHI
YDOYH ZLOO FUHDWH H[WUHPHO\ KLJK WHPSHUDWXUHVï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH æå

(/(&75,&$/ ð *(1(5$/

(/(&75,&$/ &211(&7,216

7KH HOHFWULFDO V\VWHP RQ WKLV PDFKLQH LV H[WUHPHO\ VHQVLWLYH DQG VKRXOG QRW
EH VXEMHFWHG WR XQXVXDOO\ KLJK FXUUHQWV RI DQ\ NLQGï %HIRUH ZHOGLQJ RQ
PDFKLQHñ WR SUHYHQW GDPDJH WR WKH HOHFWULFDO FRPSRQHQWVã

ìï 8QSOXJ FLUFXLW FDUGV LQVLGH ORJLF ER[ï

ëï 5HPRYH EDWWHU\ FDEOHV IURP EDWWHU\ï

,QVSHFW FRQQHFWLRQV RQ WKLV PDFKLQH RQ D GDLO\ EDVLVñ PDNLQJ FHUWDLQ
DOO DUH FRUUHFW DQG WLJKWï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH æä

23(5$7256 67$7,21 $;/(6

/8%5,&$7,21

7KH RQO\ LWHP DW WKH RSHUDWRU©V VWDWLRQ UHTXLULQJ
OXEULFDWLRQ LV WKH ¦IRUZDUGîEDFNZDUG§ VHDW VOLGH
DGMXVWPHQWï 2LOLQJ õZLWK HQJLQH RLOô RQ D SHULRGLF EDVLV
ZLOO SUHYHQW UXVW EXLOGXS DQG ZLOO DOORZ WKH VHDW WR VOLGH
HDVLHUï 7KHUH LV QR VHW WLPH LQWHUYDO IRU WKLV OXEULFDWLRQ
DQG LW GRHV QRW DSSHDU LQ WKH OXEULFDWLRQ DQG
PDLQWHQDQFH FKDUW ORFDWHG RQ WKH PDFKLQHï

,163(&7,21î0$,17(1$1&( õ'äô

'DLO\ LQVSHFWLRQ RI WKH KDUQHVVHV FRQQHFWHG WR WKH
UHPRWH RSHUDWRU FRQWURO ER[ñ IRRWVZLWFKHVñ DQG ORJLF ER[
DUH UHTXLUHGï +DUQHVVHV WKDW PD\ QRW KDYH SURSHU
FRQQHFWLRQ FRXOG FDXVH SUREOHPV LQ VWDUWLQJ DQG
VWRSSLQJ WKH PDFKLQHï

,Q DGGLWLRQ WR KDUQHVV FRQQHFWLRQVñ WKH IRRWVZLWFK
VKRXOG EH LQVSHFWHG RQ D UHJXODU EDVLV WR JXDUG DJDLQVW
ZHDUñ GHWHULRUDWLRQñ HWFï ,I \RX QRWLFH H[FHVVLYH ZHDU RU
EUHDNGRZQñ UHSODFH WKH VZLWFKï

$'-8670(176

1R DGMXVWPHQWV DUH QHFHVVDU\ IRU WKLV DVVHPEO\ï

/8%5,&$7,21 õ:éô

:KHHO EHDULQJV VKRXOG EH OXEULFDWHG RQ D ZHHNO\
EDVLV õéí KRXUVôï 5HPRWH ZKHHO EHDULQJ JUHDVH
ILWWLQJV DUH ORFDWHG RQ WKH RXWVLGH RI WKH IUDPH õFORVH WR
WKH SRVLWLRQ RI WKH D[OHVôï

:HDWKHU FRQGLWLRQV DIIHFW WKH WLPH LQWHUYDOV RI JUHDVLQJï
,Q JHQHUDOñ D VPDOO DPRXQW RI JUHDVH VKRXOG EH RNï
2YHUJUHDVLQJ PD\ FDXVH VHDO IDLOXUHï

,163(&7,21î0$,17(1$1&(

3HULRGLF LQVSHFWLRQ RI WKH D[OH EHDULQJV DQG VSDFHUV IRU
ZHDU DQG EUHDNGRZQ DUH UHTXLUHG WR NHHS WKLV PDFKLQH
IXQFWLRQLQJ SURSHUO\ï ,QVSHFW KDUGZDUH IRU SURSHU ILW DQG
VHFXUH DOO ORRVH QXWV DQG EROWVï õ,WHPV ëðé RQ )LJXUHïô

*UHDVH KDUGHQV ZLWK DJHï :KHQ WKLV RFFXUVñ WKH
EHDULQJ VKRXOG EH WDNHQ DSDUWñ FOHDQHGñ DQG
UHOXEULFDWHG IROORZLQJ WKH PDQXIDFWXUHU©V LQVWUXFWLRQV RQ
WKH FRPSRQHQW GDWD VKHHWï

$'-8670(176

1R DGMXVWPHQWV DUH QHFHVVDU\ IRU WKLV DVVHPEO\ï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åí

+<'5$8/,& %5$.(6 '5,9(î35238/6,21

,163(&7,21î0$,17(1$1&( õ0éô

0RQWKO\ LQVSHFWLRQ RI WKH EUDNH VKRH LV UHTXLUHGï EDVLV õéí KRXUVô ZLWK HQJLQH RLOï 7KLV ZLOO H[WHQG
&KHFN EUDNH VKRHV DW HDFK ZKHHO HYHU\ PRQWK õëèí FKDLQ OLIH DQG SUHYHQW EUHDNDJH RI WKH FKDLQï
KRXUVôï 5HSODFH EUDNH VKRHV ZKHQ WKH SDG LV OHVV WKDQ
ìîé õïçé FPô WKLFNï 7R UHSODFH EUDNH VKRHVã

ìï 2YHUULGH WKH EUDNH YDOYH F\OLQGHU RQ WKH PDLQ
PDQLIROG XQWLO WKH F\OLQGHU FROODSVHVï

ëï 2QFH WKH F\OLQGHU KDV EHHQ FROODSVHGñ FORVH WKH
EUDNH VKXWðRII YDOYH ORFDWHG XQGHU WKH PDLQ
PDQLIROGï 7KLV ZLOO WUDS RLO LQ WKH F\OLQGHU DQG
NHHS WKH F\OLQGHU FROODSVHGï

êï ,QVHUW WKH %UDNH ORFNXS SLQVï

éï 7XUQ RII PDFKLQHñ IROORZLQJ /RFNXSî7DJRXW
SURFHGXUHVï

èï 5HPRYH WKH ORZHU FRWWHU SLQ DQG SLQ KROGLQJ
EUDNH VKRH EUDFNHW WR EUDNH OHYHUï õ6HH ,WHP úì
LQ )LJXUHôï

çï /LIW XS WKH EUDNH EUDFNHW WR JDLQ DFFHVV WR WKH
EUDNH VKRHï

æï 5HPRYH EUDNH VKRH PRXQWLQJ KDUGZDUH DQG
UHSODFH EUDNH VKRHï 0DNH FHUWDLQ \RX KDYH
UHLQVWDOOHG WKH PRXQWLQJ KDUGZDUHü

åï /RZHU WKH EUDNH EUDFNHW DQG UHLQVWDOO WKH SLQ
DQG FRWWHU SLQï

5HSHDW 6WHSV è WKURXJK å IRU DOO EUDNH VKRHV WKDW QHHG
UHSODFLQJï $IWHU WKDW LV GRQHñ FRQWLQXH RQ ZLWK WKH
IROORZLQJ VWHSVã

äï 5HPRYH WKH EUDNH ORFNXS SLQVï

ìíï 5HWXUQ PDFKLQH WR VHUYLFH IROORZLQJ WKH
/RFNRXWî7DJRXW SURFHGXUHVï 7XUQ RQ
PDFKLQHï

ììï 2SHQ VKXWðRII YDOYHï

$'-8670(176

:KHQ WRZLQJñ LW LV UHFRPPHQGHG WKDW WKH EUDNH VSULQJ
EH ORFNHG XS WR SUHYHQW XQLQWHQWLRQDO VHWWLQJ RI WKH
EUDNH V\VWHPVï )ROORZ 6WHSV ìðê DERYH WR LQVWDOO EUDNH
ORFN SLQVï

/8%5,&$7,21 õ:ëî:êô

3URSXOVLRQ FKDLQ VKRXOG EH OXEULFDWHG RQ D ZHHNO\

7KH SURSXOVLRQ FKDLQ DGMXVWLQJ QXW VKRXOG EH
JUHDVHG RQ D ZHHNO\ EDVLV õéí KRXUVô WR SUHYHQW UXVW
EXLOGXSï

,163(&7,21î0$,17(1$1&(

3HULRGLF LQVSHFWLRQ RI WKH VSURFNHWV IRU ZHDU DQG
EUHDNGRZQ DUH UHTXLUHG WR NHHS WKLV PDFKLQH
IXQFWLRQLQJ SURSHUO\ï ,QVSHFW KDUGZDUH IRU SURSHU ILW DQG
VHFXUH DOO ORRVH QXWV DQG EROWVï

7KH GULYH FKDLQ VKRXOG EH LQVSHFWHG ZHHNO\ õéí
KRXUVôï :KHQ LQVSHFWLQJ WKH GULYH FKDLQñ WKH FKDLQ
VKRXOG EH QHDUO\ WDXWñ ZLWK ìîéû õïçêè &Pô SOD\ ZKHQ
GHSUHVVHG DW WKH FHQWHUï ,I QRWñ DGMXVWPHQW LV QHFHVVDU\
VHH EHORZï ,I WKH FKDLQ LV WRR WLJKWñ WKH HFFHQWULFLW\ RI
WKH VSURFNHWV PD\ FDXVH WKH FKDLQ WR VWUHWFK DQGîRU
EUHDNï ,I WKH FKDLQ LV WRR ORRVHñ WKH VWDUWLQJ DQG
VWRSSLQJ RI WKH PDFKLQH ZLOO VKRFN ORDG WKH FKDLQñ
UHVXOWLQJ LQ VKRUW FKDLQ OLIH RU IDLOXUHï $ ZRUQ RU
VWUHWFKHG FKDLQ ZLOO DOVR FDXVH VKRUW VSURFNHW OLIH DV WKH
ORDG ZLOO QRW EH FDUULHG E\ DOO RI WKH WHHWK RQ WKH VSURFNHW
ð UHVXOWLQJ LQ H[FHVVLYH ORDG RQ D IHZ WHHWKï

$'-8670(176

7R DGMXVW WKH GULYH FKDLQã

ìï 5HPRYH SURSXOVLRQ FKDLQ JXDUGï

ëï 8QVFUHZ WKH DGMXVWLQJ VFUHZ ORFNQXWñ EXW GR QRW
UHPRYH LW IURP WKH VFUHZï

êï 7XUQ DGMXVWLQJ VFUHZ FORFNZLVH õ&:ô WR WLJKWHQ
WKH FKDLQ RU FRXQWHUðFORFNZLVH õ&&:ô WR ORRVHQ
WKH FKDLQï

éï 2QFH WKH GHVLUHG WLJKWQHVV KDV EHHQ UHDFKHGñ
WLJKWHQ WKH DGMXVWLQJ VFUHZ ORFNQXWï

èï 5HLQVWDOO WKH FKDLQ JXDUGï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åì

%$77(5<

/8%5,&$7,21

1R OXEULFDWLRQ LV UHTXLUHG RQ WKLV DVVHPEO\ñ KRZHYHU
DIWHU FOHDQLQJ WKH WHUPLQDOV DQG FODPSV LW LV VXJJHVWHG
WKDW \RX FRDW WKHP ZLWK JUHDVH RU RWKHU VXLWDEOH SURGXFW
WR UHGXFH FRUURVLRQï

,163(&7,21î0$,17(1$1&( õ:ìô

7KH EDWWHU\ UHTXLUHV SHULRGLF VHUYLFLQJï &KHFN WKH
HOHFWURO\WH OHYHO RQ D ZHHNO\ õéí KRXUô EDVLVï $GG
GLVWLOOHG ZDWHU LI QHFHVVDU\ñ EXW GR QRW RYHUILOOï
2YHUILOOLQJ FDQ FDXVH SRRU EDWWHU\ SHUIRUPDQFH DQGîRU
HDUO\ IDLOXUHï

0DNH FHUWDLQ WKDW WKH %DWWHU\ 'LVFRQQHFW 6ZLWFK LV
LQ WKH 2)) SRVLWLRQï ,QVSHFW WKH WHUPLQDOV DQG FDEOH
FODPSV UHJXODUO\ï &OHDQ EDWWHU\ WHUPLQDOV DQG FDEOH
FODPSV ZKHQ FRUURVLRQ LV YLVLEOHï +DYH H[FHVVLYHO\
FRUURGHG RU GDPDJHG SDUWV UHSODFHGï 7R JHW EHVW
SHUIRUPDQFH RXW RI WKH EDWWHU\ñ PDNH FHUWDLQ WKDW WKH
WHUPLQDO VLGH RI WKH EDWWHU\ õWHUPLQDOV DQG FDEOH FODPSVô
LV NHSW FOHDQï :KHQ EDWWHU\ UHSODFHPHQW EHFRPHV
QHFHVVDU\ LW LV UHFRPPHQGHG WKDW UHSODFHPHQW EDWWHU\
PHHW RU H[FHHG RULJLQDO EDWWHU\ VSHFLILFDWLRQVâ DPSVñ
FUDQNLQJ SRZHUñ HWFï

,I WKH PDFKLQH LV WR EH RXW RI VHUYLFH IRU PRUH WKDQ êí
GD\Vñ EDWWHULHV VKRXOG EH UHPRYHG DQG VWRUHG LQ D FRROñ
GU\ SODFHï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åë

(1*,1( $1' 3803

/8%5,&$7,21

(1*,1( 2,/ õ'ìô

&KHFN WKH RLO OHYHO GDLO\ ZLWK WKH HQJLQH VWRSSHGï ,I
QHFHVVDU\ñ DGG VXIILFLHQW RLO WR UDLVH WKH OHYHO WR WKH
SURSHU PDUN RQ WKH GLSVWLFNï $OO GLHVHO HQJLQHV DUH
GHVLJQHG WR XVH VRPH RLOñ VR SHULRGLF DGGLWLRQ RI RLO LV
QRUPDOï

,I WKH RLO OHYHO LV FRQVWDQWO\ DERYH QRUPDO DQG H[FHVV
OXEH RLO KDV QRW EHHQ DGGHG WR WKH FUDQNFDVHñ FRQWDFW
WKH HQJLQH PDNHU©V DXWKRUL]HG VHUYLFH RXWOHW OLVWHG LQ WKH
(QJLQH 0DQXDOï )XHO RU FRRODQW GLOXWLRQ RI OXEH RLO FDQ
UHVXOW LQ VHULRXV HQJLQH GDPDJHï

(1*,1( &22/$17 õ-2+1 '((5( 21/<ô õ'ëô

&KHFN WKH FRRODQW OHYHO GDLO\ï $GG FRRODQW DV
QHFHVVDU\ñ EXW GR QRW RYHUILOOï 0DNH D GDLO\ YLVXDO FKHFN
IRU FRROLQJ V\VWHP OHDNVï /RRN IRU DQ DFFXPXODWLRQ RI
FRRODQW ZKHQ WKH HQJLQH LV UXQQLQJ DQG ZKHQ LW LV
VWRSSHGï

,163(&7,21î0$,17(1$1&(

&KHFN HOHFWULFDO FRQQHFWLRQV DQG KDUQHVVHV WR WKH
HQJLQH RQ D GDLO\ EDVLVï

(1*,1( :$7(5 6(3$5$725 õ'éô

,I WKH HQJLQH LV HTXLSSHG ZLWK D IXHOîZDWHU VHSDUDWRUñ
GUDLQ RII DQ\ ZDWHU WKDW KDV DFFXPXODWHGï :DWHU LQ IXHO
FDQ VHULRXVO\ DIIHFW HQJLQH SHUIRUPDQFH DQG PD\ FDXVH
ZDWHU GDPDJHï

$,5 &/($1(5 $1' ,1',&$725 õ'æñ 0æô SURFHGXUHV UHTXLUH DW OHDVW WZR ZRUNHUV LQ RUGHU WR EH

7KH DLU FOHDQHU HOHPHQW VKRXOG EH LQVSHFWHG HYHU\ ìèí
KRXUVñ RU PRUH RIWHQ LI WKH HQJLQH LV RSHUDWHG XQGHU
VHYHU GXVW FRQGLWLRQVï 6RPH DLU FOHDQHUV DUH HTXLSSHG
ZLWK D UHVWULFWLRQ LQGLFDWRU ZKLFK DLGV LQ GHWHUPLQLQJ WKH
VHUYLFH LQWHUYDOï &KHFN WKH UHVWULFWLRQ LQGLFDWRU GDLO\
IRU GHWHUPLQLQJ VHUYLFH LQWHUYDOï 'R QRW DOORZ DLU LQOHW
UHVWULFWLRQ WR H[FHHG ëí LQFKHV RI ZDWHU õèïí N3Dô XQGHU
DQ\ RSHUDWLQJ FRQGLWLRQVï ,QVSHFW WKH HQWLUH DLU V\VWHP
IRU OHDNV GDLO\ï /RRN IRU WRUQ DLU LQOHW SLSLQJ RU ERRWV DQG
ORRVH RU GDPDJHG FODPSVï +DYH ZRUQ RU GDPDJHG
SDUWV UHSDLUHG RU UHSODFHGñ DV UHTXLUHGï 5HWLJKWHQ DQ\
ORRVH FRQQHFWLRQVï

)$1 $1' $/7(51$725 %(/76 õ0ìô

&KHFN WKH EHOWV DQG WLJKWHQ WKH IDQ GULYHñ EDWWHU\ð

FKDUJLQJ DOWHUQDWRU DQG RWKHU DFFHVVRU\ GULYH EHOWVï
%HOWV VKRXOG EH QHLWKHU WRR WLJKW QRU WRR ORRVHï %HOWV
WKDW DUH WRR WLJKW LPSRVH H[FHVV ORDGV RQ WKH
FUDQNVKDIWñ IDQñ DQGîRU DOWHUQDWRU EHDULQJVñ VKRUWHQLQJ
ERWK EHOW DQG EHDULQJ OLIHï ([FHVVLYHO\ RYHUWLJKWHQHG
EHOWV FDQ UHVXOW LQ FUDQNVKDIW EUHDNDJHï $ ORRVH EHOW ZLOO
VOLS DQG PD\ FDXVH GDPDJH WR DFFHVVRU\ FRPSRQHQWVï

5HSODFH DOO EHOWV LQ D VHW ZKHQ RQH LV ZRUQï 6LQJOH EHOWV
RI VLPLODU VL]H VKRXOG QRW EH XVHG DV D VXEVWLWXWH IRU D
PDWFKHG EHOW VHWï 3UHPDWXUH EHOW ZHDU FDQ UHVXOW
EHFDXVH RI EHOW OHQJWK YDULDWLRQï

(1*,1( 2,/ $1' ),/7(5 õ0ëô

$W ëèí KRXUV õRU PRQWKO\ô LW LV UHFRPPHQGHG WKDW \RX
FKDQJH WKH RLO DQG ILOWHUï 'UDLQ RLO ZKLOH HQJLQH LV VWLOO
ZDUPï ([DPLQH WKH RLO IRU FRQWDPLQDWLRQ DQGîRU PHWDO
SDUWLFOHVï 5HPRYH HQJLQH RLO ILOWHU DQG LQVWDOO QHZ RLO
ILOWHUï )LOO HQJLQH FUDQNFDVH ZLWK QHZñ FOHDQ RLO WR SURSHU
OHYHOï )ROORZ WKH LQVWUXFWLRQV LQ WKH HQJLQH
PDQXIDFWXUHUöV PDQXDO IRU W\SH RI RLO ILOWHU DQG IRU
DGGLWLRQDO IUHTXHQF\ RI RLO FKDQJHVï

35(6685( &+(&.6 21 0$,1 3803î35238/6,21

3UHVVXUH FKHFNV VKRXOG EH SHUIRUPHG HYHU\ ëèí KRXUV
RU PRQWKO\ DIWHU WKH HQJLQH DQG K\GUDXOLFV KDYH
WKRURXJKO\ ZDUPHG XS õRLO WHPSHUDWXUH KDV UHDFKHG
ìíí()PLQLPXPôï %HIRUH SHUIRUPLQJ WKHVH FKHFNVñ UHDG
DQG XQGHUVWDQG DOO 23(5$7,21 LQVWUXFWLRQVñ
ZDUQLQJV DQG FDXWLRQVï

7KH SUHVVXUH FKHFN LQVWUXFWLRQV FDQ EH IRXQG LQ WKH
3(5,2',& $'-8670(176 ð +<'5$8/,& VHFWLRQ RI
WKLV PDQXDO IROORZLQJ WKLV VHFWLRQï 7KHVH WHVWLQJ

SHUIRUPHG FRUUHFWO\ï

'5$,1 (1*,1( &22/$17 $1' &+$1*( &22/$17
),/7(5 õ,) 62 (48,33('ô

$OO FRRODQW PXVW EH GUDLQHG DQQXDOO\ DQG WKH FRROLQJ
V\VWHP FOHDQHG WKRURXJKO\ï 6HH WKH (QJLQH 0DQXDO IRU
SURSHU W\SHV RI FRRODQW DQG FRRODQW ILOWHUV UHTXLUHGï

&+$1*( $,5 &/($1(5 (/(0(176

,W LV JRRG SUDFWLFH WR FKDQJH HOHPHQWV DIWHU ìííí KRXUV
RU DQQXDOO\ñ ZKLFKHYHU RFFXUV ILUVWñ WR OHQJWKHQ WKH OLIH
RI WKH DLU FOHDQHUï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åê

'5,9( %(/76

'ULYH EHOWV VKRXOG EH UHSODFHG DQQXDOO\ï 5HSODFH DOO
EHOWV LQ D VHW ZKHQ RQH LV ZRUQï 6LQJOH EHOWV RI VLPLODU
VL]H VKRXOG QRW EH XVHG DV D VXEVWLWXWH IRU D PDWFKHG
EHOW VHWï 3UHPDWXUH EHOW ZHDU FDQ UHVXOW EHFDXVH RI EHOW
OHQJWK YDULDWLRQï

$'-8670(176

(1*,1( 028176 $1' +$5':$5(

7KH HQJLQH PRXQWVñ WKH H[KDXVW PDQLIROG UHWDLQLQJ QXWVñ
H[KDXVW IODQJH FODPSV DQG RWKHU FRQQHFWLRQV VKRXOG EH
FKHFNHG IRU WLJKWQHVVï

$OO RWKHU DGMXVWPHQWV WR WKH HQJLQHîSXPS VKRXOG EH
PDGH DV UHFRPPHQGHG E\ WKH PDQXIDFWXUHU LQ WKH
(QJLQH 0DQXDO LQFOXGHG DW WKH EDFN RI WKLV PDQXDOï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åé

+<'5$8/,& 7$1.

/8%5,&$7,21

+<'5$8/,& 2,/ õ'èô

127(ã 'HSUHVVXUL]H WDQN EHIRUH ILOOLQJï 7R
GHSUHVVXUL]Hñ SXVK UHOLHI YDOYH KDQGOH RQ WDQN SUHVVXUH
V\VWHPï *DJH VKRXOG LQGLFDWH í SVLï

,QVSHFW WKH RLO OHYHO RQ D GDLO\ EDVLV õRU HYHU\ ìí KRXUV
RI RSHUDWLRQô E\ UHDGLQJ WKH VLJKW JDXJH ORFDWHG RQ WKH 7R DFFHVV ILOWHUã
VLGH RI WKH UHVHUYRLUï $W IXOO OHYHOñ WKH RLO VKRXOG EH WR
WKH WRS RI WKH VLJKW JDXJHï 7KH K\GUDXOLF V\VWHP XVHV ìï 7XUQ RII HQJLQHï
6$(ðëí õ,62 éçô RLOï %HIRUH ILOOLQJ WKH V\VWHP ZLWK
K\GUDXOLF RLOñ EH VXUH WKDW WKH IOXLG LV DV VSHFLILHG DQG ëï 0DNH FHUWDLQ VXFWLRQ YDOYH LV FORVHG õRIIôï
WKDW LW LV FOHDQï 'R QRW XVH FORWK VWUDLQHUV RU IOXLG WKDW
KDV EHHQ VWRUHG LQ FRQWDPLQDWHG FRQWDLQHUVï êï 8VLQJ $OOHQ ZUHQFKñ ORRVHQ VRFNHW KHDG

&DUH VKRXOG EH WDNHQ WR NHHS WKH K\GUDXOLF RLO IUHH RI FRXQWHU FORFNZLVHï 'R QRW UHPRYH VFUHZü
GXVWñ ZDWHUñ VHDOLQJ FRPSRXQGV DQG RWKHU IRUHLJQ
PDWWHUï :KLOH XVLQJ WKH VLJKW JDXJHñ YHULI\ RLO TXDOLW\ï éï 5HPRYH VL[ FDSVFUHZV DQG OLIW RII IURQW FRYHUï
,I RLO EHFRPHV GDUN RU PLON\ FRORUHGñ LW VKRXOG EH
FKDQJHG LPPHGLDWHO\ï 5HYHUVH SURFHVV WR UHDWWDFK FRYHUï

127(ã $OZD\V DGG K\GUDXOLF RLO WR UHVHUYRLU WKURXJK D 127(ã ,I IRU DQ\ UHDVRQ UHPRYDO RI VXFWLRQ OLQH ILOWHU LV
ILOWHUï 1(9(5 29(5),// 5(6(592,5ï 1HYHU QHFHVVDU\ñ \RX PXVW VHDO WKH K\GUDXOLF WDQN WR
XVH K\GUDXOLF EUDNH IOXLG LQ OLHX RI K\GUDXOLF RLOï SUHYHQW H[WHUQDO FRQWDPLQDWLRQï

,163(&7,21î0$,17(1$1&(

*(1(5$/ õ'åô

&KHFN DOO KRVHV DQG ILWWLQJV IRU OHDNV RQ D GDLO\
EDVLVï

+<'5$8/,& ),/7(56 õ'çô

7R NHHS WKH K\GUDXOLF V\VWHP FOHDQ DQG IUHH IURP
PRLVWXUHñ WKHUH LV D UHWXUQ OLQH ILOWHU DQG D VWUDLQHU LQ WKH
K\GUDXOLF V\VWHPï 7KH UHWXUQ OLQH ILOWHU KDV DQ LQGLFDWRU
QHHGOH ZKLFKñ ZKHQ LQ WKH XS SRVLWLRQñ LQGLFDWHV ILOWHU
VKRXOG EH FKDQJHGï 7KH VXFWLRQ VWUDLQHU KDV QR
LQGLFDWLQJ GHYLFH DQG PXVW EH YLVXDOO\ LQVSHFWHGï

6RPH XQLWV DUH HTXLSSHG ZLWK DQ DGGLWLRQDO 0DLQ 3XPS
õ3UHVVXUHô )LOWHU DQG D ILOWHU LQGLFDWRU ER[ WKDW JLYHV WKH
RSHUDWRU D YLVXDO VWDWXV RI WKH FRQGLWLRQ RI WKH ILOWHUVï
7KH JUHHQ OLJKW LQGLFDWHV QR VHUYLFH UHTXLUHG DQG WKH
UHG OLJKW PHDQV VHUYLFH LV UHTXLUHGï

5(7851 /,1( ),/7(5

/RFDWHG RQ WRS RI WKH UHVHUYRLUñ UHPRYH DQG LQVSHFW WKH
ILOWHU DIWHU WKH ILUVW éí KRXUV RI RSHUDWLRQ DQG HYHU\
PRQWK WKHUHDIWHUï 5HSODFH HOHPHQW ZKHQ WKH LQGLFDWRU

QHHGOH LV LQ WKH XS SRVLWLRQ RU RQ WKRVH PDFKLQHV ZLWK
ILOWHU LQGLFDWRU ER[HVñ ZKHQ WKH OLJKW LV UHGï

68&7,21 /,1( 675$,1(5

/RFDWHG RQ WKH VLGH RI WKH UHVHUYRLUñ UHPRYH DQG LQVSHFW
WKH ILOWHU DIWHU WKH ILUVW éí KRXUV RI RSHUDWLRQ DQG HYHU\
PRQWK WKHUHDIWHUï &OHDQ DV UHTXLUHGï

FDSVFUHZ ORFN õLWHP úê LQ ILJXUHô E\ WXUQLQJ

6RPH PDFKLQHV DUH HTXLSSHG ZLWK D ORFNRXW GHYLFH DV
D UHSODFHPHQW IRU WKH KDQGOH RQ WKH VXFWLRQ VWUDLQHUï
7KLV ORFNRXW SUHYHQWV WKH YDOYH IURP EHLQJ RSHQHG RU
FORVHG ZLWKRXW WKH RSHUDWRU©V NQRZOHGJHï 7R RSHQ RU
FORVH WKH VXFWLRQ VWUDLQHU HTXLSSHG ZLWK WKLV GHYLFHã

ìï 5HPRYH SDGORFN DQG SXOO RXW SOXJ DWWDFKHG WR
FDEOHï

ëï 8VLQJ $OOHQ ZUHQFKñ WXUQ VFUHZ LQVLGH RI SOXJ
KRXVLQJ FORFNZLVH WR RSHQ õFRXQWHUFORFNZLVH WR
FORVHôï

êï 5HSODFH WKH SOXJñ SXW SDGORFN EDFN RQ DQG
VHFXUHï

5HYHUVH WKLV SURFHVV DV QHFHVVDU\ï

2,/ &/($1/,1(66 õ4êô

3URSHU IOXLG FRQGLWLRQ LV HVVHQWLDO IRU ORQJ DQG
SURGXFWLYH OLIH RI K\GUDXOLF FRPSRQHQWV DQG V\VWHPVï
7KRURXJK SUHFDXWLRQV VKRXOG DOZD\V EH REVHUYHG WR
LQVXUH WKH K\GUDXOLF V\VWHP LV FOHDQã

ìï )LOWHU HDFK FKDQJH RI RLO WR SUHYHQW LQWURGXFWLRQ



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åè

RI FRQWDPLQDQWV LQWR WKH V\VWHPï

ëï 0DLQWDLQ WKH SURSHU RLO OHYHO DQG UHJXODUO\
VHUYLFH ILOWHUVñ EUHDWKHUVñ DQG UHVHUYRLUVï

êï 7DNH SUHFDXWLRQV WR SUHYHQW PRLVWXUH
FRQWDPLQDWLRQï &KDQJH IOXLG ZKHQHYHU
FRQWDPLQDWLRQ RFFXUV EHFDXVH HYHQ VPDOO
DPRXQWV RI ZDWHU FDQ DIIHFW V\VWHP
SHUIRUPDQFH DV ZHOO DV LQGXFH FRUURVLRQ DQG RLO
EUHDNGRZQï

2XU SXPS PDQXIDFWXUHU UHFRPPHQGV D WDUJHW
FOHDQOLQHVV OHYHO RI ,62ìèîìêï 5HSUHVHQWDWLYH VDPSOLQJ
VKRXOG EH PDGH RQ WKH SUHVVXUH OLQH GLUHFWO\ DIWHU WKH
SXPSï ,Q DOO VDPSOLQJñ LW LV FULWLFDO WKDW WKH V\VWHP EH
UXQQLQJ RU MXVW VKXW GRZQï 6DPSOLQJ VKRXOG EH GRQH

HYHU\ ë PRQWKV RQ V\VWHPV UXQQLQJ PRUH WKDQ å KRXUV
SHU GD\ï

)/86+ $1' ),// +<'5$8/,& 7$1.

)OXVK DQG ILOO HYHU\ ìííí KRXUV RU DQQXDOO\ñ ZKLFKHYHU
RFFXUV ILUVWï ,W LV JRRG SUDFWLFH WR UHSODFH DOO K\GUDXOLF
RLO ILOWHUV ZKHQ \RX DUH IOXVKLQJ DQG UHILOOLQJ WKH
K\GUDXOLF RLO UHVHUYRLUï

$'-8670(176

1RQH UHTXLUHG IRU WKLV DVVHPEO\ï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åç

2,/ &22/(5 )8(/ 7$1.
/8%5,&$7,21 /8%5,&$7,21 õ'êô

1R OXEULFDWLRQ LV UHTXLUHG IRU WKLV DVVHPEO\ï 5HILOO WKH WDQN DW WKH HQG RI HDFK GD\©V RSHUDWLRQ WR

,163(&7,21î0$,17(1$1&(

õ(;7(5,25 21/<ô õ0çô

%UXVK GHEULV IURP RXWVLGH RI RLO FRROHU ZLWK D VRIW EUXVKï
,QVSHFW ILQV IRU GDPDJH RU REVWUXFWLRQV HYHU\ ëíí KRXUV
RI RSHUDWLRQï %ORZ RXW GHEULV IURP FRROHU ILQV ZLWK
FRPSUHVVHG DLU DV UHTXLUHGï

&+(&. &22/,1* 6<67(0 +26(6 õ4êô

$OO FRROLQJ V\VWHP KRVHV VKRXOG EH LQVSHFWHG IRU FRYHU
GDPDJH DQGîRU LQGLFDWLRQV RI WZLVWHGñ ZRUQñ FULPSHGñ
EULWWOHñ FUDFNHGñ RU OHDNLQJ OLQHVï +RVHV ZLWK WKHLU RXWHU
FRYHU ZRUQ WKURXJK RU GDPDJHG PHWDO UHLQIRUFHPHQW
VKRXOG EH FRQVLGHUHG XQILW IRU IXUWKHU VHUYLFH DQG
UHSODFHGï

$'-8670(176

1R DGMXVWPHQWV DUH UHTXLUHG IRU WKLV DVVHPEO\ï

SUHYHQW FRQGHQVDWLRQ IURP FRQWDPLQDWLQJ WKH IXHOï

,QVSHFW WKH IXHO OHYHO RQ D GDLO\ EDVLV õRU HYHU\ ìí KRXUV
RI RSHUDWLRQô E\ UHDGLQJ WKH VLJKW JDXJH RQ WKH VLGH RI
WKH UHVHUYRLUï 8VH 'LHVHO IXHO RQO\ï

,163(&7,21î0$,17(1$1&( õ4ìô

(YHU\ æèí KRXUV WLJKWHQ DOO IXHO WDQN PRXQWLQJV DQG
EUDFNHWVï $W WKH VDPH WLPHñ FKHFN WKH VHDO LQ WKH IXHO
WDQN FDSñ WKH EUHDWKHU KROH LQ WKH FDSñ DQG WKH FRQGLWLRQ
RI WKH FURVVRYHU IXHO OLQHï 5HSDLU RU UHSODFH WKH SDUWV DV
QHFHVVDU\ï

$'-8670(176

1R DGMXVWPHQWV DUH UHTXLUHG RQ WKLV DVVHPEO\ï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åæ

&+87(6 -$: ÷ &/$03 $506

/8%5,&$7,21

:HHNO\ OXEULFDWLRQ õRLOô RI WKH $GMXVWPHQW 6FUHZV DQG
WXUQEXFNOHV LV UHTXLUHG WR SUHYHQW UXVW EXLOGXS RQ WKH
WKUHDGVï :HHNO\ OXEULFDWLRQ LV DOVR UHTXLUHG RQ WKH
FKXWH GRRU KLQJH SLQ WR DOORZ HDVLHU UHPRYDO RI WKH SLQ
ZKHQ VZLWFKLQJ GRRUV RQ WKH FKXWHVï 6HH )LJXUH DERYHï

,163(&7,21î0$,17(1$1&(

,QVSHFW WKUHDGV RQ DOO DGMXVWLQJ VFUHZV DQG WXUQEXFNOHV
RQ D PRQWKO\ EDVLV WR PDNH FHUWDLQ WKDW WKUHDGV DUH QRW
VWULSSHG RU VFUHZV EHQWï 6WULSSHG RU EHQW VFUHZV ZLOO
OLPLW WKH DGMXVWLQJ RI WKH DVVHPEO\ DQG VKRXOG EH
UHSDLUHG RU UHSODFHG DV UHTXLUHGï

$'-8670(176

$GMXVWPHQWV IRU WKLV DVVHPEO\ FDQ EH IRXQG XQGHU
0$&+,1( 6(783ñ &KXWH $GMXVWPHQWV LQ WKH
2SHUDWLRQ VHFWLRQ RI WKLV PDQXDOï

/8%5,&$7,21 õ:åñ :äô

$OO JUHDVH ILWWLQJV VKRXOG EH OXEULFDWHG RQ D ZHHNO\
EDVLVï 6HH )LJXUH DERYH IRU OXEULFDWLRQ ORFDWLRQVï

7KH DGMXVWLQJ VFUHZV IRU WKH &ODPS $UP 3LYRW SLQV õé
VFUHZV WRWDOô DQG WKH WRJJOH WXUQEXFNOH VFUHZV VKRXOG
EH RLOHG ZHHNO\ï

,163(&7,21î0$,17(1$1&(

,QVSHFW WKUHDGV RQ DOO DGMXVWLQJ VFUHZV DQG WXUQEXFNOHV
RQ D PRQWKO\ EDVLV WR PDNH FHUWDLQ WKDW WKUHDGV DUH QRW
VWULSSHG RU VFUHZV EHQWï 6WULSSHG RU EHQW VFUHZV ZLOO
OLPLW WKH DGMXVWLQJ RI WKH DVVHPEO\ DQG VKRXOG EH
UHSDLUHG RU UHSODFHG DV UHTXLUHGï

$'-8670(176

$GMXVWPHQWV IRU WKLV DVVHPEO\ FDQ EH IRXQG XQGHU
0$&+,1( 6(783ñ &KDQJLQJ $QFKRU 7\SHV LQ WKH
2SHUDWLRQ VHFWLRQ RI WKLV PDQXDOï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæ õéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åå

%220 $1' :,1&+
/8%5,&$7,21 õ0êñ 0åñ 0äô

$SSO\ HQJLQH RLO WR ERRP UHOHDVH FKDLQî ORFNSLQ DQG WKH
ZLQFK KRXVLQJ UROOHUVï *UHDVH ERRP XVLQJ JUHDVH
ILWWLQJV ORFDWHG RQ WKH ERRP PDVWîFDQRS\ OHJï 7KLV
VKRXOG EH GRQH RQ D ZHHNO\ EDVLVï

,163(&7,21î0$,17(1$1&(

,QVSHFW FDEOH IRU EXUUV RU RWKHU GHIHFWV WKDW PD\ FDXVH
HDUO\ IDLOXUH RI WKH FDEOHï ,I DQ\ GHIHFWV VXFK DV IUD\V RU
EXUUV DUH DSSDUHQWñ UHSODFH FDEOH LPPHGLDWHO\ï

$'-8670(176

1R PDLQWHQDQFH DGMXVWPHQWV DUH UHTXLUHG RQ WKLV
DVVHPEO\ï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæõéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH åä

0$,17(1$1&( )25 (;75(0( &21',7,216

&ROG :HDWKHU

*HQHUDO 3UREOHPV

([WUHPH FROG JHQHUDOO\ FDXVHV IOXLGV WR WKLFNHQ RU JHOñ SUHVHQWV D
ULVN RI IUHH]LQJ DQG ZHDNHQLQJ WKH EDWWHU\ñ FDQ FUDFN HOHFWULFDO
LQVXODWLRQñ FDQ FDXVH GLIILFXOW VWDUWLQJñ DQG FDXVHV UXEEHU DQG SODVWLF
SDUWV WR EHFRPH KDUGñ EULWWOH DQG HDVLO\ GDPDJHGï

/XEULFDQWV

8VH WKH FRUUHFW JUDGH RI OXEULFDQWV ZKHUHYHU WKH\ DUH XVHG RQ WKH
PDFKLQHï 'UDLQ DQG UHILOO LI WKH OXEULFDQW LV QRW FRUUHFW IRU FROG
ZHDWKHU RSHUDWLRQï 6HH /XEULFDWLRQ XQGHU 6(59,&( $1'
0$,17(1$1&(ï &ROG ZHDWKHU DOVR FDQ FDXVH PRLVWXUH WR
DFFXPXODWH LQ OXEULFDQWVï ,I ZDWHU LV IRXQG LQ DQ\ OXEULFDQWñ GUDLQ DQG
UHILOOï

)XHO 6\VWHP

3UHFDXWLRQV FDQ EH WDNHQ WR NHHS PRLVWXUH RXW RI WKH IXHO V\VWHPï

ìï .HHS IXHO WDQN DV IXOO DV SRVVLEOH WR DYRLG FRQGHQVDWLRQï

ëï 5HPRYH LFH DQG VQRZ IURP WKH DUHD RI WKH ILOOHU RSHQLQJ
EHIRUH UHILOOLQJï :KHQHYHU PRLVWXUH GRHV DFFXPXODWH LQ WKH
IXHO V\VWHPñ GUDLQ ZDWHU IURP WDQN DQG ILOWHUVï

,I IXHO LV VHULRXVO\ FRQWDPLQDWHG ZLWK PRLVWXUHñ GUDLQñ IOXVKñ DQG UHILOO
IXHO WDQNï

%DWWHU\

.HHS EDWWHU\ IXOO\ FKDUJHGï &UDQNLQJ SRZHU RI EDWWHU\ LV UHGXFHG LQ
H[WUHPH FROGï

(QJLQH 2SHUDWLRQ

5XQ HQJLQH DW /2: 63((' RQO\ ORQJ HQRXJK WR FLUFXODWH WKH RLO
WKURXJK WKH HQJLQHñ WKHQ LQFUHDVH VSHHG WR ZDUP XS WKH HQJLQHï
([WHQGHG LGOLQJ GXULQJ H[WUHPHO\ FROG WHPSHUDWXUHV FDQ FDXVH
LQFRPSOHWH FRPEXVWLRQ DQG KHDY\ GHSRVLW IRUPDWLRQV RQ WKH YDOYHVï

0DFKLQH 6WRUDJH

ìï 3DUN PDFKLQH LQ D VKHOWHUHG SODFH LI SRVVLEOHï

ëï :HW PXG RU VQRZ VKRXOG EH FOHDQHG IURP ZKHHOVñ D[OHV
DQG KXEV EHIRUH LW IUHH]HVï

êï :KHQ WKH PDFKLQH LV VKXW GRZQ LQ H[WUHPHO\ FROG ZHDWKHUñ
UHPRYH WKH EDWWHU\ DQG VWRUH LW LQ D PRGHUDWHO\ ZDUP SODFHï
5HLQVWDOO EDWWHU\ MXVW SULRU WR VWDUWLQJï

+RW :HDWKHU



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæõéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH äí

*HQHUDO

3UHFDXWLRQV PXVW EH WDNHQ WR DYRLG RYHUKHDWLQJï &KHFN WHPSHUDWXUH
JDXJH IUHTXHQWO\ IRU LQGLFDWLRQV RI RYHUKHDWLQJï :KHQ RYHUKHDWHGñ
DOORZ HQJLQH WR LGOH XQWLO WHPSHUDWXUH LV UHGXFHGï

&RROLQJ 6\VWHP

'HXW] HQJLQHVã &KHFN FRQGLWLRQ RI FRROLQJ ILQV IUHTXHQWO\ï .HHS ILQV
DQG DLU GXFW FOHDQ DQG IUHH RI GLUW WKDW ZRXOG UHGXFH HIILFLHQF\ï
5HSODFH FUDFNHGñ IUD\HGñ RU H[FHVVLYHO\ ZRUQ EHOWVï

/XEULFDWLRQ

/XEULFDWH WKH PDFKLQH ZLWK FRUUHFW JUDGH RI OXEULFDQWV DFFRUGLQJ WR
OXEULFDWLRQ LQVWUXFWLRQVï &KDQJH ILOWHU HOHPHQWV DW VKRUWHU LQWHUYDOV
WKDQ VSHFLILHG LQ WKH 0DLQWHQDQFH SURFHGXUHVï

$LU &OHDQHUV

&KHFN UHVWULFWLRQ LQGLFDWRU IUHTXHQWO\ï 6HUYLFH DLU FOHDQHU DW LQWHUYDOV
VSHFLILHG LQ WKH HQJLQH PDQXDOï

5DLQ\ RU +XPLG &RQGLWLRQV

)XHO 7DQN

.HHS IXHO WDQN DV IXOO DV SRVVLEOH DQG VHUYLFH ILOWHUV PRUH RIWHQ WKDQ
QRUPDOï

/XEULFDWLRQ

.HHS DOO PRYLQJ SDUWV ZHOO OXEULFDWHGï

3DLQW

,I SDLQW LV FKLSSHG RU VFUDWFKHGñ WKH DIIHFWHG DUHD VKRXOG EH
UHILQLVKHG LPPHGLDWHO\ WR SUHYHQW UDSLG IRUPDWLRQ RI UXVWï 5HPRYH
DOO ORRVH SDLQW ZLWK SDLQW UHPRYHUñ VDQGSDSHUñ RU VDQGEODVWLQJ
HTXLSPHQWï $SSO\ WZR FRDWV RI SULPHU DQGñ ZKHQ GU\ñ DSSO\ ILQLVKLQJ
FRDW RI SDLQWï

'XVW\ RU 6DQG\ $UHDV

*HQHUDO

6DQG DQG GXVW DUH DEUDVLYHV ZKLFK FDQ FDXVH ZHDU RQ PDQ\ SDUWV
RI WKH PDFKLQHï $LUERUQH VDQG DQG GXVW FDQ FORJ WKH DLU FOHDQHUVñ
FRROHU DQG UDGLDWRUï 7U\ WR VWRUH PDFKLQH LQ VKHOWHUHG DUHD ZKHQ QRW
LQ XVHï

$LU &OHDQHUV

&KHFN WKH DLU FOHDQHU LQGLFDWRU IUHTXHQWO\ DQG UHGXFH WKH VHUYLFH
LQWHUYDOV IRU WKH DLU FOHDQHUï &OHDQ WKH DLU FOHDQHU DV RIWHQ DV
QHFHVVDU\ WR SUHYHQW LW IURP EHFRPLQJ FORJJHGï

/XEULFDWLRQ

/XEULFDWH WKH PDFKLQH PRUH RIWHQ WKHQ VSHFLILHG LQ WKH /XEULFDWLRQ



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæõéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH äì

&KDUWï &OHDQ DOO ILWWLQJV DQG RSHQLQJV WKRURXJKO\ EHIRUH OXEULFDWLRQ WR NHHS
RXW VDQG DQG GXVWï 7DNH VLPLODU SUHFDXWLRQV ZLWK OXEULFDQW FRQWDLQHUVï

6DOW :DWHU $UHDV

,Q VDOW ZDWHU DUHDVñ NHHS WKH PDFKLQH DV FOHDQ DV SRVVLEOHï 6DOW ZDWHU YDSRU
LQ WKH DLU FDXVHV FRUURVLRQ RI H[SRVHG SDUWVï $IWHU RSHUDWLRQñ ZDVK ZLWK IUHVK
ZDWHU LI DYDLODEOHï .HHS DOO OXEULFDWLRQ SRLQWV ZLSHG FOHDQ DQG ZHOO OXEULFDWHGï



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæõéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH äë

5(&200(1'(' 63$5( 3$576 )25 21( <($5 2) 23(5$7,21

47< 3$57 12ï '(6&5,37,21 127(

&</,1'(56

ë äçíä íêíé 6HDO .LWñ %UDNH &\OLQGHU õëåèè ìåíéô

é äççå íëíë 6HDO .LWñ 7RJJOH ÷ &ODPS $UP &\OLQGHU
õëåèè ëéíæô

ë äççå íëíì 6HDO .LWñ -DZ %R[LQJ &\OLQGHU õëåèè ííìëô

ì äççå íëíí 6HDO .LWñ 6HWð2II &\OLQGHU õëåèè êäììô

ì 6HDO .LWñ 'XPS %LQ &\OLQGHU õëåèè
êæêéôõ2SWLRQô

é äçêè íèëê &\OLQGHUñ 'RRU

ìë 2ð5LQJñ 'RRU 2SHQ &\OLQGHU õäçêè íèëêô

%5$.(6

é æíäí ííæë %UDNH 6KRH

),/7(56

ë êåäé ëåä )LOWHU (OHPHQWñ 5HWXUQ õæ 0LFURQô

ë êåäé ëåä )LOWHU (OHPHQWñ 3UHVVXUH õæ 0LFURQôõ2SWLRQDOô

ë êåäé ëèè )LOWHU (OHPHQWñ 6XFWLRQ 6WUDLQHU

-$: $50 ÷ &/$03 $50

é ëëéä ëçèí &DPñ &KXWH 'RRU

å êêäê æëê 3LQñ 6SULQJ

ë äçêê íéäæ 2SWR 6ZLWFK

ì åëäí ííìë 7XUQEXFNOHñ 7RJJOH

ì ççíè ååéç 5RG (QGñ 7XUQEXFNOH

ì ççíç ååçè 7XUQEXFNOHñ

ì èëçé éèíí 3LQñ /RFN

'2256 õ$SSOLHV WR $OO $QFKRU 7RROVô

å êççë ìæé 6SULQJñ 'RRU ([WHQVLRQ

é æëää ëèèè 5ROOHUñ &DP %XVKLQJ

é ëëíæ äëäé %XVKLQJñ &DP 5ROOHU

(/(&75,&$/

ì èìäé çêì 6ZLWFKñ +LJK 3UHVVXUH

ì èìäé çêí 6ZLWFKñ /RZ 3UHVVXUH

ì èìèí ìåé /DPS



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

47< 3$57 12ï '(6&5,37,21 127(

æîäæõéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH äê

ì æååä êèíí )RRWVZLWFK

ì äççå íëìå %RDUG DQG 3OXJ $VVHPEO\

+<'5$8/,&

ì èíëê ííæê 0RWRUñ 3URSXOVLRQ

ì ìçää íäå 9DOYHñ *ULSSHUî'RRU %R[ DQG %UDNHV

ì èäéë æäëè 3XPSñ 0DLQ

6HH QH[W SDJHV IRU 5HFRPPHQGHG 6SDUH 3DUWV IRU $QFKRU 7RROV



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæõéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH äé

5(&200(1'(' 63$5( 3$576 )25 )$,5 $1&+25 722/6

47< 3$57 12ï '(6&5,37,21 127(

)$,5 $1&+25 722/6

é ìåæå íìèé %ORFNñ *ULSSHU

ì éêäì íííç +ROGHUñ 5+ $QFKRU

ì éêäì íííè +ROGHUñ /+ $QFKRU

é êçíè äíì 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæè 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì êæäè *ULSSHU

683(5 )$,5 $1&+25 722/6

é ìåæå íìèê %ORFNñ *ULSSHU

ì éêäì ííëä +ROGHUñ 5+ $QFKRU

ì éêäì ííëå +ROGHUñ /+ $QFKRU

é êçíè äíì 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæè 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì êæäè *ULSSHU

èû )$,5 $1&+25 722/6

é ìåæå íìèé %ORFNñ *ULSSHU

ì éêäì ííìæ +ROGHUñ 5+ $QFKRU

ì éêäì ííìç +ROGHUñ /+ $QFKRU

é êçíè äíì 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæè 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì êæäè *ULSSHU

)$,5 9 $1&+25 722/6

é ìåæå íêíè %ORFNñ *ULSSHU

ì éêäì ííêí +ROGHUñ 5+ $QFKRU

ì éêäì ííêì +ROGHUñ /+ $QFKRU

é êçíè äíì 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæè 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì êæäè *ULSSHU



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(

æîäæõéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH äè

5(&200(1'(' 63$5( 3$576 )25 81,7 $1&+25 722/6

47< 3$57 12ï '(6&5,37,21 127(

81,7 $1&+25 722/6

é ìåæå íìèè %ORFNñ *ULSSHU

ì éêäì íííë +ROGHUñ 5+ $QFKRU

ì éêäì íííì +ROGHUñ /+ $QFKRU

é êçíè äíì 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæå 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì êæäè *ULSSHU

81,7 é $1&+25 722/6

é ìåæå íêíì %ORFNñ *ULSSHU

ì éêäì ííëé +ROGHUñ 5+ $QFKRU

ì éêäì ííëè +ROGHUñ /+ $QFKRU

é êçíè äíì 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæå 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì êæäè *ULSSHU

81,7 è $1&+25 722/6

é ìåæå íêíì %ORFNñ *ULSSHU

ì éêäì ííêê +ROGHUñ 5+ $QFKRU

ì éêäì ííêé +ROGHUñ /+ $QFKRU

é êçíè äíì 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæå 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì êæäè *ULSSHU

èû 81,7 $1&+25 722/6

é ìåæå íìèè %ORFNñ *ULSSHU

ì éêäì íííë +ROGHUñ 5+ $QFKRU

ì éêäì íííì +ROGHUñ /+ $QFKRU

é êçíè äíì 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæå 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì êæäè *ULSSHU
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æîäæõéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH äç

5(&200(1'(' 63$5( 3$576 )25 &+$11(/2& $1&+25 722/6

47< 3$57 12ï '(6&5,37,21 127(

&+$11(/2& $1&+25 722/6

é ìåæå íëíå %ORFNñ *ULSSHU

ì éêäì ííëë +ROGHUñ 5+ $QFKRU

ì éêäì ííëê +ROGHUñ /+ $QFKRU

é êçíæ éæí 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëäëê 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì èæèí *ULSSHU

&+$11(/2& ,, $1&+25 722/6

é ìåæå íëíå %ORFNñ *ULSSHU

ì éêäì ííëë +ROGHUñ 5+ $QFKRU

ì éêäì ííëê +ROGHUñ /+ $QFKRU

é êçíæ éæí 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëäëê 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì èæèì *ULSSHU

5(&200(1'(' 63$5( 3$576 )25 :22',1*6 $1&+25 722/6

47< 3$57 12ï '(6&5,37,21 127(

:22',1*6 $1&+25 722/6

é ìåæå íìèè %ORFNñ *ULSSHU

ì éêäì ííìë +ROGHUñ 5+ $QFKRU

ì éêäì ííìì +ROGHUñ /+ $QFKRU

é êçíè äíì 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæå 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì êæäè *ULSSHU

èû :22',1*6 $1&+25 722/6

é ìåæå íëéè %ORFNñ *ULSSHU

ì éêäì ííëì +ROGHUñ 5+ $QFKRU

ì éêäì ííëí +ROGHUñ /+ $QFKRU

é êçíè äíç 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëíæå 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì èäíí *ULSSHU



$QFKRU $SSOLFDWRU 0RGHO ( 0$,17(1$1&( $1' 6(59,&(
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75$.7,7( $1&+25 722/6

é ìåæå íëäå %ORFNñ *ULSSHU

ì éêäì ííëæ +ROGHUñ 5+ $QFKRU

ì éêäì ííëç +ROGHUñ /+ $QFKRU

é êçíæ éæí 6SULQJñ *ULSSHU 5HWXUQ

å êèæí ëäëê 2ð5LQJñ *ULSSHU 3LVWRQ

ç èåéì èæèì *ULSSHU
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æîäæõéäéèðèëíçô 0DLQWHQDQFH DQG 6HUYLFHñ 3DJH äå
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TROUBLESHOOTING - GENERAL

Troubleshooting is a matter of quickly and logically isolating the cause of a
problem and taking corrective action.  Operating experience, a thorough
understanding of the information in this manual, and accurate maintenance
and operation records are the best troubleshooting tools an operator can
have.  This machine is a group of rather simple systems.  If you understand
the basic workings of these systems individually and how they relate to
each other, troubleshooting becomes a relatively simple task.

This general portion of the troubleshooting guide has been broken down
into four sections, engine, hydraulics, electrical, and mechanical; and is
intended to give you basic troubleshooting guidelines.

Local conditions and operating methods may result in problems, causes
and remedies not covered in this guide.  To use the guide most efficiently,
locate a problem that matches the one being experience and, in a step-by-
step method, check the causes listed until the correct remedy is found and
the problem solved. 
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ENGINE TROUBLESHOOTING

When the temperature of diesel fuel is elevated, as occurs when the fuel is
circulated through an operating engine, it may pose the following hazards
which should be guarded against.  Refer to the engine manual for details.

The following precautions should be taken to minimize the possibilities of
injuries from heated diesel fuel:

1. Whenever possible, it is recommended that the engine and fuel be
given an opportunity to cool down to ambient temperature before
performing service operations which could result in the spillage of
fuel from the engine or machine fuel system.  When this is not
possible, protective clothing (face shield, insulated gloves, apron)
should be worn when performing these operations.

2. Keep open flames, sparks or other potential ignition sources away
and do not smoke during vehicle refueling and service operations
which could result in the escape of liquid or vaporized diesel fuel.

3. Engine or machine fuel systems service operations should be
performed in a well ventilated area that is kept free of bystanders.

For engine problems not listed in the troubleshooting charts, please refer to
the Engine Manual.
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ELECTRICAL TROUBLESHOOTING

INSPECTION

Inspect the electrical system for clues to the malfunction.  Check to see if
the unit can be operated without further damage to the system.  Always
check these items before turning on switches or running the machine:

1. Look for bare wires that could cause grounds or shorts.  Shorted
wires can damage the charging system.

2. Look for loose or broken wires. 

3. Inspect all connections, especially battery connection points. 
Cleaning harness connectors or ground connections can often
correct what appears to be a malfunction.

4. Check the battery electrolyte level.  Continued loss of electrolyte
fluid indicates overcharing or cracked battery case.

5. Inspect for overheated parts after the unit has been stopped for a
while.  They will often smell like burned insulation.  Put your hand
on the alternator.  Heat in these parts, when the machine has not
been operated for some time, is a sure clue to charging circuit
problems.

Many electrical failures cannot be detected even if the machine is started.  
If your visual inspection does not indicate the possible malfunction refer to
the electrical system troubleshooting guide that follows.

The Electrical Schematic for this machine can be found at the back of this
TROUBLESHOOTING section and behind the Electrical tab of the manual.
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ELECTRICAL SYSTEM
TROUBLESHOOTING

PROBLEM POSSIBLE CAUSE SOLUTION

Battery uses too much
water

Cracked battery case.

High Ambient Temperature.

Shorted Cell.

Battery being Overcharged.

Replace battery.

Refill with water.

Check specific gravity.

Alternator problem. Check,
repair or replace alternator.

Cracked Battery Case Frozen battery Keep battery fully charged in
cold weather.  Replace battery.

Low Battery Output Low water level.

Dirty or wet battery top causing
discharge.

Corroded or loose battery cables.

Broken Battery post.

Wrong size replacement battery.

Add distilled water.

Clean and wipe dry battery top.

Clean and tighten battery
cables.

Wiggle battery post by hand.  If
post wiggles or turns, replace
battery.

Replace battery with type
specified under "Machine
Specifications".

Starting Motor will not
turn.

Defective ignition switch

Bad helper solenoid

Battery disconnect switch turned off.

Corroded battery terminals.

Repair or replace.

Replace

Turn switch to "ON" position.

Inspect and clean if necessary.

Hourmeter does not
work.

Hourmeter

Wiring harness shorted

Corroded or failed hourmeter groundwire.

Key switch and /or Battery Disconnect
switch.

Replace Hourmeter.

Replace wiring harness.

Replace groundwire.

Make certain they are on.

Voltmeter does not
work.

Voltmeter

Wiring harness

Regulator

Replace meter.

Repair or replace.

Repair or replace.

 Engine Oil Pressure
Gauge does not work.

Pressure Gauge

Wiring harness.

Replace gauge.

Repair or replace.

Engine Oil Pressure High Oil Viscosity Drain and add correct oil as
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PROBLEM POSSIBLE CAUSE SOLUTION

Gauge always reads
"HIGH"

Wiring harness

Engine Oil Pressure Gauge defective.

Defective pressure sensor

specified under
"RECOMMENDED
LUBRICANTS"

Check wiring harness.  Repair or
replace

Repair or replace.

Replace sensor

Engine Oil Pressure
Gauge always reads
"LOW"

Low oil level.

Low oil viscosity.

Wiring harness

Gauge defective.

Defective pressure sensor.

Stop engine, check level.  If low
fill to desired level.

Drain and add correct oil as
specified under
"RECOMMENDED
LUBRICANTS"

Repair or replace.

Replace gauge.

Replace sensor.

Horn does not sound Wiring Harness

Connection at horn loose.

Horn circuit breaker blown.

Horn broken.

Horn Switch.

Check harness, repair or
replace.

Tighten connection.

Reset circuit breaker, see page
98.

Check horn, repair or replace.

Check switch, repair or replace.

Backup Alarm does not
sound.

Wiring harness

Connection at alarm loose.

Backup Alarm

Backup Alarm switch not turned on

Backup alarm switch faulty.

Check harness, repair or
replace.

Tighten connection.

Check alarm, repair or replace.

Turn on.

Check switch, repair or replace.

Travel Lights do not
work.

Wiring harness

Connection at light loose.

Light circuit breaker blown.

Light switch defective.

Bulb or socket in light defective.

Check harness, repair or
replace.

Tighten connection.

Reset circuit breaker, see page
98

Repair or replace switch.

Replace bulb or socket.
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PROBLEM POSSIBLE CAUSE SOLUTION

Work  Lights do not
work.

Wiring harness

Connection at light loose.

Light circuit breaker blown.

Light switch defective.

Bulb or socket in light defective.

Check harness, repair or
replace.

Tighten connection.

Reset circuit breaker.  See page
98

Repair or replace switch.

Replace bulb or socket.

Cooling Fan  not
working

Loose connection at back of fan

Loose connection on relay.

Tighten.

Tighten.

Brake Lights do not
work

Wiring harness.

Connection at light loose.

Light Circuit breaker blown.

Bulb or socket in light defective.

Switch on main logic board in wrong
position.

Check harness, repair or
replace.

Tighten connection.

Reset circuit breaker.  See page
98

Replace bulb or socket.

See Periodic Adjustments -
Electrical for Main Board
Settings.
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HYDRAULIC SYSTEM

Particularly after start-up of an installation, components should be checked
regularly at short intervals for correct operation and possible leakage.

INSPECTION

Inspect the hydraulic system for clues to the malfunction.  Check to see if
the unit can be operated without further damage.  If not, shut down machine
immediately.  Always check these items before starting the machine:

1. Check hydraulic oil level.

2. Look for loose or disconnected hoses.  An oil spot below the
machine is a good indication of a loose hose or hydraulic
component.

3. Make certain shut-off valve is OPEN.  Opening valve can often
correct what appears to be a malfunction.

4. Inspect all vital hose connections, especially at main pump and the
main pump hose connection at the manifold.

5. Look for cover damage and/or indications of twisted, worn, crimped,
brittle, cracked, or leaking hoses.  Hoses with their outer cover worn
through or otherwise damages should be considered unfit for
further service.

While machine is running, and before working, inspect for leaks.  If the
machine has not been run for some time, oil may thicken causing a variety
of malfunctions.  If this is true, make certain that the oil tank has been
properly drained, cleaned and refilled.

 If your visual inspection does not indicate the possible malfunction, refer to
the troubleshooting guide that follows.

FLUID CONTAMINATION

Contamination comes in many forms.  It may be air, water and cutting oils,
rust, chips and grit.  It is usually easier to keep contaminants out of a
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system rather than remove them after they are in the system.

Bulk handling and the re-use of oil containers almost guarantees you that "new" oil will be dirty.  Make it a practice to
filter all "new" oil before adding it to your system.  Make it another practice to change filters on a regular basis before
they become clogged.
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LOCATING LEAK SOURCES

Petroleum oils are used in most hydraulic application to lubricate parts as
well as transmit power.  As oil temperature increases, however, the
lubricating film thins out.  The result is rubbing parts supported by the oil
film move closer together; friction and wear increase; seal materials age
more quickly, become stiff and hard, and may readily permit leakage.

The first step in locating leaks is to eliminate the possibility that an over-filled
reservoir or spill created the "suspected" leak.  The next step would be to
clean the suspected area and watch.  Leaks usually occur in fittings, hoses,
O-rings, and other seals.

Most leaks occur at fittings, but too often, finding the fitting that is leaking is
difficult because the fluid runs along the hose and drips off at some other
point.  Leaks in high pressure lines sometimes are difficult to pin-point
because the fluid comes out as a mist.

Once you find the location of a leak, the specific cause has to tbe
determined before it can be corrected.  A scratch in a fitting seat or a cut in
a seal lip that is big enough to leak excessively can still be too small to find
with the naked eye.  The use of a magnifying glass would assist you.

HOSE LIFE

Hose leakage or failure many times occurs where the end fitting grips the
hose.  Check the system for pressure spikes or surge. If bulges or bubbles
occur on a flexible hose, a leak is taking place within the layers.  The hose
should be replaced.

High oil temperatures (over 200 degrees Fahrenheit, 93 degrees celcius)
quickly harden or stiffen a rubber hose.  When pressure pulses flex a
hardened hose, it fails by cracking.  Every increase of 25E F (14EC) cuts
hose life in half.  Use a replacement hose rated for actual fluid
temperatures.  Keep a log of hose use so replacement can be made before
failure occurs.

If a hose is installed with a twist in it, high operating pressures tend to force it
straight.  This can loosen the fitting or even burst the hose at the point of the
strain.

The Functional Hydraulic Schematic for this machine can be found at the
back of this TROUBLESHOOTING section and behind the tab entitled
�Electrical� in Part 2 - PARTS INFORMATION.
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HYDRAULIC SYSTEM
TROUBLESHOOTING GUIDE

PROBLEM POSSIBLE CAUSE SOLUTION

Hydraulic pump does
not develop pressure

No hydraulic oil in tank (NOTE: if pump is
run without oil in tank, pump damage will
occur.)

Shut-off valve closed.  (NOTE: if pump is
run with valve closed, pump damage will
occur.)

Main relief valve bypassing. (NOTE: oil
blowing past any relief valve can cause
oil to overheat.)

Main pump compensator setting is too
low.

Pump is defective. 

Destroke valve stuck.

Pump switch turned off.

Tank not pressurized.

Check oil level.  Refill tank.

Open valve completely.

Increase pressure setting on
relief valve.  (See Pressure
checks)

Adjust compensator setting. 
(See Pressure Checks)

Refer to pump manual or
replace pump.

Repair or replace.

Turn on.

Check small air compressor. 
Check for air leak out of tank.

Hydraulic pump
excessively noisy

Cold oil.

Low oil level.

Oil viscosity too high (oil too thick)

System relief valve set too low.

Intake hose to pump restricted.

Defective pump.

Allow unit to warm up.

Check and add oil.

Drain and add correct oil as
specified under
"RECOMMENDED
LUBRICANTS".

Increase pressure setting on
relief valve (see Pressure
Checks)

Inspect and repair.

See pump manual, repair or
replace pump.

Machine will not propel Main pump not developing pressure.

Propulsion relief setting too low.

Nippers not retracted or nipper work up
switch not actuated.

See above.

Increase relief setting.  (See
Pressure checks)

Check nipper up switch, repair
or replace.

Hydraulic Oil Overheats Oil viscosity too high (oil too thick) Drain and add correct oil as
specified under
"RECOMMENDED
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PROBLEM POSSIBLE CAUSE SOLUTION

System relief valve set too low.

Oil lines damaged causing excessive
internal restriction

Travel relief set too low

Turntable valve in wrong position

LUBRICANTS".

Increase pressure setting on
relief valve (see Pressure
Checks)

Inspect and repair.

Check and reset

Valve handle should be pushed
down.

Hydraulic Oil Foams Water in oil

Using wrong oil

Low hydraulic level

Damaged hydraulic oil lines

Air leak in suction line to hydraulic pump
or pump shaft seal leaking

Inspect oil for water.  Drain and
add correct oil as specified
under "RECOMMENDED
LUBRICANTS".

Drain and add correct oil as
specified under
"RECOMMENDED
LUBRICANTS".

Fill

Inspect, repair or replace.

Inspect, repair or replace.

Hydraulic Oil Filter
Restriction Indicator
Light stays on all the
time (optional
equipment)

Restricted hydraulic oil filter.

Hydraulic oil filter restriction switch

Replace filter.

Replace switch.

See HYDRAULIC SYSTEM in the Maintenance and Service section for more information.
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MECHANICAL TROUBLESHOOTING

INSPECTION

Inspect the mechanical system for clues to the malfunction.  Check to see if
the unit can be operated without further damage. 
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MECHANICAL SYSTEM
TROUBLESHOOTING GUIDE

PROBLEM POSSIBLE CAUSE SOLUTION

Machine will not propel. Main pump not developing pressure.

Brakes not releasing.

Propulsion relief setting too low.

Defective motor or broken drive chain.

See Hydraulic Troubleshooting.

See next problem.

Increase relief setting.

Repair or replace motor or
chain.

Brakes will not release Relief valve setting too low.

Brake valve not shifting.

Brake cylinder bypassing oil.

Adjust relief setting.

Check valve spool for free
motion and that solenoid is being
energized.

Inspect and repack cylinder.

Brakes will not apply. Brake valve not shifting.

Broken brake spring.

Brake shoes worn.

Check valve spool for free
motion and that solenoid is being
energized.

Inspect spring and replace if
necessary.

Inspect shoes and replace it
necessary.

Door Cylinder will not
operate

Mode Selector Switch in OFF position.

Circuit breaker tripped.

Logic circuit board fuse blown.

Defective logic board.

No hydraulic pressure.

Control valve dirty or defective.

Put Mode Selector Switch in
AUTO or MANUAL position.

Determine cause of electrical
overload and correct.  Reset
circuit breaker.

Determine cause of electrical
overload and correct.  Replace
fuse.

Troubleshoot logic board using
Sequence Chart.  Replace board
if necessary.

See Hydraulic System
troubleshooting, �Hydraulic
Pump does not develop
pressure�

Clean or replace control valve.

Boxing Cylinder will not
operate

Mode Selector Switch in OFF position.

Circuit breaker tripped.

Put Mode Selector Switch in
AUTO or MANUAL position.

Determine cause of electrical
overload and correct.  Reset
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PROBLEM POSSIBLE CAUSE SOLUTION

Logic circuit board fuse blown.

Defective logic board.

No hydraulic pressure.

Control valve dirty or defective.

Box Opto Switch not in adjustment.

Box Opto Switch defective.

circuit breaker.

Determine cause of electrical
overload and correct.  Replace
fuse.

Troubleshoot logic board using
Sequence Chart.  Replace board
if necessary.

See Hydraulic System
troubleshooting, �Hydraulic
Pump does not develop
pressure�

Clean or replace control valve.

Adjust switch.

Replace switch.

Grippers do not grip
and hold anchors

Mode Selector Switch in OFF position.

Circuit breaker tripped.

Logic circuit board fuse blown.

Defective logic board.

No hydraulic pressure.

Control valve dirty or defective.

Pressure reducing valve not in
adjustment.

Pressure reducing valve defective.

Quick disconnect not connected.

Put Mode Selector Switch in
AUTO or MANUAL position.

Determine cause of electrical
overload and correct.  Reset
circuit breaker.

Determine cause of electrical
overload and correct.  Replace
fuse.

Troubleshoot logic board using
Sequence Chart.  Replace board
if necessary.

See Hydraulic System
troubleshooting, �Hydraulic
Pump does not develop
pressure�

Clean or replace control valve.

Adjust valve.

Replace valve.

Connect hydraulic hose at
disconnect.

Set off cylinder does
not operate.

Loss of hydraulic pressure. See Hydraulic System
troubleshooting, �Hydraulic
Pump does not develop
pressure�

Clamp Arm Up/Down
cylinder does not
operate or operates too

Mode Selector Switch in OFF position. Put Mode Selector Switch in
AUTO or MANUAL position.
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PROBLEM POSSIBLE CAUSE SOLUTION

slow. Circuit breaker tripped.

Logic circuit board fuse blown.

Defective logic board.

No hydraulic pressure.

Control valve dirty or defective.

Up/Down Opto Switch not in adjustment.

Out Opto Switch dirty.

Determine cause of electrical
overload and correct.  Reset
circuit breaker.

Determine cause of electrical
overload and correct.  Replace
fuse.

Troubleshoot logic board using
Sequence Chart.  Replace board
if necessary.

See Hydraulic System
troubleshooting, �Hydraulic
Pump does not develop
pressure�

Clean or replace control valve.

Adjust switch.

Remove debris or grease from
opto switch.

Anchors not being fed
straight

Bent anchors

Holder not adjusted properly.

Replace with new anchors.

Jaw Arm In/Out
Cylinder does not
operate or operates too
slow.

Mode Selector Switch in OFF position.

Circuit breaker tripped.

Logic circuit board fuse blown.

Defective logic board.

No hydraulic pressure.

Control valve dirty or defective.

Put Mode Selector Switch in
AUTO or MANUAL position.

Determine cause of electrical
overload and correct.  Reset
circuit breaker.

Determine cause of electrical
overload and correct.  Replace
fuse.

Troubleshoot logic board using
Sequence Chart.  Replace board
if necessary.

See Hydraulic System
troubleshooting, �Hydraulic
Pump does not develop
pressure�

Clean or replace control valve.
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PROBLEM POSSIBLE CAUSE SOLUTION

Jaw Arm hits obstruction and activates
Abort Pressure Switch.

Abort pressure switch out of adjustment
or defective.

Shutdown engine, remove
obstruction and use MANUAL
mode to complete cycle.

Adjust or replace abort pressure
switch.

Jaw Arm is down, but
will not come in to
apply anchors

Abort pressure switch set too low.

Down opto switch covered with grease or
debris

Adjust switch.

Clean opto switch.

Jaw arm does not
return to OUT position
after applying anchors

IN pressure switch set too high. Adjust switch.

Winch does not
operate

No hydraulic Pressure. See Hydraulic System
troubleshooting, �Hydraulic
Pump does not develop
pressure�

See Chute Adjustments in the OPERATION portion of this manual for addition
problems and solutions not listed on this chart.
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