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SAFETY PRECAUTIONS

THIS IS THE SAFETY ALERT SYMBOL. IT IS USED TO ALERT YOU
TO POTENTIAL INJURY HAZARDS. OBEY ALL SAFETY MESSAGES
THAT FOLLOW THIS SYMBOL TO AVOID POSSIBLE INJURY OR
DEATH.

DANGER DANGER INDICATES AN IMMINENTLY HAZARDOUS SITUA-
TION WHICH, IF NOT AVOIDED, WILL RESULT IN DEATH OR
SERIOUS INJURY.

WARNING WARNING INDICATES A POTENTIALLY HAZARDOUS SITUA-
TION WHICH, IF NOT AVOIDED, COULD RESULT IN DEATH OR
SERIOUS INJURY.

CAUTION CAUTION INDICATES A POTENTIALLY HAZARDOUS SITUA-
TION WHICH, IF NOT AVOIDED, MAY RESULT IN MINOR OR
MODERATE INJURY.

CAUTION CAUTION USED WITHOUT THE SAFETY ALERT SYMBOL INDI-
CATES A POTENTIALLY HAZARDOUS SITUATION WHICH, IF
NOT AVOIDED, MAY RESULT IN PROPERTY DAMAGE.
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�
NBOVGBDUVSFE�CZ�-BOEPMM�$PSQPSBUJPO
�.BSZTWJMMF
�,BOTBT�������
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2-2

LANDOLL CORPORATION
GENERAL TORQUE SPECIFICATIONS (REV. 4/97)

THIS CHART PROVIDES TIGHTENING TORQUES FOR GENERAL PURPOSE APPLICATIONS WHEN SPECIAL TORQUES ARE NOT SPECIFIED
ON PROCESS OR DRAWING.
ASSEMBLY TORQUES APPLY TO PLATED NUTS AND CAPSCREWS ASSEMBLED WITHOUT SUPPLEMENTAL LUBRICATION (AS RECEIVED
CONDITION). THEY DO NOT APPLY IF SPECIAL GRAPHITE MOLY-DISULFIDE OR OTHER EXTREME PRESSURE LUBRICANTS ARE USED.
WHEN FASTENERS ARE DRY (SOLVENT CLEANED), ADD 33% TO AS RECEIVED CONDITION TORQUE.
BOLT HEAD IDENTIFICATION MARKS INDICATE GRADE AND MAY VARY FROM MANUFACTURER TO MANUFACTURER.
THICK NUTS MUST BE USED ON GRADE 8 CAPSCREWS.
USE VALUE IN [ ] IF USING PREVAILING TORQUE NUTS.
TORQUE IS SPECIFIED IN FOOT POUNDS

UNC
Size

SAE
Grade

2

SAE
Grade

5

SAE
Grade

8

UNF
Size

SAE
Grade

2

SAE
Grade

5

SAE
Grade

8

1/4-20 4 [5] 6 [7] 9 [11] 1/4-28 5 [6] 7 [9] 10 [12]

5/16-18 8 [10] 13 [16] 18 [22] 5/16-24 9 [11] 14 [17] 20 [25]

3/8-16 15 [19] 23 [29] 35 [43] 3/8-24 17 [21] 25 [31] 35 [44]

7/16-14 24 [30] 35 [43] 55 [62] 7/16-20 27 [34] 40 [50] 60 [75]

1/2-13 35 [43] 55 [62] 80 [100] 1/2-20 40 [50] 65 [81] 90 [112]

9/16-12 55 [62] 80 [100] 110 [137] 9/16-18 60 [75] 90 [112] 130 [162]

5/8-11 75 [94] 110 [137] 170 [212] 5/8-18 85 [106] 130 [162] 180 [225]

3/4-10 130 [162] 200 [250] 280 [350] 3/4-16 150 [188] 220 [275] 320 [400]

7/8-9 125 [156] 320 [400] 460 [575] 7/8-14 140 [175] 360 [450] 500 [625]

1-8 190 [237] 408 [506] 680 [850] 1-14 210 [263] 540 [675] 760 [950]

1-1/8-7 270 [337] 600 [750] 960 [1200] 1-1/8-12 300 [375] 660 [825] 1080 [1350]

1-1/4-7 380 [475] 840 [1050] 1426 [1782] 1-1/4-12 420 [525] 920 [1150] 1500 [1875]

1-3/8-6 490 [612] 110 [1375] 1780 [2225] 1-3/8-12 560 [700] 1260 [1575] 2010 [2512]

1/1-2-6 650 [812] 1460 [1825] 2360 [2950] 1/1-2-12 730 [912] 1640 [2050] 2660 [3325]

METRIC

COARSE THREAD METRIC CLASS 10.9 FASTENERS AND CLASS 10.0 NUTS AND THROUGH HARDENED FLAT WASHERS, PHOSPHATE
COATED, ROCKWELL “C” 38-45.
USE VALUE IN [ ] IF USING PREVAILING TORQUE NUTS.

Nominal
Thread

Diameter
mm

Standard Torque Nominal
Thread

Diameter
mm

Standard Torque

Newton-
Meters

Foot-
Pounds

Newton-
Meters

Foot-
Pounds

6 10 [14] 7 [10] 20 385 [450] 290 [335]

7 16 [22] 12 [16] 24 670 [775] 500 [625]

8 23 [32] 17 [24] 27 980 [1105] 730 [825]

10 46 [60] 34 [47] 30 1330 [1470] 990 [1090]

12 80 [101] 60 [75] 33 1790 [1950] 1340 [1450]

14 125 [155] 90 [115] 36 2325 [2515] 1730 [1870]

16 200 [240] 150 [180] 39 3010 [3210] 2240 [2380]

18 275 [330] 205 [245]

Table 2-1 General Torque SpecificationsEa
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2-3

LANDOLL CORPORATION
HYDRAULIC FITTING TORQUE SPECIFICATIONS

37o JIC, ORS, & ORB (REV. 10/97)
THIS CHART PROVIDES TIGHTENING TORQUES FOR HYDRAULIC FITTING APPLICATIONS WHEN SPECIAL TORQUES ARE NOT SPECIFIED
ON PROCESS OR DRAWING.
ASSEMBLY TORQUES APPLY TO PLATED CARBON STEEL AND STAINLESS STEEL FITTINGS ASSEMBLED WITHOUT SUPPLEMENTAL
LUBRICATION (AS RECEIVED CONDITION). THEY DO NOT APPLY IF SPECIAL GRAPHITE MOLY-DISULFIDE OR OTHER EXTREME PRESSURE
LUBRICANTS ARE USED.
BRASS FITTINGS AND ADAPTERS - 65% OF THE TORQUE VALUE FOR STEEL. STAINLESS STEEL, ALUMINUM AND MONEL - THREADS ARE
TO BE LUBRICATED.
TORQUE IS SPECIFIED IN FOOT POUNDS

PARKER BRAND FITTINGS

Dash
Size

37 Degree
JIC

O-Ring
(ORS)

O-Ring Boss
(ORB)

-4 11-13 15-17 13-15

-5 14-16 — 21-23

-6 20-22 34-36 25-29

-8 43-47 58-62 40-44

-10 55-65 100-110 57.5-62.5

-12 80-90 134-146 75-85

-16 115-125 202-218 109-121

-20 160-180 248-272 213-237

-24 185-215 303-327 238-262

-32 250-290 — 310-340

LANDOLL CORPORATION
HYDRAULIC FITTING TORQUE SPECIFICATIONS

37o JIC, ORS & ORB (REV. 10/97)
THIS CHART PROVIDES TIGHTENING TORQUES FOR HYDRAULIC FITTING APPLICATIONS WHEN SPECIAL TORQUES ARE NOT SPECIFIED
ON PROCESS OR DRAWING.
ASSEMBLY TORQUES APPLY TO PLATED CARBON STEEL AND STAINLESS STEEL FITTINGS ASSEMBLED WITHOUT SUPPLEMENTAL
LUBRICATION (AS RECEIVED CONDITION). THEY DO NOT APPLY IF SPECIAL GRAPHITE MOLY-DISULFIDE OR OTHER EXTREME PRESSURE
LUBRICANTS ARE USED.
BRASS FITTINGS AND ADAPTERS - 65% OF THE TORQUE VALUE FOR STEEL.
TORQUE IS SPECIFIED IN FOOT POUNDS.

AEROQUIP BRAND FITTINGS

Dash
Size

37 Degree
JIC

O-Ring
(ORS)

O-Ring Boss
(ORB)

-4 11-12 10-12 14-16

-5 15-16 — 18-20

-6 18-20 18-20 24-26

-8 38-42 32-35 50-60

-10 57-62 46-50 72-80

-12 79-87 65-70 125-135

-14 — — 160-180

-16 108-113 92-100 200-220

-20 127-133 125-140 210-280

-24 158-167 150-165 270-360

-32 245-258 — —

Table 2-2 Hydraulic Fitting Torque SpecificationsEa
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Table provided for general use.
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�23(5$7,1* ,16758&7,216

7KLV� VHFWLRQ� VXSSOLHV� LQIRUPDWLRQ� IRU� RSHUDWLRQ�
RI� WKH�FDUULHU�� ,W�GHVFULEHV�DQG� ORFDWHV�FRQWUROV�DQG�
JLYHV� JHQHUDO� RSHUDWLRQ� SURFHGXUHV�� 5HDG� DOO�
LQVWUXFWLRQV�� ZDUQLQJV�� FDXWLRQV� DQG� GDQJHU� QRWHV�
EHIRUH� DWWHPSWLQJ� WR� RSHUDWH� WKH� FDUULHU�� 2SHUDWRUV�
PXVW�KDYH�SURSHU� WUDLQLQJ�EHIRUH�RSHUDWLQJ� WKH�FDU�
ULHU�

'R QRW RSHUDWH \RXU /RDGROO XQWLO D FRPSOHWH
LQVSHFWLRQ KDV EHHQ SHUIRUPHG� $ GHIHFW PD\
FDXVH SHUVRQDO LQMXU\� GDPDJH WR \RXU /RDGROO� RU
WLPH FRQVXPLQJ GRZQ WLPH� 2SHUDWLRQ RI \RXU /RD�
GROO LV HDV\� HIILFLHQW� DQG GHSHQGDEOH LI LQVWDOODWLRQ
ZDV GRQH SURSHUO\� 7KH HQJLQH PXVW EH UXQQLQJ
DQG WKH 372 HQJDJHG EHIRUH DQ\ FRQWUROV ZLOO EH�
FRPH IXQFWLRQDO��6RPH�XQLWV�UHTXLUH�WXUQLQJ�RQ�WKH

:$51,1*
'2 127 23(5$7( 7+( /2$'2//
:,7+ $1< .12:1 )$8/7 7+$7
0,*+7 (1'$1*(5 7+( 2&&83$176�
1($5%<:25.(56� 27+(5 75$)),&�
7+( /2$'� 25 7+( (48,30(17�

:$51,1*
'2 127 23(5$7( 7+( /2$'2// 81�
7,/ <28 +$9( 5($' 7+( 23(5$�
725¶6 0$18$/ $1' &203/(7(/<
81'(567$1' 7+( 3523(5 86( $1'
)81&7,21 2) $// &21752/6� ,0�
3523(5 86( &$1 &$86( 3(5621$/
,1-85<� '$0$*( 72 <285 6(0, �
75$,/(5 $1' &$5*2� $1' &$86(
7,0(�&21680,1* %5($.'2:16�

'$1*(5
6(5,286�,1-85<�25�'($7+�0$<�5(�
68/7� ,)� $� 3(5621� ,6� 81'(5�� ,1�
)5217� 2)�� 25� %(+,1'�� 7+(� %('��
68%)5$0(�5� ($5�%803(5�� 25�
&+$66,6� $7� $1<� 7,0(� '85,1*� 23�
(5$7,21�2)� 7+(� /2$'2//�� 7+(�
68%)5$0(�&$1�6:,1*�83�$1'�7+(�
%('�&$1� 75$9(/� %$&.����� ,1&+(6�
)25���
�%('6�$1'����
� ,1&+(6�)25�
��
�%('6�$1< 2%-(&7 �,1�7+(�6$0(�
$5($6�0$< �%(� '$0$*('��25�&$86(�
'$0$*(�72�7+(�/2$'2//�

��� %(' 7,/7 &21752/

FORVHVW WR WKH IURQW RI WKH WUXFN� ,W LV GHVLJQDWHG�
RQ WKH GHFDO DV 758&. �6HH )LJXUH �����

���

FOHDUDQFH�OLJKWV�WR�JHW�SRZHU�WR�WKH�UHPRWH
K\GUDXOLF�FRQWURO�

�2SHUDWH�WKH�FRQWURO�VKRZQ�RQ�GHFDO�FDXVHV�WKH�/RDGROO�
WR�PRYH�IURP�ORDGLQJ�SRVLWLRQ�WR�WUDQVSRUW�SRVLWLRQ�
'R�QRW�WLOW�WKH�XQLW�XS�XQWLO�WKH�EHG�LV�VOLG�EDFN�IDU�
HQRXJK�IRU�WKH�EHG�WR�FOHDU�WKH�Q\ODWURQ�KROG�GRZQ�
EORFNV�ORFDWHG�EHKLQG�WKH�WUXFN�FDE��:KHQ�WLOWLQJ�GRZQ��
WKH�VXEIUDPH�PXVW�EH�WLOWHG�DOO�WKH�ZD\�GRZQ�EHIRUH�WKH�
EHG�LV�DOO�WKH�ZD\�IRUZDUG��7KH�EHG�PXVW�EH�EDFN�IDU�
HQRXJK�WR�FOHDU�WKH�Q\ODWURQ�EORFNV�ZKHQ�WLOWLQJ�GRZQ�VR�
WKH�EHG�GRHV�QRW�UHVW�RQ�WRS�RI�WKH�Q\ODWURQ�EORFNV�

�2SHUDWLQJ�WKH�FRQWURO�DV�VKRZQ�RQ�GHFDO�ZLOO�SUHSDUH�
WKH�/RDGROO�IRU�ORDGLQJ�SRVLWLRQ�

�7KH�%HG�7LOW�&RQWURO�LV�WKH�¿UVW�FRQWURO�ORFDWHG

Ea
ste

rn
 W

re
ck

er
 S

ale
s I

nc
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��� :,1&+�RU�*($5%2;�&+$,1�'5,9(�&21752/

&$87,21
'2 127 +$1'/( 7+( :,1&+ &$%/(

:+(1 7+( :,1&+�25
�,6 ,1 7+( (1*$*(

326,7,21� +$1'6 25 &/27+,1*
&28/' *(7 &$8*+7 ,1 &$%/( $1'
&$86�,1* 6(5,286 3(5621$/ ,1-85<�

'$1*(5

���

25�&+$,1
*($5%2;

�� 7+( :,1&+ ,6
127 '(6,*1(' 25 ,17(1'('
72 %( 86(' )25 /,)7,1*25
029,1* 3(23/(� 86,1* ,7 7+,6
:$< &$1 &$86( 6(5,286 ,1-85<
25 '($7+�
�� 0$.( &(57$,1 7+( :,1&+ &$%/(
6322/ &/87&+ ,6 6(7 72 (1*$*(
$1' &/87&+ ,6 )8//< (1*$*( %(�
)25( /2$' 7(16,21 ,6 $33/,(' 72
:,1&+ &$%/(� 1(9(5 $77(037 72
',6(1*$*( 7+( :,1&+ &$%/(
6322/ :+(1 7+( &$%/( ,6 81'(5
7(16,21� /266 2) /2$' &21752/�
3523(57< '$0$*(� ,1-85< 25
'($7+ &$1 5(68/7�
�� )$,/85( 72 /($9( $7 /($67 ),9(
:,1&+&$%/(:5$3621 7+(:,1&+
&$%/( 6322/ &28/' $//2: 7+(
&$%/( 72 &20( 2)) 7+( 6322/�
5(68/7,1* ,1 6(5,286 3(5621$/
,1-85< 25 '($7+�

25�&+$,1�'5,9(

)5((�6322/�&/87&+�23(5$7,21
�:$51�:,1&+�

:DUQ�6HULHV�;/�ZLQFKHV�DUH�HTXLSSHG�ZLWK�DLU
RSHUDWHG�IUHH�VSRRO�FOXWFK�

�� 7KH�DLU�IUHH�VSRRO�FOXWFK�LV�RSHUDWHG�E\�DSSOLFDWLRQ
RI�DLU�SUHVVXUH�WR�WKH�¿WWLQJ�VXSSOLHG�RQ�WKH�ZLQFK
JHDUER[�KRXVLQJ��)ROORZ�GHFDO�LQVWUXFWLRQV�IRU
ZLQFK�HQJDJH�DQG�GLVHQJDJH��7KH�¿WWLQJ�LV�GHVLJQHG
WR�DFFHSW����´�ULJLG�SODVWLF�WXELQJ�

D� 7R�UHOHDVH�WKH�FOXWFK��IUHH�VSRRO�RSHUDWLRQ��
DSSO\��������SVL�DLU�SUHVVXUH�WR�WKH�DLU�¿WWLQJ�E\
SXOOLQJ�RXW�RQ�WKH�DLU�YDOYH�NQRE�

E� 7R�HQJDJH�WKH�FOXWFK��ZLQFK�RSHUDWLRQ���UHPRYH
DOO�DLU�SUHVVXUH����SVL��IURP�WKH�DLU�¿WWLQJ�E\
SXVKLQJ�LQ�RQ�WKH�DLU�YODYH�NQRE�

/RFDWHG�EHKLQG�WUXFN�UHDU�D[OHV�E\
������+\GUDXOLF�&RQWURO�3DQHO�
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��2�� 7KH���������:DUQ�:LQFK�)UHH�6SRRO�&OXWFK
LV�DLU�RSHUDWHG�

',6(1*$*( ,Q WKLV SRVLWLRQ� WKH ZLQFK LV GLVHQ�
JDJHG� 7KLV DOORZV WKH VSRRO WR
³IUHH�ZKHHO´� 7KLV LV RQO\ XVHG
ZKHQ WKHUH LV QR ORDG RQ WKH
ZLQFK FDEOH� 7KLV IHDWXUH DOORZV
WKH FDEOH WR EH SXOOHG RXW IDLUO\ IDVW
DQG GRHV QRW UHTXLUH RSHUDWLQJ WKH
K\GUDXOLF V\VWHP�

(1*$*( ,Q WKLV SRVLWLRQ� WKH ZLQF�K LV HQ
JDJHG� &DEOH PD\ EH ³SRZHU´
VSRROHG RQ RU RII WKH ZLQFK VSRRO�
7KH ZLQFK LV QRZ FRQWUROOHG E\ WKH
:LQFK +\GUDXOLF /HYHU�

&$87,21
$ 0,1,080 2) � :5$36 2) &$%/(
0867 %( /()7 21 7+( :,1&+ '580
�6(( ),*85( �����
����� 7KH +<'5$8/,& :,1&+ &21752/

/(9(5�LV WKH VHFRQG OHYHU IURP WKH IURQW RI WKH

)LJXUH ����� 7KLV FRQWURO UHHOV WKH ZLQFK
FDEOH ,1 LQ WKH ,1 SRVLWLRQ DQG 287 LQ WKH 287
SRVLWLRQ�

,1 ,Q WKLV SRVLWLRQ� WKH ZLQFK UHHOV WKH
ZLQFKFDEOH LQ�

1(875$/ 7KLV LV WKH QHXWUDO SRVLWLRQ� 7KLV
SRVLWLRQ KDV VRPH KROGLQJ SRZHU� EXW
FDQQRW EH UHOLHG XSRQ WR KROG D ORDG
GXULQJ WUDQVSRUW�

287 ,Q WKLV SRVLWLRQ� WKH ZLQFK UHHOV WKH
ZLQFK FDEOH RXW�

���

)LJXUH �� ��:DUQ�:LQFK��������

&DEOH��)LYH�ZUDSV�PLQLPXP
WR�KROG�ORDG

LW�LV�ODEHOHG�:,1&+�RQ�WKH�GHFDO���6HHWUXFN
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�6HH )LJXUH �����

��� +,7&+�7,/7�$1'�)5$0(�67$%,/,=(5��237,21�

�6HH )LJXUH �����

���

GHFDO��

7KH�+LWFK�7LOW�DQG�)UDPH�6WDELOL]HU�LV�WKH�¿IWK�OHYHU�IURP�WKH�IURQW�
RI�WKH�WUXFN�LI�WKH�XQLW�KDV�WKHVH�RSWLRQV�
7KLV�FRQWURO�WLOWV�WKH�+LWFK�6WDELOL]HU�XS�RU�GRZQ�SHU�WKH�GHFDO�

��� 32:(5 7$.(�2)) �372�

����� ,03257$17
0267 758&. 75$160,66,216 0867 %( ,1
1(875$/ $1' 3$5. %5$.( $33/,(' :+(1
23(5$7,1* 7+( 372� )2//2: ,16758&�
7,216 3529,'(' %< 372 0$18)$&785(5�

,03257$17
1(9(5 75$163257 :,7+ 7+( 372 &21752/
(1*$*('� (;7(16,9( '$0$*( 0$< 5(68/7
72 7+( &+$66,6 75$160,66,21� 372 81,7�
+<'5$8/,& 3803� $1'27+(5 &20321(176�

7KH 372 FRQWURO LV ORFDWHG LQ WKH 
FKDVVLV FDE� :KHQ WKH 372 LV HQJDJHG� 
HQJLQH SRZHUV D KLJK SUHVVXUH K\GUDXOLF 
SXPS��WKXV�SURYLGLQJ�SRZHU�WR�WKH�K\GUDXOLF 
FRQWUROV�

��� %(' 6/,'( &21752/

7KH� %('� 6/,'(� &21752/�LV�WKH�WKLUG�FRQWURO� IURP� WKH� IURQW� RI�
WKH� WUXFN�� ,W� LV� GHVLJQDWHG�RQ�WKH�GHFDO�DV�%('��6HH�)LJXUH�������
2SHUDWLQJ�WKH�FRQWURO�DV�VKRZQ�RQ�GHFDO�VOLGHV�WKH�EHG�2))�WKH�
VXEIUDPH�� 3XOOLQJ�WKH� FRQWURO�287�VOLGHV WKH�EHG�EDFN�21
�WR�WKH�VXEIUDPH�

��� +,7&+�&21752/6 �237,21�

7KH�+LWFK�7HOHVFRSH�&RQWURO�2SWLRQ�LV�WKH�IRXUWK�OHYHU�IURP�WKH�IURQW
RI�WKH�WUXFN��,W�LV�ODEHOHG�7(/(6&23(�RQ�WKH�GHFDO���6HH�)LJXUH������ 
7KLV�FRQWURO�H[WHQGV�WKH�KLWFK�RXW�WR�WKH�UHDU�RU�UHWUDFWV�KLWFK�SHU�WKH
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��� %(' /2$',1*

����� %DFN WKH /RDGROO XS WR WKH LWHP WR EH UH�
WULHYHG� $OLJQ WKH /RDGROO VR WKDW WKH EHG LV LQ
OLQH ZLWK WKH LWHP WR EH ORDGHG�

'$1*(5
6(5,286 ,1-85< 25 '($7+ 0$< 5(�
68/7 ,) $ 3(5621 ,6 81'(5 25 ,1
7+( 3$7+ 2) ,7(0�6� %(,1*
/2$'('� 81/2$'('� 25 6(&85('�
$1< 2%-(&7 ,1 7+( 6$0( $5($6
0$< %( '$0$*('� 25 &$86( '$0�
$*( 72 7+( /2$'2//�

����� 6KLIW WKH WUDQVPLVVLRQ WR QHXWUDO DQG VHW
SDUNLQJ EUDNH VHFXUHO\�

����� 6KLIW WKH 372 LQ JHDU� )ROORZ 372
PDQXIDFWXUHU¶V LQVWUXFWLRQV�

�����

,03257$17
'2 127 (;&((' ���� (1*,1( 5�3�0� :,7+
7+( 372 (1*$*('� 3803 $1' +<'5$8/,&
6<67(0 &20321(176 :,// %( $'9(56(/<
$))(&7(' %< +,*+(5 5�3�0�¶6�

���

XQLW�DERXW����IHHW������LQFKHV��IURP�WKH�LWHP
WR�EH�UHWULHYHG��7KLV�ZLOO�DOORZ�URRP�WR�7LOW�DQG�
6OLGH�WKH�EHG�EDFN�

�%DFN�\RXU

� �  �TKH�WKURWWOH�FRQWURO� is to be set at 1000��
HQJLQH�5�3�M �ZKHQ�WKH�372�LV�HQJDJHG�

���������������0RVW�XQLWV�KDYH�WKH�RSWLRQDO�UHPRWH�
FRQWURO�WKDW�FDQ�EH�XVHG�WR�FRQWURO�WKH�¿UVW�WKUHH
K\GUDXOLF�FRQWUROV��6RPH�XQLWV�UHTXLUH�WKH�
FOHDUDQFH�OLJKWV�WR�EH�WXUQHG�RQ�WR�SURYLGH�SRZHU
WR�WKH�UHPRWH��2WKHU�XQLWV�SURYLGH�SRZHU�WR�WKH�
UHPRWH�ZKHQ�WKH�372�LV�HQJDJHG��,I�WKH�UHPRWH
GRHV�QRW�RSHUDWH�DIWHU�372�LV�HQJDJHG��WXUQ�WKH�
FOHDUDQFH�OLJKWV�RQ��6OLGH�EHG�EDFN�HQRXJK�VR�WKDW�
EHG�FRPHV�RXW�RI�EHG�KROG�GRZQV�XVLQJ�WKH�EHG
VOLGH��EHG��FRQWUROV�

����� 7LOW WKH EHG XS XVLQJ WKH %(' 7,/7 
�758&.� FRQWUROV�WR�DERXW����GHJUHH�DQJOH��6HH 
6HFWLRQ ��� IRU SURSHU�RSHUDWLRQ
RI WKH FRQWURO��

����� 6OLGH WKH EHG EDFN XVLQJ WKH %(' 
6/,'( �%('� FRQWURl XQWLO WKH EHG�LV�VOLG�DOO�WKH�
ZD\�EDFN� �6HH 6HFWLRQ ��� IRU SURSHU 
RSHUDWLRQ RI WKH FRQWURO��

������

�6HH6HFWLRQ ��� IRUSURSHURSHUDWLRQ RI
WKH FRQWURO��

������ $QFKRU WKH IURQW, VLGHV,�DQG EDFN RI WKH ORDG
WR�WKH EHG NH\ KROH VORWV�SHU�&DUJR�6HFXUHPHQW

,03257$17
1(9(5 5(/< 21 7+( :,1&+ &$%/(�25

72 7,( '2:1 $ /2$'�

������ 6OLGH WKH EHG IRUZDUG RQO\ XQWLO WKH ORDG
LV FHQWHUHG RYHU WKH UHDU D[OH�

������ 7LOW WKH EHG GRZQ WR WKH OHYHO� WUDQVSRUW
SRVLWLRQ� 6OLGH WKH EHG DOO WKH ZD\ IRUZDUG
QRZ��GLVHQJDJH�372�

������ &KHFN DOO WLH�GRZQV VHFXULQJ WKH ORDG

��������������7LOW� WKH�EHG�XQWLO� WKH�EHG� WRXFKHV� WKH�
JURXQG�

���������������,I�WKH�XQLW�KDV�WKH�+\GUDXOLF�6WDELOL]HU� WLOW�
WKH�VWDELOL]HU�GRZQ�XQWLO�WKH�VWDELOL]HU�LV�¿UPO\�LQ�
FRQWDFW�ZLWK�WKH�JURXQG� Units without the 
hydraulic stabilizer should have the stabilizer 
feet set at the correct height to hit the ground 
when the subframe is tilted to the load position.

/RDG�WKH�EHG��8VH�WKH�ZLQFK�RU�FKDLQ
GULYH�WR�SXOO�WKH�ORDG�RQWR�WKH�EHG��

5HJXODWLRQV�

&+$,1�'5,9(

EHIRUH�WUDQVSRUWLQJ�
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������� � 2SHUDWH�WKH� ZLQFK� RU� FKDLQ� GULYH�WR�
DOORZ� WKH� ORDG� WR�EH�UHPRYHG IURP�WKH�
EHG�RI�WKH�/RDGROO�

��� %(' 81/2$',1*

����� /RFDWH WKH /RDGROO RQ D OHYHO� VROLG VXU�
IDFH LQ DQ RSHQ DUHD�

����� 6KLIW WKH /RDGROO WUDQVPLVVLRQ WR QHXWUDO
DQG VHW SDUNLQJ EUDNH VHFXUHO\�

����� 6KLIW WKH 372 LQWR JHDU�
�����

,03257$17
'2 127 (;&((' ���� (1*,1( 5�3�0� :,7+
7+( 372 (1*$*('� 3803 $1' +<'5$8/,&
6<67(0 &20321(176 :,// %( $'9(56(/<
$))(&7(' %< +,*+(5 5�3�0�¶6�
����� 6OLGH EHG EDFN HQRXJK VR WKH EHG

FRPHV RXW RI EHG KROG�GRZQV XVLQJ WKH EHG
VOLGH �EHG� FRQWUROV �6HH 6HFWLRQ ����IRU
SURSHU RSHUDWLRQ RI WKH FRQWURO�� &RQWLQXH
VOLGLQJ EHG EDFN XQWLO ORDG LV FHQWHUHG RYHU
WKH UHDU D[OHV RI WUXFN�

����� 7LOW�WKH�EHG�XS�XQWLO� WKH�6WDELOL]HU� IHHW�RU�
+\GUDXOLF�6WDELOL]HU�¿UPO\�FRQWDFW� WKH�JURXQG��

,03257$17
'2 127 $1&+25 7+( :,1&+ &$%/( 72 7+(
5($5 %803(5 25 7+( +,7&+�

������ 6OLGH WKH EHG WR WKH KDOIZD\ IRUZDUG
SRVLWLRQ

������ 7LOW WKH EHG IXOO\ GRZQ�WR WKH WUDQVSRUW
����OHYHO� SRVLWLRQ�

������ 6OLGH WKH EHG WR WKH IXOO IRUZDUG SRVLWLRQ�

���

7KURWWOH�VKRXOG�DGMXVW�WR������530�ZKHQ�
372�LV�HQJDJHG�

����� �������,I�WKH�XQLW�KDV�WKH�+\GUDXOLF�6WDELOL]HU��WLOW
WKH�VWDELOL]HU�GRZQ�WR�VDPH�ORFDWLRQ�DV�ZDV�
XVHG�WR�ORDG�WKH�EHG�

����� 6OLGH WKH EHG EDFN XQWLO WKH EHG RU�ORDG�
����W�R��X��F�K��H��V����WKH�JURXQG�

����� 6HFXUH� WKH�ZLQFK�FDEOH�RU�FKDLQ�GULYH�WR
WKH�ORDG��DQG�UHPRYH DQ\ FDEOH RU�FKDLQ�VODFN�

������ 5HPRYH DOO VHFXULQJ FKDLQV�
������ ,I WKH ORDG LV D YHKLFOH� VKLIW WKH ORDGHG

YHKLFOHV¶ WUDQVPLVVLRQ WR QHXWUDO� DQG UHOHDVH
SDUNLQJ�EUDNH��

������ $IWHU ORDG LV RII DQG FOHDU RI WKH EHG�
VHFXUH WKH XQORDGHG LWHP IURP PRYLQJ E\
EORFNLQJ�LW�RU�VHWWLQJ�WKH�SDUNLQJ�EUDNH��

������ 5HPRYH�ZLQFK� OLQH�DQG�VHFXUH� LQ�VWRZ�
LQJ SRVLWLRQ� 7KLV ZRXOG HQWDLO DQFKRULQJ WR
DQ\ EHG ORDG DQFKRU ORFDWLRQ DQG UHPRYLQJ
DQ\ VODFN LQ WKH FDEOH�

�

��������������,I�WKH�ORDG�LV�D�FRQWDLQHU��6WHSV������
WKURXJK�������ZLOO�EH�WKH�VDPH�

��������������,I�WKH�FRQWDLQHU�LV�RYHU�KDQJLQJ�WKH�EHG�WKH
UHDU�RI�WKH�FRQWDLQHU�ZLOO�EH�WRXFKLQJ�WKH�JURXQG�
,I�WKH�FRQWDLQHU�LV�QRW�RYHU�KDQJLQJ�WKH�EHG��XVH
WKH�&KDLQ�'ULYH�3XVKHU�WR�SXVK�WKH�FRQWDLQHU�EDFN
WR�RYHUKDQJ�EHG�E\���´��5DLVH�WKH�VWDELOL]HU�XS
HQRXJK�WR�FOHDU�WKH�JURXQG��3XOO�WKH�WUXFN�IRUZDUG�
XQWLO�WKH�FRQWDLQHU�LV�VOLG�RII�WKH�EHG�IDU�HQRXJK�WR�
FOHDU�WKH�EHG�

������ 5HSHDW�VWHSV����WKUX����

����� ,Q PRVW VLWXDWLRQV� WKH ORDG LV WR EH
SODFHG DV IDU IRUZDUG RQ WKH EHG DV SRVVLEOH�
,I \RXU ORDG LV FRQ¿QHG WR D VPDOO DUHD �VXFK
DV FUDWHG LWHP DW WKH ZHLJKW OLPLW�� SRVLWLRQ VR
��� RI WKH ORDG WUDQVIHUV WR WKH IURQW D[OH�
DQG ��� RI WKH ORDG RQ WKH UHDU D[OH�

��� /2$' 3/$&(0(17

���������&RQWDLQHUV�XVXDOO\�RYHUKDQJ�WKH�UHDU�RI�WKH�
EHG�����´�VR�WKH\�DUH�HDVLHU�WR�UHPRYH�IURP�EHG�
XQOHVV LW�RYHUORDGV�WKH�WUXFN�D[OHV�E\�GRLQJ�VR�

���� 6(&85,1* /2$'6 72 %('
������ $OO YHKLFOHV� PDFKLQHU\� FUDWHG JRRGV�

RU ORRVH SDUWV PXVW EH VHFXUHO\ WLHG GRZQ WR
WKH EHG RI WKH /RDGROO� .H\ KROHV DUH SURYLGHG
LQ IURQW DQG UHDU RI WKH EHG WR DQFKRU FKDLQ�

������ 7KH IURQW VLGHV�DQG UHDU RI WKH ORDG
PXVW EH VHFXUHG WR WKH IURQW DQG WR WKH UHDU
RI WKH EHG� 'R QRW UHO\ RQ WKH ZLQFK WR VHFXUH
WKH ORDG WR WKH EHG�SHU�&DUJR�6HFXUHPHQW

������ 'R QRW DOORZ DQ\ VODFN LQ WKH KROG GRZQ
FKDLQV� 6ODFN ZLOO DOORZ ORDG WR VKLIW� $ VKLIW�
LQJ ORDG ZLOO FUHDWH VXI¿FLHQW PRPHQWXP WR
EUHDN FKDLQV� 5HPRYH FKDLQ VODFN E\ XVLQJ
FKDLQ ERRPHUV� RU RWKHU VODFN DGMXVWH�UV GH�
VLJQHG WR EH XVHG IRU VHFXULQJ ORDGV�

5HJXODWLRQV�
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���� +,7&+� 23(5$7,21 �237,21�

7KLV VHFWLRQ LV LQWHQGHG WR SURYLGH VDIH� HIIL
FLHQW RSHUDWLQJ LQVWUXFWLRQV IRU WKH /RDGROO +LWFK�
5HDG DOO LQVWUXFWLRQV FDUHIXOO\ EHIRUH RSHUDWLQJ WKH
KLWFK� 6DIHW\ SUHFDXWLRQV DUH LQFOXGHG WR DOHUW
\RX WR SRVVLEOH KD]DUGRXV FRQGLWLRQV� %H VXUH WR
UHDG DQG XQGHUVWDQG DOO LQVWUXFWLRQV FRPSOHWHO\ EH�
IRUH RSHUDWLQJ WKH KLWFK�

'$1*(5
1(9(5 $77(037 72 &$55< 025(

63(&,),('�2) /2$' /,0,76
21 7+( +,7&+� $/:$<6 0$,17$,1
$7 /($67 ),)7< 3(5&(17 �25 21(
+$/)� 2) 7+( 758&.¶6 25,*,1$/
)5217 $;/( :(,*+7 :+(1 7+(
+,7&+ ,6 /2$'('� )$,/85( 72
0$,17$,1 7+( 3523(5 :(,*+7 5$�
7,2 25 $77(037,1* 72 &$55<
025( 7+$1 ����� 3281'6 21 7+(
+,7&+ 0$< 5(68/7 ,1 /266 2)
&21752/ 2) 7+( 9(+,&/( 5(68/7�
,1* ,1 '$0$*( 72 7+( /2$'2//�
7+( +,7&+� $1'�25 7+( 72:('
9(+,&/(� 6(5,286 3(5621$/ ,1�
-85< 25 '($7+ 0$< $/62 5(68/7
,) /2662) &21752/29(5 7+( /2$�
'2// ,6 (;3(5,(1&('�

'$1*(5
1(9(5 &5$:/ 81'(5 7+( 758&.
25 72:(' 9(+,&/( '85,1*
23(5$7,216� 1(9(5 &5$:/
81'(5 7+( +,7&+ $7 $1< 7,0(�
)$,/85( 72 &203/< 0$< 5(68/7 ,1
6(5,286 3(5621$/ ,1-85< 25
'($7+�

:$51,1*
1(9(5 67$1' %(7:((1 7+( 758&.
$1' 7+( 72:(' 9(+,&/(� 67$1'�
,1* %(7:((1 7+( 758&. $1' 7+(
72:(' 9(+,&/( 0$< 5(68/7 ,1
6(5,286 3(5621$/ ,1-85<�
������ 9HKLFOH�7RZLQJ
D� %DFN WKH /RDGROO WR GLUHFWO\ LQ IURQW RI WKH
YHKLFOH WR EH WRZHG� OHDYLQJ D PLQLPXP RI �
IHHW EHWZHHQ WKH WZR YHKLFOHV� 6HW WKH SDUN�
LQJ EUDNH RQ WKH WUXFN�

,03257$17
7+( 758&. %(' 6+28/' 5(0$,1 ,1 7+(
)25:$5' 326,7,21 )25 7+( (17,5(�+,7&+
23(5$7,21�

F� $GMXVW�WKH�+LWFK�8S�RU�'RZQ�RU�2XW�WR�PDWH

G�

H�

���

�

7+$1

�+,7&+

E� 6HW�WKH�+LWFK�WR�7RZLQJ�3RVLWLRQ�

ZLWK�WKH�WRZHG�YHKLFOH�
0DNH�SURSHU�FRQQHFWLRQV�WR�WKH�WRZHG�

'o not e[ceed the towing limits listed on the 

I�

J�

&RQQHFW�EUHDNDZD\�FDEOHV�DQG�HOHFWULFDO
FRQQHFWLRQV�DV�UHTXLUHG�

$GMXVW�+LWFK�+HLJKW�VR�WKH�WRZHG�YHKLFOH
LV�OHYHO�

�YHKLFOH�

standard specifications page at the front of this
manual�
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&$87,21
81(9(1 52$'6� ',36� %8036� $1'
5$036 6+28/' %( $92,'(' :+(1
(9(5 3266,%/(� 1(9(5 (;&((' 7(1
0,/(6 3(5 +285 :+(1 21( 2)
7+(6(� 25 6,0,/$5 2%67$&/(6
0867 %( (1&2817(5('� 352&(('
6/2:/< :+,/( 67233,1* 2&&$�
6,21$//< 72 &+(&. 7+( 326,7,21
2) 7+( 72:(' 9(+,&/(� ,7 0$< %(
1(&(66$5< 72 5$,6( 25 /2:(5
7+( +,7&+ 6/,*+7/< 72 &/($5
21( 2) 7+(6( 7<3( 2%67$&/(6�
)$,/85( 72 (;(5&,6( 7+(6( &$8�
7,216 :+(1 (1&2817(5,1* 7+(6(
7<3(6 2) 2%67$&/(6 0$< 5(68/7
,1 /266 2) 7+( 72:(' 9(+,&/(
)520 7+( +,7&+ 5(68/7,1* ,1
'$0$*( 72 7+( +,7&+ $1'�25
7+( 72:(' 9(+,&/(�

K�

L�

������ 9HKLFOH 'LVFRQQHFWLRQ
D� /RFDWH WKH WRZHG YHKLFOH LQ DQ RSHQ� OHYHO
DUHD� $SSO\ WKH /RDGROO¶V SDUNLQJ EUDNHV� 'LV�
FRQQHFW VDIHW\ FKDLQV DQG SODFH EDFN LQ VWRU�
DJH FRPSDUWPHQW� 5HPRYH

E�

,03257$17
7+( %(' 2) 7+( /2$'2// 6+28/' 5(0$,1
,1 7+( )8//< )25:$5' 326,7,21 )25 7+(
(17,5( +,7&+ 23(5$7,21�

F� &KRFN WKH ZKHHOV RI�WKH�WRZHG�YHKLFOH�VR LW
ZLOO QRW UROO�

G�

H�

K� 0RYH WKH /RDGROO IRUZDUG LI WKHUH LV QRW
HQRXJK URRP WR OLIW WKH KLWFK�
5DLVH WKH WR D KRUL]RQWDO SRVLWLRQ�

PDNLQJ VXUH WKDW WKH UHDU OLJKWV RI WKH /RDGROO
DUH QRW REVWUXFWHG�

���

&KHFN�WR�PDNH�VXUH�WKH�WRZHG�YHKLFOH�LV�
UHDG\�WR�EH�WRZHG��VXFK�DV�OLIWLQJ�VXSSRUW
MDFNV�DQG�UHPRYLQJ�ZKHHO�FKRFNV�

5HWUDFW�WKH�KLWFK�DV�PXFK�DV�SRVVLEOH
OHDYLQJ�HQRXJK�FOHDUDQFH�EHWZHHQ�WKH
WUXFN�DQG�WKH�WRZHG�YHKLFOH�WKDW�WKH�WRZHG
YHKLFOH�ZLOO�QRW�LQWHUIHUH�ZLWK�WKH�WUXFNV�
FRUQHULQJ�FDSDELOLWLHV�

�EUHDNDZD\
DQG�HOHFWULFDO�FRQQHFWLRQV�
/RZHU�MDFN�DQG�RU�RWKHU�VXSSRUWV�UHTXLUHG

ZKHQ�YHKLFOH�LV�WR�EH�GLVFRQQHFWHG�

/RZHU�WKH�KLWFK�VR�WKH�WRZHG�YHKLFOH�LV
VXSSRUWHG�E\�WKH�VXSSRUW�MDFNV�
�0RYH�WKH�KLWFK�LQ�RU�RXW�WR�UHOLHYH�DQ\�SUHVVXUH
IURP�WKH�KLWFK�

I� 'LVFRQQHFW�KLWFK�
J� $GMXVW�KLWFK�VR�LW�FOHDUV�ZKHQ�/RDGROO�LV�SXOOHG

DKHDG�

M�

KLWFK

5HWUDFW�WKH�KLWFK�DOO�WKH�ZD\�DQG�PDNH�VXUH
WKH�/RDGROO�LV�UHDG\�WR�JR�GRZQ�WKH�URDG�

L�

M� $ttach safety chains from the towed
vehicle to /RDdoll.

N� 6ome hitches need to have the end rotated
forward before the /oadoll can be tilted to the
ground so the hitch does not hit the ground�
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01&3"5*/(�*/4536$5*0/4

����

3FNPUF�$POUSPM�	0QUJPO

�� "�XJSFMFTT�TJY�GVODUJPO�SBEJP�SFNPUF�DPOUSPM�JT

BWBJMBCMF�	4FF�'JHVSF�����

�� 5IF�XJSFMFTT�SBEJP�SFNPUF�IBT�TJY�NPNFOUBSZ�QVTI

CVUUPO�TXJUDIFT�UIBU�PQFSBUF�UIF�GVODUJPOT�BT�MBCFMFE
PO�UIF�IBOE�IFME�SFNPUF�

'JHVSF������ 3FNPUF�$POUSPM�5SBOTNJUUFS

�� 50�01&3"5&�5)&�3&.05&�
A� 1SFTT�BOE�IPME�UIF�108&3�CVUUPO�GPS�BU�MFBTU��

TFDPOET�BOE�SFMFBTF�
B� 5IF�ARE�MULTIPLE�,%$S�ON�THE�BACK�OF�THE�SEALED

BODY�ON�THE�TRANSMITTER��%ACH�,%$�CORRESPONDS
TO�A�PROPER�FUNCTION�OR�A�FAULT�

�� 39.#(2/.):).'�42!.3-)44%2�4/�2%#%)6%2
A� 0OWER�CYCLE�THE�RECEIVER�/&&�AND�THEN�/.�
B� /N�THE�4RANSMITTER�PRESS�AND�HOLD�THE�2ED�/&&

BUTTON��!T�THE�SAME�TIME��PRESS�AND�HOLD�THE
'REEN�/.�BUTTON�FOR�APPROXIMATELY����SECONDS�

C� 4HE�SYNCHRONIZING�SEQUENCE�MUST�BE�DONE�WITHIN
���SECONDS�OR�THE�PROCESS�WILL�NEED�REPEATED�

D� 4HE�WIRELESS�ACTIVITY�,%$�INDICATOR�SHOULD�FLASH
/RANGE����THREE	�TIMES�FOR�A�SUCCESSFUL�PAIR�

E� !�HARD�RESET�CAN�BE�PERFORMED�ON�THE�TRANSMITTER
BY�HOLDING�THE�2ED�/&&�BUTTON�FOR����SECONDS�
4HIS�WILL�CLEAR�THE�CONNECTION�BETWEEN�THE
RECEIVER�AND�TRANSMITTER�

5BCMF������,%$�)NDICAUOR�,IGHTS

'JHVSF������$EUTSCH�!�AND�"�0IN�LOCATIONS
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&2/'�:($7+(5�23(5$7,21

����

01&3"5*/(�*/4536$5*0/4

������

������

&ROG ZHDWKHU FDXVHV OXEULFDQWV WR FRQ�
JHDO� LQVXODWLRQ DQG UXEEHU SDUWV WR EHFRPH 
KDUG� ZKLFK PD\ OHDG WR SUREOHPV IRXQG LQ 
EHDULQJV�HOHFWULFDO�V\VWHPV�DQG�DLU�V\VWHPV� 
0RLVWXUH DWWUDFWHG E\ ZDUP SDUWV FDQ FRQ�
GHQVH� FROOHFW DQG IUHH]H WR LPPRELOL]H 
HTXLSPHQW�7KH�YHKLFOH�RSHUDWRU�PXVW�DOZD\V 
EH DOHUW IRU LQGLFDWRUV RI FROG ZHDWKHU PDO�
IXQFWLRQV�

'XULQJ DQ\ H[WHQGHG VWRS SHULRG� QHL�
WKHU�WKH�VHUYLFH QRU SDUNLQJ EUDNH VKRXOG EH 
XVHG�DV�WKH\�FDQI�UHH]H�XS� 8VH ZKHHO 
FKRFNV�WR�VHFXUH�WKH�YHKLFOH�IURP�PRYLQJ�

������  &KHFN DOO VWUXFWXUDO IDVWHQHUV� DLU V\V�
WHP ¿WWLQJV� JDVNHWV� VHDOV DQG EHDULQJV IRU 
ORRVHQHVV WKDW FDQ GHYHORS GXH WR FRQWUDF�

������

������

WLRQ�ZLWK��FROG��'R�QRW�RYHU�WLJKWHQ�
 7LUH�LQÀDWLRQ�GH�FUHDVHV�ZKHQ�WKH�
WHPSHUDWXUH�GHFUHDVHV�

3HULRGLFDOO\ FKHFN�GUDLQ�KROHV�LQ�WKH�VWRU�
DJH FRPSDUWPHQWV�7KH\ PXVW EH RSHQ DW DOO 
WLPHV�WR�DYRLG�PRLVWXUH�HQWUDSPHQW�

������ +RW ZHDWKHU RSHUDWLRQ FDQ FDXVH H[�
SDQVLRQ RI SDUWV� UHVXOWLQJ LQ WLJKWHQLQJ RI
EHDULQJV� IDVWHQHUV� DQG PRYLQJ SDUWV� )DLO�
XUH�RI�JDVNHWV�RU�VHDOV�FDQ�RFFXU�

+27�:($7+(5�23(5$7,21

������ 7KH YHKLFOH VKRXOG EH SDUNHG LQ WKH
VKDGH LI SRVVLEOH� /RQJ H[SRVXUH WR WKH VXQ
ZLOO�VKRUWHQ�VHUYLFH�OLIH�RI�UXEEHU�FRPSRQHQWV
�L�H�� WLUHV� OLJKW DQG KRVH JURPPHWV� KRVHV�
HWF���DQG�SDLQW�OLIH���

������ &KHFN�WLUH�SUHVVXUH�HDUO\�LQ�WKH�GD\�EH�
IRUH EHJLQQLQJ RSHUDWLRQV ZKLOH WKH WLUH LV
FRRO� 3XW DOO YDOYH VWHP FDSV EDFN RQ DIWHU
FKHFNLQJ�

������ ,I WKH DUHD LV H[WUHPHO\ KXPLG��SURWHFW
HOHFWULFDO WHUPLQDOV ZLWK LJQLWLRQ LQVXODWLRQ
VSUD\� &RDW SDLQW DQG EDUH PHWDO VXUIDFHV
ZLWK�DQ�DSSURSULDWH�SURWHFWLYH�VHDOHU�
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5BCMF QSPWJEFE GPS HFOFSBM VTF�
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5BCMF������ -VCSJDBUJPO�4QFDJmDBUJPOT

-6#& 4&"40/ #3"/%���130%6$5�	8&*()5�"/%�03�5:1&


&990/ .0#*- 1)*--*14��� 5&9"$0 4)&--

� "--�:&"3 /650�)��� %5&��� .FHB�'MPX�)7*���
4"&��8��� 3BOEP�)%��� 5FMMVT�5���

� "--�:&"3 ������ ����� ����� ����� "FSPTIFMM���.4

� "--�:&"3 ������ ����� ���.PMZ�-PX�5FNQ�
(SFBTF ����� ������

�
46..&3� ����� .PCJMVCF�)%�

4"&���8���� ����� ����� �����

8*/5&3 ����� .PCJMVCF���4)$�
4"&���8��� ����� ����� �����

� "--�:&"3 5FSFTTUJD��� %5&�-JHIU $POEPS����PS
.BHOVT��� 3FHBM�0JM�3�0��� 5VSCP�5���

�0$,17(1$1&( $1' /8%5,&$7,21

7KLV VHFWLRQ FRQWDLQV LQVWUXFWLRQV QHFHVVDU\ IRU
SURSHU PDLQWHQDQFH RI WKH /RDGROO� 7KH /RDGROO LV
GHVLJQHG IRU \HDUV RI VHUYLFH ZLWK PLQLPDO PDLQWH�
QDQFH� +RZHYHU� SURSHU PDLQWHQDQFH LV LPSRUWDQW
IRU GXUDELOLW\ DQG VDIH RSHUDWLRQ DQG LV DQ
RZQHU�XVHU UHVSRQVLELOLW\�

'$1*(5
23(5$7,1* 7+( 9(+,&/( :,7+ '(�
)(&7,9(� %52.(1 25 0,66,1*
3$576 0$< 5(68/7 ,1 6(5,286 ,1�
-85< 25 '($7+� '$0$*( 72 7+(
9(+,&/(� ,76 &$5*2� 25 3523(57<
,1 ,76 3$7+�

'$1*(5
6(5,286 ,1-85< 25 '($7+ 0$< 5(
68/7 ,) $ 3(5621 ,6 81'(5� ,1
)5217 2)� 25 %(+,1'� 7+( %('�
68%)5$0(� 5($5 %803(5� 25
&+$66,6 $7 $1< 7,0( '85,1* 23�
(5$7,21 2) 7+( /2$'2//� 7+(
68%)5$0( &$1 6:,1* 83 $1' 7+(
%(' &$1 75$9(/ %$&.�6(9(5$/

$1< 2%-(&7 ,17+( 6$0(
$5($60$<%('$0$*(' 25 &$86(
'$0$*( 727+( /2$'2//�
,) 0$,17(1$1&( ,6 5(48,5(' ,1
$1< 2) 7+(6( $5($6� %/2&. %27+
(1'6 2) 7+( 68%)5$0( 72 35(�
9(17�,7�)520�7,/7,1*��6(&85(

���

)((7�

7+(�%('�)520�029,1*�
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�

��� 0$,17(1$1&( 6&+('8/(

/RDGROO PDLQWHQDQFH LQFOXGHV SHULRGLF LQVSHF�
WLRQ DQG OXEULFDWLRQ� 7DEOH ���� 0DLQWHQDQFH
6FKHGXOH� OLVWV WKH UHFRPPHQGHG PDLQWHQDQFH
DQG OXEULFDWLRQ WDVNV E\ WLPH LQWHUYDO DQG E\ DFFX�
PXODWHG PLOHDJH �XVH ZKLFKHYHU RFFXUV ¿UVW��
����� ,QVSHFWLRQ

D� ,QVSHFW WKH YHKLFOH DQG GHFN V\VWHP SHULRGL�
FDOO\ IRU GDPDJH RU VLJQV RI SHQGLQJ IDLOXUH�
'DPDJHG RU EURNHQ SDUWV PXVW EH UHSDLUHG RU
UHSODFHG DW RQFH� 'HWHUPLQH WKH FDXVH RI DQ\
ELQGLQJ RU K\GUDXOLF OHDNDJH DW RQFH� &RUUHFW
WKH SUREOHP EHIRUH XVLQJ WKH YHKLFOH�

E� 8VH WKH 7URXEOHVKRRWLQJ *XLGH WR FKHFN IRU
³6<037206´ DQG ³352%/(06´ RI DQ\
YHKLFOH V\VWHP QRW IXQFWLRQLQJ FRUUHFWO\� RU
ZKHUH ZHDU� GLVWRUWLRQ� RU EUHDNDJH DUH
IRXQG� $GPLQLVWHU ³5(0('<´ DFFRUGLQJ WR WKH
ULJKW�KDQG FROXPQ RI WKH 7URXEOHVKRRWLQJ
*XLGH�

����� /XEULFDWLRQ
�7DEOH ��� 'HWDLOV OXEULFDWLRQSRLQWV DQG LQWHUYDOV�
PHWKRG RI DSSOLFDWLRQ� DQG OXEULFDQW UHTXLUHG�
DQG LOOXVWUDWHV WKH ORFDWLRQ RI HDFKSDUW WR EH
OXEULFDWHG 'XULQJ LQVSHFWLRQV RI WKH YHKLFOH LI
OXEULFDQWV DUH IRXQG WR EH IRXOHG ZLWK GLUW RU VDQG�
WKRVH SDUWV VKRXOG EH FOHDQHG ZLWK SDLQW WKLQQHU�
GULHG DQG UHOXEULFDWHG LPPHGLDWHO\� 'LUW LQ D
OXEULFDQW IRUPV DQ DEUDVLYH FRPSRXQG WKDW ZLOO
ZHDU SDUWV UDSLGO\�

:$51,1*
3$,17 7+,11(5 $1' 27+(5 62/�
9(176 $5( )/$00$%/( $1' 72;,&
72 (<(6� 6.,1� $1' 5(63,5$725<
75$&7� $92,' 6.,1 $1' (<( &21�
7$&7� *22' *(1(5$/ 9(17,/$7,21
,6 1250$//< $'(48$7(� .((3
$:$< )520 23(1 )/$0(6 25
27+(5 &20%867,%/( ,7(06�

��� 0$,17(1$1&( 352&('85(6

����� 7RROV DQG (TXLSPHQW� 7RROV� HTXLS�
PHQW� DQG SHUVRQQHO QRUPDOO\ IRXQG LQ D ID�
FLOLW\ FDSDEOH RI PDNLQJ WUXFN UHSDLUV ZLOO EH
DGHTXDWH IRU PDLQWHQDQFH RI WKH YHKLFOH� 1R
RWKHU VSHFLDO WRROV RU HTXLSPHQW VKRXOG EH
QHFHVVDU\�

����� 6WDQGDUG 7RUTXH 9DOXHV� 7DEOHV ���
DQG ��� OLVWV WRUTXH YDOXHV IRU VWDQGDUG KDUG
ZDUH DQG LV LQWHQGHG DV D JXLGH IRU DYHUDJH
DSSOLFDWLRQV LQYROYLQJ W\SLFDO VWUHVVHV DQG
PHFKDQLFDO VXUIDFHV� 9DOXHV DUH EDVHG RQ
WKH SK\VLFDO OLPLWDWLRQV RI FOHDQ� SODWHG� DQG
OXEULFDWHG KDUGZDUH� ,Q DOO FDVHV� ZKHQ DQ
LQGLYLGXDO WRUTXH YDOXH LV VSHFL¿HG� LW WDNHV
SULRULW\ RYHU YDOXHV JLYHQ LQ WKLV WDEOH� 5H�
SODFH RULJLQDO IDVWHQHUV ZLWK KDUGZDUH RI
HTXDO JUDGH�

���
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���

5BCMF����� .BJOUFOBODF�4DIFEVMF

/03."-�01&3"5*/(�4&37*$&�*/5&37"-4

*5&. �TU���)PVST�
PS����.JMFT

8FFLMZ�PS�
����.JMFT

.POUIMZ�PS�
�
����.JMFT

��.POUIT�PS�
��
����.JMFT

:FBSMZ�PS�
��
����.JMFT

-6#&�
� /05&4

-*()54 * *
8*3*/(���$0//&$5*0/4 * *
'"45&/&34 *
5 *

*
* *

- -
* *
* ��* 3
3

5*3&�*/'-"5*0/���8&"3 * *

)04&4�� * *

*���*OTQFDU
�3���3FQMBDF
�5���5JHIUFO�"EKVTU�5PSRVF
�-���-VCSJDBUF
�$���$MFBO�

��

��

��

��

��

�

B� 1FSGPSN�BU�UIF�UJNF�TIPXO��4IPSUFO�TFSWJDF�JOUFSWBMT�XIFO�PQFSBUJOH�JO�TFWFSF�PS�EJSUZ�DPOEJUJPOT�

C� 4FF�5BCMF ����BOE� ���� GPS�DPSSFDU�UPSRVF�TQFDJmDBUJPOT�

D� 4FF�5BCMF ����GPS�SFDPNNFOEFE�MVCSJDBOU�

E� *OTQFDU�QSJPS� UP�BOE�BGUFS�FBDI�VTF�

$)"*/�(&"3�#09�$"4&

#&%�4-*%&�1-"45*$�453*14
46#'3".&�1*7054

46#'3".&�"/%�)*5$)�
$:-*/%&3�1*/4
8*/$)�$"#-&�"44&.#-:
):%3"6-*$�0*-
):%3"6-*$�'*-5&3

8)&&-�-6(�/654 *
5 6HH�7UXFN�2ZQHU¶V�0DQXDO
������IRU�6HUYLFH�,QWHUYDOV

H�

- -

*
-

3

*

F�

G�

3FDPNNFOEFE�MVCSJDBUJPO�GPS�8BSO���,�8JODI�1MBOFUBSZ�(FBS�$BTF

3FDPNNFOEFE�MVCSJDBUJPO�GPS�8BSO���,�����,�8JODI�1MBOFUBSZ�(FBS�$BTF������.PMZ�-PX�5FNQ�(SFBTF

�� "FSPTIFMM���.4

�,QVSHFW�	�5HSODFH
DV�QHHGHG� *
3
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����� &OHDQLQJ
D� :DVK FDUULHU WR UHPRYH DOO DFFXPXODWHG GLUW
DQG JULPH�

E� &OHDQ WKH VOLGLQJ VXUIDFHV ZLWK VROYHQW RU
PLQHUDO VSLULWV HYHU\ VL[ PRQWKV RU PRUH IUH�
TXHQWO\ LI H[SRVHG WR H[WUHPH GLUW RU ZHDWKHU
FRQGLWLRQV� 7KH VOLGH ZHDU VWULSV DUH LPSUHJ�
QDWHG ZLWK D VSHFLDO OXEULFDQW� KRZHYHU� DGGL�
WLRQDO OXEULFDWLRQ PD\ EH UHTXLUHG WR SUHYHQW
FKDWWHULQJ RU VTXHDOLQJ� 6HH /XEULFDWLRQ
3RLQWV DQG 6SHFL¿FDWLRQV LQ 7DEOH ����

F� $IWHU GLVDVVHPEOLQJ DQ\ FRPSRQHQWV� WKRU�
RXJKO\ FOHDQ GLUW DQG ROG OXEULFDQW IURP DOO
SDUWV� 'R QRW XVH D ZLUH EUXVK RQ DQ\ EHDULQJ
SDUWV RU VXUIDFHV� XVH D VWLII EULVWOH EUXVK�
'R QRW XVH FRPSUHVVHG DLU� RU VSLQ EHDULQJ
SDUWV ZKHQ FOHDQLQJ� 7KHVH SUDFWLFHV FDQ
WKURZ VROYHQWV� GLUW� RU PHWDO SDUWLFOHV LQWR
\RXU H\HV� 'U\ FOHDQ SDUWV ZLWK OLQW IUHH�
FOHDQ� VRIW� DEVRUEHQW� FORWK RU SDSHU� :DVK
DQG GU\ KDQGV�

G� ,QVSHFW VHDOV� VHDO ZLSLQJ VXUIDFHV� EHDULQJ
FDSV� DQG EHDULQJ FRQHV IRU ZHDU� SLWWLQJ�
FKLSSLQJ� RU RWKHU GDPDJH�

H� 8VH 7URXEOHVKRRWLQJ *XLGH WR FKHFN IRU
³6<037206´ $1' ³352%/(06´ RI DQ\
FDUULHU V\VWHP QRW IXQFWLRQLQJ FRUUHFWO\� RU
ZKHUH ZHDU GLVWRUWLRQ� RU EUHDNDJH FDQ EH
IRXQG� $GPLQLVWHU ³5(0('<´ DFFRUGLQJ WR
ULJKW�KDQG FROXPQ RI 7URXEOHVKRRWLQJ *XLGH
�6HH 6HFWLRQ ���

��� )5$0( $1' '(&.

����� 5HSDLULQJ 6WUXFWXUDO 'HIHFWV
,I DQ\ VWUXFWXUDO GHIHFW LV IRXQG� WKH IDXOW PXVW

EH FRUUHFWHG EHIRUH IXUWKHU XVH RI WKH YHKLFOH� 7R
FRQWLQXH XVDJH FRXOG HQGDQJHU WKH YHKLFOH� LWV
ORDG� SHUVRQQHO� WUDI¿F� DQG SURSHUWLHV� ,QVSHFW WKH
GHFN GDLO\ IRU EURNHQ RU PLVVLQJ DWWDFKPHQWV� 5H�
SODFH DQ\ GHIHFWLYH SDUWV SURPSWO\�

��� +<'5$8/,& 6<67(0

����� &KHFN WKH K\GUDXOLF RLO OHYHO ZHHNO\� RU
DIWHU DQ\ OHDNDJH� 6HH 7DEOH ��� IRU SURSHU
K\GUDXOLF RLO�

����� &KHFN WKH K\GUDXOLF RLO OHYHO E\ VOLGLQJ
WKH GHFN EDFN HQRXJK WR JDLQ DFFHVV WR WKH
UHVHUYRLU FDS� +DYH WKH EHG OHYHO ZLWK WKH
FKDVVLV IUDPH� DQG WKH�KLWFK IXOO\ UHWUDFWHG�
6KXW RII WKH HQJLQH� 3URSHU RLO OHYHO LV �´
EHORZ WRS RI RLO UHVHUYRLU� )LOOLQJ WR WKH
WRS ZLOO UHVXOW LQ RYHUIORZ ZKHQ WKH EHG LV
VOLG IRUZDUG�

����� ,I D F\OLQGHU VHDO OHDNV� GLVDVVHPEOH WKH
F\OLQGHU DQG GHWHUPLQH WKH FDXVH RI WKH OHDN�
6PDOO VFRUHV FDXVHG E\ FKLSV RU FRQWDPL�
QDWHG ÀXLG FDQ XVXDOO\ EH ZRUNHG RXW ZLWK
¿QH HPHU\ FORWK WR DYRLG UH�RFFXUULQJ RI WKH
WURXEOH� $Q\ WLPH D FRPSRQHQW LV RSHQHG XS�
RU ZKHQHYHU DQ\ VHDO UHSODFHPHQW LV QHFHV�
VDU\� LW LV DGYLVDEOH WR WKRURXJKO\ FOHDQ DOO
FRPSRQHQWV DQG UHSODFH DOO VHDOV LQ WKDW
FRPSRQHQW� 6HDO NLWV DUH DYDLODEOH IURP \RXU
/DQGROO GHDOHU�
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�7528%/(6+227,1* *8,'(
7URXEOHVKRRWLQJ VKRXOG EH SHUIRUPHG E\ D WUDLQHG WHFKQLFLDQ� /DQGROO &RUSRUDWLRQ LV QRW UHVSRQVLEOH IRU

HTXLSPHQW WKDW LV LPSURSHUO\ PDLQWDLQHG� &RQWDFW DQ DXWKRUL]HG /DQGROO 6HUYLFH FHQWHU IRU VHUYLFLQJ�

��� (/(&75,&$/

0RVW HOHFWULFDO V\VWHP SUREOHPV VKRZ XS DV D EXUQHG RXW OLJKW RU IXVH� RU LQRSHUDWLYH HOHFWULFDO FRPSR�
QHQW� :LULQJ� JURXQGV� RU FRPSRQHQWV PD\ EH DW IDXOW� /RFDWH WKH V\PSWRP LQ WKLV VHFWLRQ WKDW EHVW LGHQWL�
¿HV \RXU HOHFWULFDO SUREOHP� &KHFN RXW HDFK SRVVLEOH SUREOHP XQGHU WKDW V\PSWRP� ,I WKH SUREOHP FDQQRW EH
ORFDWHG� VHH DQ DXWRPRWLYH HOHFWULFDO VSHFLDOLVW�

6<03720
12 /,*+76

352%/(0��5(0('<
)XVH�EORZQ�� UHSODFH�IXVH�
&RQQHFWLRQ�DW�SOXJ�LQ�� WLJKWHQ�FRQQHFWLRQ�
%URNHQ�RU�FRUURGHG�ZLUHV�� UHSODFH�ZLUH�
*URXQG�ZLUH�ORRVH�� FOHDQ�DQG�WLJKWHQ�JURXQG�
/LJKW�EXUQHG�RXW��UHSODFH�OLJKW�

/,*+76�)/,&.(5,1*�25�',0�

)86( %/2:�287 25 &,5&8,7
%5($.(5 75,33,1*

9LEUDWLRQ� ORFDWH VRXUFH RI YLEUDWLRQ DQG UHSDLU�
6KRUW FLUFXLW� UHSODFH IXVH DQG WU\ DOO DFFHVVRULHV� ,I IXVH EORZV
ULJKW DZD\� ORFDWH VKRUW DQG UHSDLU�

9LEUDWLRQ�� ORFDWH�VRXUFH�RI�YLEUDWLRQ�DQG�UHSDLU�
6KRUW�FLUFXLW�� UHSODFH�IXVH�DQG�WU\�DOO�DFFHVVRULHV�� ,I�IXVH�EORZV
ULJKW�DZD\�� ORFDWH�VKRUW�DQG�UHSDLU�
/RRVH�FRQQHFWLRQ�� FKHFN�ODPS�VRFNHWV�DQG�JURXQG�FRQQHFWLRQV�
,QWHUPLWWHQW�VKRUW�� ORFDWH�VKRUW�DQG�UHSDLU�
,PSURSHU�YROWDJH�� FKHFN�YROWDJH�UHJXODWRU�RXWSXW�

���

���5(027( &21752/ :,1&+�
���'2(6 127 23(5$7( ���)XVH�EORZQ�� UHSODFH�IXVH�

����'HIHFWLYH�VZLWFK�� UHSDLU�DQG�UHSODFH�
����%URNHQ�RU�FRUURGHG�ZLUHV�� UHSODFH�ZLUH�
����*URXQG�ZLUH�ORRVH�RU�EDG�� FOHDQ�DQG�WLJKWHQ�JURXQG�RU�UHSODFH�
����1R�SRZHU�WR�UHPRWH��WXUQ�FOHDUDQFH�OLJKWV�RQ�RU�WXUQ�372�RQ�

���23(5$7(6 21( :$< 21/< ���,QFRUUHFW ZLULQJ� FRQILUP SURSHU ZLULQJ�
����'HIHFWLYH VZLWFK� UHSDLU DQG UHSODFH�
����%URNHQ RU FRUURGHG ZLUHV� UHSODFH ZLUH�

���23(5$7(6 :521* ',5(&7,21����������:LUHV UHYHUVHG RQ VROHQRLG� UHYHUVH ZLUHV
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��� +<'5$8/,& 6<67(0

0RVW K\GUDXOLF V\VWHP IDLOXUHV IROORZ WKH VDPH SDWWHUQ� D JUDGXDO RU VXGGHQ ORVV RI SUHVVXUH RU ÀRZ
ZLWK D UHVXOWLQJ ORVV RI F\OLQGHU RU PRWRU SRZHU� $Q\ RQH RI WKH V\VWHP¶V FRPSRQHQWV PD\ EH DW IDXOW� %\
IROORZLQJ VWHS�E\�VWHS SURFHGXUHV� WKH WURXEOH FDQ EH ORFDWHG LQ D VKRUW WLPH�
6<03720 352%/(0� 5(0('<
6<67(0 ,123(5$7,9( 1RW HQRXJK RLO LQ V\VWHP�����¿OO��FKHFN IRU OHDNV�

:URQJ RLO LQ V\VWHP�����FKDQJH RLO� VHH VSHFL¿FDWLRQV�
)LOWHU GLUW\ RU FORJJHG����G� UDLQ RLO DQG UHSODFH ¿OWHU�
+\GUDXOLF OLQHV GLUW\ RU FROODSVH��G����FOHDQ RU UHSODFH DV QHFHVVDU\�
$LU OHDNV LQ SXPS VXFWLRQ OLQ��OL��H��UHSDLU RU UHSODFH DV QHFHVVDU\�
:RUQ RU GLUW\ SXPS��F��O�HDQ� UHSDLU RU UHSODFH� &KHFN IRU FRQWDPL�
QDWHG RLO� 'UDLQ DQG ÀXVK�
%DGO\ ZRUQ FRPSRQHQWV����H[DPLQH IRU LQWHUQDO OHDNDJH� 5HSODFH
IDXOW\ FRPSRQHQWV� &KHFN IRU FDXVH RI ZHDU�
/HDNDJH�FKHFN DOO FRPSRQHQWV� DQG UHOLHI YDOYH IRU SURSHU VHWWLQJV�
([FHVVLYH ORDG��FKHFN XQLW VSHFL¿FDWLRQV IRU ORDG OLPLWV�
6OLSSLQJ RU EURNHQ SXPS GULY��H����UHSDLU RU UHSODFH FRXSOLQJV�
&KHFN IRU DOLJQPHQW�

���

6<67(0 23(5$7(6
(55$7,&$//<

$LU LQ WKH V\VWHP�����FKHFN VXFWLRQ VLGH RI V\VWHP IRU OHDNV� 5HSDLU
OHDNV�
&ROG RLO��DOORZ DPSOH ZDUP�XS WLPH� 8VH SURSHU ZHLJKW RLO
IRU RSHUDWLQJ WHPSHUDWXUH�
'LUW\ RU GDPDJHG FRPSRQHQWV���F��OHDQ RU UHSDLU DV QHHGHG�
5HVWULFWLRQ LQ ¿OWHUV RU OLQH��V����FOHDQ DQG�RU UHSODFH ¿OWHU RU OLQHV�
1RW HQRXJK RLO LQ V\VWHP����¿OO�DQG�FKHFN IRU OHDNV�

6<67(0 23(5$7(6 6/2:/< 2LO YLVFRVLW\ WRR KLJK� RU ³FROG R��L�O�́�����$OORZ RLO WR ZDUP XS
EHIRUH RSHUDWLQJ�
/RZ SXPS GULYH VSHHG����L�QFUHDVH HQJLQH VSHHG �FKHFN SXPS RZQ�
HUV PDQXDO IRU VSHFL¿FDWLRQV��
/RZ RLO OHYHO����FKHFN UHVHUYRLU DQG DGG RLO DV QHFHVVDU\�
$LU LQ V\VWHP����FKHFN VXFWLRQ VLGH IRU OHDNV� 5HSDLU OHDNV�
%DGO\ ZRUQ SXPS� YDOYHV� F\OLQGH��U�����UHSDLU RU UHSODFH IDXOW\
FRPSRQHQW�V� DV QHFHVVDU\�
5HVWULFWLRQV LQ OLQHV RU ¿OW�H��U���FOHDQ DQG�RU UHSODFH ¿OWHU RU OLQHV�
,PSURSHU DGMXVWPHQWV���FKHFN RUL¿FHV� UHOLHI YDOYHV� HWF�
$GMXVW DV QHFHVVDU\�
2LO OHDNV���WLJKWHQ ILWWLQJV�5HSODFH VHDOV� JDVNHWV DQG GDPDJHG OLQHV�

6<67(0 23(5$7(6 722 )$67 :URQJ�VL]H�RU�LQFRUUHFWO\�DGMXVWHG�UHVWULFWRU��5HSODFH�RU�
DGMXVW�DV�QHFHVVDU\�
(QJLQH�UXQQLQJ�WRR�IDVW��UHGXFH�HQJLQH�VSHHG�

29(5 +($7,1* 2)
2,/ ,1 6<67(0

2LO SDVVLQJ WKUX UHOLHI YDOYH IRU H[FHVVLYH WLPH���5���H��W�X� UQ FRQWURO
YDOYH WR QHXWUDO ZKHQ QRW LQ XVH�
,QFRUUHFW� ORZ� GLUW\ RLO���X� VH�UHFRPHQGHG RLO� )LOO UHVHUYRLU
ZLWK FOHDQ RLO� 5HSODFH ¿OWHU�
(QJLQH UXQQLQJ WRR IDV��W���UHGXFH HQJLQH VSHHG�
([FHVVLYH FRPSRQHQW LQWHUQDO OHDNDJH��U�H��SDLU RU UHSODFH
FRPSRQHQW DV QHFHVVDU\�
5HVWULFWLRQ LQ ¿OWHUV RU OLQH��V����FOHDQ DQG�RU UHSODFH ¿OWHU RU OLQHV�
,QVXI¿FLHQW KHDW UDGLDWLRQ����FOHDQ GLUW DQG PXG IURP
UHVHUYRLU DQG FRPSRQHQWV�
0DOIXQFWLRQLQJ FRPSRQHQW���UHSDLU RU UHSODFH�Ea
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+<'5$8/,&�6<67(0��&217,18('��

6<03720� 352%/(0��5(0('<�
)2$0,1*�2)�2,/� ,QFRUUHFW��ORZ��RU�GLUW\�RLO��UHSODFH��FOHDQ�RU�DGG�RLO�DV�

QHHGHG��
:DWHU�LQ�RLO��UHSODFH�RLO�
$LU�OHDNV��FKHFN�VXFWLRQ�OLQH�DQG�FRPSRQHQW�VHDOV�IRU�VXFWLRQ�OHDNV�

5HSODFH�GHIHFWLYH�SDUWV��

12,6<�3803� /RZ��LQFRUUHFW��IRDP\�RLO��UHSODFH��FOHDQ��RU�DGG�RLO�DV�
QHHGHG��
6XFWLRQ�OLQH�SOXJJHG��FOHDQ�RXW�REVWUXFWLRQ�RU�UHSODFH�OLQH��
)OXVK�V\VWHP��UHSODFH�¿OWHU��
3XPS�GDPDJHG��UHSDLU�RU�SODFH��

/($.<�3803� 'DPDJHG�RU�ZRUQ�VKDIW�VHDO��5HSODFH�VHDO�DQG�RU�VKDIW�DQG�
FKHFN�IRU�PLVDOLJQPHQW��
/RRVH�RU�EURNHQ�SDUWV��7LJKWHQ�RU�UHSODFH��

&</,1'(56�029(�:,7+� /HDNLQJ�F\OLQGHU�VHDOV�RU�¿WWLQJV��5HSODFH�ZRUQ�VHDOV�RU�¿W��
&21752/�9$/9(�,1� �WLQJV��
1(875$/�326,7,21� &RQWURO�YDOYH�QRW�FHQWHULQJ�ZKHQ�UHOHDVHG��&KHFN�OLQNDJH�

IRU�ELQGLQJ�DQG�UHSDLU��
9DOYH�GDPDJHG��5HSDLU�RU�UHSODFH��

&RXQWHUEDODQFH�9DOYH�:RUQ�RU�&RQWDPLQDWHG��&OHDQ�RXW�
REVWUXFWLRQ�RU�UHSODFH�YDOYH��

&21752/�9$/9(�/($.6� 6HDOV�GDPDJHG�RU�ZRUQ��5HSODFH��

&</,1'(5�/($.6� 6HDOV�ZRUQ�RU�GDPDJHG��5HSODFH��
5RG�GDPDJHG��5HSODFH��
%DUUHO�GDPDJHG��5HSODFH��

&</,1'(56�'2�127�)81&7,21�� /HDNLQJ�¿WWLQJV�RU�F\OLQGHU�VHDOV��7LJKWHQ�ORRVH�¿WWLQJV��
25�&5((3�:,7+�372� 5HSODFH�ZRUQ�VHDOV�RU�¿WWLQJV��
',6(1*$*('�� ����&RXQWHUEDODQFH�YDOYH�RU�R�ULQJ�OHDN��5HSODFH�GHIHFWLYH�FRPSR��
������������������������������������������������������������������QHQW��

68%)5$0(�:,//�127�7,/7 ����6RPH�XQLWV�KDYH�D�SUR[LPLW\�VZLWFK�VR�WKH�VXEIUDPH�GRHV�QRW�WLOW�
������XQWLO�WKH�EHG�LV�VOLGH�EDFN�IDU�HQRXJK��VR�WKDW�PHWDO�SODWH�LV�QRW�
�������GLUHFWO\�DERYH�WKH�SUR[LPLW\�VZLWFK��6OLGH�EHG�EDFN�IDU�HQRXJK�VR�

��������������SODWH�LV�QRW�DERYH�VZLWFK���
����������7KH�SUR[LPLW\�VZLWFK�VKRXOG�KDYH�LQGLFDWRU�OLJKW�RQ�ZKHQ�372�LV������
�������HQJDJHG��7KH�372�ZLUH�HQJDJHV�D�UHOD\�WKDW�SRZHUV�WKH�SUR[LPLW\�
�������VZLWFK��7KH�SUR[LPLW\�VZLWFK�QHHGV�WR�KDYH�EHWZHHQ�����´�WR����´�
�������FOHDUDQFH�ZLWK�WKH�PHWDO�SODWH�DW�UHDU�RI�EHG�WR�ZRUN�SURSHUO\��7KH�
�������PDJQHW�LQ�WKH�SUR[LPLW\�VZLWFK�DOORZV�WKH�VZLWFK�WR�VHQG�D�VLJQDO�WR�

���WKH�K\GUDXOLF�GXPS�YDOYH�WR�GXPS�RLO�WR�WKH�K\GUDXOLF�WDQN�VR�QR�������
�������SUHVVXUH�EXLOGV�XS�WR�WLOW�VXEIUDPH��
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��� +<'5$8/,& 35(6685( 7(67,1*

6(7�83� :LWK WKH /RDGROO XQORDGHG� LQVWDOO D � WR ���� SVL SUHVVXUH JDXJH EHWZHHQ WKH SXPS SUHV�
VXUH KRVH DQG WKH YDOYH ³,1´ SRUW� XVLQJ D ³7´ ¿WWLQJ DQG FORVH SLSH QLSSOH�

7(67 ��6WDUW WKH YHKLFOH HQJLQH DQG RSHUDWH WKH 372� 'R QRW UXQ YHKLFOH HQJLQH PRUH WKDQ ����
530� &KHFN SUHVVXUH ZLWKRXW RSHUDWLQJ DQ\ IXQFWLRQ�
)URP �� WR SVL� 1250$/
*UHDWHU WKDQ SVL� �5HVWULFWLRQ LQ YDOYH� ¿OWHU� RU SOXPELQJ�
/HVV WKDQ SVL� :HDN SXPS RU UHVWULFWLRQ LQ SUHVVXUH OLQH�

127(��,I 67(3 � LQGLFDWHV QRUPDO SUHVVXUHV� SURFHHG WR 67(3 �� 67(3 � SUHVVXUHV PXVW EH QRU�
PDO IRU WKH IROORZLQJ WHVWV�

7(67 ��5XQ WKH EHG IRUZDUG WR WKH WUDQVSRUW SRVLWLRQ� +ROG WKH YDOYH LQ WKH ³%(' 21´SRVLWLRQ WR
FDXVH K\GUDXOLF RLO WR JR WKURXJK WKH SUHVVXUH UHOLHI YDOYH� 5HDG SUHVVXUH� WKHQ UHWXUQ WKH FRQWURO YDOYH
WR QHXWUDO� 'R WKH VDPH WHVW RQ WKH WLOW F\OLQGHU� FKHFNLQJ LW ZKLOH WKH EHG LV LQ WKH WUDQVSRUW SRVLWLRQ�
)URP ���� WR ���� SVL� 1250$/
*UHDWHU WKDQ ���� SVL� 3UHVVXUH UHOLHI YDOYH LV VHW WRR KLJK�

3UHVVXUH UHOLHI YDOYH LV PDOIXQFWLRQLQJ�
/HVV WKDQ ���� SVL� 
,QWHUQDO F\OLQGHU OHDN�



 3UHVVXUH UHOLHI YDOYH VHW WRR ORZ�


:HDN SXPS�


 7KLV PD\ EH WKH SUREOHP LI RQH F\OLQGHU LV DW WKH QRUPDO SUHVVXUH DQG WKH RWKHU LV DW D ORZHU
SUHVVXUH�



 7KLV PD\ EH WKH SUREOHP LI ERWK F\OLQGHUV VKRZ WKH VDPH SUHVVXUH�

7(67 ��5XQ WKH WLOW F\OLQGHU XQWLO WKH EXPSHU DOPRVW WRXFKHV WKH JURXQG� 5HWXUQ WKH F\OLQGHU WR WKH
WUDQVSRUW SRVLWLRQ� &KHFN SUHVVXUHV ZKLOH WKH EHG LV WLOWLQJ�
)URP ���� WR ���� SVL� 1250$/
*UHDWHU WKDQ ���� SVL� 5HVWULFWLRQ LQ UHWXUQ KRVHV RU F\OLQGHU�

%LQGLQJ F\OLQGHU�
%LQGLQJ WLOW PHFKDQLVP�

/HVV WKDQ ���� SVL� :HDN SXPS�
3UHVVXUH KRVH UHVWULFWLRQ
,QWHUQDO F\OLQGHU OHDN�

7(67 �� 6OLGH WKH EHG F\OLQGHU EDFN DQG WKHQ IRUZDUG� &KHFN SUHVVXUHV ZKLOH WKH EHG LV PRYLQJ
RXW� 7KH IROORZLQJ SUHVVXUHV DUH ZLWK WKH EHG LQVWDOOHG�
)URP ��� WR ��� SVL� 1250$/
*UHDWHU WKDQ ��� SVL� 5HVWULFWLRQ LQ UHWXUQ KRVHV RU F\OLQGHU�

%LQGLQJ F\OLQGHU�
%LQGLQJ VOLGH PHFKDQLVP�

/HVV WKDQ ��� SVL� :HDN SXPS�
3UHVVXUH KRVH UHVWULFWLRQ
,QWHUQDO F\OLQGHU OHDN�

7(67 ��8QKRRN WKH ZLQFK FDEOH DQG OD\ LW ORRVHO\ RQ WKH EHG� 2SHUDWH WKH ZLQFK ERWK GLUHFWLRQV�
&KHFN SUHVVXUHV ZKLOH WKH ZLQFK LV RSHUDWLQJ�

)URP ��� WR ���� SVL� 1250$/
*UHDWHU WKDQ ���� SVL� 5HVWULFWLRQ LQ UHWXUQ KRVHV RU ZLQFK PRWRU�

%LQGLQJ ZLQFK PRWRU�
%LQGLQJ ZLQFK JHDUV RU GUXP�

/HVV WKDQ ��� SVL� :HDN SXPS�
3UHVVXUH KRVH UHVWULFWLRQ
,QWHUQDO PRWRU OHDN�
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��� 0,6&(//$1(286 352%/(06

%(' &+$77(56 25 648($/6
:+(1 6/,',1*

5RXJK VOLGH WXEHV RQ VXEIUDPH�ILOH RU VDQG VPRRWK DQG
ZLWK GU\ VLOLFRQH RU RWKHU QRQ GLUW DQG JULW FROOHFWLQJ�

3,927 3,16
(;&(66,9( :($5 1RW OXEULFDWHG� JUHDVH SLQV DW JUHDVH ]HUN�

%HQW RU EURNH VXEIUDPH� FKHFN IRU ERZV RU FUDFNV LQ VXE�
IUDPH�

35(0$785( %5($.$*( 2YHUZHLJKW ORDGV DQG�RU URXJK URDG FRQGLWLRQV�FKHFN
ZHLJKW OLPLWDWLRQV DQG DGMXVW GULYLQJ VW\OH WR URDG FRQGLWLRQV�

%(' 6/,'( 675,36 (;&(66,9(
:($5

/XEULFDWHG ZLWK KHDY\ JUHDVH� UHPRYH JUHDVH DQG XVH GU\
VLOLFRQH RU RWKHU QRQ GLUW DQG JULW FROOHFWLQJ OXEULFDQW�
5RXJK VOLGH WXEHV RQ VXEIUDPH� VPRRWK WXEHV�

���

OXEULFDWH
OXEULFDQW�

:251�1</$7521�6/,'(6 :KHQ�1\ODWURQ�ZHDUV�HQRXJK�WKDW�VFUHZV�KHDGV�DUH�UXEELQJ
RQ�VOLGH�WXEHV��UHSODFH�1\ODWURQ�VOLGHV�

5(027(�:,//�127�&20(�21��������������6RPH�XQLWV�UHTXLUH�WKH�FOHDUDQFH�OLJKWV�WR�EH�RQ�WR�SRZHU
WKH�UHPRWH�
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Table provided for general use.
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&RVJQNFOU�GSPN�-BOEPMM�$PSQPSBUJPO�JT�CVJMU�UP�FYBDUJOH�
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