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J-SERIES HEAT PUMP



Attention Installer 

NOTICE: Read all instructions before installation. 
Unit is Pre-wired for 230 only!  

If 208 Volts, please follow the instructions below:  
ALL INSTALLATION AND WORK MUST BE PERFORMED BY A CERTIFIED ELECTRICIAN AND 

PER ALL LOCAL BUILDING AND ELECTRICAL CODES ​.  
WARNING ​​:​​ ​Before hooking up power to the main contactor, make sure the proper connections have been made 
to match the supply voltage on the supplied transformer. Using a voltmeter determine what the incoming voltage 

is. If 208V supply is being used, disconnect the factory lead (1) and reconnect it on (2) as noted in the pictures 
below. Failure to do so will result in voiding warranty, damage to the unit, fire, injury, or possibly even death.  

(1) 230V (Red)   OR  (2) 208V (Orange)​​      (5) COM (Black)                 COM (Red)      ​208V (Black)  OR  230V (Black) 

                                                                                

(6) 0V (Blue)      (8) 12V (Grey)      (10) 24V (Blue)                                                          (Blue)   24V   (Blue) 

Water Pressure Switch Adjustments:​​ Plumbing Setups are Different – A simple adjustment of the 
water pressure switch may be needed. If the “FLO” or “FL3” code appears when pool pump is on or if the unit 
does not indicate “FLO” when pool pump is off, please call 1-877-278-2797 for detailed instructions. 

FIELD WIRING​​:​​ ​​NOTICE: To aid in field wiring, see the Figure 1 below. Incoming power is to be connected 
to L1 and L2 as shown. To insure proper connections tighten the screws securely to 40-45 in-lbs (4.5-5 N-m). After 
L1 & L2 Lugs are torqued, move wire side to side to settle wire strands, then torque again. Failure to do so may 
result in wires becoming loose which can result in voiding warranty, damage to the unit, fire, injury, or death.  

Bonding & Grounding the Unit are Required.​​  Danger:  Failure to do so will result in voiding warranty, 
damage to the unit, fire, injury, or possibly even death.  

  

Notice:​​ Please remove these instruction from the Electrical area and store with proof of purchase.  

 
 
 



Unit Setups: 
Heat Pumps Require the Following:                                       ​​(Please See Owner’s Manual for All Details) 
-Water Flow, Water Flow & Water Flow!!! ​​(Require: 25 to 80GPM & Recommend: 40 to 80GPM)​​ ​​(Vary per Model) 
-Proper Voltage (Switch Wire Location on Transformer if 208 Volts) ​​See details on other side of this Document. 
-Proper Ground and Bond per NEC Requirements. 
-Level Pad & Allowance for Condensation Drainage 
-Installed Outside with Clearance around the Heat Pump for Maintenance and Air Flow. 
-No Roof Drainage on Heat Pump 
-Any Additional Heater(s) (Solar, LP, Natural, etc…) much be Downstream of Heat Pump(s). 
-Any Chemicals added (Chlorinators, Salt Generators, etc…) must be added Downstream of any 
Heater(s) with a Check Valve Separating them. 

Commercial & Multiple Heater Setups: 
-Water Flow, Water Flow & Water Flow!!! ​​(Require: 25 to 80GPM & Recommend: 40 to 80GPM)​​ ​​(Vary per Model) 
*Please Note: Due to Health Code Requirements Requiring a Mandatory GPM, Some Circumstances 
Request Restrict the Water Flowing throughout the Heat Pump(s) to Increase the Total Required GPM 
for the System… aka: HP Code. This can Results in Improper Water Flow Flowing throughout the Heat 
Pump(s) which can Result in High Electric Bills, Voiding Warranty, Loss of Performance, Over Heating 
the Heat Pump(s), Damage to the Unit, Fire, Injury, or Possibly Even Death.  It is Required to keep 
warranty to have a Commercial Water Flow Switch on All Commercial Heat Pumps. A Commercial 
Water Flow Switch will Help Guarantee a Longer, Better Life & Performance of your Heat Pump(s).  
-Call 1-877-278-2797 to obtain a Commercial Water Flow Switch with part # CWFSK. 
-Proper Voltage (Switch Wire Location on Transformer if 208 Volts) ​​See details on other side of this Document. 
*** Failure to do so will result in voiding warranty, damage to the unit overtime due to Overheating Components, fire, injury, 
or possibly even death.*** 
-Proper Ground and Bond per NEC Requirements. ​​*** Failure to do so will result in voiding warranty, damage to 
the unit, fire, injury, or possibly even death.*** 
-Level Pad & Allowance for Condensation Drainage. 
-Installed Outside with Clearance around the Heat Pump for Maintenance and Air Flow. ***Please Note: 
When Installing 2 Heat Pumps side-by-side, the Coil Clearance increases to 24” between Heat Pumps.  
-No Direct Roof Drainage on Heat Pump. 
-Any Additional Heater(s) (Solar, LP, Natural, etc…) must be Downstream of Heat Pump(s). 
-Any Chemicals added (Chlorinators, Salt Generators, etc…) must be added Downstream of any 
Heater(s) with a Check Valve Separating them. 
-For any questions regarding Plumbing Recommendations, Please Call Manufacture. 

Winterizing:​​  ​​After shutting Down the Pool and (or) Spa with All Water Removed from the Plumbing/ 
PVC, Disconnect the Supplied Unions on the Front of the Heat Pump. Use an Air Blower to Blow the 
Water Out of the Heat Pump. The Air Blower has to be High Volume, but Low Pressure (like a Shop 
Vacuum in Reverse). Blow into the Inlet until the Water stops coming out of the Outlet, then Blow into 
the Outlet until water stops coming out of the Inlet. Cycle back and forth until No Water coming out in 
Any Direction. Start the Unions back on the Heat Pump to Prevent Dirt, Debris, Foreign Objects and (or) 
Bugs, Snakes, Mice, Lizards, Frogs, etc… from Entering the Heat Pump Plumbing.  
***For More Details: Please Refer to Owner’s Manual or Contact the Manufacture with the Supplied 
Number on your Heat Pump Serial # Decal with the Serial # Available.        Thank you*** 
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MRHMGEXSV�PMKLX��PSGEXIH�SR�XLI�PIJX�WMHI�SJ�XLI�HMWTPE]��[MPP�GSRJMVQ�XLI�74%�GSRXVSP�LEW�FIIR�WIPIGXIH��-J
LIEXMRK�SRP]�E�4330��YWMRK�XLI�(3;2�EVVS[�OI]��PS[IV�XLI�74%�XIQTIVEXYVI�YRXMP�3**�MW�HMWTPE]IH�

*� 8LI�LIEX�TYQT�GSRXVSPW�EVI�RS[�WIX�XS�QEMRXEMR�XLI�HIWMVIH�[EXIV�XIQTIVEXYVI�JSV�XLI�4330�ERH�SV
74%�

8LMW�FVMIJ�MRJSVQEXMSR�MW�TVSZMHIH�EW�ER�EMHI�XS�MRWXEPPIVW��WIVZMGI��TIVWSRRIP��ERH�S[RIVW��8LI�MRXIRX�SJ� XLMW�
WIGXMSR� MW� XS� TVSZMHI� VETMH� EGGIWW� XS� ZIV]� FEWMG�STIVEXMSREP� MRJSVQEXMSR�� -RHMZMHYEPW�[LS�[MPP� FI� VSYXMRIP]�
YWMRK�� MRWXEPPMRK�� QEMRXEMRMRK�� ERH� WIVZMGMRK� XLMW� LIEX� TYQT�� EVI� WXVSRKP]� IRGSYVEKIH� XS� VIEH� XLMW� IRXMVI�
QERYEP��,IVIMR�� XLI� XIVQW��,IEX� 4YQT��,IEXIV�� ERH�9RMX� EVI� YWIH� W]RSR]QSYWP]��8LIWI� MRWXVYGXMSRW�
EVI� MRXIRHIH� JSV� PSGEP� GSRXVSP� SJ� E� LIEX� TYQT�� MRHITIRHIRX� SJ� ER� I\XIVREP� GSR�
XVSPPIV��3[RIVW��MJ�]SYV�MRWXEPPEXMSR�MRGPYHIW�ER�I\XIVREP�GSRXVSPPIV��GSRXEGX�]SYV�MRWXEPPMRK�
HIEPIV�� SV� XLI� I\XIVREP� GSRXVSPPIV� QERYJEGXYVIV�� JSV� I\XIVREP� GSRXVSPPIV� STIVEXMRK�
MRWXVYGXMSRW�

8LIWI� MRWXVYGXMSRW� EVI� JSV� UYMGO�WXEVXMRK� MR� XLI� ,)%8-2+� QSHI���� 3[RIVW� SJ� ,IEX�'SSP� YRMXW�� MR
SVHIV�XS�YXMPM^I�EPP�JIEXYVIW�SJ�XLIMV�LIEXIV��[MPP�GIVXEMRP]�[ERX�XS�EPWS�VIJIV�XS��3[RIV�0IZIP�4VSKVEQQMRK��
FIKMRRMRK�SR�TEKI����SJ�XLMW�QERYEP�



�

-28)66948)(��'3146)7736�6)78%68�;-00�&)�()0%=)(�&=�%4463<-1%8)0=���1-298)7�

,)%8-2+�59-'/�78%68�
�7834� �GSRXMRYIH
�

�)RH���5YMGO�7XEVX�
�7XST


�� 4VSKVEQ�*MPXIV�4YQT�6YR�8MQI�
1SWX�TSSP�WTE�W]WXIQW�YXMPM^I�E�XMQIV�SV�QYPXMJYRGXMSR�GSRXVSPPIV�XS�QEREKI�JMPXIV�TYQT�VYR�XMQIW��-J�]SYV
W]WXIQ�MRGSVTSVEXIW�WYGL�E�HIZMGI��JSPPS[�XLI�MRWXVYGXMSRW�FIPS[�
%� -X�[MPP�FI�RIGIWWEV]�XS�EPPS[�XLI�JMPXIV�TYQT�XS�VYR�GSRXMRYSYWP]�YRXMP�XLI�[EXIV�LEW�VIEGLIH�XLI

HIWMVIH�XIQTIVEXYVI��-J�E�XMQIV�GSRXVSPW�XLI�TSSP�JMPXIV�TYQT��MX�[MPP�FI�RIGIWWEV]�XS�SZIVVMHI�XLI
XMQIV�XS�EPPS[����LV��STIVEXMSR�

&� 3RGI�XLI�HIWMVIH�XIQTIVEXYVI�LEW�FIIR�SFXEMRIH������HE]W
��VIWIX�XLI�TYQT�GSRXVSP�HIZMGI��'SPHIV
QSRXLW�VIUYMVI�PSRKIV�VYRRMRK�XMQIW¯KIRIVEPP]�IMKLX�XS�X[IPZI�LSYVW�HE]�

'� %�LIEX�TYQT�GER�SRP]�STIVEXI�[LIR�XLI�JMPXIV�TYQT�MW�VYRRMRK��8LIVIJSVI��MX�QE]�FI�RIGIWWEV]¯
HYVMRK�GSSPIV�[IEXLIV¯XS�I\XIRH�XLI�[EXIV�SXPSҋW�LSYVW�SJ�HEMP]�STIVEXMSR��8LI�MRGVIEWIH�VYR
XMQI�MW�RIGIWWEV]�MR�SVHIV�XS�OIIT�YT�[MXL�MRGVIEWIH��[IEXLIV�VIPEXIH�LIEX� PSWWIW�

�� 'SRXMRYSYW�9WEKI�ERH�;EXIV�%VSYRH�,IEXIV�
'SRHIRWEXMSR����%JXIV�XLI�LIEX�TYQT�LEW�FIIR�STIVEXMRK�JSV�WSQI�XMQI��[EXIV�QE]�FI�SFWIVZIH 
WYVVSYRHMRK�XLI�LIEXIV��8LI�QSMWXYVI�WIIR�MW�GSRHIRWEXMSR�TVSHYGIH�EW�E�RSVQEP�F]�TVSHYGX�SJ 
XVERWJIVVMRK�LIEX�JVSQ�XLI�EMV�MRXS�XLI�TSSP�SV�WTE�[EXIV��5YERXMXMIW�SJ�����KEPPSRW�SJ�[EXIV�TVSHYGIH�TIV 
LSYV�EVI�GSQQSR�MJ�XLI�EMV�LYQMHMX]�MW�LMKL��'SRZIVWIP]��E�PS[�LYQMHMX]�GSRHMXMSR�QE]�VIWYPX�MR�RS 
GSRHIRWEXMSR�FIMRK�TVSHYGIH���-J�[EXIV�EVSYRH�YRMX�WIIQW�I\GIWWMZI��XS�XVSYFPIWLSSX��WII 
±;EXIV�'SQMRK�JVSQ�XLI�,IEX�4YQT�²


�� 8S�7XST�XLI�,IEX�4YQT�
%� 7IPIGX��3**�ZME�XLI�13()�WIPIGXSV��8LMW�QIXLSH�SJ�WLYX�HS[R�TVIWIVZIW�XLI�GSRXVSPPIV�WIXXMRKW�
&� %R�MRXIVVYTXMSR�SJ�[EXIV�JPS[¯WYGL�EW�[LIR�E�TYQT�XMQIV�MW�MR�GSRXVSP¯[MPP�EPWS�LEPX�LIEX�TYQT

STIVEXMSR�

�� 8S�&IKMR�,IEXMRK�
%� :IVMJ]�13()�MW�WIX�XS��,)%8��,)%
��XLIR��HITIRHMRK�SR�[LMGL�FSH]�SJ�[EXIV�MW�XS�FI�LIEXIH��YWI�XLI

4330���74%�WIPIGXSV�OI]�XS�WIPIGX��4330�SV�74%�
&� 4SWMXMSR�[EXIV�ZEPZIW�XS�JPS[�[EXIV�JVSQ�XLI�TSSP�SV�WTE��XLVSYKL�XLI�LIEXIV��ERH�FEGO�XS�XLI�TSSP

SV�WTE�
'� 7XEVX�XLI�[EXIV�TYQT��XLI�JER�[MPP�WXEVX��ERH�EJXIV���QMRYXI�XMQI�HIPE]�XLI�YRMX�[MPP�FIKMR�LIEXMRK��8LI

WIPIGXIH�FSH]�SJ�[EXIV�[MPP�FI�FVSYKLX�XS�XIQTIVEXYVI�ERH�QEMRXEMRIH�TIV�XLI�WIXXMRK�HIXIVQMRIH
TVIZMSYWP]�MR��±7IX�XLI�,IEXIV�'SRXVSPW�²

(� -R�STIVEXMSR��[LIRIZIV�XLI�EGXYEP��HMWTPE]IH
�[EXIV�XIQTIVEXYVI�JEPPW�FIPS[�XLI�HIWMVIH�WIX�TSMRX�
EJXIV�ER�MRMXMEP�XMQI�HIPE]�SJ���QMRYXIW��XLI�YRMX�[MPP�FIKMR�LIEXMRK�

238)���8,)�,)%8)6�'3286300)6� -2'36436%8)7�%2�%28-�7,368�'='0)�8-1)�()0%=��7,390(�34)6%8-32�&)



&RQQHFWLQJ�5HPRWH�&RQQHFWLRQV���$+1�+HDW�3XPS	

**Warning!**	Turn	off	&	disconnect	all	electrical	connections	prior	to	beginning	work.

��:LUH�5HPRWH�6\VWHP�2QO\

�� 7XUQ�RII�	�GLVFRQQHFW�DOO�HOHFWULFDO�FRQQHFWLRQV�WR�WKH�+HDW�3XPS�	�WKH�5HPRWH�

$XWRPDWLRQ�6\VWHP�

�� &RQQHFW�WKH���ZLUHV�IURP�WKH�UHPRWH�V\VWHP�WR�7HUPLQDOV�<�=�RI�WKH�+HDW�3XPS��2XW�RI� 

WKH�;�<�=�7HUPLQDOV�ORFDWHG�RQ�WKH�LQWHUQDO�FRQWURO�ERDUG�LQ�WKH�KHDW�SXPS¶V�HOHFWULF�ER[��

�� &ORVH�+HDW�3XPS�SDQHOV�DQG�UHVWRUH�SRZHU�WR�+HDW�3XPS�

�� 7XUQ�³3RRO´�WKHUPRVWDW�WR�WKH�2))�SRVLWLRQ�E\�SUHVVLQJ�WKH�³GRZQ´�NH\�RQ�WKH�KHDW�
SXPS�FRQWURO�SDQHO��VHW�WHPSHUDWXUH�EHORZ����GHJUHHV����7KHQ�SUHVV�³SRRO�VSD´�NH\�RQFH�WR�
VHOHFW�VSD�WKHUPRVWDW���6HW�³6SD´�WKHUPRVWDW�WR�2))�SRVLWLRQ�E\�SUHVVLQJ�DQG�KROGLQJ
³GRZQ´�NH\�RQ�WKH�KHDW�SXPS�FRQWURO�SDQHO��VHW�WHPSHUDWXUH�EHORZ����GHJUHHV�

�� 


�3OHDVH�QRWH��WKH�QH[W�VHYHUDO�VWHSV�DUH�WLPHG«�,I�\RX�GR�QRW�SUHVV�WKH�QH[W�EXWWRQ�
LQ�WLPH��WKH�ERDUG�ZLOO�UHVHW�FDXVLQJ�\RX�WR�UHVWDUW�WKH�VWHSV�VWDUWLQJ�ZLWK�WKLV�VWHS��


�
6LPXOWDQHRXVO\�SUHVV�DQG�KROG�WKH�³XS´�	�³GRZQ´�NH\V�XQWLO�³&)�´�LV�GLVSOD\HG�

�� :KLOH�³&)�´�LV�GLVSOD\HG��SUHVV�WKH�³SRRO�VSD´�NH\�UHSHDWHGO\�XQWLO�³/2&´�LV�GLVSOD\HG��
1RZ�SUHVV�³83´�NH\��UHSHDWHGO\��XQWLO�³��´�RU�³���´�LV�GLVSOD\HG�

�� 3UHVV�³3RRO�6SD´�NH\�UHSHDWHGO\�XQWLO�³-$2´�LV�GLVSOD\HG���7KHQ�SUHVV�³83´�NH\�
UHSHDWHGO\�XQWLO�³�´�LV�GLVSOD\HG���:$,7«�SUHVV�QR�RWKHU�EXWWRQV�

�� $IWHU�D�GHOD\�RI�DERXW����VHFRQGV��ZDWHU�WHPSHUDWXUH�ZLOO�GLVSOD\��1RZ�\RX�FDQ�VWDUW�
FRQWUROOLQJ�\RXU�KHDW�SXPS�ZLWK�WKH�UHPRWH�V\VWHP�	�HQMR\��

�



��:LUH�5HPRWH�6\VWHP�2QO\�




&DXWLRQ���2QO\�QRQ�SRZHUHG�FLUFXLWV�VKDOO�EH�FRQQHFWHG�WR�WKH�)6���
WHUPLQDOV��'DPDJH�IURP�VXSSO\LQJ�SRZHU�WR�)6���WHUPLQDOV�DUH�QRW�FRYHUHG�
E\�ZDUUDQW\�����

ϭͿ 7XUQ�RII�	�GLVFRQQHFW�DOO�HOHFWULFDO�FRQQHFWLRQV�WR�WKH�+HDW�3XPS�	�WKH�5HPRWH�
$XWRPDWLRQ�6\VWHP�

ϮͿ 5XQ����JD�PLQ���ORZ�YROWDJH�ZLULQJ�WR�FRPPRQ�DQG�VSD�FRQQHFWLRQV�RI�H[WHUQDO�
FRQWUROOHU��3RRO�ZLUH�QRW�XVHG����8VLQJ�IHPDOH�VSDGH�FRQQHFWRUV��FRQQHFW�WKH���ZLUHV�WR�
WKH�)6���7HUPLQDOV�WR�WKH�ULJKW�RI�WKH�;�<�=���'2�127�86(�;�<�=�72�&211(&7�7+(���
:,5(6�

ϯͿ &ORVH�+HDW�3XPS�SDQHOV�DQG�UHVWRUH�SRZHU�WR�+HDW�3XPS�

ϰͿ 0DNH�VXUH�SRRO�ZDWHU�SXPS�LV�RQ�

ϱͿ 7XUQ�³3RRO´�WKHUPRVWDW�WR�\RXU�GHVLUHG�ZDWHU�WHPSHUDWXUH�IRU�WKH�3RRO�SRVLWLRQ�
E\�SUHVVLQJ�WKH�³GRZQ´�NH\�RQ�WKH�KHDW�SXPS�FRQWURO�SDQHO���7KHQ�SUHVV�³SRRO�VSD´�NH\�
RQFH�WR�VHOHFW�VSD�WKHUPRVWDW���6HW�³6SD´�WKHUPRVWDW�WR�\RXU�GHVLUHG�ZDWHU�
WHPSHUDWXUH�IRU�WKH�6SD�E\�SUHVVLQJ�DQG�KROGLQJ�³GRZQ´�NH\�RQ�WKH�KHDW�SXPS�FRQWURO�
SDQHO�

ϲͿ 


�3OHDVH�QRWH��WKH�QH[W�VHYHUDO�VWHSV�DUH�WLPHG«�,I�\RX�GR�QRW�SUHVV�WKH�QH[W�
EXWWRQ�LQ�WLPH��WKH�ERDUG�ZLOO�UHVHW�FDXVLQJ�\RX�WR�UHVWDUW�WKH�VWHSV�VWDUWLQJ�ZLWK�WKLV�VWHS��



�6LPXOWDQHRXVO\�SUHVV�DQG�KROG�WKH�³XS´�	�³GRZQ´�NH\V�XQWLO�³&)�´�LV�
GLVSOD\HG�

ϳͿ:KLOH�³&)�´�LV�GLVSOD\HG��SUHVV�WKH�³SRRO�VSD´�NH\�UHSHDWHGO\�XQWLO�³/2&´�LV�
GLVSOD\HG��1RZ�SUHVV�³83´�NH\��UHSHDWHGO\��XQWLO�³��´�RU�³���´�LV�GLVSOD\HG�

ϴͿ 3UHVV�³3RRO�6SD´�NH\�UHSHDWHGO\�XQWLO�³)6�´�LV�GLVSOD\HG���3UHVV�³83´�NH\�
UHSHDWHGO\�XQWLO�³�´�LV�GLVSOD\HG���:$,7«�SUHVV�QR�RWKHU�EXWWRQV�

ϵͿ $IWHU�D�GHOD\�RI�DERXW����VHFRQGV��ZDWHU�WHPSHUDWXUH�ZLOO�GLVSOD\��1RZ�\RX�FDQ�VWDUW�
FRQWUROOLQJ�\RXU�KHDW�SXPS�ZLWK�WKH�UHPRWH�V\VWHP�	�HQMR\��

1RZ�ZKHQ�5HPRWH�6\VWHP�LV�FDOOLQJ�IRU�KHDW��WKH�+HDW�
3XPS�ZLOO�GLVSOD\�LQ�WKH�6SD�0RGH�ZKHQ�KHDWLQJ�3RRO�
DQG�RU��6SD����

,I�\RX�KDYH�DQ\�TXHVWLRQV��SOHDVH�FDOO�FXVWRPHU�VXSSRUW�

�
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,)%8)6�'3286307
'SRXVSP�4ERIP�0E]SYX

�%44)%6%2')�:%6-)7�&=�13()0


'SRXVSP�&YXXSRW��-RHMGEXSV�0MKLXW��
�(MWTPE]�
�%7�-2(-'%8)(�&=�'-6'0)(�291&)67


�
 4330���74%�7)0)'836�¯�7IPIGXW�IMXLIV�TSSP�SV�WTE�XLIVQSWXEX�
�
 '330-2+�-2(-'%836�0-+,8�¯�-RHMGEXIW�YRMX�MW�GSSPMRK���2SXI��XLMW�PMKLX�RSRJYRGXMSREP�[MXL

LIEX�SRP]�QSHIPW�


�
 94�%663;�¯�-RGVIEWIW�XIQTIVEXYVI�WIXXMRK���1E\MQYQ�WIXXMRK�MW�����S*


�
 (3;2�%663;�¯�(IGVIEWIW�XIQTIVEXYVI�WIXXMRK���1MRMQYQ�WIXXMRK�MW����S*


�
 ,)%8-2+�-2(-'%836�0-+,8�¯�-RHMGEXIW�YRMX�MW�LIEXMRK�
�
 13()�7)0)'836�¯�9WIH�XS�WIPIGX�FIX[IIR�XLI�,IEXMRK��'SSPMRK��%YXS�'LERKISZIV��ERH�3JJ

JSV�,IEX�
�'SSP�QSHIPW��9WIH�XS�WIPIGX�FIX[IIR�,IEXMRK�ERH�3JJ�JSV�LIEX�SRP]�QSHIPW�

�
 74%�-2(-'%836�0-+,8�¯�-RHMGEXIW�LIEXIV�MW�VIJIVIRGMRK�WTE�XLIVQSWXEX�
�
 4330�-2(-'%836�0-+,8�¯�-RHMGEXIW�LIEXIV�MW�VIJIVIRGMRK�TSSP�XLIVQSWXEX�
�
 0)(�(-740%=�¯�(MWTPE]W�[EXIV�XIQTIVEXYVI�[LIR�RS�OI]W�EVI�FIMRK�TVIWWIH��(MWTPE]W�HIWMVIH

XIQTIVEXYVI�[LIR�94�%663;�SV�(3;2�%663;�MW�TVIWWIH��%PWS�HMWTPE]W�STIVEXMSREP�
TVSKVEQQMRK��ERH�JEYPX�GSHIW�EW�ETTPMGEFPI�

��
 ()7-6)(�8)14)6%896)�0-+,8�¯�-RHMGEXIW�XIQTIVEXYVI�WIX�TSMRX�MW�FIMRK�HMWTPE]IH�
-RHMGEXIW�XIQTIVEXYVI�WIX�TSMRX�MW�FIMRK�GLERKIH�HYI�XS�XLI�94�%663;�SV�(3;2�%663;�FIMRK
TVIWWIH�

��
 ;%8)6�8)14)6%896)�0-+,8�¯�-RHMGEXIW�GYVVIRX�[EXIV�XIQTIVEXYVI�MW�FIMRK�HMWTPE]IH�
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8,)�*3003;-2+�'3()7�;-00�&)�(-740%=)(�%7�4%68�3*

8,)�2361%0�34)6%8-32�3*�8,)�,)%8)6�

3TIVEXMSREP�
�4VSKVEQQMRK�'SHIW

*03������ 2S�;EXIV�*PS[�(IXIGXIH��8LMW�GSHI�ETTIEVW�[LIRIZIV�XLI�GMVGYPEXMRK�TYQT�MW�SJJ��SV�[LIR
XLI�LIEXIV�MW�RSX�VIGIMZMRK�GSVVIGX�[EXIV�JPS[�

3**������ 7]WXIQ�MW�3JJ��8LMW�GSHI�ETTIEVW�[LIRIZIV�LIEXIV�LEW�FIIR�XYVRIH�SJJ�ZME�XLI�QSHI
WIPIGXSV�FYXXSR��SV�[LIR�XLI�XIQTIVEXYVI�WIX�TSMRX�LEW�FIIR�PS[IVIH�FIPS[����S*�

'*-������� 'IPWMYW�*ELVIRLIMX�7IPIGXMSR��8LMW�MW�E�TVSKVEQQMRK�IRXV]�TSMRX�XS�WIPIGX�MR�[LMGL�JSVQEX
XLI�[EXIV�XIQTIVEXYVI�[MPP�FI�HMWTPE]IH�

90'������ 9WIV�0SGO�'SHI��8LMW�MW�E�TVSKVEQQMRK�IRXV]�TSMRX��[LIR�EGXMZEXIH��WXITW�XS�XLI�RI\X
QIRY�PIZIP��)0'�

)0'������ )RXIV�0SGO�'SHI��8LMW�E�TVSKVEQQMRK�IRXV]�TSMRX��TIVQMXW�IRH�YWIV�XS�WIPIGX�E�WIGVIX
GSHI��XLIVIF]�PMQMXMRK�EGGIWW�XS�XLI�S[RIV�WIXXMRKW�

'*3�������'EPP�*PI\�3TXMSRW��8LMW�MW�E�TVSKVEQQMRK�IRXV]�TSMRX��[LIR�YWIH�MR�GSRNYRGXMSR�[MXL�ER
'EPP�*PI\�EHH�SR�OMX��TIVQMXW�XLI�YWI�SJ�'%00�SV�*0)<�STXMSRW�

*7�������� ,IEXIV�MR�(IJVSWX�1SHI��%TTPMGEFPI�XS�,IEX�3RP]�9RMXW��SRP]
��8LMW�GSHI�ETTIEVW�EW�E
RSVQEP�HMWTPE]�HYVMRK�TIVMSHW�SJ�PS[IV�EMV�XIQTIVEXYVIW��7IUYIRGI�JSPPS[W�

,IEX�3RP]�(IJVSWX�7IUYIRGI��*ER�GSRXMRYIW�XS�VYR�ERH�GSQTVIWWSV�MW�SJJ��'SQTVIWWSV�[MPP�
VIWXEVX�[LIR�EMV�GSMP�XIQTIVEXYVI�VMWIW�XS�ETTVS\MQEXIP]����*�

03'�������8LMW�MW�E�7IVZMGI�)RXV]�4SMRX��RSX�MRXIRHIH�JSV�YWI�F]�XLI�S[RIV
��8LI?03'A�GSHI�TIVQMXW
WIVZMGI�TIVWSREP�XS�IRXIV�E�JEGXSV]�GSHI�JSV�EGGIWW�XS�EHNYWXEFPI�GEPMFVEXMSR�ERH�WMXI�HITIRHERX�
WIXYT�TEVEQIXIVW��7IVZMGI�EHNYWXQIRXW�EVI�EZEMPEFPI�XS�EYXLSVM^IH�MRWXEPPEXMSR�ERH��WIVZMGI�
TIVWSRRIP��SRP]�

,)%8)6�'3286307���GSRXMRYIH

*EMPYVI�XS�LIIH�XLI�JSPPS[MRK�QE]�VIWYPX�MR�IUYMTQIRX�HEQEKI�
ERH�ZSMHMRK�SJ�QERYJEGXYVIVҋW�[EVVERX]�'%98-32��

,IEX� TYQTW� GSRXEMR� RS� S[RIV�WIVZMGIEFPI� GSQTSRIRXW�� 3[RIV�MRMXMEXIH� EHNYWXQIRXW�� FI]SRH� XLI�
GSRXVSPPIV� ±03'²� GSHI�� QYWX� RSX� FI� EXXIQTXIH�� -J� EHNYWXQIRXW� EVI� HIIQIH� RIGIWWEV]�� XLI�
S[RIV�WLSYPH�GSRXEGX�MRWXEPPMRK�HIEPIV�SV�'YWXSQIV�7YTTSVX�EX�����
����������
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,)%8)6�'3286307���GSRXMRYIH
7XEVX�9T�
�7IXXMRK�3TIVEXMRK�'SRXVSPW

3[RIV�0IZIP�4VSKVEQQMRK� -RWXVYGXMSRW� �'SQTPIXI

'SZIVIH� [MXLMR� XLMW� WIGXMSR� EVI� JIEXYVIW� ERH� WIXXMRKW� X]TMGEPP]� EGGIWWIH� JMVWX� F]� XLI� MRWXEPPIV�� ERH� XLIR�
VIQEMRMRK�EGGIWWMFPI�F]�XLI�IRH�YWIV��XLI�S[RIV
��8LIWI�JIEXYVIW�VIWMHI�EX�XLI�0IZIP���EGGIWW�TSMRX�[MXLMR�
XLI�QMGVSTVSGIWWSV��2SXI��MJ�TVIJIVVIH��EPP�TVSKVEQQMRK�QE]�FI�TIVJSVQIH�[MXLSYX�[EXIV�JPS[��[EMXMRK�XS�
WXEVX�XLI�[EXIV�TYQT�EW�XLI�PEWX�WXIT�MR�XLI�WIX�YT�ERH�VYR�TVSGIWW�

�� %TTP]MRK�4S[IV�XS�8LI�'SRXVSPPIV�
%� ;LIR�TS[IV�MW�JMVWX�ETTPMIH��XLI�GSRXVSPPIV�TIVJSVQW�E�PEQT�XIWX�ERH�XLI�HMWTPE]�[MPP�VIEH

?���A��*SPPS[MRK�?���A�XLI�WSJX[EVI�ZIVWMSR�[MPP�HMWTPE]�FVMIJP]�

&� 8LI�GSRXVSP�[MPP�XLIR�HMWTPE]�XLI�EGXYEP�[EXIV�XIQTIVEXYVI��TVSZMHIH�XLI�GMVGYPEXMRK�TYQT�MW
STIVEXMRK��ERH�EHIUYEXI�[EXIV�MW�JPS[MRK�XLVSYKL�XLI�LIEXIV�

'� -J�XLI�TSSP�GMVGYPEXMRK�TYQT�MW�SJJ��XLI�GSRXVSP�[MPP�HMWTPE]��?*03A��8LMW�GSHI�QIWWEKI�MRHMGEXIW�RS��SV
MRWYJJMGMIRX
�[EXIV�MW�FIMRK�GMVGYPEXIH�XLVSYKL�XLI�LIEX�TYQT�

�� 13()�'SRXVSPW�)\TPEMRIH��ERH�7XEVXMRK�XLI�,IEX�4YQT�
%� 3RGI�IPIGXVMGEP�TS[IV�MW�WYTTPMIH�XS�XLI�LIEX�TYQT��WYJJMGMIRX�[EXIV�MW�GMVGYPEXMRK��ERH�XLI�LIEXIV

GSRXVSPPIV�LEW�WYGGIWWJYPP]�GSQTPIXIH�MXW�WIPJ�XIWX��XLI�LIEXIV�MW�VIEH]�XS�STIVEXI�

&� 8LI�LIEX�TYQT�MW�WLMTTIH�[MXL�XLI�GSRXVSPPIV�?13()A�JYRGXMSR�WIX�XS�±3**²��8LIVI�EVI�X[S�[E]W
XS�W[MXGL�XLI�LIEX�TYQT�3**���*MVWX�1IXLSH��3RI�SJ�XLI�JYRGXMSRW�SJ�XLI�?13()A�FYXXSR�MW�±3**²�
7IGSRH�1IXLSH��8LI�XLIVQSWXEX�WIX�TSMRX�GER�FI�PS[IVIH�XS�E�TSWMXMSR�FIPS[�XLI�QMRMQYQ
XIQTIVEXYVI�WIXXMRK����S*
��XLMW�EGXMSR�[MPP�GEYWI�XLI�HMWTPE]�XS�VIEH
±3**²��8S�W[MXGL�XLI�YRMX�32��JMVWX�YWI�XLI�QSHI�FYXXSR�XS�WIPIGX�XLI�,)%8�QSHI°JSV�,IEX�3RP]
QSHIPW°SV��MJ�XLI�LIEX�TYQT�MW�E�,IEX�ERH�'SSP�QSHIP��YWI�XLI�QSHI�FYXXSR�XS�WIPIGX�SRI�SJ�XLI
JSPPS[MRK�QSHIW��,)%8��'330��SV�%',��%YXS�'LERKIV�3ZIV
��-R�XLI�?3**A�QSHI��XLI�EGXYEP�[EXIV
XIQTIVEXYVI�[MPP�FI�HMWTPE]IH�EW�PSRK�EW�XLI�GMVGYPEXMRK�TYQT�MW�STIVEXMSREP�ERH�GSVVIGX�[EXIV�JPS[�MW
TVIWIRX��-R�XLI�IZIRX�[EXIV�MW�RSX�GMVGYPEXMRK�XLVSYKL�XLI�LIEX�TYQT��SV�JPS[�MW�MRWYJJMGMIRX
��XLI
GSRXVSPPIV�[MPP�HMWTPE]�XLI�?*03A��2S�;EXIV�*PS[
�GSHI�QIWWEKI�

'� 9WMRK�XLI�94�%663;�OI]��MRGVIEWI�XLI�HIWMVIH�XIQTIVEXYVI�YRXMP�MX�I\GIIHW�XLI�ZEPYI�SJ�XLI�EGXYEP
XIQTIVEXYVI�HMWTPE]IH���2SXI��7II���±��²�PEXIV�MR�XLMW�WIGXMSR��MJ�±���²�MW�HMWTPE]IH�YTSR�TVIWWMRK
IMXLIV�XLI�YT�SV�HS[R�EVVS[�OI]W�
�3RGI�XLI�HIWMVIH�XIQTIVEXYVI�LEW�FIIR�IRXIVIH��XLI�HMWTPE]�[MPP
VIEH�XLI�EGXYEP�XIQTIVEXYVI�ERH�XLI�LIEX�TYQT�[MPP�WXEVX�XS�STIVEXI��&SXL�XLI�GSQTVIWWSV�ERH�XLI
JER�QYWX�FI�STIVEXMRK�FIJSVI�XLI�±,IEXMRK²�0)(�[MPP�MPPYQMREXI��2SXI��;LIR�13()�JYRGXMSR�MW�3**�
XLI�GYVVIRX�[EXIV�XIQTIVEXYVI�[MPP�FI�HMWTPE]IH��RS�JYRGXMSRW��ZEPYIW��SV�TVSKVEQQMRK�[MPP�FI
EZEMPEFPI�JSV�EHNYWXQIRX�


�� 8YVRMRK�8LI�,IEX�4YQT�3JJ�
%� 1IXLSH����YWMRK�XLI�?13()A�OI]��TVIWW�XLI�OI]�YRXMP�XLI�HMWTPE]�VIEHW�±3**²�8LI

LIEXIV�[MPP�WLYX�SJJ�ERH�VIQEMR�SJJ�YRXMP�XLI�?13()A�OI]�MW�YWIH�XLI�WIPIGX�ER�STIVEXMSREP�QSHI�
8LMW�MW�XLI�TVIJIVVIH�QIXLSH�JSV�WLYXXMRK�SJJ�XLI�LIEX�TYQT�

&� 1IXLSH����YWMRK�XLI�(3;2�OI]��TVIWW�XLI�OI]�YRXMP�XLI�HIWMVIH�[EXIV�XIQTIVEXYVI�VIEGLIW���S*
�QMRMQYQ�WIXXMRK
��XLIR��TVIWW�XLI�(3;2�OI]�SRI�QSVI�XMQI��GEYWMRK�XLI�HMWTPE]�XS�VIEH�±3**²�
8LMW�QIXLSH�MW�X]TMGEPP]�YWIH�MR�GSRNYRGXMSR�[MXL���[MVI�I\XIVREP�GSRXVSPPIVW��XLIWI�GSRXVSPPIVW�EVI
IUYMTTIH�[MXL�XLIMV�S[R�XLIVQSWXEXW�

�'SRXMRYIH� SR� 2I\X� 4EKI
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�� 7IPIGXMRK�4SSP�7TE�8LIVQSWXEX�7IXXMRKW�
%� 4VIWW�XLI�?4330�74%A�OI]�XS�XSKKPI�FIX[IIR�XLI�TSSP�ERH�XLI�WTE�XIQTIVEXYVI�WIX�TSMRXW�

&� 8LI�TSSP�WTE�0)(�MRHMGEXSV�PMKLXW��PSGEXIH�XS�XLI�PIJX�SJ�XLI�XIQTIVEXYVI�HMWTPE]��[MPP�GSRJMVQ�XLI
WIPIGXIH�WIX�TSMRX�

�� 'LERKMRK�8LI�4SSP�8IQTIVEXYVI�7IX�4SMRX�
%� 9WMRK�XLI�?4330�74%A�OI]��WIPIGX�XLI�4330�XIQTIVEXYVI�WIX�TSMRX��8LI�TSSP�WIX�TSMRX�MRHMGEXSV

PMKLX�[MPP�GSRJMVQ�XLI�WIPIGXMSR�

&� 8LI�TSSP�XIQTIVEXYVI�WIX�TSMRX�MW�EHNYWXEFPI�JVSQ�E�QMRMQYQ�SJ���S*�XS�E�QE\MQYQ�SJ����S*�
4VIWWMRK�XLI�?94�%663;A�OI]�[MPP�VEMWI�XLI�WIX�TSMRX���HIKVII�JSV�IZIV]�TYWL�SJ�XLI�FYXXSR�
4VIWWMRK�XLI�?(3;2�%663;A�OI]�[MPP�PS[IV�XLI�WIX�TSMRX���HIKVII�JSV�IZIV]�TYWL�SJ�XLI�FYXXSR�

�� 'LERKMRK�8LI�7TE�8IQTIVEXYVI�7IX�4SMRX�
%� 9WMRK�XLI�?4330�74%A�OI]��WIPIGX�XLI�74%�XIQTIVEXYVI�WIX�TSMRX��8LI�WTE�WIX�TSMRX�MRHMGEXSV�PMKLX

[MPP�GSRJMVQ�XLI�WIPIGXMSR�

&� 8LI�WTE�XIQTIVEXYVI�WIX�TSMRX�MW�EHNYWXEFPI�JVSQ�E�QMRMQYQ�SJ���S*�XS�E�QE\MQYQ�SJ����S*�
4VIWWMRK�XLI�?94�%663;A�OI]�[MPP�VEMWI�XLI�WIX�TSMRX���HIKVII�JSV�IZIV]�TYWL�SJ�XLI�FYXXSR�
4VIWWMRK�XLI�?(3;2�%663;A�OI]�[MPP�PS[IV�XLI�WIX�TSMRX���HIKVII�JSV�IZIV]�TYWL�SJ�XLI�FYXXSR�

�� 7IPIGXMRK�&IX[IIR�S*�ERH�S'�
%� 7MQYPXERISYWP]�TVIWW�ERH�LSPH�FSXL�XLI�?94�%663;A�ERH�?(3;2�%663;A�OI]W�YRXMP

?'*�A��'IPWMYW���*ELVIRLIMX
�GSHI�ETTIEVW�
&� ;MXL�XLI�?'*�A�GSHI�HMWTPE]IH��TVIWWMRK�XLI�?94�%663;A�SV�?(3;2�%663;A�OI]W�[MPP�GLERKI

XLI�WIPIGXMSR�GSHI�XS�IMXLIV�±�²�SV�±�²��7IPIGX�±�²�JSV�*ELVIRLIMX�XIQTIVEXYVI�HMWTPE]��SV�±�²�JSV
'IPWMYW�XIQTIVEXYVI�HMWTPE]��3RGI�XLI�HIWMVIH�XIQTIVEXYVI�HMWTPE]�QSHI�LEW�FIIR�WIPIGXIH��RSX
TVIWWMRK�ER]�FYXXSRW�JSV����WIGSRHW�[MPP�EPPS[�XLI�GSRXVSPPIV�XS�WEZI�XLI�WIPIGXMSR�ERH�VIXYVR�XS�XLI
RSVQEP�STIVEXMRK�QSHI��4VIWWMRK�XLI�_4330�74%A�OI]�[MPP�EPWS�WEZI�XLI�WIPIGXMSR�ERH�WXIT�XS�XLI
RI\X�QIRY�TEVEQIXIV��?90'A��9WIV�0SGO�'SHI
�

�� 9WIV�0SGO�'SHI�3TXMSR�?90'A�
8LMW�3TXMSR�)\TPEMRIH�
,IEX�TYQTW�EVI�WLMTTIH�JVSQ�XLI�JEGXSV]�[MXL�XLI�?90'A�STXMSR�HMWEFPIH��)REFPMRK�XLI�?90'A�JYRGXMSR
TIVQMXW�XLI�LIEX�TYQT�S[RIV�XS�VIWXVMGX�EGGIWW�XS�XLI�XQLWҋV�GSRXVSPW��;MXL�XLI�?90'A�JYRGXMSR
IREFPIH��YRPIWW�XLI�GSVVIGX�90'�GSHI�RYQFIV�MW�IRXIVIH��GLERKIW�XS�0IZIP���TVSKVEQQMRK�EVI�RSX
TSWWMFPI���-�I���%PXIVMRK�XIQTIVEXYVI�WIX�TSMRXW��4SSP�7TE�WIPIGXMSR��'�*�HMWTPE]�GLERKIW��IXG���[MPP�RSX�FI
TSWWMFPI
��8LI�?90'A�STXMSR�GER�FI�XLSYKLX�SJ�EW�ER�IPIGXVSRMG�PSGOEFPI�GSZIV�JSV�XLI�GSRXVSPW�

�'SRXMRYIH� SR� 2I\X� 4EKI


7XEVX�9T�
�7IXXMRK�3TIVEXMRK�'SRXVSPW
3[RIV�0IZIP�4VSKVEQQMRK�-RWXVYGXMSRW
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�90'� 'SRXMRYIH� SR� 2I\X� 4EKI


7XEVX�9T�
�7IXXMRK�3TIVEXMRK�'SRXVSPW�
3[RIV�0IZIP�4VSKVEQQMRK�-RWXVYGXMSRW

�� 9WIV�0SGO�'SHI�3TXMSR�?90'A���GSRXMRYIH�
%� 7IPIGXMRK�90'�3TXMSR�

�
 4VIWW�IMXLIV�XLI�94�SV�(3;2�%663;�OI]W��MJ�±03'²�MW�QSQIRXEVMP]�HMWTPE]IH�JSPPS[IH�F]
±�²��XLI�90'�JIEXYVI�MW�IREFPIH��-J�±�²�HMWTPE]W�TVSGIIH�XS�±�
²�SJ�XLMW�WIGXMSR��SXLIV[MWI��WII
RYQFIV�±��²�FIPS[�

�
 7MQYPXERISYWP]�TVIWW�ERH�LSPH�FSXL�XLI�?94�%663;A�ERH�?(3;2�%663;A�OI]W�YRXMP�?'*�A
�'IPWMYW���*ELVIRLIMX
�GSHI�ETTIEVW�

�
 4VIWW�XLI�?4330�74%A�OI]�SRGI�XS�HMWTPE]��?90'A�

�
 ;MXL�?90'A�HMWTPE]IH��TVIWWMRK�IMXLIV�XLI�9T�SV�(S[R�%VVS[�OI]�[MPP�HMWTPE]�IMXLIV�±�²�SV�±�²�
7IPIGXMRK�±�²�[MPP�EPPS[�XLI�OI]TEH�XS�VIQEMR�YRPSGOIH��7IPIGXMRK�±�²�[MPP�IREFPI�XLI�9WIV�0SGO
'SHI�STXMSR��8LIR��XS�IRXIV�E�PSGO�GSHI�RYQFIV��TVIWW�XLI�?4330�74%A�OI]�SRGI�XS�HMWTPE]
?)0'A��)RXIV�0SGO�'SHI
�

�
 ;MXL�?)0'A�HMWTPE]IH��YWI�XLI�9T�SV�(S[R�EVVS[�OI]W�XS�WIPIGX�E�PSGO�GSHI��8LI�GSHI�GER�FI
ER]�RYQFIV�JVSQ�±��²�XS�±��²��8LI�JEGXSV]�WIX�PSGO�GSHI�MW�±�²��2SX�TVIWWMRK�ER]�FYXXSRW�JSV
���WIGSRHW�[MPP�EPPS[�XLI�GSRXVSPPIV�XS�WEZI�XLI�WIPIGXMSR�ERH�VIXYVR�XS�XLI�RSVQEP�STIVEXMRK
QSHI��4VIWWMRK�XLI�_4330�74%A�OI]�[MPP�EPWS�WEZI�XLI�WIPIGXMSR��ERH�[MPP�WXIT�XLI�GSRXVSPPIV�XS
XLI�RI\X�QIRY�TEVEQIXIV��?'*3A��'EPP�*PI\�3TXMSRW
�

�
 3RGI�XLI�90'�STXMSR�LEW�FIIR�IREFPIH��TVIWWMRK�ER]�OI]�[MPP�QSQIRXEVMP]�HMWTPE]
±03'²�JSPPS[IH�F]�±�²��TVSQTXMRK�XLI�IRXV]�SJ�XLI�GSVVIGX�PSGO�GSHI�RYQFIV
��8S�KEMR�EGGIWW
XS�XLI�GSRXVSPPIV�

E� 9WMRK�XLI�?94�%663;A�OI]��WGVSPP�XS�XLI�GSVVIGX�PSGO�GSHI�RYQFIV��XLIR�

F� 4VIWW�XLI�?4330�74%A�OI]©�'YVVIRX�[EXIV�XIQTIVEXYVI�[MPP�FI�HMWTPE]IH©�'SRXVSP�WIXXMRK
GER�RS[�FI�ZMI[IH�SV�GLERKIH�EW�HIWMVIH�

G� %JXIV�E�TIVMSH�SJ�ETTVS\MQEXIP]�JSYV���
�QMRYXIW��HYVMRK�[LMGL�XMQI�RS�FYXXSRW�LEZI�FIIR
TVIWWIH��XLI�GSRXVSPPIV�[MPP�EYXSQEXMGEPP]�VIXYVR�XS�XLI�PSGOIH�QSHI��4VSZMHIH�90'�WIPIGXMSR
MW�WIX�XS�±��²�XLI�GSRXVSPPIV�[MPP�EP[E]W�JEMP�WEJI�MR�XLI�PSGOIH�QSHI�

H� ;MXLSYX�ORS[PIHKI�SJ�XLI�GSVVIGX�PSGO�GSHI��ERH�[MXL�XLI�90'�IREFPIH��GSRXVSP�EHNYWXQIRXW
[MPP�RSX�FI�TSWWMFPI��&I�GIVXEMR�XS�VIGSVH�]SYV�PSGO�GSHI�MR�E�WEJI�TPEGI��8LI�PSGO
GSHI�QE]�FI�GLERKIH�ER]�RYQFIV�SJ�XMQIW�F]�JSPPS[MRK�XLI�MRWXVYGXMSRW�HIXEMPIH�MR�XLMW
WIGXMSR�

&� (I�%GXMZEXMRK�XLI�9WIV�0SGO�'SHI�?90'A�JYRGXMSR�

�
 *SPPS[MRK�XLI�MRWXVYGXMSRW�HIXEMPIH�TVIZMSYWP]�EX��±����
²���TVIWW�ER]�OI]�ERH�IRXIV�XLI�YWIV�PSGO
GSHI�RYQFIV��XLIR�TVIWW�XLI�?4330�74%A�OI]�

�
 -QQIHMEXIP]�JSPPS[MRK�XLI�IRXV]�SJ�XLI�YWIV�PSGO�GSHI��WMQYPXERISYWP]�TVIWW�ERH�LSPH�XLI�?94
%663;A�ERH�?(3;2�%663;A�OI]W�YRXMP�XLI�GSHI�?'*�A�ETTIEVW�SR�XLI�HMWTPE]�

�
 8LIR��YWI�XLI�?4330�74%A�OI]�XS�WGVSPP�XS�XLI�?90'A�QIWWEKI��TVIWW�XLI�?(3;2�%663;A
OI]�XS�GLERKI�XLI�HMWTPE]�XS�±�²��8LMW�[MPP�HMWEFPI�XLI�9WIV�PSGO�JYRGXMSR�
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�� 7IPIGXMRK�'EPP�*PI\�4YQT�3TXMSRW�?'*3A�
+IRIVEP�-RJSVQEXMSR�
8LI�'EPP�*PI\�STXMSR�EYXSQEXMGEPP]�EHNYWXW�XLI�VYR�XMQI�SJ�XLI�[EXIV�GMVGYPEXSV�TYQT��ERH�LIEXIV��FEWIH�
YTSR�GLERKMRK�[IEXLIV�GSRHMXMSRW��;MXLSYX�'EPP�*PI\��EW�[IEXLIV�GSRHMXMSRW�KVS[�TVSKVIWWMZIP]�GSSPIV�
HYVMRK�[MRXIV�QSRXLW��SV�[LIR�YRYWYEPP]�GSPH�[IEXLIV�SGGYVW��XLI�VYR�HYVEXMSR�SJ�XLI�GMVGYPEXSV�TYQT�
QE]�VIUYMVI�QERYEP�EHNYWXQIRXW�XS�TIVQMX�XLI�LIEXIV�XS�QEMRXEMR�SV�VIEXXEMR�HIWMVIH�[EXIV�XIQTIVEXYVI�
�XLI�[EXIV�TYQT�QYWX�FI�VYRRMRK�MR�SVHIV�JSV�XLI�LIEXIV�XS�STIVEXI
��0MOI[MWI��[MXLSYX�'EPP�*PI\��SRI�
QYWX�VIQIQFIV�XS�VIWIX�XLI�TYQT�VYR�GSRXVSPW�JSPPS[MRK�XLI�GSPH�[IEXLIV�IZIRX��8LI�'EPP�*PI\�STXMSR�
KVIEXP]�VIHYGIW�XLI�RIIH�JSV�WIEWSREP��QERYEPP]�QEHI��TYQT�VYR�XMQI�EHNYWXQIRXW��'EPP�*PI\�MW�E�
HIEPIV�MRWXEPPIH�STXMSR�XLEX�HSIW�RSX�GSQI�[MXL�IZIV]�LIEXIV��MJ�YRWYVI��GLIGO�[MXL�XLI�
MRWXEPPMRK�HIEPIV�XS�HIXIVQMRI�MJ�E�GEPP�JPI\�OMX�[EW�TEVX�SJ�XLI�SVMKMREP�MRWXEPPEXMSR��-J�'EPP�*PI\�[EW�RSX�TEVX�SJ�
XLI�MRWXEPPEXMSR��ERH�]SY�[SYPH�PMOI�XS�LEZI�'EPP�*PI\�EHHIH��]SYV�HIEPIV�GER�HS�WS���GSRXEGX�XLI�MRWXEPPMRK�
HIEPIV�
-J�XLI�MRWXEPPEXMSR�MW�IUYMTTIH�[MXL�XLI�'EPP�*PI\�STXMSR��XLI�JSPPS[MRK�WXITW�EVI�YWIH�XS�GSRXVSP�XLI�'EPP�
*PI\�JIEXYVIW�

%� 7MQYPXERISYWP]�TVIWW�ERH�LSPH�XLI�?94�%663;A�ERH�?(3;2�%663;A�OI]W�YRXMP�XLI�HMWTPE]�
WLS[W�±'*�²��4VIWW�XLI�?4330�74%A�OI]�XLVII�XMQIW�XS�WGVSPP�XLI�HMWTPE]�XS�?'*3A�

&� ;MXL�XLI�?'*3A��'EPP�*PI\�3TXMSRW
�GSHI�HMWTPE]IH��YWI�XLI�9T�SV�(S[R�OI]W�XS�WIPIGX�±�²�XS�
HMWEFPI�XLI�'EPP�*PI\�3TXMSRW��±�²�XS�IREFPI�XLI�'EPP�3TXMSR��SV�±�²�XS�IREFPI�XLI�*PI\�3TXMSR��2SX�
TVIWWMRK�ER]�FYXXSRW�JSV����WIGSRHW�[MPP�EPPS[�XLI�GSRXVSPPIV�XS�WEZI�XLI�WIPIGXMSR�ERH�VIXYVR�XS�XLI�
RSVQEP�STIVEXMRK�QSHI��4VIWWMRK�XLI�_4330�74%A�OI]�[MPP�EPWS�WEZI�XLI�WIPIGXMSR��ERH�[MPP�WXIT�XLI�
GSRXVSPPIV�XS�XLI�RI\X�QIRY�TEVEQIXIV��?03'A��7IVZMGI�0SGO�'SHI
�

'� *SV�JYVXLIV�MRJSVQEXMSR��TPIEWI�VIJIV�XS�'EPP�*PI\�MRWXEPPEXMSR�MRWXVYGXMSRW��WLMTTIH�[MXL�XLI�'EPP�*PI\�
OMX��*SV�EHHMXMSREP�GSTMIW�SJ�XLIWI�MRWXVYGXMSRW��GSRXEGX�XLI�'YWXSQIV�7YTTSVX��������������
��

'� 9WIV�0SGO�'SHI�MW�%GXMZEXIH��FYX�4EWW�2YQFIV�MW�2SX�/RS[R��±&EGO�(SSV�)RXV]²
�
2SXI��7LSYPH�XLI�90'�STXMSR�FI�IREFPIH��ERH�E�PSGO�GSHI�RYQFIV�SXLIV�XLER�XLI�JEGXSV]�HIJEYPX���
�
FI�MRWXEPPIH�FYX�MW�YRORS[R��XLI�JSPPS[MRK�TVSGIHYVI�QE]�FI�JSPPS[IH�XS�VIKEMR�GSRXVSPPIV�
TVSKVEQQMRK�EGGIWW�

�
 7MQYPXERISYWP]�TVIWW�ERH�LSPH�XLI�?4330�74%A�ERH�?94�%663;A�OI]W�YRXMP�XLI�HMWTPE]�WLS[W�
±���²��8LMW�STIVEXMSR�[MPP�VIWIX�XLI�GSRXVSPPIV�XS�XLI�JEGXSV]�HIJEYPX�WIXXMRKW�

�
 ;LIR�VIWIX�XS�XLI�JEGXSV]�HIJEYPX�WIXXMRKW�XLI�YWIV�PSGO�GSHI�?90'A�MW�HIEGXMZEXIH�ERH�XLI�YWIV�
PSGO�GSHI�RYQFIV�?)0'A�MW�VIWIX�XS�±��²

�
 -R�EHHMXMSR��EPP�SXLIV�WIXXMRKW�EVI�VIXYVRIH�XS�XLI�JEGXSV]�HIJEYPXW��-J�ER�I\XIVREP�
GSRXVSPPIV�MW�MR�YWI��GSRXEGX�8IGLRMGEP�7YTTSVX��������������
��EWO�JSV�EWWMWXERGI�[MXL�VI�
GSRJMKYVMRK�XLI�GSRXVSPPIV�JSV�YWI�[MXL�ER�I\XIVREP�GSRXVSPPIV��

�)RH����3[RIV�0IZIP�4VSKVEQQMRK�-RWXVYGXMSRW

13

7XEVX�9T�
�7IXXMRK�3TIVEXMRK�'SRXVSPW�

3[RIV�0IZIP�4VSKVEQQMRK�-RWXVYGXMSRW
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1%-28)2%2')



34)6%8-32%0�6)'311)2(%8-327
8LI�MRJSVQEXMSR� MR�XLMW�WIGXMSR� MW�[VMXXIR��TVMQEVMP]� JSV�XLI�,SQI�3[RIV��FYX�QE]�EPWS�ETTP]�XS�WIVZMGMRK�
HIEPIVW�SV�,:%'�WIVZMGI�GIRXIVW��8LMW�WIGXMSR�GSRXEMRW�MRJSVQEXMSR�GSRGIVRMRK�TPERRIH�QEMRXIRERGI��TVSTIV�
[EXIV�JPS[��QEMRXEMRMRK��TVSTIV�GPIEVERGIW��EW�[IPP�EW�SXLIV�ZMXEP�MRJSVQEXMSR��4PIEWI�VIEH�XLMW�WIGXMSR�RS[��
ERH�FIJSVI�GEPPMRK�'YWXSQIV�7YTTSVX��������������
�

+IRIVEP�1EMRXIRERGI
,IEX�TYQTW�WLSYPH�FI�MRWTIGXIH�ERH�QEMRXEMRIH�SR�ER�ERRYEP�FEWMW�F]�E�UYEPMJMIH�W[MQQMRK�TSSP�LIEX�TYQT�
WTIGMEPMWX���%HHMXMSREPP]��MJ�XLI�LIEX�TYQT�MW�PSGEXIH�RIEV�XLI�FIEGL�SV�GSEWXEP�EVIE��[LIVI�WEPX�WTVE]�ERH�WERH�
GER� FIGSQI� HIXVMQIRXEP� JEGXSVW�� QSVI� JVIUYIRX� WIVZMGI� QE]� FI� RIGIWWEV]�� *SV� WIVZMGI� TPER� MRJSVQEXMSR��
TPIEWI� WII�� 4PERRIH� 1EMRXIRERGI� 4VSKVEQ�� PEXIV� MR� XLMW� WIGXMSR�� ERH� XLIR� GSRXEGX� 'YWXSQIV�7YTTSVX�
EX���������������

;LMPI�ERRYEP�QEMRXIRERGI�MW�VIGSQQIRHIH�XS�QEMRXEMR�]SYV�[EVVERX]��MJ�]SY�GLSSWI�RSX�XS�TEVXMGMTEXI�MR�XLI�
4PERRIH�1EMRXIRERGI�4VSKVEQ��VMRWMRK�XLI�EMV�GSMP�VIKYPEVP]��ERH�OIITMRK�XLI�FEWI�SJ�XLI�YRMX�GPIEV�SJ�PIEZIW�
ERH�HIFVMW�MW�E�RIGIWWMX]�

7LSYPH�]SY�EW�XLI�S[RIV�HIWMVI�XS�TIVJSVQ�XLI�GSMP�VMRWMRK�ERH�SXLIV�GSWQIXMG�GEVI�SJ�XLI�LIEX�TYQT��TPIEWI�
GSRXEGX�'YWXSQIV�7YTTSVX������������������VIUYIWX�XLI�HSGYQIRX��±� %TTIEVERGI�'EVI�JSV�%MV�7SYVGI�,IEX�
4YQTW��%TTVSZIH�1IXLSH�JSV�,SQI�3[RIVW�²

7EJIX]�(YVMRK�'PIERMRK�3TIVEXMSRW

(S�RSX�YWI�E�TVIWWYVI�GPIERIV�XS�[EWL�LIEX�TYQT����������(EQEKI�XS�IZETSVEXSV�JMRW��EW�[IPP�EW
SXLIV�GSQTSRIRXW��[MPP�VIWYPX�

*EMPYVI�XS�LIIH�XLI�JSPPS[MRK�QE]�VIWYPX�MR�HEQEKI�XS�
IUYMTQIRX�'%98-32��

4377-&0)�)0)'86-'�7,3'/�,%>%6(��� �� ��7LSYPH�]SY�HIGMHI�XS�[EWL�XLI�LIEX�TYQT� ZME�
[EXIV�LSWI��HMWGSRRIGX�EPP�TS[IV�XS�XLI�TSSP�IUYMTQIRX�TEH��MRGPYHMRK��FYX�RSX�PMQMXIH�XS���8LI�
LIEX�TYQT��[EXIV�TYQT��ERH�ER]�ERH�EPP�SXLIV�IPIGXVMGEP�IUYMTQIRX���(S�238�WTVE]�[EXIV�HMVIGXP]�
MRXS�IPIGXVMGEP�GSQTSRIRXW���(S�238�VIWXSVI�IPIGXVMGEP�TS[IV�YRXMP�WYGL�XMQI�EW�EPP�[EXIV�LEW�
HVMIH�GSQTPIXIP]�

*EMPYVI�XS�LIIH�XLI�JSPPS[MRK�QE]�VIWYPX�MR�TIVQERIRX�
MRNYV]�SV�HIEXL�;%62-2+��
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% -X�MW�MQTSVXERX�XS�STIVEXI�ERH�QEMRXEMR�XLI�JMPXIV�EGGSVHMRK�XS�XLI�QERYJEGXYVIV�W�WTIGMJMGEXMSRW��%W�E�
JMPXIV�KIXW�HMVX]��XLI�[EXIV�JPS[�XS�XLI�LIEX�TYQT�MW�VIHYGIH��8LI�LMKLIV�XLI�TVIWWYVI�SR�XLI�JMPXIV�KEYKI��
XLI�PS[IV�XLI�JPS[�VEXI�

% 7MQMPEV�XS�E�HMVX]�JMPXIV��PEVKI�EQSYRXW�SJ�HIFVMW�MR�XLI�TYQT�ERH�WOMQQIV�FEWOIXW�GER�VIHYGI�[EXIV�
JPS[��/IIT�FEWOIXW�JVII�SJ�HIFVMW�

% 'LIGO�JSV�MQTVSTIV�ZEPZI�WIXXMRKW��%�TEVXMEPP]�GPSWIH�ZEPZI�EJXIV�XLI�JMPXIV��SV�E�JYPP�STIR�F]TEWW�EVSYRH�
XLI�LIEXIV��[MPP�GEYWI�MRWYJJMGMIRX�[EXIV�JPS[�XLVSYKL�LIEXIV�

% -J�XLI�GSRHMXMSRW�PMWXIH�EFSZI�VIQEMR�YRVIWSPZIH��XLI�[EXIV�JPS[�XLVSYKL�XLI�LIEXIV�QE]�FI�
VIHYGIH�XS�E�TSMRX�[LIVI�MRXIVREP�WEJIX]�HIZMGIW��M�I���±,4²�SV�±,4�²
�WLYX�XLI�LIEXIV�SJJ�

% &IJSVI�GEPPMRK�JSV�WIVZMGI��EP[E]W�GLIGO�XLI�JMPXIV��XLI�TYQT�FEWOIX��ERH�[EXIV�ZEPZI�TSWMXMSRW��-J�XLI�
TVSFPIQ�TIVWMWXW��TPIEWI�GEPP�'YWXSQIV�7YTTSVX�EX������
����������

1EMRXEMR�4VSTIV�;EXIV�*PS[

'SRXVSP�;EXIV�'LIQMWXV]

1%-28)2%2')��
�34)6%8-32� �GSRXMRYIH


% -14368%28���=SYV�LIEX�TYQT�MW�IRKMRIIVIH�JSV�I\GITXMSREP�HYVEFMPMX]�ERH�VIPMEFMPMX]��%RH��XLMW�YRMX�W�
LIEX�I\GLERKIV°FIMRK�IUYMTTIH�[MXL�XMXERMYQ�XYFMRK°[MPP�FI�RIEVP]�MQTIVZMSYW�XS�[EXIV�GLIQMWXV]�
HEQEKI��,S[IZIV��SXLIV�GSQTSRIRXW�SJ�XLI�LIEXIV��ERH�XLI�VIQEMRHIV�SJ�XLI�TSSP�WTE�IUYMTQIRX�MR�
KIRIVEP��QE]�FI�WYWGITXMFPI�XS�HEQEKI�JVSQ�TVSPSRKIH�I\TSWYVI�XS�YRFEPERGIH�[EXIV�GLIQMWXV]��
0MOI[MWI��FEXLIVW�QE]�FI�I\TSWIH�XS�LIEPXL�VMWOW�MJ�[EXIV�GLIQMWXV]�MW�RSX�TVSTIVP]�QEMRXEMRIH�

%� *SV�XLI�PSRKIZMX]�SJ�XLI�IRXMVI�TSSP�WTE�MRWXEPPEXMSR��ERH�JSV�XLI�WEJIX]�SJ�FEXLIVW��MX�MW�WXVSRKP]
VIGSQQIRHIH�XLI�[EXIV�GLIQMWXV]�FI�GLIGOIH�VIKYPEVP]�ERH�QEMRXEMRIH�[MXLMR�TVSTIV�RSVQW��4PIEWI�
WII�XLI�XEFPI��FIPS[��JSV�E�GSQTPIXI�PMWXMRK�SJ�VIGSQQIRHIH�[EXIV�GLIQMWXV]�PIZIPW�

'LPSVMRI��������������������������������������������
&VSQMRI��������������������������������������������
T,������������������������������������������������������
8SXEP�%POEPMRMX]���������������������������������
'EPGMYQ�,EVHRIWW��������������������������
8SXEP�(MWWSPZIH�7SPMHW��������������������

����¯�����TTQ�MR�TSSPW������¯�����TTQ�MR�WTEW
����¯�����TTQ�MR�TSSPW������¯�����TTQ�MR�WTEW�
����¯�����TTQ�MR�TSSPW������¯�����TTQ�MR�WTEW�
���¯�����TTQ�MR�TSSPW�����¯�����TTQ�MR�WTEW�
����¯�����TTQ�MR�TSSPW�ERH�WTEW
������¯�������TTQ�MR�TSSPW�
������TTQ�EFSZI�WXEVX�YT�8(7�MR�WTEW

6)'311)2()(�;%8)6�',)1-786=�78%2(%6(7�

� 78%2(%6(7� *36�'311)6'-%0�%440-'%8-327�1%=�:%6=�03'%0�83�03'%0���
%0;%=7�1%-28%-2�;-8,-2�0-1-87�)78%&0-7,)(�&=�%98,36-8=�,%:-2+� .96-7(-'8-32�

'%98-32��4SSP�7TE�6IJMRMWLMRK�3TIVEXMSRW
(YVMRK�TSSP�VIJMRMWLMRK�SV�EGMH�GPIERMRK��XLI�[EXIV�JPS[�XLVSYKL�XLI�LIEXIV�QYWX�FI�WLYX�SJJ��;EXIV�JPS[�XS�
XLI� LIEXIV� QYWX� VIQEMR� SJJ� YRXMP� [EXIV� GLIQMWXV]� MW� SRGI� EKEMR� MR� FEPERGI� ERH� XLI� [EXIV� MW� GPIEV� MR�
ETTIEVERGI���*EMPYVI�XS�JSPPS[�XLIWI�MRWXVYGXMSRW�QE]�ZSMH�LIEXIV�[EVVERX]�
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1EMRXEMR�4VSTIV�'PIEVERGIW�%VSYRH�,IEXIV
% *SV�QE\MQYQ�IJJMGMIRG]��TVSTIV�EMV�JPS[�GPIEVERGIW�EVSYRH�LIEXIV�QYWX�FI�QEMRXEMRIH�

% -X�MW�MQTSVXERX�XS�OIIT�XLI�EVIE�MQQIHMEXIP]�EHNEGIRX�XS�XLI�LIEX�TYQT�GPIEV�SJ�MXIQW�WYGL�EW�WLVYFW�ERH�
FYWLIW��PE[R�JYVRMXYVI��GLIQMGEPW�GSRXEMRIVW��IXG��8LIWI�MXIQW�GER�TVIZIRX�EMV�JVSQ�GMVGYPEXMRK�JYPP]�
XLVSYKL�XLI�LIEXIV��ERH�[MPP�VIWYPX�MR�MRIJJMGMIRX�STIVEXMSR�SV�HEQEKI�XS�XLI�LIEX�TYQT�

% -R�EHHMXMSR��HS�RSX�TPEGI�SFNIGXW�SR�XST�SJ�XLI�LIEX�TYQT��HSMRK�WS�[MPP�FPSGO�XLI�EMV�JVSQ�I\MXMRK�XLI�
LIEXIV��ERH�[MPP�VIWYPX�MR�HEQEKI�XS�XLI�GSQTVIWWSV�ERH�JER�QSXSV�

% 4VSTIV�GPIEVERGIW�EVI�EPWS�RIGIWWEV]�MR�SVHIV�XS�EGGIWW�XLI�[SVOMRK�TEVXW�SJ�]SYV�LIEXIV��%�LIEXIV�XLEX�
MW�IEW]�XS��KIX�XS���[MPP�FI�E�LIEXIV�XLEX�MW�IEW]�XS�QEMRXEMR��WIVZMGI�ERH�QEMRXIRERGI�TIVWSRRIP�[MPP�XLERO�
]SY�JSV�OIITMRK�XLI�EVIE�EVSYRH�]SYV�LIEXIV�YRSFWXVYGXIH�

% 4PIEWI�WII�HMEKVEQW��FIPS[��JSV�WTIGMJMG�GPIEVERGI�VIUYMVIQIRXW�

% 'SRXVSP�-VVMKEXMSR��-R�VIKMSRW�[IVI�[IPPW�EVI�YWIH�JSV�MVVMKEXMSR��[EXIV�UYEPMX]�MW�WSQIXMQIW�TSSV��ERH�
[EXIV�WTVE]�GER�HEQEKI�LIEXIV�GSQTSRIRXW��6IKEVHPIWW�SJ�[EXIV�UYEPMX]��MX�MW�MQTSVXERX�XLEX�MVVMKEXMSR�
FI�HMVIGXIH�E[E]�JVSQ�XLI�LIEX�TYQT�

% 4VIZIRX�VEMR�[EXIV�VYRSJJ�JVSQ�TSYVMRK�HMVIGXP]�MRXS�XLI�LIEXIV��8LI�LIEXIV�MW�HIWMKRIH�XS�[MXLWXERH�
RSVQEP�VEMRJEPP��FYX�WSPMH�WXVIEQW�SJ�[EXIV�JVSQ�VSSJ�HVMT�PMRIW�QE]�IZIRXYEPP]�HEQEKI�LIEX�TYQT�
GSQTSRIRXW�

% -J�XLI�LIEX�TYQT�VIWMHIW�FIRIEXL�E�VSSJ�IHKI��XS�TVSQSXI�LIEX�TYQT�PSRKIZMX]��E�VEMR�PIEHIV�
�KYXXIV
��SV��VEMR�WLMIPH��[MPP�FI�RIGIWWEV]�

'SRXVSP�-VVMKEXMSR�ERH�7XSVQ�6YR�3JJ

1%-28)2%2')��
�34)6%8-32� �GSRXMRYIH


*6328�7-()7�6)%6

12-
INCHES
(SIDE)

12-
INCHES
(SIDE)

30-INCHES
(FRONT)

TOP VIEW (NO SCALE)

12-Inches

*6328�6)%6�3:)6,)%(

RAIN RUN-OFF
MUST BE DIRECTED

AWAY FROM 
HEATER.

OVERHANG WITH 
GUTTER

30” MINIMUM 
CLEARANCE, FRONT

5 FT. MINIMUM CLEARANCE,
OVERHEAD

SIDE VIEW (NO SCALE)

12-Inches

(REAR)
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-QTVSTIVP]� YWIH�� 4SSP�7TE� FPEROIXW� GER� FIGSQI� E� HVS[RMRK� VMWO� XS� TISTPI� ERH� TIXW��
&PEROIXW�EVI�RSX�WEJIX]�GSZIVW��8LI]�EVI�RSX�HIWMKRIH�XS�WYTTSVX�XLI�[IMKLX�SJ�E�TIVWSR�SV�TIX��
2IZIV�IRXIV�E�TSSP�YRXMP� XLI�FPEROIX� MW�GSQTPIXIP]� VIQSZIH� �YRHIV�RS�GMVGYQWXERGIW� WLSYPH�
ER]SRI�W[MQ�YRHIV�XLI�FPEROIX
��*SPPS[�EPP�WEJIX]�VIGSQQIRHEXMSRW�SJ�XLI�FPEROIX�QERYJEGXYVIV�

*EMPYVI�XS�LIIH�XLI�JSPPS[MRK�QE]�VIWYPX�MR�TIVQERIRX�
MRNYV]�SV�HIEXL�;%62-2+��

1%-28)2%2')��
�34)6%8-32���GSRXMRYIH


,IEXMRK�8MTW
,IEXMRK� MR�'SSPIV�;IEXLIV���
0EXI�RMKLX�ERH�IEVP]�QSVRMRK��KIRIVEPP]�FIMRK�XLI�GSSPIWX�XMQIW�SJ�XLI�HE]��EVI�PIEWX�IJJMGMIRX�JSV�LIEX�MRK���*SV�
QSWX� IJJMGMIRX� LIEXMRK� STIVEXMSR�� LIEX� TYQTW� WLSYPH� FI� XMQIH� XS� STIVEXI� HYVMRK� XLI� [EVQIWX�� HE]PMKLX�
TSVXMSRW�SJ�XLI�HE]��'SRZIVWIP]��MJ�GSSPMRK�E�TSSP��MX�MW�FIWX�XS�VYR�XLI�IUYMTQIRX�EX�RMKLX��4PIEWI�WIX�[EXIV�TYQT�
ERH�LIEX�TYQT�GSRXVSPW�EGGSVHMRKP]�

4SSP�7TE�&PEROIXW���
%�±WSPEV²�FPEROIX�[MPP�WMKRMJMGERXP]�VIHYGI�]SYV�LIEXMRK�FMPPW��'LIGO�[MXL�XLI�MRWXEPPMRK�HIEPIV�XS�WII�MJ�]SYV�LIEX�
TYQT�[EW�WM^IH�XS�FI�YWIH�MR�GSRNYRGXMSR�[MXL�E�FPEROIX��&PEROIXIH�TSSPW�[MPP�X]TMGEPP]�PSWI�SRP]��������SJ�LIEX�
TIV�RMKLX�ZIVWYW���������SZIVRMKLX�[MXL�ER�YR�FPEROIXIH�TSSP��6IHYGXMSRW�SJ������	�SR�LIEXMRK�FMPPW�GER�FI�
EGLMIZIH�F]�YWMRK�FPEROIXW�� �'SRXEGX�'YWXSQIV�7YTTSVX��������������
�XS�PIEVR�EFSYX�0MUYMH�&PEROIX�
MRRSZEXMSRW�


4SSP�ERH�7TE�'SQFMREXMSR�,IEXMRK���
)ZIV]XLMRK� WXEXIH� JSV� LIEXMRK� E� TSSP� ETTPMIW� JSV� LIEXMRK� E� WTE°SRP]� XLI� ZSPYQI� SJ�[EXIV� FIMRK� LIEXIH� MW�
HMJJIVIRX��=SYV�LIEX�TYQT�GSQIW�IUYMTTIH�[MXL�X[S�XLIVQSWXEXW��3RI�XLIVQSWXEX� MW� JSV�XLI�TSSP�ERH�XLI�
SXLIV�MW�JSV�XLI�WTE��7MQTP]�TSWMXMSR�XLI�TSSP�ERH�WTE�MWSPEXMSR�ZEPZIW�EW�HMVIGXIH�F]�]SYV�MRWXEPPIV��WIPIGX�XLI�
ETTVSTVMEXI�XLIVQSWXEX��TSSP�SV�WTE
��[LMGLIZIV�]SY�EVI�LIEXMRK��ERH�[MXL�IPIGXVMGEP�TS[IV�ERH�[EXIV�JPS[�
WYTTPMIH�XS�XLI�LIEXIV��XLI�[EXIV�[MPP�FI�QEMRXEMRIH�EX�WIX�TSMRX�

=SYV�W]WXIQ�GER�FI�EYXSQEXIH�[MXL�XLI�EHHMXMSR�SJ�ER�STXMSREP�)\XIVREP�*PS[�7[MXGL�/MX��9WMRK�XLMW�STXMSR�
[MPP� WEZI� ]SY� JVSQ� LEZMRK� XS� GLERKI� XLI� XLIVQSWXEX� WIPIGXSV� W[MXGL� IEGL� XMQI� ]SY� GLERKI� JVSQ�TSSP�XS�
WTE� ERH� FEGO� EKEMR�� 3V�� EHH� E� 9RMZIVWEP� ,IEXIV� 'SRXVSPPIV� ERH� KEMR� RSX� SRP]�EYXSQEXMG�XLIVQSWXEX�
W[MXGLMRK�� FYX� EPWS� EYXSQEXIH� WTE�TSSP� [EXIV� ZEPZI� STIVEXMSR�� *SV� HIXEMPW�� GSRXEGX� XLI� MRWXEPPIV�� XLI�
HMWXVMFYXMRK�HIEPIV��SV�'YWXSQIV�7YTTSVX��������������
�

7TE�,IEXMRK�
�7TE�7IXFEGO�3TXMSR���
%MV�FPS[MRK� MRXS�]SYV� WTE��[LMPI� MX� MW�FIMRK�FVSYKLX� XS� XIQTIVEXYVI��[MPP� ZIV]�SJXIR�RIYXVEPM^I�SV�TEVXMEPP]�
GSYRXIVEGX�XLI�LIEX�FIMRK�TYX�MRXS�XLI�WTE�F]�XLI�LIEXIV��XLMW�EHHIH�LIEX�PSWW�IUYEXIW�XS�MRGVIEWIH�XMQI�XS�
FVMRK�]SYV�WTE�XS�HIWMVIH�XIQTIVEXYVI��;LIR�LIEXMRK�E�WTE��FI�WYVI�XS�XYVR�SJJ�XLI�EMV�FPS[IV��%MV�MRHYGIH�
XLVSYKL�XLI�WTE�NIXW�WLSYPH�EPWS�FI�IPMQMREXIH��HYVMRK�[EVQ�YT��[LIRIZIV�TSWWMFPI�

-J�]SYV�LIEXIV�MW�FIMRK�YWIH�XS�SRP]�LIEX�E�WTE��XLI�4330�XLIVQSWXEX�GER�FI�YWIH�EW�E�WIXFEGO�GSRXVSP��WMQTP]�
WIX�XLI�TSSP�GSRXVSP�EX�E�TSMRX��������*�FIPS[�HIWMVIH�WTE�LIEX�XIQTIVEXYVI�ERH�WIPIGX�XLI�TSSP�XLIVQSWXEX��
8LMW� QIXLSH� EPPS[W� XLI� WTE¯[LIR� RSX� MR� YWI¯XS� FI� LIPH� EX� E� LIEXIH� XIQTIVEXYVI�� FYX�WSQI[LEX� PS[IV�
XLER�RSVQEP�WTE�YWI�XIQTIVEXYVI��3RI�[SYPH�[ERX�XS�FPEROIX�XLI�WTE�MJ�YWMRK�XLMW�WIXFEGO�QIXLSH��9WMRK�WTE�
WIXFEGO�[MPP�VIWYPX�MR�VIHYGIH�[EVQ�YT�TIVMSHW�SZIV�JYPP��GSPH�WXEVXW�
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'EPGYPEXMRK� -RMXMEP�,IEXMRK�8MQI
8LI�XMQI�MX�XEOIW�XS�MRMXMEPP]�[EVQ�]SYV�TSSP�SV�WTE�HITIRHW�SR�WIZIVEP�JEGXSVW�

*MVWX�� HIXIVQMRI� LS[�QER]� KEPPSRW� SJ� [EXIV� EVI� XS� FI� LIEXIH�� /RS[MRK� XLMW�� ]SY� GER� XLIR� GSQTYXI� XLI�
IUYMZEPIRX�TSYRHW�SJ�[EXIV� MRZSPZIH��ERH�XLI�&89�W�RIGIWWEV]�XS�LIEX�XLI�ZSPYQI�SJ�[EXIV�XS�XLI�HIWMVIH�
XIQTIVEXYVI�

2I\X��JMRH�XLI�ETTVS\MQEXI�&89�SYXTYX�SJ�]SYV�LIEX�TYQT�EX�XLI�GYVVIRX�EQFMIRX�EMV�XIQTIVEXYVI��GSRXEGX�
'YWXSQIV�7YTTSVX��������������
�

*MREPP]��HIGMHI�YTSR�XLI�XIQTIVEXYVI�EX�[LMGL�]SY�TPER�XS�QEMRXEMR�]SYV�TSSP�SV�WTE�

8LI�JSPPS[MRK�[SVO�WLIIX�GER�FI�YWIH�XS�GEPGYPEXI�ETTVS\MQEXIP]�LS[�PSRK�MX�[MPP�XEOI�]SYV�LIEXIV�XS�FVMRK�
]SYV� TSSP� SV� WTE� YT� XS� XIQTIVEXYVI�� /IIT� MR� QMRH� LIEXMRK� XMQIW� [MPP� ZEV]� WSQI[LEX� HYI� XS�[IEXLIV�
GSRHMXMSRW�HYVMRK�XLI�TIVMSH�XLEX�XLI�LIEXIV�MW�MR�YWI��YWI�SJ�E�TSSP�FPEROIX�GER�HVEQEXMGEPP]�MQTVSZI�LIEX�YT�
ERH�LIEX�QEMRXIRERGI�TIVJSVQERGI�

%X�7XEVX�9T��'SRXMRYSYW�'MVGYPEXSV�4YQT�3TIVEXMSR�6IUYMVIH
;LIR�WXEVXMRK�E�LIEX�TYQT�JSV�XLI�JMVWX�XMQI��MX�QYWX�FI�TIVQMXXIH�XS�STIVEXI��GSRXMRYSYWP]��YRXMP�XLI�HIWMVIH�
[EXIV�XIQTIVEXYVI�MW�EXXEMRIH��8LMW�QE]�XEOI�WIZIVEP�LSYVW��XS�WIZIVEP�HE]W��HITIRHMRK�YTSR�XLI�WM^I�SJ�XLI�
TSSP�SV�WTE�ERH�[IEXLIV�GSRHMXMSRW�

-J�E�XMQI�GPSGO�SV�WMQMPEV�HIZMGI�GSRXVSPW�XLI�STIVEXMRK�XMQIW�SJ�XLI�[EXIV�GMVGYPEXMRK�TYQT��XIQTSVEVMP]�
SZIVVMHI�XLI�[EXIV�TYQT�GSRXVSPPIV��EPPS[MRK�JSV����LSYV��GSRXMRYSYW�[EXIV�TYQT�STIVEXMSR�

3RGI�XLI�FSH]�SJ�[EXIV�LEW�VIEGLIH�XLI�HIWMVIH�XIQTIVEXYVI��XLI�[EXIV�TYQT�GSRXVSPPIV�GER�FI�VIWIX�

4SSP�:SPYQI���0IRKXL�<�;MHXL�<�%ZIVEKI�(ITXL
��!���CCCCCCCCC���4SSP�'YFMG�*IIX

<���+EPPSRW�TIV�GYFMG�JX�����
��!����CCCCCCCCC� 4SSP�+EPPSREKI

<���4SYRHW�TIV�+EPPSR�����
��!� ���CCCCCCCCC� 4SYRHW�SJ�;EXIV

,S[�QER]�HIKVIIW�HS�]SY�[ERX�XS�VEMWI�XLI�XIQTIVEXYVI�SJ�XLI�TSSP#

��SJ�(IKVIIW��CCCCCCCCC��<��4SYRHW�SJ�;EXIV��TIV�EFSZI
��!��CCCCCCCCCC��&89ҋW�6IUYMVIH�&88ҋW

6IUYMVIH��TIV�EFSZI
��CCCCCCCC���µ� &89�3YXTYX�SJ�,IEXIV��!��CCCCCC��,VW��SJ�3TIVEXMSR

3TXMSREP�'SPH�;IEXLIV�%HNYWXQIRX�*EGXSV�

,VW��SJ�3TIVEXMSR��TIV�EFSZI
��CCCCCC�<������������*�SYXWMHI�EMV��3�%�
�8IQTIVEXYVI�*EGXSV
�!

��CCCCCC,VW��SJ�3TIVEXMSR�EX�����*�3�%�

1%-28)2%2')��
�34)6%8-32� �GSRXMRYIH
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7IEWSREP�9WI�
�7LYX�(S[R

(YVMRK� XLI�7[MQ�7IEWSR�
%� (YVMRK�XLI�W[MQ�WIEWSR��IZIR�MJ�XLI�TSSP�SV�WTE�MW�RSX�MR�YWI��EPPS[�[EXIV�XS�JPS[�XLVSYKL�XLI

LIEXIV��(SMRK�WS�IPMQMREXIW�XLI�RIIH�XS�VITSWMXMSR�ZEPZIW��[LIR�]SY�HS�[MWL�XS�LIEX�XLI�TSSP�SV�WTE�

%� (YVMRK�TIVMSHW�[LIR�LIEXMRK�SV�GSSPMRK�MW�RSX�HIWMVIH��PIEZI�LIEXIV�GSRXVSPW�MR�XLI�3**�TSWMXMSR�

*EMPYVI�XS�TVSTIVP]�[MRXIVM^I�LIEX�TYQT�QE]�VIWYPX�MR�WIVMSYW�IUYMTQIRX�HEQEKI��*VII^I�HEQEKI�
MW�RSX�GSZIVIH�YRHIV�XLI�LIEX�TYQT�[EVVERX]�

*EMPYVI�XS�LIIH�XLI�JSPPS[MRK�GER�VIWYPX�MR�HEQEKI�XS�
IUYMTQIRX�ERH�SV�TVSTIVX]�'%98-32��

�;MRXIVM^MRK�GSRXMRYIH�SR�TEKI�JSPPS[MRK


-QTSVXERX����
-RJSVQEXMSR�'VMXMGEP�XS�XLI
7YVZMZEP�SJ�=SYV�,IEXIV

�*SPPS[W���
*VII^I�4VSXIGXMSR�
�)\XIRHIH�7LYX�(S[R�
-R�EVIEW�[LIVI�JVII^MRK�GSRHMXMSRW�EVI�E�VEVI�SGGYVVIRGI��EPPS[�XLI�JMPXVEXMSR�
W]WXIQ�XS�VYR�GSRXMRYSYWP]�XLVSYKLSYX�XLI�JVII^I�TIVMSH��8]TMGEPP]��HYVMRK�PMKLX�JVII^I�
GSRHMXMSRW��GMVGYPEXMRK��QSZMRK
�[EXIV�[MPP�RSX�JVII^I�

-R�EVIEW�[LIVI�JVII^MRK�GSRHMXMSRW�EVI�TVIZEPIRX�ERH�WYWXEMRIH��XLI�LIEX�TYQT�1978�FI�[MRXIVM^IH��
TPIEWI�VIJIV�XS�[MRXIVM^MRK�MRWXVYGXMSRW��FIPS[��ERH�SR�XLI�JSPPS[MRK�TEKIW�

;MRXIVM^MRK� JSV�,EVH�*VII^I�'SRHMXMSRW�

;LMPI� XLI� TPYQFMRK� GSRRIGXMSRW� EVI� MR� XLI� [MRXIVM^IH� GSRHMXMSR� �RSX� JYPP]� XMKLXIRIH
�� MX� MW�
MQTIVEXMZI�TSSP�WTE�[EXIV�RSX�FI�GMVGYPEXIH�XLVSYKL�XLI�LIEX�TYQT��0SWW�SJ�[EXIV�XLVSYKL�PSSWI�
TPYQFMRK�GSRRIGXMSRW�QE]�VIWYPX�MR�HEQEKI�XS�GMVGYPEXMRK�TYQT��TSSP�WTE�WXVYGXYVI��ERH�SV�SXLIV�
IUYMTQIRX�

*EMPYVI�XS�LIIH�XLI�JSPPS[MRK�GER�VIWYPX�MR�HEQEKI�XS�
IUYMTQIRX�ERH�SV�TVSTIVX]�'%98-32��

1%-28)2%2')��
�34)6%8-32� �GSRXMRYIH
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VIGSRRIGX�XLI�X[S���
�TPYQFMRK�GSRRIGXMSR�YRMSRW��GSYTPI�IEGL�YRMSR�SRI�SV�X[S�XLVIEHW��XLMW�[MPP
TIVQMX�GSRHIRWEXMSR�XS�HVEMR��FYX�[MPP�TVIZIRX��QSWX�MRWIGXW�ERH�ERMQEPW�JVSQ�IRXIVMRK�XLI�TPYQFMRK
GMVGYMX�

��� 2I\X�7IEWSR��8S�VIEH]�XLI�LIEX�TYQT�JSV�YWI��WMQTP]�VIXMKLXIR�TPYQFMRK�GSRRIGXMSR�YRMSRW��,ERH�XMKLX
MW�KIRIVEPP]�WYJJMGMIRX�

;MRXIVM^MRK��4VSGIHYVI�
��� (MWGSRRIGX�EPP�IPIGXVMGEP�TS[IV�XS�XLI�LIEXIV��XYVR�3**�GMVGYPEXMRK�TYQT�

��� %X�XLI�X[S���
�GSRRIGXMSR�YRMSRW��HMWGSRRIGX�XLI�TPYQFMRK�XS�XLI�LIEXIV��VIQSZEP�MW�GSYRXIV�
GPSGO[MWI
�

�����4IVQMX�EPP�SJ�XLI�[EXIV�XS�HVEMR�SYX�SJ�XLI�GSRHIRWIV�F]�XMTTMRK�XLI�YRMX�SV�YWMRK�E�WLST�ZEGYYQ

;LMPI�XLI�TPYQFMRK�GSRRIGXMSRW�EVI�MR�XLI�[MRXIVM^IH�GSRHMXMSR��RSX�JYPP]�XMKLXIRIH
��MX�MW�
MQTIVEXMZI�TSSP�WTE�[EXIV�RSX�FI�GMVGYPEXIH�XLVSYKL�XLI�LIEX�TYQT���0SWW�SJ�[EXIV�XLVSYKL�PSSWI�
TPYQFMRK�GSRRIGXMSRW�QE]�VIWYPX�MR�HEQEKI�XS�GMVGYPEXMRK�TYQT��TSSP�WTE�WXVYGXYVI��ERH�SV�SXLIV�
IUYMTQIRX�

*EMPYVI�XS�LIIH�XLI�JSPPS[MRK�GER�VIWYPX�MR�HEQEKI�XS�
IUYMTQIRX�ERH�SV�TVSTIVX]�'%98-32��

1%-28)2%2')��
�34)6%8-32� �GSRXMRYIH


��

SV�FPS[IV�X]TI�ETTEVEXYW�XS�IRWYVI�XLIVI�MW�RS�[EXIV�XS�JVII^I�MR�XLI�GSRHIRWIV��

8S�TVIZIRX�MRWIGXW�ERH�ZIVQMR�JVSQ�IRXIVMRK�XLI�TPYQFMRK�HYVMRK�XLI�[MRXIVM^IH�TIVMSH��TEVXMEPP]
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4PERRIH��1EMRXIRERGI�4VSKVEQ
.YWX�EW�]SY�[SYPH�LEZI�]IEVP]�WIVZMGI�TIVJSVQIH�SR�]SYV�EMV�GSRHMXMSRMRK�W]WXIQ��VIKYPEV�MRWTIGXMSR�ERH��
QEMRXIRERGI�SJ�]SYV�LIEX�TYQT�[MPP�MRWYVI�LMKLIWX�STIVEXMRK�IJJMGMIRGMIW��%�VIKYPEVP]�QEMRXEMRIH��
LIEXIV�[MPP�TVSXIGX�]SYV�MRZIWXQIRX��ERH�[MPP�TSXIRXMEPP]�I\XIRH�XLI�YWIJYP�PMJI�SJ�]SYV�LIEX�TYQT�JEV�FI]SRH�XLI��
[EVVERX]�TIVMSH��3YV�I\TIVXP]�XVEMRIH�JEGXSV]�WIVZMGI�XIGLRMGMERW�SJJIV�GSQTVILIRWMZI�QEMRXIRERGI��
TVSGIHYVIW�HIWMKRIH�XS�MRWYVI�]SYV�LIEX�TYQT¯SZIV�XLI�GSQMRK�]IEVW¯[MPP�GSRXMRYI�XS�STIVEXI�IJJMGMIRXP]�ERH�
VIPMEFP]��

8LI����4SMRX�4PERRIH�1EMRXIRERGI�7IVZMGI� -RGPYHIW� XLI�*SPPS[MRK�
> 'LIGO�;EXIV�*PS[

> 'PIER�)ZETSVEXSV�'SMP

> 'LIGO�6IPE]�'SRXEGXW

> 'LIGO�'ETEGMXSV�:EPYIW

> 'LIGO�6IJVMKIVERX�0IZIPW

> 'PIER�,IEX�4YQT�'EFMRIX

> 'LIGO�*ER�&PEHI�'PIEVERGIW

> 'LIGO�*PS[�4VIWWYVI�7[MXGL

> 'LIGO�)PIGXVMGEP�'SRRIGXMSRW

> 'LIGO�4VSTIV�:SPXEKI�8S�9RMX

> 3MP�*ER�1SXSV��%W�%TTPMGEFPI


> 'LIGO�*ER�1SXSV�%QTIVEKI�(VE[

> 'LIGO�4SSP�
�7TE�;EXIV�'LIQMWXV]

> 'LIGO�ERH�'PIER�'SRHIRWEXI�(VEMRW

> 'LIGO�'SQTVIWWSV�%QTIVEKI�(VE[

> 'LIGO�;EXIV�4YQT�%QTIVEKI�(VE[

> %GMH�;EWL�7SYVGI�'SMP��%W�%TTPMGEFPI


> 'LIGO�%MV�8IQTIVEXYVI�'LERKI�8LVSYKL�)ZETSVEXSV

> 'LIGO�3TIVEXMRK�'SRXVSPW�ERH�8IQTIVEXYVI�7IRWSVW

> 'LIGO�;EXIV�8IQTIVEXYVI�'LERKI�8LVSYKL�'SRHIRWIV

;I�VIGSQQIRH�4VIZIRXMZI�1EMRXIRERGI�FI�TIVJSVQIH�WXEVXMRK�SRI���
�]IEV�EJXIV�XLI�MRWXEPPEXMSR�SJ�XLI�LIEXIV�

1%-28)2%2')��
�34)6%8-32���GSRXMRYIH


��*%'836=�41�7)6:-')�238�%:%-0%&0)� -2�%00�6)+-327��40)%7)�'328%'8��7944368�*36�%((-8-32%0
-2*361%8-32�����
����������
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,IEX�4YQT�*EMPW� XS�3TIVEXI����
-W�XLI�HMWTPE]�MPPYQMREXIH#

-J�RSX��IRWYVI�XLI�QEMR�FVIEOIV��PSGEXIH�EX�XLI�TS[IV�WYTTP]�TERIP
�ERH�XLI�HMWGSRRIGX�W[MXGL
�PSGEXIH�RIEV�XLI�LIEX�TYQT
�EVI�FSXL�XYVRIH�32��

-W�XLI�GSHI�±*03²�HMWTPE]IH#
-J�WS��GLIGO�XS�FI�WYVI�XLEX�XLI�GMVGYPEXMRK�TYQT�MW�STIVEXMRK�ERH�XLI�JMPXIV�MW�GPIER��8LIVI�QE]�EPWS�FI�E�
ZEPZI�TSWMXMSRIH�MRGSVVIGXP]�EPPS[MRK�[EXIV�XS�F]TEWW�XLI�LIEX�TYQT��&I�WYVI�[EXIV�MW�JPS[MRK�XLVSYKL�XLI�
LIEXIV�

-W�XLI�4SSP�SV�7TE�XLIVQSWXEX�WIPIGXIH�JSV�XLI�GSVVIGX�FSH]�SJ�[EXIV�XS�FI�
LIEXIH��ERH�LEZI�]SY�XVMIH�WIPIGXMRK�E�LMKLIV�XIQTIVEXYVI�WIXXMRK#

-J�RSX�� XLI�EGXYEP�[EXIV� XIQTIVEXYVI�QE]�FI�EFSZI� XLEX�SJ� XLI�WIPIGXIH� XLIVQSWXEX��6EMWI� XLI�HIWMVIH�
[EXIV� XIQTIVEXYVI�EFSZI�XLI�EGXYEP�[EXIV� XIQTIVEXYVI�� XLI� JER�WLSYPH�WXEVX��ERH�EJXIV�ETTVS\MQEXIP]�
JSYV���
�QMRYXIW��XLI�±,IEXMRK²�PMKLX�WLSYPH�MPPYQMREXI��-J�XLI�LIEX�TYQT�WXMPP�JEMPW�XS�WXEVX��ERH�XLI�YRMX�MW�
RSX� MR� HIJVSWX� �LIEX�SRP]� YRMX� HIJVSWX� HMWTPE]� GSHI� MW�� ±*7²
�� GSRXEGX� 'YWXSQIV� 7YTTSVX��
�������������

;EXIV�'SQMRK� JVSQ�XLI�,IEX�4YQT���
-W�MX�E�PIEO�SV�NYWX�GSRHIRWEXMSR�JVSQ�RSVQEP�STIVEXMSR#��,IVI�W�LS[�XS�JMRH�SYX�

8IWX�XLI�[EXIV�HVEMRMRK�SYX�XLI�LIEXIV�FEWI�JSV�XLI�TVIWIRGI�SJ�XLI�WERMXM^IV�FIMRK�YWIH�MR�XLI�TSSP�SV�
WTE��9WMRK�E�[EXIV�XIWX�OMX��SV�E�XIWX�WXVMT��GLIGO�E�WEQTPI�SJ�XLI�[EXIV�JSV�GLPSVMRI�SV�FVSQMRI��-J�XLI�
WEQTPI�XIWXW�TSWMXMZI�JSV�WERMXM^IV��GEPP�JSV�WIVZMGI����������������-J�XLI�XIWX�MW�RIKEXMZI��XLI�[EXIV�MW�
TVSFEFP]�LEVQPIWW�GSRHIRWEXI�
3V��EW�ER�EPXIVREXI�QIXLSH��WLYX�XLI�LIEX�TYQT�SJJ��PIEZMRK�XLI�GMVGYPEXMSR�TYQT�VYRRMRK��;MXLMR�E�JI[�
LSYVW��XLIVI�WLSYPH�FI�E�QEVOIH�VIHYGXMSR�MR�XLI�EQSYRX�SJ�[EXIV�WIIR�EVSYRH�XLI�FSXXSQ�SJ�XLI�LIEX�
TYQT��-J�XLI�[EXIV�ETTIEVW�XS�FI�HV]MRK�YT��XLI�[EXIV�MW�TVSFEFP]�LEVQPIWW�GSRHIRWEXI��MRHMGEXMZI�SJ�RSVQEP�
STIVEXMSR�

,IEX�4YQT�6YRRMRK����FYX� MW� MX�,IEXMRK#
-W�XLI�EMV�FPS[MRK�SYX�XLI�XST�SJ�XLI�YRMX�RSXMGIEFP]�GSSPIV�XLER�XLI�WYVVSYRHMRK�EMV#

�;MXL�LIEXMRK�MRHMGEXSV�PMKLX�MPPYQMREXIH��E���*�XS����*�HMJJIVIRGI�MW�X]TMGEP�
��-J�RSX��GSRXEGX�YW�JSV�
WIVZMGI����������������&YX�JMVWX��FI�WYVI�EPP�EMV�GSMP�WYVJEGIW�EVI�JVII�JVSQ�SFWXVYGXMSRW¯PS[�VSSJ�
SZIVLERKW��PERHWGETMRK��[EPPW��JIRGIW��IXG���GER�VIWXVMGX�EMV�JPS[��8LI�LIEX�TYQT�RIIHW�KSSH�EMVJPS[�XS�
STIVEXI�EX�TIEO�IJJMGMIRG]�

,S[�QER]�LSYVW�HE]�HSIW�XLI�GMVGYPEXMRK�TYQT�STIVEXI#
'SSPIV�[IEXLIV�GSRHMXMSRW��SV�LIEXMRK�XS�E�LMKLIV�XLER�RSVQEP�XIQTIVEXYVI��QE]�RIGIWWMXEXI�VYRRMRK�
XLI� LIEX� TYQT� JSV� E� PSRKIV� TIVMSH� SJ� � XMQI��;EW� XLI� LIEXIV� WM^IH� GSRWMHIVMRK� XLI� YWI� SJ� E� TSSP�
FPEROIX� �GLIGO�[MXL� MRWXEPPMRK�HIEPIV
#� �%�FPEROIX�GER�FI�YWIJYP� MR�TIVQMXXMRK�WLSVXIV�VYR�XMQIW�� MR�
XYVR�PIEHMRK�XS�WYFWXERXMEP�IRIVK]�GSWX�WEZMRKW�

;LEX�MW�XLI�SYXWMHI�EMV��XIQTIVEXYVI#
8LI� LIEX� TYQT� QE]� FI� MR� XLI� HIJVSWX� QSHI� MJ� EMV� XIQTIVEXYVIW� EVI� FIPS[� ���*�� ;MXL� ,IEX�3RP]�
QSHIPW��MJ�XLI�LIEXIV�MW�MR�HIJVSWX��XLI�GSHI��²*7²�[MPP�FI�HMWTPE]IH��-J�EMV�XIQTIVEXYVIW�EVI�RSX�GSPH��FYX�
XLI�LIEXIV�VIQEMRW�MR�HIJVSWX��GSRXEGX�'YWXSQIV�7YTTSVX�EX���������������

8639&0)7,338-2+

238)���8LI�[EXIV�XIWX�QIXLSH�[MPP�RSX�FI�IJJIGXMZI�MJ�ER�MSRM^IV�SV�S^SRI�KIRIVEXSV�MW�FIMRK�YWIH�XS
TVSHYGI�XLI�WERMXM^MRK�EKIRX�

'%98-32�� -J�EJXIV�XIWXMRK��E�[EXIV�PIEO�MW�WYWTIGXIH��MQQIHMEXIP]�WLYX�3**�XLI�[EXIV�TYQT�ERH
GSRXEGX�'YWXSQIV�7YTTSVX���������������
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,IEX�4YQT�*EMPW�XS�3TIVEXI

Is the heater
operating correctly ?

Is the heater
operating correctly ?

Is the heater
 operating correctly ?

Is the heater
 operating correctly ?

The heater is equipped
with a f iv e minute

delay .  Wait at least
f iv e minutes to allow

the timer to reset.

The heater is equipped
with a  f iv e minute

delay .  Wait at least
f iv e minutes to allow

the timer to reset.

AquaCal
 for  Assistance at

 800-786-7751

Contact
 for  Assistance at

 877-278-2797

Problem
Solved.

(Verif y  water
temperature

settings are as
desired.)

Problem
Solved.

(Verif y  water
temperature

settings are as
desired.)

Yes No

No

NoYes

Yes

Is the unit operating
correctly ?

Is the unit operating
correctly ?Yes

No

Is the Pool or Spa
thermostat selected f or

the correct body  of
water to be heated,
and hav e y ou tried
selecting a higher

temperature setting?

Is the Pool  or Spa
thermostat selected  f or

the correct body  of
water to be heated,
and hav e  y ou tried
selecting a higher

temperature  setting?

Display  is illuminated. If
"FLO" is display ed,

check to be sure the
circulating pump is

operating and the f ilter
is clean. There may

also be a v alv e
positioned incorrectly .

Be certain water is
f lowing through the

heater.

Display  is illuminated. If
"FLO" is display ed,

check to be sure the
circulating pump is

operating and the f ilter
is clean. There may

also be a v alv e
positioned incorrectly .

Be certain water is
f lowing through the

heater.

If  not, ensure the main
breaker (located at the
power supply  panel)
and the disconnect

switch (located near
the heat pump) are

both turned ON.

If  not, ensure the main
breaker (located at the
power supply  panel)
and the disconnect

switch (located near
the heat pump) are

both turned ON.

START
Isthe Display  Illuminated?,

START
Is the  Display  Illuminated?
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START
Is the air being discharged

out of  the top of  the heater 9-12
degrees cooler than the

outside air?

START
Is the air being discharged

out of  the top of  the heater 9-12
degrees cooler than the

outside air?

Is the pool pump timer
set to allow extended

operation of  the heater?

Is the pool pump timer
set to allow extended

operation of  the heater?

Yes

Extend the pool pump's
hours of  operation to

accommodate
additional heater run

time required in cooler
conditions.

Extend the pool pump's
hours of  operation to

accommodate
additional heater run

time required in cooler
conditions.

Is the heater
perf orming

adequately?

Is the heater
perf orming

adequately?

Problem
Solved.

Problem
Solved.

No

Yes

Does the  display  read : "FS" ?
Does the  display  read : "FS" ?

No

Yes

HEAT ONLY MODELS: "FS"
displayed indicates air

temperature may  be too low to
support the heater's

operation. Heater will remain in
def rost until air temperature

rises.
HEAT-COOL MODELS:"FS"

indicates heater is def rosting.

HEAT ONLY MODELS: "FS"
displayed indicates air

temperature may  be too low to
support the heater's

operation. Heater will remain in
def rost until air temperature

rises.
HEAT-COOL MODELS:"FS"

indicates heater is def rosting.

Call  �IRU
Assistance:�
877-278-2797

No

Yes

No

Yes

No

Problem
Solved.

Problem
Solved.

HEAT ONLY MODELS: Ambient
conditions too cold to operate

heater.
HEAT-COOL MODELS: "FS"

displayed f or 5-minutes or less
indicates normal def rost

operation.

HEAT ONLY MODELS: Ambient
conditions too cold to operate

heater.
HEAT-COOL MODELS: "FS"

displayed f or 5-minutes or less
indicates normal def rost

operation.

HEAT ONLY MODELS: Has the air
temperature remained above

38ºF f or several hours and  "FS"
has been display ed throughout

the period?
HEAT-COOL MODELS: Has "FS"
remained displayed longer than
5-minutes (If  yes, shut heater

of f .)?

HEAT ONLY MODELS: Has the air
temperature remained above

38ºF f or several hours and  "FS"
has been displayed throughout

the period?
HEAT-COOL MODELS: Has "FS"
remained displayed longer than
5-minutes (If  yes, shut heater

of f .)?

,IEX�4YQT�6YRRMRK����FYX�MW�MX�,IEXMRK#
�%WWYQIW�,IEXMRK�-RHMGEXSV�0MKLX�MW�-PPYQMREXIH




25

8639&0)7,338-2+�*03;',%68

;EXIV�'SQMRK�JVSQ�,IEX�4YQT

START
Has the  "Heating"  lamp been

illuminated?

START
Has the  "Heating"  lamp been

illuminated?

and Call AquaCal for

Shut off Water Pump

for Dssistance:
� 877-278-2797

When the heater is operating,
it is normal to produce up to 8

gallons of  condensation
(water) per hour.  If  water
drainage seems excessiv e,

proceed to TESTING.

When the heater is operating,
it is normal to produce up to 8

gallons of  condensation
(water) per hour.  If  water
drainage seems excessiv e,

proceed to TESTING.

Yes

TESTING:
If  using chlorine or bromine as a pool/spa sanitizer,
use a test strip or test kit to determine whether the
water is f rom the pool or is normal condensation.

OR
An alternativ e method of  determining a water leak in
the heater is to turn the heater of f  f or a f ew hours,

leav e the water pump running, and see if  water
continues to come f rom the heater.

TESTING:
If  using chlorine or bromine as a pool/spa sanitizer,
use a test strip or test kit to determine whether the
water is f rom the pool or is normal condensation.

OR
An alternativ e method of  determining a water leak in
the heater is to turn the heater of f  f or a f ew hours,

leav e the water pump running, and see if  water
continues to come f rom the heater.

Did the test results
indicate the presence

 of  sanitizer?

Did the test results
indicate the presence

 of  sanitizer?

Yes

Does water continue
to drain f rom the heater

af ter the heater has been
of f  f or sev eral hours?

Does water continue
to drain f rom the heater

af ter the heater has been
of f  f or sev eral hours?

Yes

This would
indicate the water

present is f rom
normal

condensation.

This would
indicate the water

present is f rom
normal

condensation.

No No

If  heater has not run recently ,
and water is coming

f rom the heater,  heater may
hav e a water leak.

If  heater has not run recently ,
and water is coming

f rom the heater,  heater may
hav e a water leak.

No

Turn- Of f  Test

Problem
Solved.

Problem
Solved.

Sanitizer Test
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LIMITED WARRANTY 

Heating Solutions manufactures its products with the highest standards of workmanship, using the best materials 
available through state of the art processes. Heating Solutions warrants its products as follows: 

LIMITED WARRANTY: HEATING SOLUTIONS WARRANTS ITS PRODUCTS TO BE FREE FROM DEFECTS
IN MATERIAL AND/OR WORKMANSHIP FOR A PERIOD OF TWO (2) YEARS (PARTS ONLY) FROM ORIGINAL 
DATE OF PURCHASE. 

SPECIFIC PRODUCTS WARRANTIES (FROM DATE OF PURCHASE): 

PRODUCT LIMITED 
WARRANTY 

EXCEPTIONS EXCEPTIONS 

J-SERIES HEAT PUMP 2 YEARS O-RINGS HEAT 
EXCHANGER, 
REFER  CLAUSE 6 
BELOW 

Exceptions that could result in denial of a warranty claim: 
1. Damage caused by careless handling, improper repackaging or shipping.
2. Damage due to misapplication, misuse, abuse or failure to operate equipment as specified in the owner’s manual.
3. Damage caused by failure to install products as specified in the owner’s manual.
4. Damage due to unauthorized product modifications or failure to use original replacement parts.
5. Damage caused by negligence or failure to properly maintain products as specified in the owner’s manual.
6. Damage caused by failure to maintain water chemistry in conformity with the standards of the swimming pool
industry for any length of time.
7. Damage caused by water freezing inside the product.
8. Accidental damage, fire, acts of God or other circumstances outside the control of Heating Solutions.

WARRANTY OBLIGATIONS OF HEATING SOLUTIONS 

Should a defect in workmanship and/or material in any item covered by this warranty become evident during the term 
of the warranty, then upon the consumer following the procedures set forth below, Heating Solutions, or its authorized 
service representative, will, at its option, repair or replace such item or part at its own cost and expense. 

Heating Solutions is not however responsible under this warranty for any cost of shipping or transportation of the 
equipment or parts thereof to or from the service representative. Heating Solutions is not liable for any loss of time, 
inconvenience, incidental expenses such as telephone calls, travel costs, labor or material charges incurred in connection 
with the removal or replacement of the equipment or any other incidental or consequential damages. 

This warranty is void if the product is repaired or altered in any way by any persons, agents or representatives other 
than those authorized by Heating Solutions. Expendables, including but not limited to, refrigerant, recovery of 
refrigerant or transportation for components are not covered under this Limited Warranty. Heating Solutions, at its 
sole discretion, reserves the right to provide a replacement product or part of equal value in lieu of repair. 

Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above limitation or 
exclusion may not apply to you. Except as stated in this section, Heating Solutions, its subsidiaries and affiliates make no 
warranties, express, implied or statutory as to any matter whatsoever. In particular, any and all warranties of 
merchantability or fitness for a particular purpose and non-infringement of a third party rights are expressly excluded. 

This warranty extends to the original residential owner only, beginning on the date of purchase and is not enforceable 
by any other party. This warranty does not cover commercial facilities which are defined as any facility other than a 
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single family dwelling.  Proof of purchase receipt will be required to execute any warranty claim.  Original owner agrees 
to prepay all shipping charges, if applicable or necessary. 

PROCEDURE FOR A WARRANTY CLAIM  
In order to obtain the benefits of this warranty, the consumer who made the original purchase must visit their local 
Leslie’s Swimming Pool Supplies store or contact the Service Department help desk at 1-844-615-8994 as soon as 
possible after a discovery of the defect, but in no event later than the expiration date of the warranty period provided in 
this warranty. Leslie’s Swimming Pool Supplies is the authorized service representative for Heating Solutions. 

WARRANTIES OR REPRESENTATIONS BY OTHERS 
No Dealer or other persons have any authority to make any warranties or representation concerning Heating Solutions 
or its products. Accordingly, Heating Solutions is not responsible for any such warranties or representations. To the 
extent an extended warranty period is provided by a third party and such warranty period exceeds the Limited 
Warranty period provided herein, the consumer will look to the third party for the additional warranty protection. 

SOLE WARRANTY 
Supersedes all previous publications. 

Manufacturer 
Heating Solutions 
4438 Muhlhauser Road 
Suite 600 
Hamilton, OH 45011 
(877) 278-2797

For warranty information please visit www.jacuzzipool.com 
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