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 After the inlet, outlet, drain, and electrical connections are complete a proper start-up procedure is critical to minimize 

the potential for damage to the system. Follow the instructions below. 

1: Plug in the power to the system, set the bypass to the Bypass Mode and cycle the valve to the Backwash cycle.  

2: Slowly crack open the inlet of the bypass valve until you hear air going to the drain line. Do not open fully!  

3: Allow the system to fill in the backwash position very slowly! If this is a softener, add 4 gallons of water and a packet 

of Sani System Softener Sanitizing Solution to the brine tank at this time. 

4: As soon as water is coming out the drain, cycle the valve to the Fast Rinse Cycle and slowly open the inlet of the by-

pass valve to the full open position. 

5: Unplug the power cord from the wall and carefully inspect the system for leaks. Allow the system to Fast Rinse for an 

extended period of time, typically no less than 30 minutes. If the water stops running to the drain during this time, check 

that the well can handle the systems regeneration cycle flow demands or cycle the system through a short backwash 

cycle to clear the bottom screen. 

6: Plug the power back in and cycle the valve to the Backwash position. Allow the system to complete the regeneration 

process on its own.  

7: Once the regeneration process is complete, run the system through a second regeneration process. 

It is normal for the water to have variances in pH, taste, odor and color, along with air for the first couple weeks of opera-

tion. This start-up procedure helps to minimize this potential problem. Running the system through additional automated 

regeneration cycles can also lessen this common issue associated with the installation of new water quality improve-

ment equipment. Media start-up procedures differ, but these general guidelines should satisfy most requirements. Some 

medias require up to 72 hours of soaking time, the extended Fast Rinse cycle helps to satisfy this. Older plumbing sys-

tems may suffer from excessive debris in the plumbing due to the pipes and plumbing components being cleaned. This 

cleaning process can take many months and may result in clogged aerators, excessively dirty water especially after the 

water has been sitting in the plumbing for extended lengths of time. The picture below shows the possible results of a 

new water quality improvement installation and the excessive cleaning of the plumbing that can take place. This will usu-

ally subside in time.  

Start-Up Procedure 
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Setting Time of Day 

Press the         button. The HOUR and AM/PM will blink. Press the         or          button to change the hour and AM/PM 

to the correct time. Press the         button and the minutes will blink. Set the minutes with the          or          buttons to the 

correct time and press the         button to complete setting the time of day. 

Typical Installer Programming ñSoftenerò 

1) Press the         and         button simultaneously for м second. 

2) Use the         or         buttons to set the ñWATER HARDNESSò to the proper hardness then press 

3) Use the    or         buttons to set ñDAYS BETWEEN REGENò to 28 or desired alternate then press 

4) Use the         or         buttons to set the ñREGENERATION TIMEò to 2:00 AM or desired alternate then press 

5) Use the         button to set ñENERGY SAVERò to OFF. This will leave the backlight on, then press         to exit in-

staller programing or press the          and          simultaneously for 1 second to edit the name and phone number. 

Typical Installer Programming ñFilterò 

1) Press the         and         button simultaneously for м second. 

2) Use the         or         buttons to set the ñDAYS BETWEEN REGENò to the desired amount, then press 

3) Use the    or         buttons to set ñREGENERATION TIMEò to 12:00 A.M. or desired alternate then press 

4) Use the          button to set ñENERGY SAVERò to OFF. This will leave the backlight on, then press         to exit in-

staller programing or press the          and          simultaneously for 1 second to edit the name and phone number. 

¢ƘŜǎŜ ŀǊŜ ƎŜƴŜǊŀƭ ǳǎŜ ƎǳƛŘŜƭƛƴŜǎ ƻƴƭȅΦ wŜƎǳƭŀǊ ǘŜǎǝƴƎ ǎƘƻǳƭŘ ōŜ ŘƻƴŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǇǊƻǇŜǊ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ŘǳǊŀǝƻƴΦ 

Adjusting the Salt Level on a Softener (adding salt to the brine tank) 
If your valve has the Salt Level Alarm set to ñONò in the OEM programming mode, you can adjust the amount of salt by 

pressing the       button repeatedly until ñSALT LEVELò appears on the screen, then push the        button to enter the 

setting screen. Press the       button once for every 10 pounds of salt you add to the brine tank. Press the       button to 

lock the setting.  

General Backwashing Filter Guidelines 
Backwashing systems should be programmed to backwash at a different time than other water treatment equipment to 

lessen the potential for over running the drainage system. Backwash lengths and frequencies vary by the application. 

Below are typical settings for common medias. 

aǳƴƛŎƛǇŀƭ ²ŀǘŜǊ !ǇǇƭƛŎŀǝƻƴǎ 
Carbon: Every 14-28 days. 

Sediment Reduction Medias: Every 7-28 days. 

²Ŝƭƭ ²ŀǘŜǊ !ǇǇƭƛŎŀǝƻƴǎ 
Carbon used for iron/chlorine reduction: Every 1-7 days. 

Sediment Reduction Medias: Every 2-7 days. 

Arsenic Reduction Medias: Every 28 days. 

Iron Reduction Medias: Every 1-3 days. 

Neutralizing Medias: Every 3-7 days. 

Potassium permanganate, hydrogen peroxide or chlorine tablet regeneration, every 1-3 days. 

 

/ƻƴƴŜŎǘƻǊ {Ŝǘψψψψψψ   /ŀǇŀŎƛǘȅψψψψψψψψ 
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Typical OEM Programming Standard ñSoftenerò 

1) Press the         and         button simultaneously for Ϥр seconds. 

2) Use the         or         buttons and set ñTYPEò to ñSOFTENING DN POSTò then press 

3) Use the    or         buttons to set ñBACKWASH TIMEò to ñ8:00 MINò or desired alternate then press 

4) Use the         or         buttons to set ñDRAW DN TIMEò to ñ60:00 MINò or desired alternate then press 

5) Use the         or         button to set ñBACKWASH TIMEò to ñ4:00 MINò or desired alternate then press 

6) Use the         or         button to set ñRINSE TIMEò to ñ4:00 MINò or desired alternate then press 

7) Use the         or         button to set ñFILLò to ñ8.0 LBSò per cubic foot of resin or desired alternate then press 

8) Use the         or         button to set ñGRAINS OF CAPACIYò to ñ24.0òx1K per ft
3
 of resin or desired alternate then 

press 

9) Use the         or         button to set ñGALLONS CAPACITYò to ñAUTOò then press 

10) Use the         or         button to set ñDELAYED REGENERATIONò then press 

11) Use the         or         button to set ñRELAY 1ò to ñOFFò then press 

12) Use the         or         button to set ñRELAY 2ò to ñOFFò then press 

13) Use the         or         button to set ñSERVICE ALARMò to either ñOFFò, ñTIMEò, ñGALLONSò or ñBOTHò, it is typ-

ically recommended to set this to ñBOTHò and to set the service to ñ1.00 YRò and ñ100,000 GALò. Most water 

treatment equipment should be inspected, tested and maintained annually. Press the         button to review the 

Schedule for service 

14)  Use the          or         buttons to set ñSALT LEVEL ALARMò to ñOFFò or your desired amount. Most common is 

ñ50 LBSò then press           this will exit the OEM programming mode. 

Typical OEM Programming Standard ñFilter Backwashò 

1) Press the         and         button simultaneously for Ϥр seconds. 

2) Use the         or         buttons and set ñTYPEò to ñFILTERING DN POSTò then press 

3) Use the    or         buttons to set ñBACKWASH TIMEò to ñ8:00 MINò or desired alternate then press 

4) Use the         or         buttons to set ñDRAW TIMEò to ñOFFò or desired alternate then press 

5) Use the         or         button to set ñBACKWASH TIMEò to ñOFFò or desired alternate then press 

6) Use the         or         button to set ñRINSE TIMEò to ñ4:00 MINò or desired alternate then press 

7) Use the         or         button to set ñFILLò to ñOFFò or desired alternate then press 

8) Use the         or         button to set ñGALLONS CAPACITYò to ñOFFò or desired gallons if you have installed the 

optional meter then press 

9) If you set the system to a set gallon amount instead of ñOFFò, you will set the valve to ñDELAYED REGENERA-

TIONò using the        or         button to then press 

10) Use the         or         button to set ñRELAY 1ò to ñOFFò then press 

11) Use the         or         button to set ñRELAY 2ò to ñOFFò then press 

12) Use the         or          button to set ñSERVICE ALARMò to either ñOFFò, ñTIMEò, ñGALLONSò or ñBOTHò, it is 

typically recommended to set this to ñBOTHò and to set the service to ñ1.00 YRò and ñ100,000 GALò. Most water 

treatment equipment should be inspected, tested and maintained annually. Press the         button to review the ser-

vice schedule and to exit the OEM programming mode 
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.ȅǇŀǎǎ ±ŀƭǾŜ hǇŜǊŀǝƻƴ 

Service Mode Bypass Mode 

Diagnostic Mode Shut Off Mode 

DŜƴŜǊŀƭ hǇŜǊŀǝƻƴ 

²ƘŜƴ ǘƘŜ ǎȅǎǘŜƳ ƛǎ ƻǇŜǊŀǝƴƎ ǎŜǾŜǊŀƭ ŘƛǎǇƭŀȅǎ Ƴŀȅ ōŜ ǎƘƻǿƴ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŎƻƴǘŀŎǘ ƛƴŦƻǊƳŀǝƻƴΣ ǝƳŜ ƻŦ ŘŀȅΣ 

Ǝŀƭƭƻƴǎ ǊŜƳŀƛƴƛƴƎ ōŜŦƻǊŜ ǘƘŜ ƴŜȄǘ ǊŜƎŜƴŜǊŀǝƻƴΣ Řŀȅǎ ǊŜƳŀƛƴƛƴƎ ōŜǘǿŜŜƴ ōŀŎƪǿŀǎƘŜǎΣ ŎǳǊǊŜƴǘ ƅƻǿ ǊŀǘŜ ǎŀƭǘ 

ŀƳƻǳƴǘ ŀƴŘ ƳƻǊŜΦ ¢ƻ Ƴŀƴǳŀƭƭȅ ŎȅŎƭŜ ǘƘǊƻǳƎƘ ǘƘŜǎŜ ǎŎǊŜŜƴǎ ǇǳǎƘ ǘƘŜ          ōǳǧƻƴΦ   

 

aŀƴǳŀƭ wŜƎŜƴŜǊŀǝƻƴ 

tǊŜǎǎ ŀƴŘ ǊŜƭŜŀǎŜ ǘƘŜ         ōǳǧƻƴΣ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ǊŜƎŜƴŜǊŀǘŜ ǘƻƴƛƎƘǘΦ tǊŜǎǎ ŀƴŘ ƘƻƭŘ ǘƘŜ           ōǳǧƻƴ ŦƻǊ р 

ǎŜŎƻƴŘǎ ǘƻ ǎǘŀǊǘ ŀƴ ƛƳƳŜŘƛŀǘŜ ǊŜƎŜƴŜǊŀǝƻƴΦ tǊŜǎǎ ŀƴŘ ǊŜƭŜŀǎŜ ǘƘŜ         ōǳǧƻƴ ǘƻ ŀŘǾŀƴŎŜ ǘƘŜ ǾŀƭǾŜ ǘƻ ǘƘŜ 

ƴŜȄǘ ŎȅŎƭŜΦ    
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DŜƴŜǊŀƭ ²ŀǊƴƛƴƎǎ  
tƭŀǎǝŎ ŎƻƴǘǊƻƭ ǾŀƭǾŜǎΣ ŬǩƴƎǎ ŀƴŘκƻǊ ōȅǇŀǎǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ƳƛƴƻǊ ǇƭǳƳōƛƴƎ ƳƛǎŀƭƛƎƴƳŜƴǘǎ ōǳǘ ŀǊŜ ƴƻǘ ŘŜǎƛƎƴŜŘ ǘƻ 
ǎǳǇǇƻǊǘ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ŀ ǎȅǎǘŜƳ ƻǊ ǘƘŜ ǇƭǳƳōƛƴƎΦ I¸5wh/!w.hb{ {¦/I !{ Y9wh{9b9Σ .9b½9b9Σ D!{h[Lb9Σ 9¢/ΦΣ a!¸ 5!a!D9 
twh5¦/¢{ ¢I!¢ /hb¢!Lb h-wLbD{ hw t[!{¢L/ /hathb9b¢{Φ 9·th{¦w9 ¢h {¦/I I¸5wh/!w.hb{ a!¸ /!¦{9 ¢I9 twh5¦/¢{ 
¢h [9!YΦ 5h bh¢ ¦{9 ¢I9 twh5¦/¢ό{ύ /hb¢!Lb95 Lb ¢IL{ 5h/¦a9b¢ hb ²!¢9w {¦tt[L9{ ¢I!¢ /hb¢!Lb I¸5wh/!w.hb{ 
{¦/I !{ Y9wh{9b9Σ .9b½9b9Σ D!{h[Lb9Σ 9¢/Φ ¢IL{ ²!¢9w a9¢9w {Ih¦[5 bh¢ .9 ¦{95 !{ ¢I9 twLa!w¸ ahbL¢hwLbD 59±L/9 
Chw /wL¢L/![ hw I9![¢I 9CC9/¢ !tt[L/!¢Lhb{Φ 

5ƻ ƴƻǘ ǳǎŜ ±ŀǎŜƭƛƴŜΣ ƻƛƭǎΣ ƻǘƘŜǊ ƘȅŘǊƻŎŀǊōƻƴ ƭǳōǊƛŎŀƴǘǎ ƻǊ ǎǇǊŀȅ ǎƛƭƛŎƻƴŜ ŦƻǊ ǘƘŜ ǳƴƛǘΦ ! ǎƛƭƛŎƻƴŜ ƭǳōǊƛŎŀƴǘ Ƴŀȅ ōŜ ǳǎŜŘ ƻƴ ōƭŀŎƪ h-

ǊƛƴƎǎ ōǳǘ ƛǎ ƴƻǘ ƴŜŎŜǎǎŀǊȅΦ 

¢ƘŜ ƴǳǘǎ ŀƴŘ ŎŀǇǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ōŜ ǳƴǎŎǊŜǿŜŘ ƻǊ ǝƎƘǘŜƴŜŘ ōȅ ƘŀƴŘ ƻǊ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŀƭ ǇƭŀǎǝŎ ǿǊŜƴŎƘΦ LŦ ƴŜŎŜǎǎŀǊȅΣ ǇƭƛŜǊǎ Ŏŀƴ ōŜ 

ǳǎŜŘ ǘƻ ǳƴǎŎǊŜǿ ǘƘŜ ƴǳǘ ƻǊ ŎŀǇΦ 5ƻ ƴƻǘ ǳǎŜ ŀ ǇƛǇŜ ǿǊŜƴŎƘ ǘƻ ǝƎƘǘŜƴ ƻǊ ƭƻƻǎŜƴ ƴǳǘǎ ƻǊ ŎŀǇǎΦ 5ƻ ƴƻǘ ǇƭŀŎŜ ŀ ǎŎǊŜǿŘǊƛǾŜǊ ƛƴ ǘƘŜ ǎƭƻǘǎ 

ƻƴ ŎŀǇǎ ŀƴŘκƻǊ ǘŀǇ ǿƛǘƘ ŀ ƘŀƳƳŜǊΦ  

5ƻ ƴƻǘ ǳǎŜ ǇƛǇŜ ŘƻǇŜ ƻǊ ƻǘƘŜǊ ǎŜŀƭŀƴǘǎ ƻƴ ǘƘǊŜŀŘǎΦ ¦ǎŜ ¢Ŝƅƻƴ ǘŀǇŜ ƻƴ ǘƘŜ ǘƘǊŜŀŘŜŘ ƛƴƭŜǘΣ ƻǳǘƭŜǘ ŀƴŘ ŘǊŀƛƴ ŬǩƴƎǎΦ ¢Ŝƅƻƴ ǘŀǇŜ ƛǎ ƴƻǘ 

ƴŜŎŜǎǎŀǊȅ ƻƴ ǘƘŜ ƴǳǘ ŎƻƴƴŜŎǝƻƴǎ ƻǊ ŎŀǇǎ ǿƛǘƘ h-ǊƛƴƎ ǎŜŀƭǎΦ 

!ƊŜǊ ŎƻƳǇƭŜǝƴƎ ŀƴȅ ǾŀƭǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴǾƻƭǾƛƴƎ ǘƘŜ ŘǊƛǾŜκǇƛǎǘƻƴ ŀǎǎŜƳōƭȅΣ ǳƴǇƭǳƎ ǇƻǿŜǊ ǎƻǳǊŎŜ ƧŀŎƪ ŦǊƻƳ ǘƘŜ ǇǊƛƴǘŜŘ ŎƛǊŎǳƛǘ 

ōƻŀǊŘ όōƭŀŎƪ ǿƛǊŜύΣ ǿŀƛǘ о ǎŜŎƻƴŘǎ ŀƴŘ ǇƭǳƎ ōŀŎƪ ƛƴΦ ¢Ƙƛǎ ǊŜǎŜǘǎ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎǎ ŀƴŘ ŜǎǘŀōƭƛǎƘŜǎ ǘƘŜ ǎŜǊǾƛŎŜ Ǉƛǎǘƻƴ ǇƻǎƛǝƻƴΦ ¢ƘŜ Řƛǎπ

Ǉƭŀȅ ǎƘƻǳƭŘ ƅŀǎƘ ŀƭƭ ƻŦ ǘƘŜ ŀǾŀƛƭŀōƭŜ [/5ΩǎΣ ǘƘŜƴ ƅŀǎƘ ǘƘŜ ǎƻƊǿŀǊŜ ǾŜǊǎƛƻƴ  ŀƴŘ ǘƘŜƴ ǊŜǎŜǘ ǘƘŜ ǾŀƭǾŜ ǘƻ ǘƘŜ ǎŜǊǾƛŎŜ ǇƻǎƛǝƻƴΦ 

!ƭƭ ǇƭǳƳōƛƴƎ ǎƘƻǳƭŘ ōŜ ŘƻƴŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƭƻŎŀƭ ǇƭǳƳōƛƴƎ ŎƻŘŜǎΦ ¢ƘŜ ǇƛǇŜ ǎƛȊŜ ŦƻǊ ǘƘŜ ŘǊŀƛƴ ƭƛƴŜ ǎƘƻǳƭŘ ōŜ ŀ ƳƛƴƛƳǳƳ ƻŦ ѹέΦ 

.ŀŎƪǿŀǎƘ ƅƻǿ ǊŀǘŜǎ ƛƴ ŜȄŎŜǎǎ ƻŦ т ƎǇƳ όнсΦр ƭǇƳύ ƻǊ ƭŜƴƎǘƘ ƛƴ ŜȄŎŜǎǎ ƻŦ нлΩ όсΦмƳύ ǊŜǉǳƛǊŜ ҁέ ŘǊŀƛƴ ƭƛƴŜΦ 

{ƻƭŘŜǊ Ƨƻƛƴǘǎ ƴŜŀǊ ǘƘŜ ŘǊŀƛƴ Ƴǳǎǘ ōŜ ŘƻƴŜ ǇǊƛƻǊ ǘƻ ŎƻƴƴŜŎǝƴƎ ǘƘŜ ŘǊŀƛƴ ƭƛƴŜ ƅƻǿ ŎƻƴǘǊƻƭ ŬǩƴƎΦ [ŜŀǾŜ ŀǘ ƭŜŀǎǘ сέ ōŜǘǿŜŜƴ ǘƘŜ ŘǊŀƛƴ 

ƭƛƴŜ ŎƻƴǘǊƻƭ ŬǩƴƎ ŀƴŘ ǎƻƭŘŜǊ Ƨƻƛƴǘǎ ǿƘŜƴ ǎƻƭŘŜǊƛƴƎ ǇƛǇŜǎ ǘƘŀǘ ŀǊŜ ŎƻƴƴŜŎǘŜŘ ƻƴ ǘƘŜ ŘǊŀƛƴ ƭƛƴŜ ŎƻƴǘǊƻƭ ŬǩƴƎΦ CŀƛƭǳǊŜ ǘƻ Řƻ ǘƘƛǎ ŎƻǳƭŘ 

ŎŀǳǎŜ ƛƴǘŜǊƛƻǊ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ŘǊŀƛƴ ƭƛƴŜ ƅƻǿ ŎƻƴǘǊƻƭ ŬǩƴƎΦ 

²ƘŜƴ ŀǎǎŜƳōƭƛƴƎ ǘƘŜ ƛƴǎǘŀƭƭŀǝƻƴ ŬǩƴƎ ǇŀŎƪŀƎŜ όƛƴƭŜǘ ŀƴŘ ƻǳǘƭŜǘύΣ ŎƻƴƴŜŎǘ ǘƘŜ ŬǩƴƎ ǘƻ ǘƘŜ ǇƭǳƳōƛƴƎ ǎȅǎǘŜƳ ŬǊǎǘ ŀƴŘ ǘƘŜƴ ŀǧŀŎƘ 

ǘƘŜ ƴǳǘΣ ǎǇƭƛǘ ǊƛƴƎ ŀƴŘ h-ǊƛƴƎΦ IŜŀǘ ŦǊƻƳ ǎƻƭŘŜǊƛƴƎ ƻǊ ǎƻƭǾŜƴǘ ŎŜƳŜƴǘǎ Ƴŀȅ ŘŀƳŀƎŜ ǘƘŜ ƴǳǘΣ ǎǇƭƛǘ ǊƛƴƎ ƻǊ h-ǊƛƴƎΦ {ƻƭŘŜǊ Ƨƻƛƴǘǎ ǎƘƻǳƭŘ 

ōŜ Ŏƻƻƭ ŀƴŘ ǎƻƭǾŜƴǘ ŎŜƳŜƴǘǎ ǎƘƻǳƭŘ ōŜ ǎŜǘ ōŜŦƻǊŜ ƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ƴǳǘΣ ǎǇƭƛǘ ǊƛƴƎ ŀƴŘ h-ǊƛƴƎΦ !ǾƻƛŘ ƎŜǩƴƎ ǇǊƛƳŜǊ ŀƴŘ ǎƻƭǾŜƴǘ ŎŜƳŜƴǘ 

ƻƴ ŀƴȅ ǇŀǊǘ ƻŦ ǘƘŜ h-ǊƛƴƎǎΣ ǎǇƭƛǘ ǊƛƴƎǎΣ ōȅǇŀǎǎ ǾŀƭǾŜ ƻǊ ŎƻƴǘǊƻƭ ǾŀƭǾŜΦ 

tƭǳƎ ƛƴǘƻ ŀƴ ŜƭŜŎǘǊƛŎŀƭ ƻǳǘƭŜǘΦ bƻǘŜΥ  !ƭƭ ŜƭŜŎǘǊƛŎŀƭ ŎƻƴƴŜŎǝƻƴǎ Ƴǳǎǘ ōŜ ŎƻƴƴŜŎǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ƭƻŎŀƭ ŎƻŘŜǎΦ ό.Ŝ ŎŜǊǘŀƛƴ ǘƘŜ ƻǳǘƭŜǘ ƛǎ 

ǳƴƛƴǘŜǊǊǳǇǘŜŘΦύ 

Lƴǎǘŀƭƭ ƎǊƻǳƴŘƛƴƎ ǎǘǊŀǇ ƻƴ ƳŜǘŀƭ ǇƛǇŜǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƭƻŎŀƭ ǇƭǳƳōƛƴƎ ŎƻŘŜǎΦ   

¢ƘŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜ Ŏŀƴ ōŜ ǎŜǘ ǎƻ ǘƘŀǘ ŀ ǎƻƊŜƴŜǊ Ŏŀƴ ƳŜŜǘ ǘƘŜ ²ŀǘŜǊ vǳŀƭƛǘȅ !ǎǎƻŎƛŀǝƻƴ ό²v!ύ {ǘŀƴŘŀǊŘ {млл ƻǊ b{Cκ!b{L {ǘŀƴŘŀǊŘ 

пп ŜŦŬŎƛŜƴŎȅ ǊŀǝƴƎΦ 

¢ƘŜ ǳǎŜ ƻŦ ƅŜȄƛōƭŜ ŎƻƴƴŜŎǘƻǊǎ ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ƻƴ ŀƭƭ ǎȅǎǘŜƳǎ ŀƴŘ ƛǎ ǊŜǉǳƛǊŜŘ 

ƻƴ ŀƭƭ .Ǌŀǎǎ ǾŀƭǾŜǎΦ 

¢ƘŜ ǳǎŜ ƻŦ ŀ ǾŀŎǳǳƳ ōǊŜŀƪ ƛǎ ǊŜǉǳƛǊŜ ƻƴ ƛƴǎǘŀƭƭŀǝƻƴǎ ǿƘŜǊŜ ŀ ǾŀŎǳǳƳ ŎƻƴŘƛǝƻƴ 

Ƴŀȅ ƻŎŎǳǊΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ǾŀŎǳǳƳ ōǊŜŀƪŜǊǎ ƻƴ ǘƘŜ ŘǊŀƛƴ ƭƛƴŜ ƛŦ ǘƘŜ ŘǊŀƛƴ ǿƛƭƭ ōŜ Ǌǳƴ 

ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ р ŦŜŜǘ ōŜƭƻǿ ǘƘŜ ǳƴƛǘΦ  

{ȅǎǘŜƳǎ Ƴǳǎǘ ƴŜǾŜǊ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ƭƻŎŀǝƻƴǎ ǿƘŜǊŜ ǿŀǘŜǊ ŘŀƳŀƎŜ Ŏŀƴ ƻŎŎǳǊ ǘƻ 

ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ŀǊŜŀǎΦ [ƛŀōƛƭƛǘȅ ƳƛǝƎŀǝƻƴ ǘŜŎƘƴƛǉǳŜǎ Ƴǳǎǘ ōŜ ǳǎŜŘ ƛƴŎƭǳŘƛƴƎ 

ǊŜŘǳƴŘŀƴǘ ƭŜŀƪ ŘŜǘŜŎǝƻƴ ŀƴŘ ŀǳǘƻƳŀǝŎ ǎƘǳǘ ƻũ ŘŜǾƛŎŜǎΦ  

¦ƴƛǘǎ Ƴǳǎǘ ōŜ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ŦǊŜŜȊƛƴƎΣ Ƙƻǘ ǿŀǘŜǊ ŘŀƳŀƎŜΣ ŜȄŎŜǎǎƛǾŜ ǇǊŜǎǎǳǊŜΣ ǾŀŎǳǳƳ ŀƴŘ ŀƴȅ ƻǘƘŜǊ 

ŎƻƳƳƻƴ ǿŀǘŜǊ ŎƻƴŘƛǝƻƴ ǘƘŀǘ Ŏŀƴ ŎŀǳǎŜ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ !ǇǇǊƻǇǊƛŀǘŜ ƛƴǎǘŀƭƭŀǝƻƴ ƻŦ ŎƘŜŎƪ 

ǾŀƭǾŜǎΣ  ǘƘŜǊƳŀƭ ŜȄǇŀƴǎƛƻƴ ǘŀƴƪǎΣ ǇǊŜǎǎǳǊŜ ǊŜŘǳŎƛƴƎ ǾŀƭǾŜǎΣ ōŀŎƪƅƻǿ ǇǊŜǾŜƴǘŜǊǎ ŀƴŘ ƻǘƘŜǊ ŎƻƳƳƻƴ 

ǇƭǳƳōƛƴƎ ŎƻƳǇƻƴŜƴǘǎ ƴŜŜŘ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ ōȅ ŀ ƭƛŎŜƴǎŜŘ ǇƭǳƳōŜǊ ƻǊ ǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ ǎǇŜŎƛŀƭƛǎǘ ǇǊƛƻǊ 

ǘƻ ƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ  



т 

¢ƘŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜ ƛǎ ŎƻƳǇŀǝōƭŜ ǿƛǘƘ ŀ ǾŀǊƛŜǘȅ ƻŦ ǊŜƎŜƴŜǊŀƴǘǎ ŀƴŘ ǊŜǎƛƴ ŎƭŜŀƴŜǊǎΦ ¢ƘŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜ ƛǎ ŎŀǇŀōƭŜ ƻŦ ǊƻǳǝƴƎ ǘƘŜ ƅƻǿ ƻŦ 

ǿŀǘŜǊ ƛƴ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǇŀǘƘǎ ǘƻ ǊŜƎŜƴŜǊŀǘŜ ƻǊ ōŀŎƪǿŀǎƘ ǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ ǎȅǎǘŜƳǎΦ ¢ƘŜ ƛƴƧŜŎǘƻǊ ǊŜƎǳƭŀǘŜǎ ǘƘŜ ƅƻǿ ƻŦ ōǊƛƴŜ ƻǊ ƻǘƘŜǊ 

ǊŜƎŜƴŜǊŀƴǘǎΦ ¢ƘŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜ ǊŜƎǳƭŀǘŜǎ ǘƘŜ ƅƻǿ ǊŀǘŜǎ ŦƻǊ ōŀŎƪǿŀǎƘƛƴƎΣ ǊƛƴǎƛƴƎΣ ŀƴŘ ǘƘŜ ǊŜǇƭŜƴƛǎƘƛƴƎ ƻŦ ǘǊŜŀǘŜŘ ǿŀǘŜǊ ƛƴǘƻ ŀ ǊŜπ

ƎŜƴŜǊŀƴǘ ǘŀƴƪΣ ǿƘŜƴ ŀǇǇƭƛŎŀōƭŜΦ 

¢ƘŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜ ǳǎŜǎ ƴƻ ǘǊŀŘƛǝƻƴŀƭ ŦŀǎǘŜƴŜǊǎ όŜΦƎΦ ǎŎǊŜǿǎύΤ ƛƴǎǘŜŀŘ ŎƭƛǇǎΣ ǘƘǊŜŀŘŜŘ ŎŀǇǎΣ ƴǳǘǎ ŀƴŘ ǎƴŀǇ ǘȅǇŜ ƭŀǘŎƘŜǎ ŀǊŜ ǳǎŜŘΦ /ŀǇǎ 

ŀƴŘ ƴǳǘǎ ƻƴƭȅ ƴŜŜŘ ǘƻ ōŜ ŬǊƳƭȅ ƘŀƴŘ ǝƎƘǘŜƴŜŘ ōŜŎŀǳǎŜ ǊŀŘƛŀƭ ǎŜŀƭǎ ŀǊŜ ǳǎŜŘΦ ¢ƻƻƭǎ ǊŜǉǳƛǊŜŘ ǘƻ ǎŜǊǾƛŎŜ ǘƘŜ ǾŀƭǾŜ ƛƴŎƭǳŘŜ ƻƴŜ ǎƳŀƭƭ 

ōƭŀŘŜ ǎŎǊŜǿ ŘǊƛǾŜǊΣ ƻƴŜ ƭŀǊƎŜ ōƭŀŘŜ ǎŎǊŜǿ ŘǊƛǾŜǊΣ ǇƭƛŜǊǎ ŀƴŘ ŀ ǇŀƛǊ ƻŦ ƘŀƴŘǎΦ ! ǇƭŀǎǝŎ ǿǊŜƴŎƘ ƛǎ ŀǾŀƛƭŀōƭŜ ǿƘƛŎƘ ŜƭƛƳƛƴŀǘŜǎ ǘƘŜ ƴŜŜŘ 

ŦƻǊ ǎŎǊŜǿŘǊƛǾŜǊǎ ŀƴŘ ǇƭƛŜǊǎΦ 5ƛǎŀǎǎŜƳōƭȅ ŦƻǊ ǎŜǊǾƛŎƛƴƎ ǘŀƪŜǎ ƳǳŎƘ ƭŜǎǎ ǝƳŜ ǘƘŀƴ ŎƻƳǇŀǊŀōƭŜ ǇǊƻŘǳŎǘǎ ŎǳǊǊŜƴǘƭȅ ƻƴ ǘƘŜ ƳŀǊƪŜǘΦ /ƻƴπ

ǘǊƻƭ ǾŀƭǾŜ ƛƴǎǘŀƭƭŀǝƻƴ ƛǎ ǎƛƳǇƭƛŬŜŘ ŀǎ ǘƘŜ ŘƛǎǘǊƛōǳǘƻǊ ǘǳōŜ Ŏŀƴ ōŜ Ŏǳǘ ѹέ ŀōƻǾŜ ǘƻ ѹέ ōŜƭƻǿ ǘƘŜ ǘƻǇ ƻŦ ǘŀƴƪ ǘƘǊŜŀŘΦ ¢ƘŜ ŘƛǎǘǊƛōǳǘƻǊ 

ǘǳōŜ ƛǎ ƘŜƭŘ ƛƴ ǇƭŀŎŜ ōȅ ŀƴ h-ǊƛƴƎ ǎŜŀƭ ŀƴŘ ǘƘŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜ ŀƭǎƻ Ƙŀǎ ŀ ōŀȅƻƴŜǘ ƭƻŎƪ ŦŜŀǘǳǊŜ ŦƻǊ ǳǇǇŜǊ ŘƛǎǘǊƛōǳǘƻǊ ōŀǎƪŜǘǎΦ 

¢ƘŜ !/ ŀŘŀǇǘŜǊ ŎƻƳŜǎ ǿƛǘƘ ŀ мр Ŧƻƻǘ ǇƻǿŜǊ ŎƻǊŘ ŀƴŘ ƛǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ǳǎŜ ǿƛǘƘ ǘƘŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜΦ ¢ƘŜ !/ ŀŘŀǇǘŜǊ ƛǎ ŦƻǊ ŘǊȅ ƭƻŎŀǝƻƴ 

ǳǎŜ ƻƴƭȅΦ LŦ ǘƘŜ ǇƻǿŜǊ ƎƻŜǎ ƻǳǘΣ ǘƘŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜ ǊŜƳŜƳōŜǊǎ ŀƭƭ ǎŜǩƴƎǎ ǳƴǝƭ ǘƘŜ ōŀǧŜǊȅ ǇƻǿŜǊ ƛǎ ŘŜǇƭŜǘŜŘΦ !ƊŜǊ ǘƘŜ ōŀǧŜǊȅ Ǉƻǿπ

ŜǊ ƛǎ ŘŜǇƭŜǘŜŘΣ ǘƘŜ ƻƴƭȅ ƛǘŜƳ ǘƘŀǘ ƴŜŜŘǎ ǘƻ ōŜ ǊŜǎŜǘ ƛǎ ǘƘŜ ǝƳŜ ƻŦ ŘŀȅΤ ƻǘƘŜǊ ǾŀƭǳŜǎ ŀǊŜ ǇŜǊƳŀƴŜƴǘƭȅ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ƴƻƴǾƻƭŀǝƭŜ 

ƳŜƳƻǊȅΦ ¢ƘŜ ŎƻƴǘǊƻƭ ǾŀƭǾŜ ōŀǧŜǊȅ ƛǎ ƴƻǘ ǊŜŎƘŀǊƎŜŀōƭŜ ōǳǘ ƛǎ ǊŜǇƭŀŎŜŀōƭŜΦ 

 

! ǾŀŎǳǳƳ ōǊŜŀƪ ƛǎ ǊŜǉǳƛǊŜŘ ŀƴȅ ǝƳŜ ŀ ǾŀŎǳǳƳ ǎƛǘǳŀǝƻƴ Ƴŀȅ ƻŎŎǳǊΦ ¢Ƙƛǎ ƛǎ ŎƻƳƳƻƴ ƻƴ ǿŜƭƭǎΣ ǎȅǎǘŜƳǎ ǿƛǘƘ ōƻƻǎǘŜǊ ǇǳƳǇǎ ŀƊŜǊ 

ǘƘŜ ǳƴƛǘΣ ƻǊ ǿƘŜƴ ǘƘŜ ǎȅǎǘŜƳ ƛǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀǊŜŀǎ ƻŦ ǾŀǊȅƛƴƎ ŀƭǝǘǳŘŜǎΦ bƻ ǿŀǊǊŀƴǘȅ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ƛŦ ǘƘŜ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ǎǳōƧŜŎǘŜŘ ǘƻ 

ŀ ǾŀŎǳǳƳΦ ! ǾŀŎǳǳƳ ōǊŜŀƪ ǎƘƻǳƭŘ ōŜ ƛƴǎǘŀƭƭŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǎƻƊŜƴŜǊ ŀƴŘ ǘƘŜ ǇƻǘŜƴǝŀƭ ŎŀǳǎŜ ƻŦ ŀ ǾŀŎǳǳƳΦ 

¢ȅǇƛŎŀƭ ƳǳƭǝǇƭŜ ǘŀƴƪ ƛƴǎǘŀƭƭŀǝƻƴ ǿƛǘƘ ǇǊŜ ŀƴŘ Ǉƻǎǘ ŬƭǘǊŀǝƻƴ ǿƛǘƘ ¦±Φ {ǇŜŎƛŀƭ ƴƻǘŜǎΣ ŀ ǎƛƳǇƭŜ ŀƛǊ ƎŀǇ ƛǎ ǎƘƻǿƴ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ƻŦ 

нέ ƻŦ ǎǇŀŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŘǊŀƛƴ ǘǳōŜ ŀƴŘ ǘƘŜ t-¢ǊŀǇΦ ! ǾŀŎǳǳƳ ōǊŜŀƪ Ƴǳǎǘ ōŜ ƛƴǎǘŀƭƭŜŘ ƻƴ ǎȅǎǘŜƳǎ ǿƘŜǊŜ ŀ ǾŀŎǳǳƳ ŎƻƴŘƛǝƻƴ 

ŎƻǳƭŘ ƻŎŎǳǊΦ Lƴǎǘŀƭƭ ǘƘŜ ǾŀŎǳǳƳ ōǊŜŀƪ ōŜǘǿŜŜƴ ǘƘŜ ǎȅǎǘŜƳǎ ŀƴŘ ǘƘŜ ǇƻǘŜƴǝŀƭ ǾŀŎǳǳƳ ǎƻǳǊŎŜΦ ! ǿŜƭƭΣ ōƻƻǎǘŜǊ ǇǳƳǇΣ ƻǊ ŜǾŜƴ ŀ 

ŘǊŀƛƴ ǇƛǇŜ ǊǳƴƴƛƴƎ Řƻǿƴ ŀ ŦŜǿ ŦŜŜǘ Ŏŀƴ ŎŀǳǎŜ ŀ ǾŀŎǳǳƳ ŎƻƴŘƛǝƻƴ ǘƘŀǘ ǿƛƭƭ ŘŀƳŀƎŜ ǘƘŜ ǎȅǎǘŜƳΦ ¢ƘŜ ōǊƛƴŜ ǘŀƴƪ Ƙŀǎ ŀ ǎƳŀƭƭ ōŀǊōŜŘ 

ŬǩƴƎ ǘƘŀǘ Ŏŀƴ ōŜ Ǌǳƴ ǘƻ ŀ ƎǊŀǾƛǘȅ ŘǊŀƛƴ ōǳǘ ǘƘƛǎ ƛǎ ǘȅǇƛŎŀƭƭȅ ƴƻǘ ƴŜŎŜǎǎŀǊȅΦ  



у 

офƛ-мл мέ /ƻƴǘǊƻƭ ±ŀƭǾŜ 
±ŀƭǾŜ ƅƻǿ ǊŀǘŜ Ϫ мр t{L ŘǊƻǇΥ нт Dta  

±ŀƭǾŜ ƳŀȄƛƳǳƳ ōŀŎƪǿŀǎƘ ǊŀǘŜ Ϫ нр t{L ŘǊƻǇΥ нт Dta 
±ŀƭǾŜ ŘƛǎǘǊƛōǳǘƻǊ ǇƛƭƻǘΥ мΦлрέ όоκпέ t±/ύ 

¢ŀƴƪ aƻǳƴǝƴƎ н-мκнέ - у ¦b 
IŜƛƎƘǘ ŦǊƻƳ ǘƻǇ ƻŦ ǘŀƴƪΥ т-оκуέ 

 
 
 
 
 
 
 
 

офƛ-мн мΦнрέ /ƻƴǘǊƻƭ ±ŀƭǾŜ 
±ŀƭǾŜ ƅƻǿ ǊŀǘŜ Ϫ мр t{L ŘǊƻǇΥ оп Dta  

±ŀƭǾŜ ƳŀȄƛƳǳƳ ōŀŎƪǿŀǎƘ ǊŀǘŜ Ϫ нр t{L ŘǊƻǇΥ он Dta 
±ŀƭǾŜ ŘƛǎǘǊƛōǳǘƻǊ ǇƛƭƻǘΥ мΦонέ όмέ t±/ύ 
5Ǌŀƛƴ [ƛƴŜ /ƻƴƴŜŎǝƻƴΥ оκпέ ƻǊ мέ abt¢ 

¢ŀƴƪ aƻǳƴǝƴƎ н-мκнέ - у ¦b 
IŜƛƎƘǘ ŦǊƻƳ ǘƻǇ ƻŦ ǘŀƴƪΥ т-оκуέ 

офƛ-нv нέ .Ǌŀǎǎ /ƻƴǘǊƻƭ ±ŀƭǾŜ vǳƛŎƪ /ƻƴƴŜŎǘ 
±ŀƭǾŜ ƅƻǿ ǊŀǘŜ Ϫ мр t{L ŘǊƻǇΥ мнр Dta  

±ŀƭǾŜ ƳŀȄƛƳǳƳ ōŀŎƪǿŀǎƘ ǊŀǘŜ Ϫ нр t{L ŘǊƻǇΥ ур Dta 
±ŀƭǾŜ ŘƛǎǘǊƛōǳǘƻǊ ǇƛƭƻǘΥ нΦотрέ όнέ t±/ύ 
5Ǌŀƛƴ [ƛƴŜ /ƻƴƴŜŎǝƻƴΥ мΦрέ Cbt¢ 

¢ŀƴƪ aƻǳƴǝƴƎ пέ - у ¦bΣ сέ CƭŀƴƎŜ ƻǊ {ƛŘŜ aƻǳƴǘ 
IŜƛƎƘǘ ŦǊƻƳ ǘƻǇ ƻŦ ǘŀƴƪΥ пέ v/ ммΦнέΣ сέ v/ ммΦоέ 

±ŀƭǾŜ {ǇŜŎƛŬŎŀǝƻƴǎ 

aƛƴƛƳǳƳκaŀȄƛƳǳƳ hǇŜǊŀǝƴƎ tǊŜǎǎǳǊŜǎΥ нл Ǉǎƛ όмоу ƪtŀ ƻǊ мΦп ōŀǊύ  ǘƻ мнр Ǉǎƛ όусн ƪtŀ ƻǊ уΦс ōŀǊύ  
aƛƴƛƳǳƳκaŀȄƛƳǳƳ hǇŜǊŀǝƴƎ ¢ŜƳǇŜǊŀǘǳǊŜǎΥ плϲC όпϲ/ύ - ммлϲC όпоϲ/ύ  

tƻǿŜǊ !ŘŀǇǘŜǊΥ {ǳǇǇƭȅ ±ƻƭǘŀƎŜ мнл ±!/κсл IȊ 
hǳǘǇǳǘ ±ƻƭǘŀƎŜΥ мр ±5/Σ hǳǘǇǳǘ /ǳǊǊŜƴǘΥ рлл Ƴ!  

офƛ-мл¢ мέ ¢ǿƛƴ /ƻƴǘǊƻƭ ±ŀƭǾŜ 
±ŀƭǾŜ ƅƻǿ ǊŀǘŜ Ϫ мр t{L ŘǊƻǇΥ ну Dta  

±ŀƭǾŜ ƳŀȄƛƳǳƳ ōŀŎƪǿŀǎƘ ǊŀǘŜ Ϫ нр t{L ŘǊƻǇΥ мр Dta 
±ŀƭǾŜ ŘƛǎǘǊƛōǳǘƻǊ ǇƛƭƻǘΥ мΦлрέ όоκпέ t±/ύ 
5Ǌŀƛƴ [ƛƴŜ /ƻƴƴŜŎǝƻƴΥ оκпέ ƻǊ мέ abt¢ 

¢ŀƴƪ aƻǳƴǝƴƎ н-мκнέ - у ¦b 
IŜƛƎƘǘ ŦǊƻƳ ǘƻǇ ƻŦ ǘŀƴƪΥ т-оκуέ 

офƛ-мр-t мΦрέ tƭŀǎǝŎ /ƻƴǘǊƻƭ ±ŀƭǾŜ 
±ŀƭǾŜ ƅƻǿ ǊŀǘŜ Ϫ мр t{L ŘǊƻǇΥ сл Dta  

±ŀƭǾŜ ƳŀȄƛƳǳƳ ōŀŎƪǿŀǎƘ ǊŀǘŜ Ϫ нр t{L ŘǊƻǇΥ по Dta 
±ŀƭǾŜ ŘƛǎǘǊƛōǳǘƻǊ ǇƛƭƻǘΥ мΦфέ όмΦрέ t±/ύ 
5Ǌŀƛƴ [ƛƴŜ /ƻƴƴŜŎǝƻƴΥ мέ abt¢ 
¢ŀƴƪ aƻǳƴǝƴƎ пέ - у ¦b 

IŜƛƎƘǘ ŦǊƻƳ ǘƻǇ ƻŦ ǘŀƴƪΥ млΦтрέ  
 
 
 
 
 
 

 
 
 

офƛ-мр мΦрέ .Ǌŀǎǎ /ƻƴǘǊƻƭ ±ŀƭǾŜ 
±ŀƭǾŜ ƅƻǿ ǊŀǘŜ Ϫ мр t{L ŘǊƻǇΥ тл Dta  

±ŀƭǾŜ ƳŀȄƛƳǳƳ ōŀŎƪǿŀǎƘ ǊŀǘŜ Ϫ нр t{L ŘǊƻǇΥ рн Dta 
±ŀƭǾŜ ŘƛǎǘǊƛōǳǘƻǊ ǇƛƭƻǘΥ мΦфέ όмΦрέ t±/ύ 
5Ǌŀƛƴ [ƛƴŜ /ƻƴƴŜŎǝƻƴΥ мΦнрέ Cbt¢ 
¢ŀƴƪ aƻǳƴǝƴƎ пέ - у ¦b 

IŜƛƎƘǘ ŦǊƻƳ ǘƻǇ ƻŦ ǘŀƴƪΥ тΦтрέ  

офƛ-н нέ .Ǌŀǎǎ /ƻƴǘǊƻƭ ±ŀƭǾŜ vǳƛŎƪ /ƻƴƴŜŎǘ 
±ŀƭǾŜ ƅƻǿ ǊŀǘŜ Ϫ мр t{L ŘǊƻǇΥ ммр Dta  

±ŀƭǾŜ ƳŀȄƛƳǳƳ ōŀŎƪǿŀǎƘ ǊŀǘŜ Ϫ нр t{L ŘǊƻǇΥ ул Dta 
±ŀƭǾŜ ŘƛǎǘǊƛōǳǘƻǊ ǇƛƭƻǘΥ мΦфέ όмΦрέ t±/ύ 
5Ǌŀƛƴ [ƛƴŜ /ƻƴƴŜŎǝƻƴΥ мΦрέ Cbt¢ 
¢ŀƴƪ aƻǳƴǝƴƎ пέ - у ¦b 
IŜƛƎƘǘ ŦǊƻƳ ǘƻǇ ƻŦ ǘŀƴƪΥ уΦрέ 

 
 
 
 



ф 

9ǊǊƻǊ /ƻŘŜǎ 

млмΥ ¦ƴŀōƭŜ ǘƻ ǎǘŀǊǘΣ ƳƻǘƻǊ ƻǳǘǇǳǘ ƛǎ ŜƴŜǊƎƛȊŜŘ ōǳǘ ǘƘŜ ōƻŀǊŘ ŘƻŜǎ ƴƻǘ ǎŜƴǎŜ ƳƻǝƻƴΦ 
млнΥ aƻǘƻǊ ǎǘŀƭƭŜŘΣ ǾŀƭǾŜ ƛǎ ǳƴŀōƭŜ ǘƻ ŬƴŘ ǘƘŜ ƴŜȄǘ ǇƻǎƛǝƻƴΦ 
млоΥ aƻǘƻǊ Ǌŀƴ ǘƻƻ ƭƻƴƎΣ ǾŀƭǾŜ ǿŀǎ ǳƴŀōƭŜ ǘƻ ŬƴŘ ǘƘŜ ƴŜȄǘ ǇƻǎƛǝƻƴΦ 
млпΥ ±ŀƭǾŜ ǿŀǎ ǳƴŀōƭŜ ǘƻ ŬƴŘ ǘƘŜ άIƻƳŜέ ǇƻǎƛǝƻƴΦ 
млсΥ ![¢ a!± Ǌŀƴ ǘƻƻ ƭƻƴƎ 
млтΥ ![¢ a!± ǎǘŀƭƭŜŘΣ ƳƻǘƻǊ Ǌŀƴ ǘƻƻ ǎƘƻǊǘΦ  
млфΥ LƴǾŀƭƛŘ ƳƻǘƻǊ ǎǘŀǘŜΣ ǘƘŜ ŎƻƴǘǊƻƭ Ŏŀƴ ƴƻ ƭƻƴƎŜǊ ƻǇŜǊŀǘŜ ǇǊƻǇŜǊƭȅ ŘǳŜ ǘƻ ǘƘŜ ŘŜǘŜŎǝƻƴ ƻŦ ŀƴ ƛƴǾŀƭƛŘ ƳƻǘƻǊ ǎǘŀǘŜΦ 
ммсΥ !¦· a!± Ǌŀƴ ǘƻƻ ƭƻƴƎ 
ммтΥ !¦· a!± ǎǘŀƭƭŜŘΣ ƳƻǘƻǊ Ǌŀƴ ǘƻƻ ǎƘƻǊǘΦ  
нлмΥ LƴǾŀƭƛŘ ǊŜƎŜƴŜǊŀǝƻƴ ǎǘŜǇΣ ŎƻƴǘǊƻƭ Ŏŀƴ ƴƻ ƭƻƴƎŜǊ ƻǇŜǊŀǘŜ ǇǊƻǇŜǊƭȅ ŘǳŜ ǘƻ ǘƘŜ ŘŜǘŜŎǝƻƴ ƻŦ ŀƴ ƛƴǾŀƭƛŘ ǊŜƎŜƴŜǊŀǝƻƴ ŎȅŎƭŜ ǎǘŜǇΣ 
ƛƴǘŜǊƴŀƭ ǎƻƊǿŀǊŜ ŜǊǊƻǊΦ 
нлнΥ ¦ƴŜȄǇŜŎǘŜŘ ǎǘŀƭƭΣ ƳƻǘƻǊ ŜƴŎƻǳƴǘŜǊŜŘ ŀƴ ǳƴŜȄǇŜŎǘŜŘ ǎǘŀƭƭ ǿƘƛŎƘ ƛǘ ǿŀǎ ŀōƭŜ ǘƻ ǊŜŎƻǾŜǊ ŦǊƻƳ ŀƴŘ ǇǊƻŎŜŜŘ ƴƻǊƳŀƭƭȅΦ 
плнΣ плоΣ плпΣ плрΣ плсΥ /ƻƴǘǊƻƭ Ŏŀƴ ƴƻ ƭƻƴƎŜǊ ƻǇŜǊŀǘŜ ŘǳŜ ǘƻ 9нtwha ƳŜƳƻǊȅ ŜǊǊƻǊΣ ǊŜǎŜǘ ƻǊ ǊŜǇƭŀŎŜ ōƻŀǊŘΦ 
плсΣ плтΣ плуΥ w!a ƳŜƳƻǊȅ ŜǊǊƻǊΣ /ƻƴǘǊƻƭ Ŏŀƴ ƴƻ ƭƻƴƎŜǊ ƻǇŜǊŀǘŜ ŘǳŜ ǘƻ w!a ƳŜƳƻǊȅ ŜǊǊƻǊΣ ǊŜǎŜǘ ƻǊ ǊŜǇƭŀŎŜ ōƻŀǊŘΦ 
пмлΥ /ƻƴŬƎǳǊŀǝƻƴ ŘƻǿƴƭƻŀŘ ŜǊǊƻǊΣ ǘƘŜ ŎƻƴŬƎǳǊŀǝƻƴ ŬƭŜ ŀƴŘ ǘƘŜ ǾŀƭǾŜ ƘŀǾŜ ŘƛũŜǊŜƴǘ ǎƻƊǿŀǊŜ ǊŜǾƛǎƛƻƴǎΦ  

 
wŜƭŀȅ ŀƴŘ a!± hǇŜǊŀǝƻƴ ǿƘƛƭŜ ƛƴ 9ǊǊƻǊ aƻŘŜǎ 

мύ ¢ƘŜ ǊŜƎŜƴŜǊŀǝƻƴ ǾŀƭǾŜ ƛǘǎŜƭŦ ǿƛƭƭ ŎƻƳǇƭŜǘŜ ǊŜƎŜƴŜǊŀǝƻƴ ƻƴƭȅ ƛŦ ŀƭǊŜŀŘȅ ƛƴ ǊŜƎŜƴŜǊŀǝƻƴ ŀƴŘ ǘƘŜ ŎǳǊǊŜƴǘ 9ǊǊƻǊ /ƻŘŜ ƛǎ ƴƻǘ 
млмκмлнκмлоκмлпΦ 

нύ ¢ƘŜ ǊŜƎŜƴŜǊŀǝƻƴ ǾŀƭǾŜ ƛǘǎŜƭŦ ǿƛƭƭ ƴƻǘ ŜƴǘŜǊ ǊŜƎŜƴŜǊŀǝƻƴ ƛŦ ǘƘŜ ŎƻƴǘǊƻƭ ƛǎ ŀƭǊŜŀŘȅ ƛƴ 9ǊǊƻǊ aƻŘŜ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǘƘŜ ŜǊǊƻǊ ŎƻŘŜΦ 
оύ !ƭƭ ǊŜƭŀȅǎ ǿƛƭƭ ŘŜŀŎǝǾŀǘŜ ƛƳƳŜŘƛŀǘŜƭȅ ŀƴŘ ǊŜƳŀƛƴ ŘŜŀŎǝǾŀǘŜŘ ǿƘŜƴ ŀƴȅ ŜǊǊƻǊ ŎƻŘŜ ƛǎ ƎŜƴŜǊŀǘŜŘ ǳƴǝƭ ǘƘŜ ŎƻƴǘǊƻƭ ƛǎ ǊŜǎŜǘΦ 
пύ 9ǊǊƻǊ млмκмлнκмлоκмлп ǿƛƭƭ ŎŀƴŎŜƭ ŀƴȅ ǊŜƎŜƴŜǊŀǝƻƴ ŀƴŘ ŀƭƭ a!± ǾŀƭǾŜǎ ŀǊŜ ǘƘŜƴ ŜƛǘƘŜǊ ƪŜǇǘ ƛƴ ǘƘŜ {ŜǊǾƛŎŜ tƻǎƛǝƻƴ ƻǊ ǊŜǘǳǊƴŜŘ 
ǎŜǉǳŜƴǝŀƭƭȅ ǘƻ {ŜǊǾƛŎŜ ŀƴŘ ǿƛƭƭ ǊŜƳŀƛƴ ǘƘŜǊŜ ǳƴǝƭ ǘƘŜ ŎƻƴǘǊƻƭ ƛǎ ǊŜǎŜǘΦ ¢Ƙƛǎ ŜȄŎƭǳŘŜǎ ǘƘŜ ![¢ a!± ƛƴ !ƭǘŜǊƴŀǘƻǊ {ȅǎǘŜƳǎ ǿƘƛŎƘ 
ǿƛƭƭ ǊŜƳŀƛƴ ƛƴ ǘƘŜƛǊ ŎǳǊǊŜƴǘ Ǉƻǎƛǝƻƴ ŀƴŘ {ȅǎǘŜƳ /ƻƴǘǊƻƭƭŜǊ ŀǇǇƭƛŎŀǝƻƴǎ ǿƘŜƴŜǾŜǊ ŀƴ ![¢ a!± Ƙŀǎ ŀƭǊŜŀŘȅ ǘǊŀƴǎƛǝƻƴŜŘ ǘƻ .ȅπ
Ǉŀǎǎ ŘǳǊƛƴƎ ǘƘŜ ǊŜƎŜƴŜǊŀǝƻƴ ŀƴŘ ŀƴ ŜǊǊƻǊ ŎƻŘŜ ǿŀǎ ǘƘŜƴ ƎŜƴŜǊŀǘŜŘ ǎƻƳŜǝƳŜ ƭŀǘŜǊ ƻƴ ǘƘŀǘ ǎŀƳŜ ŎƻƴǘǊƻƭΦ ¢ƘŜ ![¢ a!± ǿƛƭƭ 
ǊŜƳŀƛƴ ƛƴ ōȅǇŀǎǎ ǳƴǝƭ ǘƘŜ ǾŀƭǾŜ ƛǎ ǊŜǎŜǘΦ ƎŜƴŜǊŀǘŜǎ  ŀƴ ŜǊǊƻǊ млκмлт ŘǳǊƛƴƎ ŀ ƴƻƴ ǊŜƎŜƴŜǊŀǝƻƴ ǘǊŀƴǎƛǝƻƴΣ ǘƘŜ ![¢ a!± ǾŀƭǾŜ ƛƴ 
ǘƘƛǎ ŎŀǎŜ ǎƘƻǳƭŘ ǊŜƳŀƛƴ ƛƴ ƛǘǎ ŎǳǊǊŜƴǘ Ǉƻǎƛǝƻƴ ǳƴǝƭ ǘƘŜ ŎƻƴǘǊƻƭ ƛǎ ǊŜǎŜǘΦ  

рύ !ƴȅ a!± ŜǊǊƻǊ όмлсκмлтκммсκммтύ ōŜŦƻǊŜ ǊŜƎŜƴŜǊŀǝƻƴ ƛǎ ŜƴǘŜǊŜŘ ǿƛƭƭ ŎŀǳǎŜ ŀƴȅ ǊŜƎŜƴŜǊŀǝƻƴ ǘƻ ōŜ ŎŀƴŎŜƭŜŘ ŀƴŘ ŀƭƭ a!±Ωǎ 
ǿƛƭƭ ǊŜƳŀƛƴ ƻǊ ŎȅŎƭŜ ǎŜǉǳŜƴǝŀƭƭȅ ǘƻ ǘƘŜ {ŜǊǾƛŎŜ tƻǎƛǝƻƴ ǳƴǝƭ ǘƘŜ ŎƻƴǘǊƻƭ ƛǎ ǊŜǎŜǘΦ ¢Ƙƛǎ ŜȄŎƭǳŘŜǎ ǘƘŜ ![¢ a!± ƛƴ ŀƭǘŜǊƴŀǘƻǊ ǎȅǎπ
ǘŜƳǎ ǿƘƛŎƘ ǎƘƻǳƭŘ ǊŜƳŀƛƴ ƛƴ ǘƘŜƛǊ ŎǳǊǊŜƴǘ Ǉƻǎƛǝƻƴ ŀƴŘ {ȅǎǘŜƳ /ƻƴǘǊƻƭƭŜǊ ŀǇǇƭƛŎŀǝƻƴǎ ǿƘŜƴŜǾŜǊ ŀƴ ![¢ a!± ƎŜƴŜǊŀǘŜǎ ŀƴ 
ŜǊǊƻǊ όмлсκмлтύ ŘǳǊƛƴƎ ŀ ƴƻƴ ǊŜƎŜƴŜǊŀǝƻƴ ǘǊŀƴǎƛǝƻƴΦ ¢ƘŜ ![¢ a!± ƛƴ ǘƘƛǎ ŎŀǎŜ ǎƘƻǳƭŘ ǊŜƳŀƛƴ ƛƴ ƛǘǎ ŎǳǊǊŜƴǘ Ǉƻǎƛǝƻƴ ǳƴǝƭ ǘƘŜ 
ŎƻƴǘǊƻƭ ƛǎ ǊŜǎŜǘΦ Lƴ ǘƘƛǎ ǎǘŀǘŜΣ ǎŜǊǾƛŎŜ ƅƻǿ ǿƛƭƭ ǎǝƭƭ ōŜ ƳƻƴƛǘƻǊŜŘ ōȅ ǘƘŜ ǎŀƳŜ ŎƻƴǘǊƻƭΦ  

сύ !ƴȅ a!± ŜǊǊƻǊ όмлсκмлтκммсκммтύ ŘǳǊƛƴƎ ǊŜƎŜƴŜǊŀǝƻƴ ǿƛƭƭ ŀƭƭƻǿ ǘƘŜ ǾŀƭǾŜ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǊŜƎŜƴŜǊŀǝƻƴ ƴƻǊƳŀƭƭȅ ƘƻǿŜǾŜǊ ŀƭƭ 
ǊŜƳŀƛƴƛƴƎ ǎŎƘŜŘǳƭŜŘ a!± ŘǊƛǾŜǎ ǿƛƭƭ ōŜ ƛƳƳŜŘƛŀǘŜƭȅ ŎŀƴŎŜƭŜŘ ŀƴŘ ŀƭƭ ǊŜƳŀƛƴƛƴƎ ŦǳƴŎǝƻƴŀƭ a!±ǎ ǿƛƭƭ ōŜ ǎŜǉǳŜƴǝŀƭƭȅ ǊŜǘǳǊƴŜŘ 
ǘƻ ǘƘŜ {ŜǊǾƛŎŜ Ǉƻǎƛǝƻƴ ŀƴŘ ǿƛƭƭ ǊŜƳŀƛƴ ǘƘŜǊŜ ǳƴǝƭ ǘƘŜ ŎƻƴǘǊƻƭ ƛǎ ǊŜǎŜǘΦ ¢Ƙƛǎ ŜȄŎƭǳŘŜǎ ![¢ a!±{ ƛƴ ŀƭǘŜǊƴŀǘƻǊ ǎȅǎǘŜƳǎ ǿƘƛŎƘ 
ǎƘƻǳƭŘ ǊŜƳŀƛƴ ƛƴ ǘƘŜƛǊ ŎǳǊǊŜƴǘ ǇƻǎƛǝƻƴΦ 

 
{ƻƊ wŜǎŜǘ 

¦ƴǇƭǳƎ ǘƘŜ ǇƻǿŜǊ ŦǊƻƳ ǘƘŜ ōƻŀǊŘΣ ǿŀƛǘ р ǎŜŎƻƴŘǎΣ ǇƭǳƎ ǘƘŜ ǇƻǿŜǊ ōŀŎƪ ƛƴǘƻ ǘƘŜ ōƻŀǊŘΦ ¢Ƙƛǎ ǿƛƭƭ ǊŜǎŜǘ ǘƘŜ ōƻŀǊŘΦ 
 

{ƻƊ wŜǎŜǘ [ŜǾŜƭ н 
tǊŜǎǎ ǘƘŜ            ŀƴŘ             ōǳǧƻƴǎ ŦƻǊ Ϥо ǎŜŎƻƴŘǎ ǘƻ ǎŜǉǳŜƴǝŀƭƭȅ ŀŎǝǾŀǘŜκǘŜǎǘ ǘƘŜ [/5 ŘƛǎǇƭŀȅΣ ŘƛǎǇƭŀȅ ǎƻƊǿŀǊŜ ǾŜǊǎƛƻƴΣ ǊŜ-ƘƻƳŜǎ 

ǾŀƭǾŜ ŀƴŘ ŀƭƭ ŀŎǝǾŜ a!± ǾŀƭǾŜǎΣ ǊŜǎŜǘǎ Ƴŀƴǳŀƭ ǊŜƎŜƴŜǊŀǝƻƴ ǊŜǉǳŜǎǘΦ !ƭƭ ƻǘƘŜǊ ǎŜǩƴƎǎ ŀǊŜ ǎŀǾŜŘΦ  

 
IŀǊŘ wŜǎŜǘ 

¢ƻ ǊŜǎŜǘ ǘƘŜ ǾŀƭǾŜ ōŀŎƪ ǘƻ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘǎΣ ǇǊŜǎǎ ŀƴŘ ƘƻƭŘ ǘƘŜ            ŀƴŘ            ōǳǧƻƴǎ ǘƻ ŜƴǘŜǊ ǇǊƻƎǊŀƳƳƛƴƎ ƳƻŘŜΦ bŜȄǘ ǇǊŜǎǎ ǘƘŜ 

         ŀƴŘ            ōǳǧƻƴǎ ŦƻǊ Ϥо ǎŜŎƻƴŘǎ ǘƻ ƛƴƛǝŀǘŜ ŀ ŎƻƳǇƭŜǘŜ ŦŀŎǘƻǊȅ ǊŜǎŜǘΦ ¢Ƙƛǎ ǿƛƭƭ ǊŜǘŀƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ƘƛǎǘƻǊȅ ƭŜǾŜƭ ŘƛǎǇƭŀȅǎΦ 

  



мл 

LǘŜƳ І   5ŜǎŎǊƛǇǝƻƴ 

 όмύ άƛрέ /ƻǾŜǊ 

оф±-±омлт-лм όнύ мн± aƻǘƻǊ 

оф±-±омлс-лм όоύ 5ǊƛǾŜ .ǊŀŎƪŜǘ ϧ {ǇǊƛƴƎ /ƭƛǇ 

оф±-±оммл όпύ wŜŘǳŎƛƴƎ DŜŀǊΣ ƻǊŘŜǊ о ǇƛŜŎŜǎ 

оф±-±омлф όрύ 5ǊƛǾŜ DŜŀǊ /ƻǾŜǊ 

оф±-±оллп όсύ 5ǊƛǾŜ /ŀǇ !ǎǎȅΦ 

оф±-±омор όтύ ¢ŀƴƪ bŜŎƪ h-ǊƛƴƎ нну 

оф±-±олмм όуύ tƛǎǘƻƴ 5ƻǿƴƅƻǿ /Yмл  

оф±-±оплт όуύ tƛǎǘƻƴ 5ƻǿƴƅƻǿ ²{мнр  

оф±-±олмм-лм όфύ tƛǎǘƻƴ ¦Ǉƅƻǿ ƛмл κ¢ǿƛƴ 

оф±-±плпн όфύ tƛǎǘƻƴ ¦Ǉƅƻǿ ²{мнр ό.ƭŀŎƪύ 

оф±-±омтп όмлύ wŜƎŜƴŜǊŀƴǘ Ǉƛǎǘƻƴ 

оф±-±оллр όммύ ƛмлκ¢ǿƛƴ {Ŝŀƭ {ǇŀŎŜǊ {ǘŀŎƪ 

оф±-±опол όммύ ƛмнр {Ŝŀƭκ{ǇŀŎŜǊ {ǘŀŎƪ 

пл-±ппно όмнύ άƛрέ 5ǊƛǾŜ tƭŀǘŜ 

оф±-±омул όмоύ h-ǊƛƴƎ оот ¢ŀƴƪκ±ŀƭǾŜ 

оф±-±омлр όмпύ ƛмлκ¢ǿƛƴ wƛǎŜǊ h-ǊƛƴƎ 

оф±-±оорт όмпύ /Yмнр wƛǎŜǊ h-ǊƛƴƎ 

пл-±пппр όмрύ 9ƭŜŎǘǊƻƴƛŎ .ƻŀǊŘ 

оф±-±омтс όмсύ LƴƧŜŎǘƻǊ /ŀǇ 

оф±-±омрн όмтύ LƴƧŜŎǘƻǊ /ŀǇ h-ǊƛƴƎ 

оф±-±омтт-лм όмуύ LƴƧŜŎǘƻǊ {ŎǊŜŜƴ 

оф±-±олмл-½ όнлύ LƴƧŜŎǘƻǊ tƭǳƎ 

оф±-±ооол-лм όнмύ .ǊƛƴŜ 9ƭōƻǿ !ǎǎȅΦ ҃έ 

оф±-±оррн όнмύ .ǊƛƴŜ 9ƭōƻǿ !ǎǎȅΦ ѹέ 

оф±-±омфр-лм όнпύ wŜŬƭƭ tƭǳƎ 

оф±-±омсо όнрύ h-ǊƛƴƎ 

оф±-±пмпп-лм όнсύ wC/ !ǎǎȅΦ ǿκΦр Dta ōǳǧƻƴ 

оф±-±омун όнтύ wC/ .ǳǧƻƴ Φр Dta 

оф±-Iпсну όнуύ .ǊƛƴŜ 9ƭōƻǿ [ŜƎǊƛǎ [ƛǉǳƛŬǘ 

LǘŜƳ І   5ŜǎŎǊƛǇǝƻƴ 

оф±-Iпсмр όнфύ wŜŘ wC/κ5Ǌŀƛƴ /ƭƛǇ 

оф±-±омфнY όомύ ҁέ Ȅ έ̓ 5Ǌŀƛƴ bǳǘ ϧ ¢ǳōŜ LƴǎŜǊǘ 

оф±-±омру-лн όонύ 5Ǌŀƛƴ 9ƭōƻǿ  

оф±-±офсн όон-опύ 5Ǌŀƛƴ 9ƭōƻǿ !ǎǎȅΦ όbƻ {ƛƭŜƴŎŜǊύ 

оф±-±омсо όооύ h-ǊƛƴƎ 

оф±-±омрф-лм όопύ 5[C/ wŜǘŀƛƴŜǊ 

оф±-±омсн-ΦΦΦ όорύ {Ƴŀƭƭ .ǳǧƻƴΣ {ŜŜ 5[C/ tŀƎŜ 

оф±-±омму-лм όосύ ¢ǳǊōƛƴŜ !ǎǎŜƳōƭȅ 

оф±-±омрм όотύ v/ bǳǘ 

оф±-±олло-лм όоуύ aŜǘŜǊ tƭǳƎ !ǎǎŜƳōƭȅ 

оф±-±омлп όофύ v/ h-ǊƛƴƎ 

оф±-±олло όплύ aŜǘŜǊ ƛƴŎƭǳŘŜǎ осΣ оф 

оф±-омрл όпмύ {Ǉƭƛǘ wƛƴƎ 

оф±-±омст όпнύ мέ 5Ǌŀƛƴ CƛǩƴƎ !ŘŀǇǘŜǊ 

оф±-±омсс όпоύ 5Ǌŀƛƴ CƛǩƴƎ .ƻŘȅ мέ abt¢ 

оф±-±оллу-лп όппύ мέ 5Ǌŀƛƴ !ǎǎŜƳōƭȅ 

оф±-±омфо-лн όпсύ {ŜǊǾƛŎŜ ²ǊŜƴŎƘ 

пл-±оссс² όптύ άƛрέ ²ŜŀǘƘŜǊ /ƻǾŜǊ  

пс 

от 

пл 

оф 

ос 

оу 

ƛмлΣ ƛ ¢ǿƛƴ ŀƴŘ ƛмнр {ŜǊǾƛŎŜ ŀƴŘ wŜǇŀƛǊ tŀǊǘǎ 

LǘŜƳ І   ±ŀƭǾŜ wŜōǳƛƭŘ Yƛǘǎϝ 

оф±-/Yмл-Y ƛмл {ƻƊŜƴŜǊ ±ŀƭǾŜ wŜōǳƛƭŘ 

{ǇŜŎƛŦȅ LƴƧŜŎǘƻǊ {ƛȊŜΦ  

оф±-/Yмл-YC ƛмл CƛƭǘŜǊ ±ŀƭǾŜ wŜōǳƛƭŘ 

оф±-²{мнр-Y ƛмнр {ƻƊŜƴŜǊ ±ŀƭǾŜ wŜōǳƛƭŘ 
{ǇŜŎƛŦȅ LƴƧŜŎǘƻǊ {ƛȊŜ 

оф±-²{мнр-YC ƛмнрCƛƭǘŜǊ ±ŀƭǾŜ wŜōǳƛƭŘ 

ϝwŜōǳƛƭŘ ƪƛǘ ƛƴŎƭǳŘŜǎ ǘƘŜ Ƴƻǎǘ 

ǊŜŎƻƳƳŜƴŘŜŘ 

ǊŜǇƭŀŎŜƳŜƴǘ ǇŀǊǘǎ ƛƴŎƭǳŘƛƴƎ 

ǇƛǎǘƻƴΣ ǎŜŀƭκǎǇŀŎŜǊ ǎǘŀŎƪΣ 

5ǊƛǾŜ ŎŀǇκƎŜŀǊ ŀǎǎŜƳōƭȅΣ ǎŜǾπ

ŜǊŀƭ h-ǊƛƴƎǎ ŀƴŘ ǘƘŜ ōǊƛƴŜ 

Ǉƛǎǘƻƴ ŀƴŘ ƛƴƧŜŎǘƻǊ ŀǎǎŜƳōƭȅ 

ŦƻǊ ǎƻƊŜƴŜǊ ǾŀƭǾŜǎΦ 

ом 
ол 

tǊƻǇŜǊ ŘǊŀƛƴ ƭƛƴŜ ƅƻǿ ŎƻƴǘǊƻƭ 

ōǳǧƻƴ ƻǊƛŜƴǘŀǝƻƴ ƛǎ ŎǊƛǝŎŀƭΦ 

²ŀǘŜǊ Ƴǳǎǘ ƅƻǿ ǘƻǿŀǊŘǎ ǘƘŜ 

ǿŀǎƘŜǊ ŦŀŎŜ ǿƛǘƘ ǊƻǳƴŘŜŘ 

ŜŘƎŜǎ ŀƴŘ ƳƻƭŘŜŘ ƴǳƳōŜǊǎΦ 

ор нф 

он оо 

оп 

нр нр 

пп 

пн 

нф 

tǊƻǇŜǊ ŘǊŀƛƴ ƭƛƴŜ ƅƻǿ ŎƻƴǘǊƻƭ 

ōǳǧƻƴ ƻǊƛŜƴǘŀǝƻƴ ƛǎ ŎǊƛǝŎŀƭΦ 

²ŀǘŜǊ Ƴǳǎǘ ƅƻǿ ǘƻǿŀǊŘǎ ǘƘŜ 

ǿŀǎƘŜǊ ŦŀŎŜ ǿƛǘƘ ǊƻǳƴŘŜŘ 

ŜŘƎŜǎ ŀƴŘ ƳƻƭŘŜŘ ƴǳƳōŜǊǎΦ 

по 

оф 

пм 

пр 

от 

пт 



мм 

п 

н 
о 

р мр 

му 

мт 

мс 

мф 
нл 

DǊŜȅ ǇƭǳƎ ƛƴŘƛŎŀǘŜǎ 

мΦнрέ ǾŀƭǾŜΦ 

мп 

мо 

мн 

у 

т 

с 

ф 

мл 

tǊƻǇŜǊ ōǊƛƴŜ ƭƛƴŜ ƅƻǿ ŎƻƴǘǊƻƭ 

ōǳǧƻƴ ƻǊƛŜƴǘŀǝƻƴ ƛǎ ŎǊƛǝŎŀƭΦ 

²ŀǘŜǊ Ƴǳǎǘ ƅƻǿ ǘƻǿŀǊŘǎ ǘƘŜ 

ǿŀǎƘŜǊ ŦŀŎŜ ǿƛǘƘ ǊƻǳƴŘŜŘ 

ŜŘƎŜǎ ŀƴŘ ƳƻƭŘŜŘ ƴǳƳōŜǊǎΦ 

нс 

ну 

нр 

нс 

нт 

нф 

нп 

ƛмнр мѻέ ±ŀƭǾŜ 

 

ƛмл ±ŀƭǾŜ 

 

5ƻǿƴƅƻǿ tƛǎǘƻƴ ƛǎ !ƳōŜǊΦ ¦Ǉƅƻǿ tƛǎǘƻƴ ƛǎ !ƳōŜǊκ.ƭŀŎƪ 

мм 

мр 



мн 

LǘŜƳ І   5ŜǎŎǊƛǇǝƻƴ άƛέ ¢ǿƛƴ ¢ǊŀƴǎŦŜǊ 

оф±-±оптл  όмύ .I/{ мκпέȄнл Ȅ мέ {{ όмн tŎǎΦύ 

оф±-±отнп όнύ Cƭŀǘ ²ŀǎƘŜǊ мκпέ {{ όмн tŎǎΦύ 

оф±-±пллр-лм όоύ ¢ǊŀƴǎŦŜǊ /ŀǇ 

оф±-±плнф όпύ h-wƛƴƎ нос όн tŎǎΦύ 

оф±-±плмр όрύ ¢ǊŀƴǎŦŜǊ {ǇǊƛƴƎ όн tŎǎΦύ 

оф±-±плмп όсύ ¢ǊŀƴǎŦŜǊ {ǇǊƛƴƎ {ǳǇǇƻǊǘ όн tŎǎΦύ 

оф±-±плос όтύ wƻǘƻǊ 5ƛǎƪ όн tŎǎΦύ 

оф±-±омлр όуύ мΦлрέ wƛǎŜǊ h-wƛƴƎ 

оф±-±омул όфύ ¢ŀƴƪ bŜŎƪ h-wƛƴƎ 

оф±-±плмс όмлύ ¢ǊŀƴǎŦŜǊ {Ŝŀƭ όс tŎǎΦύ 

оф±-±олом όммύ ±ŀƭǾŜ ōƻŘȅ 

оф±-±плно όмнύ ¢ǊŀƴǎŦŜǊ 5ǊƛǾŜ {ƘŀƊ 

оф±-±онут όмоύ ¢ǊŀƴǎŦŜǊ 5ǊƛǾŜ {ƘŀƊ h-wƛƴƎ όн tŎǎΦύ 

оф±-±пллс-лм όмпύ ¢ǊŀƴǎŦŜǊ 5ǊƛǾŜ /ŀǇ 

оф±-±плмм-лм όмрύ ¢ǊŀƴǎŦŜǊ DŜŀǊ 

оф±-±плмн όмсύ ¢ǊŀƴǎŦŜǊ 5ǊƛǾŜ DŜŀǊ !ȄƭŜ 

оф±-±плмо όмтύ ¢ǊŀƴǎŦŜǊ wŜŘǳŎǝƻƴ DŜŀǊ 

оф±-±онсп όмуύ ²{нI wŜŘǳŎǝƻƴ DŜŀǊ !ȄƭŜ όо tŎǎΦύ 

оф±-±оммл όмфύ wŜŘǳŎǝƻƴ DŜŀǊ 

оф±-±онсн-лм όнлύ wŜŘǳŎǝƻƴ DŜŀǊκaƻǘƻǊ /ƻǾŜǊ 

оф±-±орфн όнмύ Іу-м tItb ¢-нр {{ {ŎǊŜǿ όо tŎǎΦύ 

оф±-±плпф όннύ ¢ǊŀƴǎŦŜǊ /ƻǾŜǊ 

оф±-±плпо όноύ aƻǘƻǊ 

оф±-±плрр όноύ aŜǘŜǊ 

нс-5ммфм όнпύ Lƴκhǳǘ IŜŀŘ ŦƻǊ {ŜŎƻƴŘ ¢ŀƴƪ 

оф±-±плмт-лм όнрύ LƴǘŜǊŎƻƴƴŜŎǘƻǊ ǳǇ ǘƻ млέ ¢ŀƴƪǎ 

άƛέ ¢ǿƛƴ ¢ǊŀƴǎŦŜǊ wŜǇŀƛǊ tŀǊǘǎ 

но 

но 

нп 

нр 



мо 

ƛмΦлΣ ƛмΦнрΣ  ƛ¢ǿƛƴ 

LƴƧŜŎǘƻǊ /ƘŀǊǘ 

/ƻƭƻǊ ¢ȅǇƛŎŀƭ ¦ǎŜ 5ǊŀǿκwƛƴǎŜ 

wŀǘŜ Ϫ сл t{L 

оф±-±олмл-м! .ƭŀŎƪ сέ 5ƻǿƴκуέ ¦Ǉ ΦлсκΦмт 

оф±-±олмл-м. .Ǌƻǿƴ тέ 5ƻǿƴκфέ ¦Ǉ ΦмпκΦнм 

оф±-±олмл-м/ ±ƛƻƭŜǘ уέ 5ƻǿƴκмлέ ¦Ǉ ΦмуκΦнф 

оф±-±олмл-м5 wŜŘ фέ 5ƻǿƴκмнέ ¦Ǉ ΦннκΦоп 

оф±-±олмл-м9 ²ƘƛǘŜ млέ 5ƻǿƴκмоέ ¦Ǉ ΦнтκΦоф 

оф±-±олмл-мC .ƭǳŜ мн 5ƻǿƴκмпέ ¦Ǉ ΦотκΦрр 

оф±-±олмл-мD ¸Ŝƭƭƻǿ моέ 5ƻǿƴκмсέ ¦Ǉ ΦпрκΦсу 

оф±-±олмл-мI DǊŜŜƴ мпέ 5ƻǿƴκмуέ ¦Ǉ ΦпсκΦтт 

оф±-±олмл-мL hǊŀƴƎŜ мсέ 5ƻǿƴκннέ ¦Ǉ ΦснκмΦм 

оф±-±олмл-мW [ƛƎƘǘ .ƭǳŜ муέ 5ƻǿƴ ΦтлκмΦп 

оф±-±олмл-мY [ƛƎƘǘ DǊŜŜƴ ннέ 5ƻǿƴ ΦтуκмΦф 

{Ƴŀƭƭ  5[C/ 

.ǳǧƻƴ 

5[C/ 

Dta 

оф±-±омсн-ллт лΦт 

оф±-±омсн-млл мΦл 

оф±-±омсн-лмо мΦо 

оф±-±омсн-лмт мΦт 

оф±-±омсн-лнн нΦн 

оф±-±омсн-лнт нΦт 

оф±-±омсн-лон оΦн 

оф±-±омсн-лпн пΦн 

оф±-±омсн-лро рΦо 

оф±-±омсн-лср сΦр 

оф±-±омсн-лтр тΦр 

оф±-±омсн-лфл фΦл 

оф±-±омсн-млл мл 

[ŀǊƎŜ 5[C/ 

.ǳǧƻƴ 

5[C/ 

Dta 

оф±-±омфл-лср сΦр 

оф±-±омфл-лтр тΦр 

оф±-±омфл-лфл фΦл 

оф±-±омфл-ммл мм 

оф±-±омфл-мол мо 

оф±-±омфл-мтл мт 

оф±-±омфл-нлл нл 

оф±-±омфл-нрл нр 

5Ǌŀƛƴ [ƛƴŜ Cƭƻǿ /ƻƴǘǊƻƭ 
.ǳǧƻƴǎ ŀƴŘ LƴƧŜŎǘƻǊǎ 

ƛмΦлΣ ƛмΦнрΣ ƛ¢ǿƛƴ Lƴǎǘŀƭƭŀǝƻƴ tŀǊǘǎ ŀƴŘ !ŎŎŜǎǎƻǊƛŜǎ 

όмύ όнύ όоύ όпύ 

όрύ όсύ 

όмрύ 

όннύ 

όмпύ 

όуύ 

LǘŜƳ І   5ŜǎŎǊƛǇǝƻƴ 

оф±-±оллу-му  όмύ оκпέ tƭŀǎǝŎ aŀƭŜ bt¢ 

оф±-±оллт-лп  όнύ мέ tƭŀǎǝŎ aŀƭŜ bt¢ 

оф±-±оллт-лр  όоύ мΦнрέ tƭŀǎǝŎ aŀƭŜ bt¢  

L²t-±оллт-лт¢  όпύ мΦрέ tƭŀǎǝŎ aŀƭŜ bt¢  

оф±-±оллт  όрύ мέ t±/ aŀƭŜ bt¢ 9ƭōƻǿ 

оф±-±оллт-лм  όсύ оκпέ Ȅ мέ t±/ {ƻƭǾŜƴǘ 9ƭōƻǿ 

оф±-±оллт-лт  όтύ мΦнрέ ϧ мΦрέ t±/ {ƻƭǾŜƴǘ  

оф±-±оллт-ло[C  όуύ оκпέ .Ǌŀǎǎ {ǿŜŀǘ ό[ŜŀŘ CǊŜŜύ 

оф±-±оллт-лн[C  όфύ  мέ .Ǌŀǎǎ {ǿŜŀǘ ό[ŜŀŘ CǊŜŜύ 

оф±-±оллт-лф[C  όмлύ мΦнрέ Ȅ мΦрέ .Ǌŀǎǎ {ǿŜŀǘ ό[ŜŀŘ CǊŜŜύ 

оф±-±оллт-мр  όммύ оκпέ WƻƘƴ DǳŜǎǘ 9ƭōƻǿ 

оф±-±оллт-нл  όмнύ мέ WƻƘƴ DǳŜǎǘ 9ƭōƻǿ 

L/-±оллт-млм  όмоύ мΦлрέ  LƴǘŜǊ-/ƻƴƴŜŎǘƻǊ ŦƻǊ уέ-млέ ¢ŀƴƪǎ 

L²t-±оллт-DI¢ όмпύ оκпέ DŀǊŘŜƴ IƻǎŜ ¢ƘǊŜŀŘ Ȅ /ƭŀŎƪ tǳǊƎŜ Yƛǘ 

оф±-±омфм-лм  όмрύ ±ŜǊǝŎŀƭ флɕ !ŘŀǇǘŜǊ  

оф±-±оллс  όмсύ .ȅǇŀǎǎ !ǎǎŜƳōƭȅ 

оф±-±плфф  όмтύ 9ȄǘŜǊƴŀƭ Lƴ-ƭƛƴŜ aƛȄƛƴƎ ±ŀƭǾŜ 

оф±-±олмп  όмуύ aƛŎǊƻ ǎǿƛǘŎƘ Yƛǘ ǿκ ²ƛǊŜ 

оф±-±омфо-лн  όмфύ ƛр {ŜǊǾƛŎŜ ¢ƻƻƭ 

оф±-±олнн  όнлύ мέ {ǘŀŎƪ tǳƭƭŜǊ 

оф±-±олнн-мр  όнмύ мΦнрέκ²{мΦр {ǘŀŎƪ tǳƭƭŜǊ 

пл±-оссс² όннύ ƛр ²ƘƛǘŜ ²ŜŀǘƘŜǊ /ƻǾŜǊ 

оф±-±омфнY  όноύ рκуέ bǳǘ όмκнέ t9·ύ ŀƴŘ LƴǎŜǊǘ 

рм-оом CƭŜȄ олп {{ /ƭŀŎƪ v/ Ȅ оκпέ Cbt¢ Ȅ муέ  

рм-ппф CƭŜȄ олп {{ /ƭŀŎƪ v/ Ȅ мέ Cbt¢ Ȅ муέ  

рм-прм CƭŜȄ олп {{ /ƭŀŎƪ v/ Ȅ мέ Cbt¢ Ȅ нпέ  

 рм-ооо CƭŜȄ оκпέWƻƘƴ DǳŜǎǘ Ȅ оκпέ /ƭŀŎƪ v/ Ȅ муέ  

 рм-про όнпύ CƭŜȄ мέWƻƘƴ DǳŜǎǘ Ȅ мέ /ƭŀŎƪ v/ Ȅ муέ  

рм-прт CƭŜȄ олп {{ /ƭŀŎƪ v/ Ȅ /ƭŀŎƪ v/ Ȅ муέ  

рм-прф CƭŜȄ олп {{ /ƭŀŎƪ v/ Ȅ /ƭŀŎƪ v/ Ȅ нпέ  

оф±-±плмт-лм ¢ǿƛƴ LƴǘŜǊŎƻƴƴŜŎǘ ό¦ǎŜŘ ŦƻǊ a!±ύ 

όтύ 

όмлύ όфύ 

όммύ όмнύ 

όмоύ 

όмсύ 

όмтύ όмуύ όмфύ 

όноύ 

όнлύ 

όнмύ 

όнпύ 
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AIO3 Ozonated Air Draw Systems 

1) Press the          and          button simultaneously for Ϥр second. Use the          button and set the valve to ñFiltering 

DN Postò 

2) Press the          button to display ñBackwash Timeò, use the           or          buttons to set the time to 10 minutes. 

3) Press the         button to display the ñDraw Timeò, use the           or           buttons to set the time to 45 minutes. 

4) Press the          button to display ñBackwash Timeò, use the           or          buttons to set the time to OFF.  

5) Press the          button to display ñRINSE TIMEò use the           or          buttons to set the time to OFF.  

6) Press the          button to display ñFILLò use the           or          buttons to set the time to OFF.  

7) Press the          button to display ñGALLON CAPACITYò use the           or          buttons to set the Capacity to OFF. If 

your system has the optional meter, program accordingly. You will need to set the regeneration capacity and the re-

generation type, ñdelayed, immediate, or both.  

8) Press the          button to display ñRELAY 1ò use the           or          buttons to set RELAY 1 to ñREGEN TIMEò. If this 

is for an Air Regeneration system without the Ozone Generator then the Relay can be left ñOFFò. 

9) Press the          button to display ñRELAY 1 SETPOINTò use the           or          buttons to set RELAY 1 to ñ11 MINò. 

10) Press the          button to display ñRELAY 1 DURATIONò, use the           or          buttons to set the duration to    

ñ43:00 MINò. 

11) Press the          button to display ñRELAY 2ò use the          or          buttons to set RELAY 2 to ñOFFò. 

12) Press the          button to display ñSERVICE ALARMò use the          or          buttons to set SERVICE ALARM to 

ñTIMEò. 

13) Press the          button to display ñSCHEDULED SERVICEò use the          or          buttons to set SCHEDULED SER-

VICE to ñ1.00 YRò.  

14) Press the          button to display ñSCHEDULE SERVICEò the screen will display ñ364 DAYSò. 

15) Press the          button to exit programming. 

16) Press the          and          buttons simultaneously for 1 second. Use the          or           button to set ñDAYS BE-

TWEEN REGENò to 1. This will set the unit to regenerate daily. Changing the regeneration frequency to less than 

daily in most applications is not recommended. 

17) Press the          button to display ñREGENERATION TIMEò. Set the time to your desired regeneration time. Typical is 

12:00 A.M. The system should be set so that it does not regenerate when water is being used in the application or 

when other water filtration components are regenerating.  

18) Press the          button to display ñENERGY SAVERò. Set to ON if you want the backlight to stay on, OFF if you want 

the backlight to turn off after 5 minutes. 

The ozone generator is mounted as shown. Connect the red wire into RLY1 and the black wire into the +COM. Plug in the 

supplied transformer to the back of the ozone generator. The ozone generator will now be controlled by the control valve. 

The LED light on the ozone generator indicates the following. 

Green Light Slow Blinking: Standby Mode 

Green Light Quick Blinking: High voltage startup (up to 3 seconds) 

Red Light Solid: Unstable, Clean CD Cell 

Green/Red Alternating: Clean CD Cell 

Red Light Flashing: NO/NC contacts are shorted, correct wiring 

Orange Light: 1 year timer has expired. Clean the CD cell and replace the check valve. 

Reset the timer by pushing the ñALARM RESETò button once.  
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Upflow and Variable/Proportional Upflow Brining 

Variable upflow brining (proportional fill) can be advantageous in a multitude of applications. 1ò and 1.25ò valves can not 

be modified in the field as the valve bodies are different. Twin, 1.5ò  and 2ò valves can be modified for upflow regenera-

tion. With variable brining, the controller determines how much reserve capacity has been used when the regeneration 

time is reached.  Based on that remaining capacity, the system adjusts the salt dose used for that regeneration. This salt 

dose adjustment avoids using salt for resin that is still regenerated. Fill time is varied to allow the salt dose to be matched 

to the actual amount of resin that is exhausted. The most common application for variable brining is residential and com-

mercial applications where the system is undersized.  

1) Press the          and          button for Ғ5 seconds and use the           button to set ñTYPEò to SOFTENING UP PRE 

2) Press the         button to display the ñFILL SET,  use the           or           buttons to set salt amount to your de-

sired amount. 

3) Press the          button to display ñSOFTENING TIMEò, use the           or          buttons to set the time to 120:00 MIN. 

This is the time between the brine fill and the system starts to regenerate.  

4) Press the          button to display ñDRAW UP TIMEò, use the           or          buttons to set the time to 100 MIN. Up-

flow brining uses smaller injectors to prevent the resin bed from expanding so longer draw times are needed.  

5) Press the          button to display ñBACKWASH TIMEò, use the           or          buttons to set the time to 6:00 MIN.  

6) Press the          button to display ñRINSE TIMEò, use the           or          buttons to set the time to 4:00 MIN.  

7) Press the          button to display ñGRAINS OF CAPACITYò based on the system size and salt setting.  

8) Press the          button to display ñTYPEò, use the           or          buttons to set the valve to PROPORTIONAL FILL or 

NORMAL FILL. Proportional fill is more common and highly recommended if the system is undersized. 

9) Press the          button to display ñGALLONS CAPACITYò, set to AUTO. 

10) Press the          button to display ñTYPEò use the          or          buttons to set the regeneration type to DELAYED RE-

GENERATION. 

11) Press the          button to display ñRELAY 1ò, use the          or          buttons to set the relay to OFF. 

12) Press the          button to display ñRELAY 2ò, use the          or          buttons to set the relay to OFF. 

13) Press the          button to display ñSERVICE ALARMò use the          or          buttons to set SCHEDULED SERVICE 

to either OFF, TIME, GALLONS, or BOTH. Set the service alarm gallon and frequency as desired.  

14) Press the          button to display ñSALT LEVEL ALARMò to either OFF or your desired amount of salt left in the 

brine tank before the salt level alarm is triggered.  

15) Press the          button to exit programming. 
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LǘŜƳ І   /ŀōƭŜ 

оф±-±оптр-мн н ¦ƴƛǘǎ 

оф±-±пнпп-мн о ¦ƴƛǘǎ 

оф±-±пнпр-мн п ¦ƴƛǘǎ 

Progressive Flow 

The ñi5ò valve is capable of progressive flow applications for 2-4 systems with meters. This requires a NHWBP valve on 

the outlet connected to the MAV Driver. All units must be connected prior to programming.  

1) Press the          and          button simultaneously for ~5 seconds to get into OEM Programming. 

2) Press the          and          button simultaneously again for ~5 seconds to get into Factory Programming. 

3) Valve Type: Use the          button to set the valve to the correct type. 1.0 IN., 1.25 IN, 1.5 IN or 2.0 IN 

4) Press the          button to display SET ñALT MAVò, use the           button to set the valve to ñPROGRESSIVE FLOWò. 

5) Press the          button to display SET ñVALVEò, use the           button to change the ñUNIT NAMEò to 1-4 with the first 

unit being 1, the second unit being 2, and so on up to 4 units.  

6) Press the          button to display SET ñADD ANOTHER UNITò, use the          or          button to change to the desired 

flow rate you would like another unit to come online. Typical is half the service flow rate. This will only appear on unit 

#1. 

7) Press the          button to display SET ñAUX MAVò to OFF unless you will be using the AUX MAV for another func-

tion.   

8) Press the          button to exit programming mode.  Repeat for all successive valves.  

 

1.5ò and 2ò Valves Using Non Standard Meters, Different Sized Standard Meters 

The ñi5ò 1.5ò and 2ò valves can use almost any ñHall Effectò meter as long as you know the ñKò factor in pulses per gallon 

(PPG)  ranging from .1-150 PPG.  You can access the meter setting in the ñFACTORY PROGRAMMING MODEò. 

1) Press the          and          button simultaneously for Ϥр seconds to get into OEM Programming. 

2) Press the          and          button simultaneously again for Ϥр seconds to get into Factory Programming. 

3) Valve Type: Use the          button to set the valve to the correct size1.5 IN or 2.0 IN 

4) Press the          button to display SET ñMETER SIZEò use the          or           button to set the meter size to the de-

sired meter type. Options are 1.0r (Clack 1ò remote meter), 3.0ò IN (Clack 3ò meter), 2.0ò (Clack 2ò Meter), 

1.5ò (Clack 1.5ò Meter), or òVARIABLE METERñ. In the ñVARIABLE METERò setting screen you can set the K-Factor 

(PPG) from 0.1 to 150.  

Continue programming the valve. 
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MAVôs, NHWBP Valves 

The ñi5ò valve is capable of driving two MAV valves. Separate source regeneration, No Hard Water Bypass (NHWBP) 

and twin alternating systems are common applications for this feature.  

1) Press the          and          button simultaneously for Ϥр seconds to get into OEM Programming. 

2) Press the          and          button simultaneously again for Ϥр seconds to get into Factory Programming. 

3) Valve Type: Use the          button to set the valve to the correct type. 1.0 IN., 1.0T, 1.25 IN, 1.5 IN or 2.0 IN. You may 

be prompted to set the meter size, pre-rinse etc. Set as desired.  

4) Press the          button to display SET ñALT MAVò, use the           button to set the valve to the correct setting.  

5) Press the          button to display SET ñAUX MAVò, use the           button to set the valve to the correct setting. 

ALT A and ALT B are for twin alternating systems using a 3 way MAV. The MAV will have an ñAò and ñBò port mold-

ed into the valve. Each valve must be programmed as either A or B and the Valve programmed as ñALT Aò needs to be 

installed to the ñAò port and the valve programmed as ñALT Bò needs to be installed to the ñBò port. 

SYSTEM CONTROLLER is used when the system will be used with a system controller with up to 6 valves. 

These will typically be connected to a NHWBP valve on the outlet of each unit.  

PROGRESSIVE FLOW is used when multiple metered systems will be installed and units will turn on and off 

(NHWBP) as dictated by flow. See the progressive flow instructions for more details. 

SEPARATE SOURCE is commonly used when a clean water regeneration is desired. A 3 way MAV is installed on 

the inlet and alternates water supplies when the system goes into regeneration.  

NO HARD BYPASS is used when you want to stop water flow from exiting the system during the regeneration 

process.  

TIME is available on the AUX MAV setting. You can program the MAV to alternate at a set time during the regeneration 

and to cycle back to the original position after a certain number of minutes.   

 

 



му 

Diagnostics 

1) Press the         and         button simultaneously for Ϥр second. ñDAYS SINCE LAST REGENò will be displayed. 

2) Press the          button to display ñGALLONS SINCE LAST REGENò 

3) Press the         button to display the current days ñRESERVE HISTORYò (0) which is the average water used on 

that day of the week based on the previous 4-6 weeks. 

4) Press the          button to see the previous days ñRESERVE HISTORYò (1), keep pressing the          Button to see all 

7 days of the weeks average usage history. This is only displayed if the reserve capacity is determined by the control  

5) Press the          button to see todays water ñUSAGE HISTORYò (0), press the          button to see the previous days 

water usage for up to 63 days. 

6) Press the          button to display ñMAX FLOWò (0), the maximum sustained water flow the system registered today. 

Press the          button to view the maximum sustained flow for the past 6 days. 

7) Press the          button to exit diagnostics.  

 

ñiTwinòDiagnostics 

If the valve is an ñiTwinò the diagnostics will continue to show the tank transfer history. Press the          button to review 

the past 10 tank transfers.  

ñ1ò = Transfer number (10 transfers max) 

A or B = Tank Transferring 

ñ3ò = How many days ago the tank transferred (99 days max) 

0 = Gallons used at time of transfer 

 

Auxiliary Driver Diagnostics 

If the control valve has a Motorized Alternating Valves or No Hard Water Bypass Valves attached to the either or both of 

the auxiliary drivers, the diagnostics mode  will continue. Press the          button to review the MAV drive history.  

ALT= Main Auxiliary Drive, AUX= 2nd Auxiliary drive 

- = Indicates Piston drive into the MAV valve. 

+ = Indicates Piston drive out of the MAV valve. 

First = Average of the first 3 drive times measured for that MAV in that direction 

Last = Last drive time measured for that MAV in that direction since last reset. 

Avg = Current average drive time calculated for that MAV in that direction. 

TTT = Voltage compensated MAV drive time (in 1/100th sec) meas-

ured (First/Last/Avg) 

CCC = Total number of cycles in/out for the MAV 

VVV = Relative MAV drive voltage measured (First/Last/Avg) 
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Factory Level Programming  

1) Press the          and          button simultaneously for Ϥр seconds to get into OEM Programming. 

2) Press the          and          button simultaneously again for Ϥр seconds to get into Factory Programming. 

Several settings are available inside of the Factory Programming settings. 

Valve Type and size must match the actual valve.   

Meter must match the actual meter size. For generic meters the K Factor can be programmed. See the meter program-

ing instruction on page 16 

MAV and Auxiliary MAV can be programmed as seen on page 17 

AUXILIARY INPUT is labeled on the board as ñDP SWò and is used to initiate or to prevent a regeneration by connect-

ing a switched line to the connector. bh¢9Υ Lƴ ŀ ǘǿƛƴ ŀƭǘŜǊƴŀǝƴƎ ǎȅǎǘŜƳ ŜŀŎƘ ŎƻƴǘǊƻƭ Ƴǳǎǘ ƘŀǾŜ ŀ ǎŜǇŀǊŀǘŜ 5t ǎƛƎƴŀƭ ƻǊ 5t ǎǿƛǘŎƘΦ hƴŜ 5t 

ǎƛƎƴŀƭ ƻǊ ƻƴŜ 5t ǎǿƛǘŎƘ Ŏŀƴƴƻǘ ōŜ ǳǎŜŘ ŦƻǊ ōƻǘƘ ŎƻƴǘǊƻƭǎΦ 

1) OFF has no affect, the input is not used and any input will be ignored. 

2) IMMED REG: If the auxiliary input switch is closed for a cumulative total of 2 minutes, an immediate regener-

ation will be initiated. Commonly used with differential pressure switches. In a twin alternating system the MAV will 

transition first to switch units so that the signaled unit can start the regeneration. After the mAV has fully transis-

tioned the regeneration begins immediately.  

3) DELAY REG: If the auxiliary input switch is closed for a cumulative total of 2 minutes, a regeneration will 

occur at the scheduled delayed regeneration time.  

4) HOLD: If the switch is closed, a regeneration will not be allowed even if the scheduled time of regen occurs 

or the meter capacity reaches zero.  

FILL UNITS: For 1ò to 1.5ò valves. These can be set to either LBS or MIN (minutes). This should be left at LBS for most 

applications unless your application requires that you change the refill flow control size. The 2ò valve typically has a 2.2 

GPM Brine Line Flow Control (BLFC) installed and each minute of refill is approximately 6.6 pounds. The BLFC can be 

changed as needed.  

Backwash Rates & Water Temperature 

Water temperature plays a critical role in properly installing a water treatment system. Water temperature af-

fects flow rates, backwash rates, and even systems capacities. The most critical of these is the backwash rate. 

Colder water is more dense and requires considerably less water to properly backwash a system. Hot water re-

quires much more.  The chart below shows standard cation water softening resin backwash expansion at vary-

ing temperatures. A 50% bed expansion is achieved with only 2.5 gpm/ftĮ at 40ÁF.  At 86ÁF, it requires 7 gpm/ftĮ 

or nearly three times more water to achieve the same bed expansion. Common backwash rate charts assume a 

water temperature of 68ÁF. It is important to consult with each media manufacturers temperature charts to 

ensure your system is properly applied.    

Softening Efficiency, Capacity, Hardness Leakage 

Softener efficiency, capacity, and hardness leakage are all linked. A highly efficient softener will produce a lower 

quality of softened water. Lower quality softened water is adequate for most residential and commercial applica-

tions and is important for minimizing the negative environmental impact of softeners. Some applications may 

require very high quality softened water and effi-

ciency will be sacrificed. For most applications, 

softeners should be set to use 8 pounds or less 

per cubic foot to ensure highly efficient operation 

and 10 pounds or more for the lowest hardness 

leakage. 

[ōǎΦ ǇŜǊ Cǘш о п с у мл мр 

Ғ/ŀǇŀŎƛǘȅ όƎǊκŎǳ Ɗύ мнΣулл мрΣнлл нлΣллл нпΣллл нтΣллл олΣллл 

Ғ9ŶŎƛŜƴŎȅ όƎǊκƭō ǎŀƭǘύ пнст оулл оооо оллл нтлл нллл 

{ƻƊ ²ŀǘŜǊ vǳŀƭƛǘȅ CŀƛǊ  CŀƛǊ DƻƻŘ ±ŜǊȅ DƻƻŘ IƛƎƘ IƛƎƘŜǎǘ 



нл 

LǘŜƳ І   5ǊƛǾŜ /ŀǇǎ 

оф±-±оллп ƛмΦлέ - ƛмΦрέ  

оф±-±отну ƛнΦлέ 

LǘŜƳ І   tƛǎǘƻƴǎ 

оф±-±олмм ƛмΦлέΣ ƛ¢ǿƛƴ 5ƻǿƴƅƻǿ 

оф±-±олмм-лм ƛмΦлέΣ ƛ¢ǿƛƴ ¦Ǉƅƻǿ 

оф±-±оплт ƛмΦнрέΣ ƛмΦрέ 5ƻǿƴƅƻǿ 

оф±-±плпн ƛмΦнрέΣ ƛмΦрέ ¦Ǉƅƻǿ 

оф±-отнр ƛнΦлέ 5ƻǿƴƅƻǿ 

оф±-±плрф ƛнΦлέ ¦Ǉƅƻǿ 

LǘŜƳ І .ǊƛƴŜ tƛǎǘƻƴ 

оф±-±омтп ƛмƻέ ǘƻ ƛмΦрέ 

оф±-±омтп LнΦлέ 

LǘŜƳ І {Ŝŀƭκ{ǇŀŎŜǊ  

оф±-±оллр-лн ƛмΦлέΣ ƛ¢ǿƛƴ 

оф±-±опол-лм ƛмΦнрέ ŀƴŘ ƛмΦрέ 

оф±-±отнф ƛнΦлέ 5ƻǿƴƅƻǿ 

оф±-±отнф-лм ƛнΦлέ ¦Ǉƅƻǿ 

LǘŜƳ І aŜǘŜǊ wŜōǳƛƭŘ 

оф±-±олло ƛмΦлέΣ ƛмΦнрέ 

оф±-±плрр ƛ¢ǿƛƴ 

оф±-±олло-лн ƛмΦрέ - ƛнΦлέ 

LǘŜƳ І aƻǘƻǊ 

оф±-±омлт-лм !ƭƭ 9ȄŎŜǇǘ ƛ¢ǿƛƴ ¢ǊŀƴǎŦŜǊ 

оф±-±плрр ƛ¢ǿƛƴ ¢ǊŀƴǎŦŜǊ 

LǘŜƳ І   LƴƧŜŎǘƻǊǎ ƛмΦрέ 

оф±-±олмл-мр. мнέ ¢ŀƴƪ 

оф±-±олмл-мр/ моέ ¢ŀƴƪ 

оф±-±олмл-мр5 мпέ ¢ŀƴƪ ƻǊ мнέ ¦Ǉƅƻǿ 

оф±-±олмл-мр9 мсέ ¢ŀƴƪ ƻǊ моέ ¦Ǉƅƻǿ 

оф±-±олмл-мрC муέ ¢ŀƴƪ ƻǊ мпέ ¦Ǉƅƻǿ 

оф±-±олмл-мрD нмέ ¢ŀƴƪ ƻǊ мсέ ¦Ǉƅƻǿ 

оф±-±олмл-мрI нпέ ¢ŀƴƪ ƻǊ муέ ¦Ǉƅƻǿ 

оф±-±олмл-мр½ tƭǳƎ ŦƻǊ мΦрέ .Ǌŀǎǎ ±ŀƭǾŜ 

оф±-±порл-мр½ tƭǳƎ ŦƻǊ мΦрέ tƭŀǎǝŎ ±ŀƭǾŜ 

/ƻƳƳƻƴ {ŜǊǾƛŎŜ tŀǊǘǎ 

LǘŜƳ І   LƴƧŜŎǘƻǊǎ ƛнΦлέ 

оф±-±олмл-нw-мр. мнέ ¢ŀƴƪ 

оф±-±олмл-нw-мр/ моέ ¢ŀƴƪ 

оф±-±олмл-нw-мр5 мпέ ¢ŀƴƪ ƻǊ мнέ ¦Ǉƅƻǿ 

оф±-±олмл-нw-мр9 мсέ ¢ŀƴƪ ƻǊ моέ ¦Ǉƅƻǿ 

оф±-±олмл-н! муέ ¢ŀƴƪ ƻǊ мпέ ¦Ǉƅƻǿ 

оф±-±олмл-н. нмέ ¢ŀƴƪ ƻǊ мсέ ¦Ǉƅƻǿ 

оф±-±олмл-н/ нпέ ¢ŀƴƪ ƻǊ муέ ¦Ǉƅƻǿ 

оф±-±олмл-н5 олέ ¢ŀƴƪ ƻǊ нмέ ¦Ǉƅƻǿ 

оф±-±олмл-н9 осέ ¢ŀƴƪ ƻǊ нпέ ¦Ǉƅƻǿ 

оф±-±олмл-нC пнέ ¢ŀƴƪ ƻǊ олέ ¦Ǉƅƻǿ 

оф±-±олмл-нD пуέ ¢ŀƴƪ ƻǊ осέ ¦Ǉƅƻǿ 



нм 

ƛмΦрέ tƭŀǎǝŎ Lƴǎǘŀƭƭκ{ŜǊǾƛŎŜ tŀǊǘǎ 

LǘŜƳ І   5ŜǎŎǊƛǇǝƻƴ 

оф±-±олпрv/ мΦрέ aŜǘŜǊ ǿƛǘƘ v/ /ƻǳǇƭŜǊ 

оф±-±ппол-лм мΦрέ abt¢ v/ {ǘǊŀƛƎƘǘ CƛǩƴƎ όн tƛŜŎŜǎύ 

оф±-±ппол-лт мΦрέ abt¢ v/ 9ƭōƻǿ CƛǩƴƎ όн tƛŜŎŜǎύ 

оф±-±ппол-ло мΦрέ v/ ǘƻ v/ /ƻǳǇƭŜǊ {ǘǊŀƛƎƘǘ 

оф±-±ппол-лф мΦрέ v/ ǘƻ v/ /ƻǳǇƭŜǊ 9ƭōƻǿ 

оф±-±омрм v/ bǳǘ 

оф±-±омлп v/ h-ǊƛƴƎ 

оф±-омрл v/ {Ǉƭƛǘ wƛƴƎ 

оф±-±оллу-лп мέ 5Ǌŀƛƴ !ǎǎŜƳōƭȅ 

оф±-±олор bƻ IŀǊŘ ²ŀǘŜǊ .ȅǇŀǎǎ  

оф±-±олоп aƻǘƻǊƛȊŜŘ !ƭǘŜǊƴŀǝƴƎ ±ŀƭǾŜ  

a!±Σ bI².tΣ {ŜǇŀǊŀǘŜ {ƻǳǊŎŜ ±ŀƭǾŜǎ 

LǘŜƳ І   bƻ IŀǊŘ ²ŀǘŜǊ .ȅǇŀǎǎ 

оф±-±олтлCC мέ ϧ мΦнрέ bI².t CȄC /ƭŀŎƪ v/ 

оф±-±олтлCa мέ ϧ мΦнрέ bI².t CȄa /ƭŀŎƪ v/ 

оф±-±олфт мΦрέ bI².t 

оф±-±олфу нέ bI².t 

LǘŜƳІ aƻǘƻǊƛȊŜŘ !ƭǘŜǊƴŀǝƴƎ ±ŀƭǾŜ 

оф±-±олсфCC-лм мέ ϧмΦнрέ bI².t CȄC /ƭŀŎƪ v/ 

оф±-±олсфaa-лм мέ ϧмΦнрέ bI².t aȄa /ƭŀŎƪ v/ 

оф±-±олтм мΦрέ a!± CȄCȄC 

оф±-±лтс нέ a!± CȄCȄC 

LǘŜƳ І   bI².tκa!± tƛǎǘƻƴ 

оф±-±орлс-лм мέΣ мΦнрέΣ ϧ мΦрέ 

оф±-±осоп-лм нέ  

LǘŜƳІ a!± {Ŝŀƭκ{ǇŀŎŜǊ 

оф±-±олтп мέΣ мΦнрέΣ ϧ мΦрέ 

оф±-±олтт нέ  

LǘŜƳІ bI².t {Ŝŀƭκ{ǇŀŎŜǊ 

оф±-±олтп мέΣ мΦнрέ мΦр tƭŀǎǝŎ 

оф±-±оуус мΦрέ όbƻǘ ŦƻǊ tƭŀǎǝŎ ±ŀƭǾŜύ 

оф±-±оуут нέ 

a!±Σ bI².t wŜǇŀƛǊ tŀǊǘǎ 

LǘŜƳ І   bI².tκa!± tƛǎǘƻƴ 

оф±-±орлс-лм мέΣ мΦнрέΣ ϧ мΦрέ 

оф±-±осоп-лм нέ  

LǘŜƳІ a!± {Ŝŀƭκ{ǇŀŎŜǊ 

оф±-±олтп мέΣ мΦнрέΣ ϧ мΦрέ 

оф-²{н-Y± нέ wŜōǳƛƭŘ Yƛǘ 

LǘŜƳІ bI².t {Ŝŀƭκ{ǇŀŎŜǊ 

оф±-±олтп мέΣ мΦнрέ мΦр tƭŀǎǝŎ 

a!±Σ bI².t wŜōǳƛƭŘ Yƛǘǎ 


