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5ŜŀǊ /ǳǎǘƻƳŜǊΣ 
¢I!bY{Η   ¸ƻǳ ƘŀŘ ŀ ŎƘƻƛŎŜΣ ŀƴŘ ȅƻǳ ōƻǳƎƘǘ ŀƴ 9ǾŜǊƭŀǎǘ ǇǊƻŘǳŎǘΦ  ²Ŝ ŀǇǇǊŜŎƛŀǘŜ ȅƻǳ ŀǎ ŀ ǾŀƭǳŜŘ ŎǳǎǘƻƳŜǊ ŀƴŘ 
ƘƻǇŜ ǘƘŀǘ ȅƻǳ ǿƛƭƭ ŜƴƧƻȅ ȅŜŀǊǎ ƻŦ ǳǎŜ ŦǊƻƳ ȅƻǳǊ ǿŜƭŘŜǊΦ 
 
tƭŜŀǎŜ Ǝƻ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ 9ǾŜǊƭŀǎǘ ǿŜōǎƛǘŜ ǘƻ ǊŜƎƛǎǘŜǊ ȅƻǳǊ ǳƴƛǘ ŀƴŘ ǊŜŎŜƛǾŜ ȅƻǳǊ ǿŀǊǊŀƴǘȅ ƛƴŦƻǊƳŀǝƻƴΦ  ¸ƻǳǊ ǳƴƛǘ 
ǊŜƎƛǎǘǊŀǝƻƴ ƛǎ ƛƳǇƻǊǘŀƴǘ ǎƘƻǳƭŘ ŀƴȅ ƛƴŦƻǊƳŀǝƻƴ ǎǳŎƘ ŀǎ ǇǊƻŘǳŎǘ ǳǇŘŀǘŜǎ ƻǊ ǊŜŎŀƭƭǎ ōŜ ƛǎǎǳŜŘΦ  Lǘ ƛǎ ŀƭǎƻ ƛƳǇƻǊǘŀƴǘ 
ǎƻ ǘƘŀǘ ǿŜ Ƴŀȅ ǘǊŀŎƪ ȅƻǳǊ ǎŀǝǎŦŀŎǝƻƴ ǿƛǘƘ 9ǾŜǊƭŀǎǘ ǇǊƻŘǳŎǘǎ ŀƴŘ ǎŜǊǾƛŎŜǎΦ  LŦ ȅƻǳ ŀǊŜ ǳƴŀōƭŜ ǘƻ ǊŜƎƛǎǘŜǊ ōȅ ǿŜōπ
ǎƛǘŜΣ ŎƻƴǘŀŎǘ 9ǾŜǊƭŀǎǘ ŘƛǊŜŎǘƭȅ ǘƘǊƻǳƎƘ ǘƘŜ ǎŀƭŜǎ ŘŜǇŀǊǘƳŜƴǘ ŀǘ ǘƘŜ Ƴŀƛƴ ŎǳǎǘƻƳŜǊ ǎŜǊǾƛŎŜ ƴǳƳōŜǊ ƛƴ ȅƻǳǊ ŎƻǳƴǘǊȅΦ  
¸ƻǳǊ ǳƴƛǘΩǎ ǿŀǊǊŀƴǘȅ ǿƛƭƭ ōŜ ǊŜƎƛǎǘŜǊŜŘ ŀƴŘ ƛƴ Ŧǳƭƭ ŜũŜŎǘΦ   YŜŜǇ ŀƭƭ ƛƴŦƻǊƳŀǝƻƴ ǊŜƎŀǊŘƛƴƎ ȅƻǳǊ ǇǳǊŎƘŀǎŜΣ ƛƴŎƭǳŘƛƴƎ 
ŘŀǘŜ ƻŦ ǇǳǊŎƘŀǎŜ ŀƴŘ ǊŜŎŜƛǇǘΦ  Lƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ ǇǊƻōƭŜƳ ǿƛǘƘ ȅƻǳǊ ǳƴƛǘ ƻǊ ƻǘƘŜǊ ƛǎǎǳŜ ȅƻǳ Ƴǳǎǘ ŎƻƴǘŀŎǘ ǘŜŎƘƴƛŎŀƭ 
ǎǳǇǇƻǊǘ ōŜŦƻǊŜ ȅƻǳǊ ǿŜƭŘŜǊ Ŏŀƴ ōŜ ŀ ŎŀƴŘƛŘŀǘŜ ŦƻǊ ǿŀǊǊŀƴǘȅ ǎŜǊǾƛŎŜ ŀƴŘ ǊŜǘǳǊƴŜŘΦ  !ƴ ƻǾŜǊ-ǘƘŜ-ǇƘƻƴŜ ǊŜǾƛŜǿκ
ŘƛŀƎƴƻǎƛǎ Ƴǳǎǘ ōŜ ǇŜǊŦƻǊƳŜŘ .9Chw9 ŀ wa! ǿƛƭƭ ōŜ ƛǎǎǳŜŘ ƻǊ ōŜŦƻǊŜ ǘƘŜ ǳƴƛǘ Ŏŀƴ ōŜ ǎŜƴǘ ƛƴ ŦƻǊ ǎŜǊǾƛŎŜΦ 
 
tƭŜŀǎŜ ǊŜŀŘ ǘƘŜ ǿŀǊǊŀƴǘȅ ǎǘŀǘŜƳŜƴǘ ǇǳōƭƛǎƘŜŘ ƻƴƭƛƴŜ ŀƴŘ ƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ƛƴŦƻǊƳŀǝƻƴ ŦƻǳƴŘ ƻƴ ǘƘŜ 9ǾŜǊƭŀǎǘ 
ǿŜōǎƛǘŜ ƻŦ ǘƘŜ ŘƛǾƛǎƛƻƴ ƭƻŎŀǘŜŘ ƛƴ ƻǊ ƴŜŀǊŜǎǘ ǘƻ ȅƻǳǊ ŎƻǳƴǘǊȅΦ  ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘŜ ǇǳǊŎƘŀǎŜ ŀƴŘ ǿŀǊπ
Ǌŀƴǘȅ ǇǊƻŎŜŘǳǊŜΦ  tǊƛƴǘ ƛǘ ŦƻǊ ȅƻǳǊ ǊŜŎƻǊŘǎ ŀƴŘ ōŜŎƻƳŜ ŦŀƳƛƭƛŀǊ ƻŦ ƛǘǎ ǘŜǊƳǎ ŀƴŘ ŎƻƴŘƛǝƻƴǎΦ  tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ 
DǳƴǎΣ ŀŎŎŜǎǎƻǊƛŜǎ ŀƴŘ ǘƻǊŎƘŜǎ ŀǊŜ ŎƻǾŜǊŜŘ ǳƴŘŜǊ ŀ ǎŜǇŀǊŀǘŜΣ ǎƘƻǊǘŜǊ ǿŀǊǊŀƴǘȅΦ tƭŜŀǎŜ ōŜ ǎǳǊŜ ȅƻǳ Ǿƛǎƛǘ ǘƘŜ ǿŜōπ
ǎƛǘŜ ŀƴŘ ŀǊŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ŀƭƭ ǘƘŜ ǿŀǊǊŀƴǘȅ ǘŜǊƳǎ ōŜŦƻǊŜ ȅƻǳ Ŏŀƭƭ ŦƻǊ ǎŜǊǾƛŎŜΦ   
 
9ǾŜǊƭŀǎǘ ƻũŜǊǎ Ŧǳƭƭ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘΣ ƛƴ ǎŜǾŜǊŀƭ ŘƛũŜǊŜƴǘ ŦƻǊƳǎΦ  ²Ŝ ƘŀǾŜ ƻƴƭƛƴŜ ǎǳǇǇƻǊǘ ŀǾŀƛƭŀōƭŜ ǘƘǊƻǳƎƘ ŜƳŀƛƭΣ 
ŀƴŘ ŀ ǿŜƭŘƛƴƎ ǎǳǇǇƻǊǘ ŦƻǊǳƳ ŘŜǎƛƎƴŜŘ ŦƻǊ ƻǳǊ ŎǳǎǘƻƳŜǊǎ ŀƴŘ ƴƻƴ-ŎǳǎǘƻƳŜǊǎ ǘƻ ƛƴǘŜǊŀŎǘ ǿƛǘƘ ŜŀŎƘ ƻǘƘŜǊΦ ¢ŜŎƘπ
ƴƛŎŀƭ ŀŘǾƛǎƻǊǎ ŀǊŜ ŀŎǝǾŜ ƻƴ ǘƘŜ ŦƻǊǳƳ ŘŀƛƭȅΦ   ²Ŝ ŀƭǎƻ ŘƛǾƛŘŜ ƻǳǊ ǎǳǇǇƻǊǘ ƛƴǘƻ ǘǿƻ ŘƛǾƛǎƛƻƴǎΥ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ǿŜƭŘƛƴƎ 
ǇŜǊŦƻǊƳŀƴŎŜΦ {ƘƻǳƭŘ ȅƻǳ ƘŀǾŜ ŀƴ ƛǎǎǳŜ ƻǊ ǉǳŜǎǝƻƴ ŎƻƴŎŜǊƴƛƴƎ ȅƻǳǊ ǳƴƛǘΣ ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ ǇŜǊŦƻǊƳŀƴŎŜκǘŜŎƘƴƛŎŀƭ 
ǎǳǇǇƻǊǘ ŀǾŀƛƭŀōƭŜ ǘƘǊƻǳƎƘ ǘƘŜ Ƴŀƛƴ ŎƻƳǇŀƴȅ ƘŜŀŘǉǳŀǊǘŜǊǎ ŀǾŀƛƭŀōƭŜ ƛƴ ȅƻǳǊ ŎƻǳƴǘǊȅΦ  ¢Ƙƛǎ ǎǳǇǇƻǊǘ ƛǎ ŦǊŜŜ ǘƻ ŀƭƭ 
9ǾŜǊƭŀǎǘ ŎǳǎǘƻƳŜǊǎΦ  CƻǊ ōŜǎǘ ǎŜǊǾƛŎŜ Ŏŀƭƭ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎǳǇǇƻǊǘ ƭƛƴŜ ŀƴŘ Ŧƻƭƭƻǿ ǳǇ ǿƛǘƘ ŀƴ ŜƳŀƛƭΣ ŜǎǇŜŎƛŀƭƭȅ ŘǳǊπ
ƛƴƎ ǿŜŜƪŜƴŘǎΣ ƘƻƭƛŘŀȅǎ ƻǊ ŀƴȅ ƻũ ƘƻǳǊǎ ǿƘŜƴ ȅƻǳ Ŏŀƴƴƻǘ ǊŜŀŎƘ ŀ ƭƛǾŜ ǇŜǊǎƻƴΦ  Lƴ ǘƘŜ ŜǾŜƴǘ  ȅƻǳ Řƻ ƴƻǘ ǊŜŀŎƘ ŀ ƭƛǾŜ 
ǇŜǊǎƻƴΣ ƭŜŀǾŜ ŀ ƳŜǎǎŀƎŜ ŀƴŘ ȅƻǳǊ Ŏŀƭƭ ǿƛƭƭ ƴƻǊƳŀƭƭȅ ōŜ ǊŜǘǳǊƴŜŘ ǿƛǘƘƛƴ нп ƘƻǳǊǎΣ ŜȄŎŜǇǘ ŦƻǊ ǿŜŜƪŜƴŘǎ ŀƴŘ Ƙƻƭƛπ
ŘŀȅǎΦ  !ƭǎƻΣ ŦƻǊ ǉǳƛŎƪ ŀƴǎǿŜǊǎ ǘƻ ȅƻǳǊ ōŀǎƛŎ ǉǳŜǎǝƻƴǎΣ Ƨƻƛƴ ǘƘŜ ŎƻƳǇŀƴȅ ƻǿƴŜŘ ŦƻǊǳƳ ŀǾŀƛƭŀōƭŜ ǘƘǊƻǳƎƘ ǘƘŜ ǿŜōπ
ǎƛǘŜΦ   ¸ƻǳΩƭƭ ŬƴŘ ƪƴƻǿƭŜŘƎŜŀōƭŜ ǎǘŀũ ŀǾŀƛƭŀōƭŜ ǘƻ ŀƴǎǿŜǊ ȅƻǳǊ ǉǳŜǎǝƻƴǎΦ ¸ƻǳ  ŀƭǎƻ Ƴŀȅ  ŬƴŘ ŀ ǘƻǇƛŎ ǘƘŀǘ ŀƭǊŜŀŘȅ 
ŀŘŘǊŜǎǎŜǎ ȅƻǳǊ ǉǳŜǎǝƻƴ ŀǘ ƘǧǇΥκκǿǿǿΦŜǾŜǊƭŀǎǘƎŜƴŜǊŀǘƻǊǎΦŎƻƳκŦƻǊǳƳǎκΦ {ƘƻǳƭŘ ȅƻǳ ƴŜŜŘ ǘƻ Ŏŀƭƭ ƻǊ ǿǊƛǘŜΣ ŀƭǿŀȅǎ  
ƪƴƻǿ ȅƻǳǊ ƳƻŘŜƭ ƴŀƳŜΣ ǇǳǊŎƘŀǎŜ ŘŀǘŜ ŀƴŘ ǿŜƭŘŜǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴǎǇŜŎǝƻƴ ŘŀǘŜΦ ¢Ƙƛǎ ǿƛƭƭ ŀǎǎǳǊŜ ǘƘŜ ǉǳƛŎƪ ŀƴŘ 
ŀŎŎǳǊŀǘŜ ŎǳǎǘƻƳŜǊ ǎŜǊǾƛŎŜΦ   w9a9a.9wΥ  .Ŝ ŀǎ ǎǇŜŎƛŬŎ ŀƴŘ ƛƴŦƻǊƳŜŘ ŀǎ ǇƻǎǎƛōƭŜΦ  ¢ŜŎƘƴƛŎŀƭ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ 
ŀŘǾƛǎƻǊǎ ǊŜƭȅ ǳǇƻƴ ȅƻǳ ǘƻ ŎŀǊŜŦǳƭƭȅ ŘŜǎŎǊƛōŜ ǘƘŜ ŎƻƴŘƛǝƻƴǎ ŀƴŘ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ƻŦ ȅƻǳǊ ǇǊƻōƭŜƳ ƻǊ ǉǳŜǎǝƻƴΦ  
¢ŀƪŜ ƴƻǘŜǎ ƻŦ ŀƴȅ ƛǎǎǳŜǎ ŀǎ ōŜǎǘ ȅƻǳ ŎŀƴΦ  ¸ƻǳ Ƴŀȅ ōŜ ŀǎƪŜŘ Ƴŀƴȅ  ǉǳŜǎǝƻƴǎ ōȅ ǘƘŜ ŀŘǾƛǎƻǊǎ ǘƻ ŎƭŀǊƛŦȅ ǇǊƻōƭŜƳǎ 
ƻǊ ƛǎǎǳŜǎ ǘƘŀǘ Ƴŀȅ ǎŜŜƳ ǾŜǊȅ ōŀǎƛŎΦ  IƻǿŜǾŜǊΣ ŘƛŀƎƴƻǎƛǎ ǇǊƻŎŜŘǳǊŜǎ a¦{¢ ōŜ ŦƻƭƭƻǿŜŘ ǘƻ ōŜƎƛƴ ǘƘŜ ǿŀǊǊŀƴǘȅ 
ǇǊƻŎŜǎǎΦ  !ŘǾƛǎƻǊǎ ŎŀƴΩǘ ŀǎǎǳƳŜ ŀƴȅǘƘƛƴƎ όŜǾŜƴ ǿƛǘƘ ŜȄǇŜǊƛŜƴŎŜŘ ǳǎŜǊǎύ  ŀƴŘ Ƴǳǎǘ ŎƻǾŜǊ ŀƭƭ ŀǎǇŜŎǘǎ ǘƻ ǇǊƻǇŜǊƭȅ 
ŘƛŀƎƴƻǎŜ ǘƘŜ ǇǊƻōƭŜƳΦ  5ŜǇŜƴŘƛƴƎ ǳǇƻƴ ȅƻǳǊ ƛǎǎǳŜΣ ƛǘ ƛǎ ŀŘǾƛǎŀōƭŜ ǘƻ ƘŀǾŜ ōŀǎƛŎ ǘƻƻƭǎ ƘŀƴŘȅ ǎǳŎƘ ŀǎ ǎŎǊŜǿŘǊƛǾπ
ŜǊǎΣ ǿǊŜƴŎƘŜǎΣ ǇƭƛŜǊǎΣ ŀƴŘ ŜǾŜƴ ŀƴ ƛƴŜȄǇŜƴǎƛǾŜ ǘŜǎǘ ƳŜǘŜǊ ǿƛǘƘ ǾƻƭǘκƻƘƳ ŦǳƴŎǝƻƴǎ ōŜŦƻǊŜ ȅƻǳ ŎŀƭƭΦ 
 
[Ŝǘ ǳǎ ƪƴƻǿ Ƙƻǿ ǿŜ Ƴŀȅ ōŜ ƻŦ ǎŜǊǾƛŎŜ ǘƻ ȅƻǳ ǎƘƻǳƭŘ ȅƻǳ ƘŀǾŜ ŀƴȅ ǉǳŜǎǝƻƴǎΦ 
 
{ƛƴŎŜǊŜƭȅΣ 
 
9ǾŜǊƭŀǎǘ /ǳǎǘƻƳŜǊ {ŜǊǾƛŎŜ 
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Serial number: _____________________________ 
Model number: _____________________________ 
Date of Purchase:___________________________ 
 

Contact Information 
Everlast US: 
Everlast  consumer satisfaction email: sales@everlastwelders.com 
Everlast Website:  everlastwelders.com 
Everlast Technical Support: tech@everlastwelders.com, support@everlastwelders.com 
Everlast Support Forum: http://www.everlastgenerators.com/forums/index.php 
Main toll free number:  1-877-755 WELD (9353) 9amð5pm PST M-F 
                                                                             11am-4pm PST Sat. 
         
FAX: 1-650-588-8817 
 
Everlast Canada: 
Everlast consumer satisfaction email: sales@everlastwelders.ca 
Everlast Website:  everlastwelders.ca 
Everlast Technical Support:  sales@everlastwelders.ca 
Telephone:  905-630-8246    9am-4:30pm EST M-F 
 
Everlast  Australia: 
Sydney: 5A Karloo Parade Newport NSW 2106 
(02) 9999 2949 
Port Macquarie: 2B Pandorea Place Port Macquarie 
(02) 6584 2037 
After hours support: 0410 661 334 
Everlast Technical Support: support@pickproducts.com 
 
OTHER (Please record here for your records): 
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9ǾŜǊƭŀǎǘ ƛǎ ŘŜŘƛŎŀǘŜŘ ǘƻ ǇǊƻǾƛŘƛƴƎ ȅƻǳ ǿƛǘƘ ǘƘŜ ōŜǎǘ ǇƻǎǎƛōƭŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǎŜǊǾƛŎŜ ǘƻ ƳŜŜǘ ǘƘŜ 
ŘŜƳŀƴŘǎ ƻŦ ǘƘŜ ǿŜƭŘƛƴƎ ŀǇǇƭƛŎŀǝƻƴǎ ǘƘŀǘ ȅƻǳ ƘŀǾŜΦ  ²Ŝ ǿŀƴǘ ǘƻ Ǝƻ ōŜȅƻƴŘ ŘŜƭƛǾŜǊƛƴƎ ŀ ǎŀǝǎπ
ŦŀŎǘƻǊȅ ǇǊƻŘǳŎǘ ǘƻ ȅƻǳΦ  ¢Ƙŀǘ ƛǎ ǘƘŜ ǊŜŀǎƻƴ ǿŜ ƻũŜǊ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘ ǘƻ ŀǎǎƛǎǘ ȅƻǳ ǿƛǘƘ ȅƻǳǊ  
ƴŜŜŘǎ ǎƘƻǳƭŘ ŀƴ ƻŎŎŀǎƛƻƴ ƻŎŎǳǊΦ  ²ƛǘƘ ǇǊƻǇŜǊ ǳǎŜ ŀƴŘ ŎŀǊŜ ȅƻǳǊ ǇǊƻŘǳŎǘ ǎƘƻǳƭŘ ŘŜƭƛǾŜǊ ȅŜŀǊǎ ƻŦ 
ǘǊƻǳōƭŜ ŦǊŜŜ ǎŜǊǾƛŎŜΦ 
 
 
 
 
 
 

{ŀŦŜ ƻǇŜǊŀǝƻƴ ŀƴŘ ǇǊƻǇŜǊ ƳŀƛƴǘŜƴŀƴŎŜ ƛǎ ȅƻǳǊ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ 
 
²Ŝ ƘŀǾŜ ŎƻƳǇƛƭŜŘ ǘƘƛǎ ƻǇŜǊŀǘƻǊΩǎ Ƴŀƴǳŀƭ ǘƻ ƛƴǎǘǊǳŎǘ ȅƻǳ ƛƴ ōŀǎƛŎ ǎŀŦŜǘȅΣ ƻǇŜǊŀǝƻƴ ŀƴŘ ƳŀƛƴǘŜπ
ƴŀƴŎŜ ƻŦ ȅƻǳǊ 9ǾŜǊƭŀǎǘ ǇǊƻŘǳŎǘ ǘƻ ƎƛǾŜ ȅƻǳ ǘƘŜ ōŜǎǘ ǇƻǎǎƛōƭŜ ŜȄǇŜǊƛŜƴŎŜΦ  hǾŜǊŀƭƭΣ ǿŜƭŘƛƴƎ ǊŜπ
ǉǳƛǊŜǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŎƻƳƳƻƴ ǎŜƴǎŜ ǘƻ ƻōǘŀƛƴ ǘƘŜ ōŜǎǘ ǊŜǎǳƭǘǎ ƛƴ ǘƘŜ ǎŀŦŜǎǘ ƳŀƴƴŜǊΦ  !ǎ ǘƘƻǊπ
ƻǳƎƘ ŀǎ ǘƘƛǎ ǿŜƭŘƛƴƎ Ƴŀƴǳŀƭ Ƴŀȅ ōŜΣ ƛǘ Ŏŀƴƴƻǘ ǎǳōǎǝǘǳǘŜ ŦƻǊ ǘƘŜ ǝƳŜΣ ƛƴǎǘǊǳŎǝƻƴ ŀƴŘ 
ƪƴƻǿƭŜŘƎŜ ƭŜǾŜƭ ǊŜǉǳƛǊŜŘ ǘƻ ƭŜŀǊƴ Ƙƻǿ ǘƻ ǿŜƭŘΦ  9ȄŜǊŎƛǎŜ ŜȄǘǊŜƳŜ Ŏŀǳǝƻƴ ŀƴŘ ŎŀǊŜ ƛƴ ŀƭƭ ŀŎǝǾƛπ
ǝŜǎ ǊŜƭŀǘŜŘ ǘƻ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎΦ  ¸ƻǳǊ ǎŀŦŜǘȅΣ ƘŜŀƭǘƘ ŀƴŘ ŜǾŜƴ ƭƛŦŜ ŘŜǇŜƴŘǎ ǳǇƻƴ ƛǘΦ  ²ƘƛƭŜ ŀƴ 
ŀŎŎƛŘŜƴǘ ƛǎ ƴŜǾŜǊ ǇƭŀƴƴŜŘΣ ǇǊŜǾŜƴǝƴƎ ŀƴ ŀŎŎƛŘŜƴǘ ǊŜǉǳƛǊŜǎ ŎŀǊŜŦǳƭ ǇƭŀƴƴƛƴƎΦ 
tƭŜŀǎŜ ǊŜŀŘ ǘƘƛǎ Ƴŀƴǳŀƭ ŎŀǊŜŦǳƭƭȅ ōŜŦƻǊŜ ȅƻǳ ƻǇŜǊŀǘŜ ȅƻǳǊ 9ǾŜǊƭŀǎǘ ǳƴƛǘΦ   5ƻ ƴƻǘ ƻǇŜǊŀǘŜ ǘƘƛǎ 
ǿŜƭŘŜǊ ǳƴǝƭ ȅƻǳ ŀǊŜ ǘƘƻǊƻǳƎƘƭȅ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ƛǘǎ ǎŀŦŜ ŀƴŘ ǇǊƻǇŜǊ ƻǇŜǊŀǝƻƴΦ  LŦ ȅƻǳ ŦŜŜƭ ȅƻǳ 
ƴŜŜŘ ƳƻǊŜ ƛƴŦƻǊƳŀǝƻƴ ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ 9ǾŜǊƭŀǎǘΦ 
 
¢ƘŜ ǿŀǊǊŀƴǘȅ ŘƻŜǎ ƴƻǘ ŎƻǾŜǊ ƛƳǇǊƻǇŜǊ ǳǎŜΣ ƳŀƛƴǘŜƴŀƴŎŜ ƻǊ ŎƻƴǎǳƳŀōƭŜǎΦ  !ŎŎŜǎǎƻǊƛŜǎ ǎǳŎƘ ŀǎ 
ƎǳƴǎΣ ǘƻǊŎƘŜǎ ǊŜƎǳƭŀǘƻǊǎΣ Ŧƻƻǘ ǇŜŘŀƭǎ ŜǘŎΦ ŀǊŜ ƴƻǘ ŎƻǾŜǊŜŘ ƛƴ ǘƘŜ ǳƴƛǘ ǿŀǊǊŀƴǘȅΦ ¢ƘŜȅ ŀǊŜ ŎƻǾπ
ŜǊŜŘ ǳƴŘŜǊ ŀ ǎŜǇŀǊŀǘŜ ǿŀǊǊŀƴǘȅΦ   5ƻ ƴƻǘ ŀǧŜƳǇǘ ǘƻ ŀƭǘŜǊ ƻǊ ŘŜŦŜŀǘ ŀƴȅ ǇƛŜŎŜ ƻǊ ǇŀǊǘ ƻŦ ȅƻǳǊ 
ǳƴƛǘΣ ǇŀǊǝŎǳƭŀǊƭȅ ŀƴȅ ǎŀŦŜǘȅ ŘŜǾƛŎŜΦ    YŜŜǇ ŀƭƭ ǎƘƛŜƭŘǎ ŀƴŘ ŎƻǾŜǊǎ ƛƴ ǇƭŀŎŜ ŘǳǊƛƴƎ ǳƴƛǘ ƻǇŜǊŀǝƻƴ 
ǎƘƻǳƭŘ ŀƴ ǳƴƭƛƪŜƭȅ ŦŀƛƭǳǊŜ ƻŦ ƛƴǘŜǊƴŀƭ ŎƻƳǇƻƴŜƴǘǎ ǊŜǎǳƭǘ ƛƴ ǘƘŜ ǇƻǎǎƛōƭŜ ǇǊŜǎŜƴŎŜ ƻŦ  ǎǇŀǊƪǎ ŀƴŘ 
ŜȄǇƭƻǎƛƻƴǎΦ  LŦ ŀ ŦŀƛƭǳǊŜ ƻŎŎǳǊǎΣ ŘƛǎŎƻƴǝƴǳŜ ŦǳǊǘƘŜǊ ǳǎŜ ǳƴǝƭ ƳŀƭŦǳƴŎǝƻƴƛƴƎ ǇŀǊǘǎ ƻǊ ŀŎŎŜǎǎƻǊƛŜǎ 
ƘŀǾŜ ōŜŜƴ ǊŜǇŀƛǊŜŘ ƻǊ ǊŜǇƭŀŎŜŘ ōȅ ǉǳŀƭƛŬŜŘ ǇŜǊǎƻƴƴŜƭΦ 
 
bƻǘŜ ƻƴ IƛƎƘ CǊŜǉǳŜƴŎȅ ŜƭŜŎǘǊƻƳŀƎƴŜǝŎ ŘƛǎǘǳǊōŀƴŎŜǎΥ 
/ŜǊǘŀƛƴ ǿŜƭŘƛƴƎ ŀƴŘ ŎǳǩƴƎ ǇǊƻŎŜǎǎŜǎ ƎŜƴŜǊŀǘŜ IƛƎƘ CǊŜǉǳŜƴŎȅ όICύ ǿŀǾŜǎΦ  ¢ƘŜǎŜ ǿŀǾŜǎ Ƴŀȅ 
ŘƛǎǘǳǊō ǎŜƴǎƛǝǾŜ ŜƭŜŎǘǊƻƴƛŎ ŜǉǳƛǇƳŜƴǘ ǎǳŎƘ ŀǎ ǘŜƭŜǾƛǎƛƻƴǎΣ ǊŀŘƛƻǎΣ ŎƻƳǇǳǘŜǊǎΣ ŎŜƭƭ ǇƘƻƴŜǎΣ ŀƴŘ 
ǊŜƭŀǘŜŘ ŜǉǳƛǇƳŜƴǘΦ  IƛƎƘ CǊŜǉǳŜƴŎȅ Ƴŀȅ ŀƭǎƻ  ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ  ƅǳƻǊŜǎŎŜƴǘ ƭƛƎƘǘǎΦ  /ƻƴǎǳƭǘ ǿƛǘƘ 
ŀƴ ŜƭŜŎǘǊƛŎƛŀƴ ƛŦ ŘƛǎǘǳǊōŀƴŎŜ ƛǎ ƴƻǘŜŘΦ  {ƻƳŜǝƳŜǎΣ ƛƳǇǊƻǇŜǊ ǿƛǊŜ ǊƻǳǝƴƎ ƻǊ ǇƻƻǊ ǎƘƛŜƭŘƛƴƎ  Ƴŀȅ 
ōŜ ǘƘŜ ŎŀǳǎŜΦ 
 
IC Ŏŀƴ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ǇŀŎŜƳŀƪŜǊǎΦ {ŜŜ 9aC ǿŀǊƴƛƴƎǎ ƛƴ ŦƻƭƭƻǿƛƴƎ ǎŀŦŜǘȅ ǎŜŎǝƻƴ ŦƻǊ ŦǳǊǘƘŜǊ ƛƴπ
ŦƻǊƳŀǝƻƴΦ  !ƭǿŀȅǎ Ŏƻƴǎǳƭǘ ȅƻǳǊ ǇƘȅǎƛŎƛŀƴ ōŜŦƻǊŜ ŜƴǘŜǊƛƴƎ ŀƴ ŀǊŜŀ ƪƴƻǿƴ ǘƻ ƘŀǾŜ ǿŜƭŘƛƴƎ ƻǊ 
ŎǳǩƴƎ  ŜǉǳƛǇƳŜƴǘ ƛŦ ȅƻǳ ƘŀǾŜ ŀ ǇŀŎŜƳŀƪŜǊΦ 

Safety Precautions 
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Safety Precautions 

These safety  precautions are for protection of your safety and 
health.  Failure to follow these  guidelines may result  in serious 
injury or death.  Be careful to read and follow all cautions and 
warnings. Protect yourself and others from danger and injury. 

²ŜƭŘƛƴƎ ŀƴŘ ŎǳǩƴƎ  ǇǊƻŎŜǎǎŜǎ ǇǊƻŘǳŎŜ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ǳƭǘǊŀǾƛƻƭŜǘ ό¦±ύ ǊŀŘƛŀǝƻƴ ǘƘŀǘ Ŏŀƴ ŎŀǳǎŜ ǎŜπ
ǾŜǊŜ ǎƪƛƴ ōǳǊƴ ŀƴŘ ŘŀƳŀƎŜΦ ¢ƘŜǊŜ ŀǊŜ ƻǘƘŜǊ ǇƻǘŜƴǝŀƭ ƘŀȊŀǊŘǎ ƛƴǾƻƭǾŜŘ ǿƛǘƘ ǿŜƭŘƛƴƎ ǎǳŎƘ ŀǎ ǎŜǾŜǊŜ 
ōǳǊƴǎ ŀƴŘ ǊŜǎǇƛǊŀǘƻǊȅ ǊŜƭŀǘŜŘ ƛƭƭƴŜǎǎŜǎΦ  ¢ƘŜǊŜŦƻǊŜ ƻōǎŜǊǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘƻ ƳƛƴƛƳƛȊŜ ǇƻǘŜƴǝŀƭ ŀŎŎƛπ
ŘŜƴǘǎ ŀƴŘ ƛƴƧǳǊȅΥ 
 
¦ǎŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎŀŦŜǘȅ ƎƭŀǎǎŜǎ ǿƛǘƘ ǿǊŀǇ ŀǊƻǳƴŘ ǎƘƛŜƭŘǎ ǿƘƛƭŜ ƛƴ ǘƘŜ ǿƻǊƪ ŀǊŜŀΣ ŜǾŜƴ ǳƴŘŜǊ ǿŜƭŘπ
ƛƴƎ ƘŜƭƳŜǘǎ ǘƻ ǇǊƻǘŜŎǘ ȅƻǳǊ ŜȅŜǎ ŦǊƻƳ ƅȅƛƴƎ ǎǇŀǊƪǎ ŀƴŘ ŘŜōǊƛǎΦ ²ƘŜƴ ŎƘƛǇǇƛƴƎ ǎƭŀƎ ƻǊ ƎǊƛƴŘƛƴƎΣ ƎƻƎπ
ƎƭŜǎ ŀƴŘ ŦŀŎŜ ǎƘƛŜƭŘǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘΦ 

 
²ƘŜƴ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎΣ ŀƭǿŀȅǎ ǳǎŜ ŀƴ ŀǇǇǊƻǾŜŘ ǎƘƛŜƭŘƛƴƎ ŘŜǾƛŎŜΣ ǿƛǘƘ ǘƘŜ ŎƻǊǊŜŎǘ ǎƘŀŘŜ ƻŦ ŬƭǘŜǊ 
ƛƴǎǘŀƭƭŜŘΦ  !ƭǿŀȅǎ ǳǎŜ ŀ ǿŜƭŘƛƴƎ ƘŜƭƳŜǘ ƛƴ ƎƻƻŘ ŎƻƴŘƛǝƻƴΦ  5ƛǎŎŀǊŘ ŀƴȅ ōǊƻƪŜƴ ƻǊ ŎǊŀŎƪŜŘ ŬƭǘŜǊǎ ƻǊ 
ƘŜƭƳŜǘǎΦ ¦ǎƛƴƎ ōǊƻƪŜƴ ƻǊ ŎǊŀŎƪŜŘ ŬƭǘŜǊǎ ƻǊ ƘŜƭƳŜǘǎ Ŏŀƴ ŎŀǳǎŜ ǎŜǾŜǊŜ ŜȅŜ ƛƴƧǳǊȅ ŀƴŘ ōǳǊƴΦ CƛƭǘŜǊ 
ǎƘŀŘŜǎ ƻŦ ƴƻ ƭŜǎǎ ǘƘŀƴ ǎƘŀŘŜ р ŦƻǊ ŎǳǩƴƎ ŀƴŘ ƴƻ ƭŜǎǎ ǘƘŀƴ ǎƘŀŘŜ ф ŦƻǊ ǿŜƭŘƛƴƎ ŀǊŜ ƘƛƎƘƭȅ ǊŜŎƻƳƳŜƴŘπ
ŜŘΦ  {ƘŀŘŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ф Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ƘƛƎƘ ŀƳǇŜǊŀƎŜ ǿŜƭŘǎΦ YŜŜǇ ŬƭǘŜǊ ƭŜƴǎŜǎ ŎƭŜŀƴ ŀƴŘ 
ŎƭŜŀǊ ŦƻǊ ƳŀȄƛƳǳƳ ǾƛǎƛōƛƭƛǘȅΦ  Lǘ ƛǎ ŀƭǎƻ ŀŘǾƛǎŀōƭŜ ǘƻ Ŏƻƴǎǳƭǘ ǿƛǘƘ ȅƻǳǊ ŜȅŜ ŘƻŎǘƻǊ ǎƘƻǳƭŘ ȅƻǳ ǿŜŀǊ Ŏƻƴπ
ǘŀŎǘǎ ŦƻǊ ŎƻǊǊŜŎǝǾŜ Ǿƛǎƛƻƴ ōŜŦƻǊŜ ȅƻǳ ǿŜŀǊ ǘƘŜƳ ǿƘƛƭŜ ǿŜƭŘƛƴƎΦ 
 
5ƻ ƴƻǘ ŀƭƭƻǿ ǇŜǊǎƻƴƴŜƭ ǘƻ ǿŀǘŎƘ ƻǊ ƻōǎŜǊǾŜ ǘƘŜ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎ ƻǇŜǊŀǝƻƴ ǳƴƭŜǎǎ Ŧǳƭƭȅ ǇǊƻǘŜŎǘŜŘ 
ōȅ ŀ ŬƭǘŜǊ ǎŎǊŜŜƴΣ ǇǊƻǘŜŎǝǾŜ ŎǳǊǘŀƛƴǎ ƻǊ ŜǉǳƛǾŀƭŜƴǘ ǇǊƻǘŜŎǝǾŜ ŜǉǳƛǇƳŜƴǘΦ LŦ ƴƻ ǇǊƻǘŜŎǝƻƴ ƛǎ ŀǾŀƛƭŀπ
ōƭŜΣ ŜȄŎƭǳŘŜ ǘƘŜƳ ŦǊƻƳ ǘƘŜ ǿƻǊƪ ŀǊŜŀΦ  9ǾŜƴ ōǊƛŜŦ ŜȄǇƻǎǳǊŜ ǘƻ ǘƘŜ Ǌŀȅǎ ŦǊƻƳ ǘƘŜ ǿŜƭŘƛƴƎ ŀǊŎ Ŏŀƴ  
ŘŀƳŀƎŜ ǳƴǇǊƻǘŜŎǘŜŘ ŜȅŜǎΦ 
 
!ƭǿŀȅǎ ǿŜŀǊ ƘŜŀǊƛƴƎ ǇǊƻǘŜŎǝƻƴ ōŜŎŀǳǎŜ ǿŜƭŘƛƴƎ ŀƴŘ ŎǳǩƴƎ Ŏŀƴ ōŜ ŜȄǘǊŜƳŜƭȅ ƴƻƛǎȅΦ  9ŀǊ ǇǊƻǘŜŎπ
ǝƻƴ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǇǊŜǾŜƴǘ ƘŜŀǊƛƴƎ ƭƻǎǎΦ  9ǾŜƴ ǇǊƻƭƻƴƎŜŘ ƭƻǿ ƭŜǾŜƭǎ ƻŦ ƴƻƛǎŜ Ƙŀǎ ōŜŜƴ ƪƴƻǿƴ ǘƻ ŎǊŜπ
ŀǘŜ ƭƻƴƎ ǘŜǊƳ ƘŜŀǊƛƴƎ ŘŀƳŀƎŜΦ  IŜŀǊƛƴƎ ǇǊƻǘŜŎǝƻƴ ŀƭǎƻ ŦǳǊǘƘŜǊ ǇǊƻǘŜŎǘǎ ŀƎŀƛƴǎǘ Ƙƻǘ ǎǇŀǊƪǎ ŀƴŘ ŘŜōǊƛǎ 
ŦǊƻƳ ŜƴǘŜǊƛƴƎ ǘƘŜ ŜŀǊ Ŏŀƴŀƭ ŀƴŘ ŘƻƛƴƎ ƘŀǊƳΦ 
 
!ƭǿŀȅǎ ǿŜŀǊ ǇŜǊǎƻƴŀƭ ǇǊƻǘŜŎǝǾŜ ŎƭƻǘƘƛƴƎΦ  CƭŀƳŜ ǇǊƻƻŦ ŎƭƻǘƘƛƴƎ ƛǎ ǊŜǉǳƛǊŜŘ ŀǘ ŀƭƭ ǝƳŜǎΦ  {ǇŀǊƪǎ ŀƴŘ 
Ƙƻǘ ƳŜǘŀƭ Ŏŀƴ ƭƻŘƎŜ ƛƴ ǇƻŎƪŜǘǎΣ ƘŜƳǎ ŀƴŘ ŎǳũǎΦ aŀƪŜ ǎǳǊŜ ƭƻƻǎŜ ŎƭƻǘƘƛƴƎ ƛǎ ǘǳŎƪŜŘ ƛƴ ƴŜŀǘƭȅΦ [ŜŀǘƘŜǊ 
ŀǇǊƻƴǎ ŀƴŘ ƧŀŎƪŜǘǎ ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘΦ  {ǳƛǘŀōƭŜ ǿŜƭŘƛƴƎ ƧŀŎƪŜǘǎ  ŀƴŘ Ŏƻŀǘǎ Ƴŀȅ ōŜ ǇǳǊŎƘŀǎŜŘ ƳŀŘŜ 
ŦǊƻƳ ŬǊŜ ǇǊƻƻŦ ƳŀǘŜǊƛŀƭ ŦǊƻƳ ǿŜƭŘƛƴƎ ǎǳǇǇƭȅ ǎǘƻǊŜǎΦ 5ƛǎŎŀǊŘ ŀƴȅ ōǳǊƴŜŘ ƻǊ ŦǊŀȅŜŘ ŎƭƻǘƘƛƴƎΦ YŜŜǇ 
ŎƭƻǘƘƛƴƎ ŀǿŀȅ ŦǊƻƳ ƻƛƭΣ ƎǊŜŀǎŜ ŀƴŘ ƅŀƳƳŀōƭŜ ƭƛǉǳƛŘǎΦ 
 
[ŜŀǘƘŜǊ ōƻƻǘǎ ƻǊ ǎǘŜŜƭ ǘƻŜŘ ƭŜŀǘƘŜǊ ōƻƻǘǎ ǿƛǘƘ ǊǳōōŜǊ ōƻǧƻƳǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀŘŜǉǳŀǘŜ Ŧƻƻǘ ǇǊƻπ
ǘŜŎǝƻƴΦ  /ŀƴǾŀǎΣ ǇƻƭȅŜǎǘŜǊ ŀƴŘ ƻǘƘŜǊ Ƴŀƴ ƳŀŘŜ ƳŀǘŜǊƛŀƭǎ ƻƊŜƴ ŦƻǳƴŘ ƛƴ ǎƘƻŜǎ ǿƛƭƭ ŜƛǘƘŜǊ ōǳǊƴ ƻǊ 
ƳŜƭǘΦ  wǳōōŜǊ ƻǊ ƻǘƘŜǊ ƴƻƴ ŎƻƴŘǳŎǝǾŜ ǎƻƭŜǎ ŀǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ƘŜƭǇ ǇǊƻǘŜŎǘ ŦǊƻƳ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪΦ 
 
CƭŀƳŜ ǇǊƻƻŦ ŀƴŘ ƛƴǎǳƭŀǘŜŘ ƎŀǳƴǘƭŜǘ ƎƭƻǾŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǿƘŜǘƘŜǊ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎ ƻǊ ƘŀƴŘƭƛƴƎ ƳŜǘπ
ŀƭΦ   {ƛƳǇƭŜ ǿƻǊƪ ƎƭƻǾŜǎ ŦƻǊ ǘƘŜ ƎŀǊŘŜƴ ƻǊ ŎƘƻǊŜ ǿƻǊƪ ŀǊŜ ƴƻǘ ǎǳŶŎƛŜƴǘΦ  DŀǳƴǘƭŜǘ ǘȅǇŜ ǿŜƭŘƛƴƎ ƎƭƻǾŜǎ 
ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ȅƻǳǊ ƭƻŎŀƭ ǿŜƭŘƛƴƎ ǎǳǇǇƭȅ ŎƻƳǇŀƴƛŜǎΦ  bŜǾŜǊ ŀǧŜƳǇǘ ǘƻ ǿŜƭŘ ǿƛǘƘ ƻǳǘ ƎƭƻǾŜǎΦ  
²ŜƭŘƛƴƎ ǿƛǘƘ ƻǳǘ ƎƭƻǾŜǎ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ǎŜǊƛƻǳǎ ōǳǊƴǎ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪΦ  LŦ ȅƻǳǊ ƘŀƴŘ  ƻǊ ōƻŘȅ ǇŀǊǘǎ 
ŎƻƳŜǎ ƛƴǘƻ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ŀǊŎ ƻŦ ŀ ǇƭŀǎƳŀ ŎǳǧŜǊ ƻǊ ǿŜƭŘŜǊΣ ƛƴǎǘŀƴǘ ŀƴŘ ǎŜǊƛƻǳǎ ōǳǊƴǎ ǿƛƭƭ ƻŎŎǳǊΦ  
tǊƻǇŜǊ ƘŀƴŘ ǇǊƻǘŜŎǝƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ŀǘ ŀƭƭ ǝƳŜǎ ǿƘŜƴ ǿƻǊƪƛƴƎ ǿƛǘƘ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎ ƳŀŎƘƛƴŜǎΗ 
 
¢Ƙƛǎ ǿŜƭŘŜǊ Ŏƻƴǘŀƛƴǎ ƳƻǾƛƴƎ ǇŀǊǘǎ ǘƘŀǘ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ƛƴƧǳǊȅΦ  YŜŜǇ ƘŀƴŘǎΣ ŬƴƎŜǊǎΣ ƘŀƛǊΣ ŀƴŘ ƭƻƻǎŜ 
ŎƭƻǘƘƛƴƎ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǿƛǊŜ ŦŜŜŘƛƴƎ ƳŜŎƘŀƴƛǎƳǎ ŀƴŘ Ŧŀƴǎ ǿƘƛƭŜ ǳƴƛǘ ƛǎ ǎǿƛǘŎƘŜŘ ƻƴ ŀƴŘ ƛƴ ǳǎŜΦ  5ƻ 
ƴƻǘ ŀǧŜƳǇǘ ǘƻ ŘŜŦŜŀǘ ŀƴȅ ǎŀŦŜǘȅ ŦŜŀǘǳǊŜΦ  !ƭǿŀȅǎ ƻǇŜǊŀǘŜ ǳƴƛǘ ǿƛǘƘ ƎǳŀǊŘ ƛƴ ǇƭŀŎŜ ƻƴ ǘƘŜ ǿƛǊŜ ŦŜŜŘŜǊΦ 
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Safety Precautions 

²!wbLbDΗ    tŜǊǎƻƴǎ ǿƛǘƘ ǇŀŎŜƳŀƪŜǊǎ ǎƘƻǳƭŘ ƴƻǘ ǿŜƭŘΣ Ŏǳǘ ƻǊ ōŜ ƛƴ ǘƘŜ ǿŜƭŘƛƴƎ ŀǊŜŀ ǳƴǝƭ ǘƘŜȅ 
Ŏƻƴǎǳƭǘ ǿƛǘƘ ǘƘŜƛǊ ǇƘȅǎƛŎƛŀƴΦ {ƻƳŜ ǇŀŎŜƳŀƪŜǊǎ ŀǊŜ ǎŜƴǎƛǝǾŜ ǘƻ 9aC ǊŀŘƛŀǝƻƴ ŀƴŘ ŎƻǳƭŘ ǎŜǾŜǊŜƭȅ 
ƳŀƭŦǳƴŎǝƻƴ ǿƘƛƭŜ ǿŜƭŘƛƴƎ ƻǊ ǿƘƛƭŜ ōŜƛƴƎ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǎƻƳŜƻƴŜ ǿŜƭŘƛƴƎΦ {ŜǊƛƻǳǎ ƛƴƧǳǊȅ ƻǊ ŘŜŀǘƘ 
Ƴŀȅ ƻŎŎǳǊΗ 
 
²ŜƭŘƛƴƎ ŀƴŘ ǇƭŀǎƳŀ ŎǳǩƴƎ ǇǊƻŎŜǎǎŜǎ ƎŜƴŜǊŀǘŜ ŜƭŜŎǘǊƻ-ƳŀƎƴŜǝŎ ŬŜƭŘǎ ŀƴŘ ǊŀŘƛŀǝƻƴΦ  ²ƘƛƭŜ ǘƘŜ 
ŜũŜŎǘǎ ƻŦ 9aC ǊŀŘƛŀǝƻƴ ŀǊŜ ƴƻǘ ƪƴƻǿƴΣ ƛǘ ƛǎ ǎǳǎǇŜŎǘŜŘ ǘƘŀǘ ǘƘŜǊŜ Ƴŀȅ ōŜ ǎƻƳŜ ƘŀǊƳ ŦǊƻƳ ƭƻƴƎ ǘŜǊƳ 
ŜȄǇƻǎǳǊŜ ǘƻ ŜƭŜŎǘǊƻƳŀƎƴŜǝŎ ŬŜƭŘǎΦ  ¢ƘŜǊŜŦƻǊŜΣ ŎŜǊǘŀƛƴ ǇǊŜŎŀǳǝƻƴǎ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ǘƻ ƳƛƴƛƳƛȊŜ ŜȄǇƻπ
ǎǳǊŜΥ 

¶  [ŀȅ ǿŜƭŘƛƴƎ ƭŜŀŘǎ ŀƴŘ ƭƛƴŜǎ ƴŜŀǘƭȅ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ōƻŘȅΦ  

¶  bŜǾŜǊ Ŏƻƛƭ ŎŀōƭŜǎ ŀǊƻǳƴŘ ǘƘŜ ōƻŘȅΦ   

¶  {ŜŎǳǊŜ ŎŀōƭŜǎ ǿƛǘƘ ǘŀǇŜ ƛŦ ƴŜŎŜǎǎŀǊȅ ǘƻ ƪŜŜǇ ŦǊƻƳ ǘƘŜ ōƻŘȅΦ 

¶  YŜŜǇ ŀƭƭ ŎŀōƭŜǎ ŀƴŘ ƭŜŀŘǎ ƻƴ ǘƘŜ ǎŀƳŜ ǎƛŘŜ ǘƘŜ ōƻŘȅΦ  

¶  bŜǾŜǊ ǎǘŀƴŘ ōŜǘǿŜŜƴ  ŎŀōƭŜǎ ƻǊ ƭŜŀŘǎΦ   

¶  YŜŜǇ ŀǎ ŦŀǊ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǇƻǿŜǊ ǎƻǳǊŎŜ όǿŜƭŘŜǊύ ŀǎ ǇƻǎǎƛōƭŜ ǿƘƛƭŜ ǿŜƭŘƛƴƎΦ  

¶  bŜǾŜǊ ǎǘŀƴŘ ōŜǘǿŜŜƴ ǘƘŜ ƎǊƻǳƴŘ ŎƭŀƳǇ ŀƴŘ ǘƘŜ ǘƻǊŎƘΦ   

¶  YŜŜǇ ǘƘŜ ƎǊƻǳƴŘ ŎƭŀƳǇ ƎǊƻǳƴŘŜŘ ŀǎ ŎƭƻǎŜ ǘƻ ǘƘŜ ǿŜƭŘ ƻǊ Ŏǳǘ ŀǎ ǇƻǎǎƛōƭŜΦ   
 
²ŜƭŘƛƴƎ ŀƴŘ ŎǳǩƴƎ ǇǊƻŎŜǎǎŜǎ ǇƻǎŜ ŎŜǊǘŀƛƴ ƛƴƘŀƭŀǝƻƴ ǊƛǎƪǎΦ  .Ŝ ǎǳǊŜ ǘƻ Ŧƻƭƭƻǿ ŀƴȅ ƎǳƛŘŜƭƛƴŜǎ ŦǊƻƳ 
ȅƻǳǊ ŎƘƻǎŜƴ ŎƻƴǎǳƳŀōƭŜ ŀƴŘ ŜƭŜŎǘǊƻŘŜ ǎǳǇǇƭƛŜǊǎ ǊŜƎŀǊŘƛƴƎ ǇƻǎǎƛōƭŜ ƴŜŜŘ ŦƻǊ ǊŜǎǇƛǊŀǘƻǊȅ ŜǉǳƛǇƳŜƴǘ 
ǿƘƛƭŜ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎΦ  !ƭǿŀȅǎ ǿŜƭŘ ǿƛǘƘ ŀŘŜǉǳŀǘŜ ǾŜƴǝƭŀǝƻƴΦ  bŜǾŜǊ ǿŜƭŘ ƛƴ ŎƭƻǎŜŘ ǊƻƻƳǎ ƻǊ Ŏƻƴπ
ŬƴŜŘ ǎǇŀŎŜǎΦ  CǳƳŜǎ ŀƴŘ ƎŀǎŜǎ ǊŜƭŜŀǎŜŘ ǿƘƛƭŜ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎ Ƴŀȅ ōŜ ǇƻƛǎƻƴƻǳǎΦ  ¢ŀƪŜ ǇǊŜŎŀǳǝƻƴǎ 
ŀǘ ŀƭƭ ǝƳŜǎΦ  
!ƴȅ ōǳǊƴƛƴƎ ƻŦ ǘƘŜ ŜȅŜǎΣ ƴƻǎŜ ƻǊ ǘƘǊƻŀǘ ŀǊŜ ǎƛƎƴǎ ǘƘŀǘ ȅƻǳ ƴŜŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǾŜƴǝƭŀǝƻƴΦ 

¶ {ǘƻǇ ƛƳƳŜŘƛŀǘŜƭȅ ŀƴŘ ǊŜƭƻŎŀǘŜ ǿƻǊƪ ƛŦ ƴŜŎŜǎǎŀǊȅ ǳƴǝƭ ŀŘŜǉǳŀǘŜ ǾŜƴǝƭŀǝƻƴ ƛǎ ƻōǘŀƛƴŜŘΦ   

¶ {ǘƻǇ ǿƻǊƪ ŎƻƳǇƭŜǘŜƭȅ ŀƴŘ ǎŜŜƪ ƳŜŘƛŎŀƭ ƘŜƭǇ ƛŦ ƛǊǊƛǘŀǝƻƴ ŀƴŘ ŘƛǎŎƻƳŦƻǊǘ ǇŜǊǎƛǎǘǎΦ 
 

²!wbLbDΗ  5ƻ ƴƻǘ ǿŜƭŘ ƻƴ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭΣ ǎǘŀƛƴƭŜǎǎ ǎǘŜŜƭΣ ōŜǊȅƭƭƛǳƳΣ ǝǘŀƴƛǳƳΣ ŎƻǇǇŜǊΣ ŎŀŘƳƛǳƳΣ 

ƭŜŀŘ  ƻǊ ȊƛƴŎ ǿƛǘƘƻǳǘ ǇǊƻǇŜǊ ǊŜǎǇƛǊŀǘƻǊȅ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƻǊ ǾŜƴǝƭŀǝƻƴΦ 
 

²!wbLbDΗ  ¢Ƙƛǎ ǇǊƻŘǳŎǘ ǿƘŜƴ ǳǎŜŘ ŦƻǊ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎ  ǇǊƻŘǳŎŜǎ ŦǳƳŜǎ ŀƴŘ ƎŀǎŜǎ ǿƘƛŎƘ Ŏƻƴπ

ǘŀƛƴǎ ŎƘŜƳƛŎŀƭǎ ƪƴƻǿƴ ǘƻ ǘƘŜ {ǘŀǘŜ ƻŦ /ŀƭƛŦƻǊƴƛŀ ǘƻ  ŎŀǳǎŜ ōƛǊǘƘ ŘŜŦŜŎǘǎ ŀƴŘ ƛƴ ǎƻƳŜ ŎŀǎŜǎ ŎŀƴŎŜǊΦ  

ό/ŀƭƛŦƻǊƴƛŀ {ŀŦŜǘȅ ŀƴŘ IŜŀƭǘƘ /ƻŘŜ ϠнрнпфΦр  Ŝǘ ǎŜǉΦύ 

 

²!wbLbDΗ  5ƻ ƴƻǘ ǿŜƭŘ ƻǊ Ŏǳǘ ŀǊƻǳƴŘ /ƘƭƻǊƛƴŀǘŜŘ ǎƻƭǾŜƴǘǎ ƻǊ ŘŜƎǊŜŀǎƛƴƎ ŀǊŜŀǎΦ  wŜƭŜŀǎŜ ƻŦ tƘƻǎπ

ƎŜƴŜ Ǝŀǎ Ŏŀƴ ōŜ ŘŜŀŘƭȅΦ  /ƻƴǎƛŘŜǊ ŀƭƭ ŎƘŜƳƛŎŀƭǎ ǘƻ ƘŀǾŜ ǇƻǘŜƴǝŀƭ ŘŜŀŘƭȅ ǊŜǎǳƭǘǎ ƛŦ ǿŜƭŘŜŘ ƻƴ ƻǊ ƴŜŀǊ 
ƳŜǘŀƭ ŎƻƴǘŀƛƴƛƴƎ ǊŜǎƛŘǳŀƭ ŀƳƻǳƴǘǎ ƻŦ ŎƘŜƳƛŎŀƭǎΦ 
 
YŜŜǇ ŀƭƭ ŎȅƭƛƴŘŜǊǎ ǳǇǊƛƎƘǘ ŀƴŘ ŎƘŀƛƴŜŘ ǘƻ ŀ ǿŀƭƭ ƻǊ ŀǇǇǊƻǇǊƛŀǘŜ ƘƻƭŘƛƴƎ ǇŜƴΦ  /ŜǊǘŀƛƴ ǊŜƎǳƭŀǝƻƴǎ ǊŜπ
ƎŀǊŘƛƴƎ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ŎȅƭƛƴŘŜǊǎ Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ h{I! ƻǊ ƭƻŎŀƭ ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎȅΦ  /ƻƴǎǳƭǘ ŀƭǎƻ 
ǿƛǘƘ ȅƻǳǊ ǿŜƭŘƛƴƎ ǎǳǇǇƭȅ ŎƻƳǇŀƴȅ ƛƴ ȅƻǳǊ ŀǊŜŀ ŦƻǊ ŦǳǊǘƘŜǊ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎΦ ¢ƘŜ ǊŜƎǳƭŀǘƻǊȅ ŎƘŀƴƎŜǎ 
ŀǊŜ ŦǊŜǉǳŜƴǘ ǎƻ ƪŜŜǇ ƛƴŦƻǊƳŜŘΦ 
 
!ƭƭ ŎȅƭƛƴŘŜǊǎ ŀǊŜ ŀ ǇƻǘŜƴǝŀƭ ŜȄǇƭƻǎƛƻƴ ƘŀȊŀǊŘΦ  ²ƘŜƴ ƴƻǘ ƛƴ ǳǎŜΣ ƪŜŜǇ ŎŀǇǇŜŘ ŀƴŘ ŎƭƻǎŜŘΦ {ǘƻǊŜ 
ŎƘŀƛƴŜŘ ǎƻ ǘƘŀǘ ƻǾŜǊǘǳǊƴ ƛǎ ƴƻǘ ƭƛƪŜƭȅΦ  ¢ǊŀƴǎǇƻǊǝƴƎ ŎȅƭƛƴŘŜǊǎ ƛƴŎƻǊǊŜŎǘƭȅ Ŏŀƴ ƭŜŀŘ ǘƻ ŀƴ ŜȄǇƭƻǎƛƻƴΦ  5ƻ 
ƴƻǘ ŀǧŜƳǇǘ ǘƻ ŀŘŀǇǘ ǊŜƎǳƭŀǘƻǊǎ ǘƻ Ŭǘ ŎȅƭƛƴŘŜǊǎΦ  5ƻ ƴƻǘ ǳǎŜ Ŧŀǳƭǘȅ ǊŜƎǳƭŀǘƻǊǎΦ  5ƻ ƴƻǘ ŀƭƭƻǿ ŎȅƭƛƴŘŜǊǎ ǘƻ 
ŎƻƳŜ ƛƴǘƻ ŎƻƴǘŀŎǘ ǿƛǘƘ ǿƻǊƪ ǇƛŜŎŜ ƻǊ ǿƻǊƪΦ  5ƻ ƴƻǘ ǿŜƭŘ ƻǊ ǎǘǊƛƪŜ ŀǊŎǎ ƻƴ ŎȅƭƛƴŘŜǊǎΦ YŜŜǇ ŎȅƭƛƴŘŜǊǎ 
ŀǿŀȅ ŦǊƻƳ ŘƛǊŜŎǘ ƘŜŀǘΣ ƅŀƳŜ ŀƴŘ ǎǇŀǊƪǎΦ 
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Safety Precautions 

²!wbLbDΗ  9ƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪ Ŏŀƴ ƪƛƭƭΦ  aŀƪŜ ǎǳǊŜ ŀƭƭ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ƛǎ ǇǊƻǇŜǊƭȅ ƎǊƻǳƴŘŜŘΦ  5ƻ 

ƴƻǘ ǳǎŜ ŦǊŀȅŜŘΣ Ŏǳǘ ƻǊ ƻǘƘŜǊǿƛǎŜ ŘŀƳŀƎŜŘ ŎŀōƭŜǎ ŀƴŘ ƭŜŀŘǎΦ  5ƻ ƴƻǘ ǎǘŀƴŘΣ ƭŜŀƴ ƻǊ ǊŜǎǘ ƻƴ ƎǊƻǳƴŘ 
ŎƭŀƳǇΦ  5ƻ ƴƻǘ ǎǘŀƴŘ ƛƴ ǿŀǘŜǊ ƻǊ ŘŀƳǇ ŀǊŜŀǎ ǿƘƛƭŜ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎΦ  YŜŜǇ ǿƻǊƪ ǎǳǊŦŀŎŜ ŘǊȅΦ  5ƻ ƴƻǘ 
ǳǎŜ ǿŜƭŘŜǊ ƻǊ ǇƭŀǎƳŀ ŎǳǧŜǊ ƛƴ ǘƘŜ Ǌŀƛƴ ƻǊ ƛƴ ŜȄǘǊŜƳŜƭȅ ƘǳƳƛŘ ŎƻƴŘƛǝƻƴǎΦ  ¦ǎŜ ŘǊȅ ǊǳōōŜǊ ǎƻƭŜŘ ǎƘƻŜǎ 
ŀƴŘ ŘǊȅ ƎƭƻǾŜǎ ǿƘŜƴ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎ ǘƻ ƛƴǎǳƭŀǘŜ ŀƎŀƛƴǎǘ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪΦ ¢ǳǊƴ ƳŀŎƘƛƴŜ ƻƴ ƻǊ ƻũ 
ƻƴƭȅ ǿƛǘƘ ƎƭƻǾŜŘ ƘŀƴŘΦ   YŜŜǇ ŀƭƭ ǇŀǊǘǎ ƻŦ ǘƘŜ ōƻŘȅ ƛƴǎǳƭŀǘŜŘ ŦǊƻƳ ǿƻǊƪΣ ŀƴŘ ǿƻǊƪ ǘŀōƭŜǎΦ  YŜŜǇ  ŀǿŀȅ 
ŦǊƻƳ ŘƛǊŜŎǘ ŎƻƴǘŀŎǘ ǿƛǘƘ ǎƪƛƴ ŀƎŀƛƴǎǘ ǿƻǊƪΦ  LŦ  ǝƎƘǘ ƻǊ ŎƭƻǎŜ ǉǳŀǊǘŜǊǎ ƴŜŎŜǎǎƛǘŀǘŜǎ ǎǘŀƴŘƛƴƎ ƻǊ ǊŜǎǝƴƎ 
ƻƴ ǿƻǊƪ ǇƛŜŎŜΣ  ƛƴǎǳƭŀǘŜ ǿƛǘƘ ŘǊȅ ōƻŀǊŘǎ ŀƴŘ ǊǳōōŜǊ Ƴŀǘǎ ŘŜǎƛƎƴŜŘ ǘƻ ƛƴǎǳƭŀǘŜ ǘƘŜ ōƻŘȅ ŦǊƻƳ ŘƛǊŜŎǘ 
ŎƻƴǘŀŎǘΦ 

 
!ƭƭ ǿƻǊƪ ŎŀōƭŜǎΣ ƭŜŀŘǎΣ  ŀƴŘ ƘƻǎŜǎ ǇƻǎŜ ǘǊƛǇ ƘŀȊŀǊŘǎΦ  .Ŝ ŀǿŀǊŜ ƻŦ ǘƘŜƛǊ ƭƻŎŀǝƻƴ ŀƴŘ ƳŀƪŜ ǎǳǊŜ ŀƭƭ 
ǇŜǊǎƻƴƴŜƭ ƛƴ ŀǊŜŀ ŀǊŜ ŀŘǾƛǎŜŘ ƻŦ ǘƘŜƛǊ ƭƻŎŀǝƻƴΦ   ¢ŀǇƛƴƎ ƻǊ ǎŜŎǳǊƛƴƎ ŎŀōƭŜǎ ǿƛǘƘ ŀǇǇǊƻǇǊƛŀǘŜ ǊŜǎǘǊŀƛƴǘǎ 
Ŏŀƴ ƘŜƭǇ ǊŜŘǳŎŜ ǘǊƛǇǎ ŀƴŘ ŦŀƭƭǎΦ 
 

²!wbLbDΗ CƛǊŜ ŀƴŘ ŜȄǇƭƻǎƛƻƴǎ ŀǊŜ ǊŜŀƭ Ǌƛǎƪǎ ǿƘƛƭŜ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎΦ  !ƭǿŀȅǎ ƪŜŜǇ ŬǊŜ ŜȄǝƴƎǳƛǎƘπ

ŜǊǎ ŎƭƻǎŜ ōȅ ŀƴŘ ŀŘŘƛǝƻƴŀƭƭȅ ŀ ǿŀǘŜǊ ƘƻǎŜ ƻǊ ōǳŎƪŜǘ ƻŦ ǎŀƴŘΦ  tŜǊƛƻŘƛŎŀƭƭȅ ŎƘŜŎƪ ǿƻǊƪ ŀǊŜŀ ŦƻǊ ǎƳƻƭπ
ŘŜǊƛƴƎ ŜƳōŜǊǎ ƻǊ ǎƳƻƪŜΦ Lǘ ƛǎ ŀ ƎƻƻŘ ƛŘŜŀ ǘƻ ƘŀǾŜ ǎƻƳŜƻƴŜ ƘŜƭǇ ǿŀǘŎƘ ŦƻǊ ǇƻǎǎƛōƭŜ ŬǊŜǎ ǿƘƛƭŜ ȅƻǳ ŀǊŜ 
ǿŜƭŘƛƴƎΦ {ǇŀǊƪǎ ŀƴŘ Ƙƻǘ ƳŜǘŀƭ Ƴŀȅ ǘǊŀǾŜƭ ŀ ƭƻƴƎ ŘƛǎǘŀƴŎŜΦ  ¢ƘŜȅ Ƴŀȅ Ǝƻ ƛƴǘƻ ŎǊŀŎƪǎ ƛƴ ǿŀƭƭǎ ŀƴŘ ƅƻƻǊǎ 
ŀƴŘ ǎǘŀǊǘ ŀ ŬǊŜ ǘƘŀǘ ǿƻǳƭŘ ƴƻǘ ōŜ ƛƳƳŜŘƛŀǘŜƭȅ ǾƛǎƛōƭŜΦ   IŜǊŜ ŀǊŜ ǎƻƳŜ ǘƘƛƴƎǎ ȅƻǳ Ŏŀƴ Řƻ ǘƻ ǊŜŘǳŎŜ ǘƘŜ 
Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ŬǊŜ ƻǊ ŜȄǇƭƻǎƛƻƴΥ 

¶ YŜŜǇ ŀƭƭ ŎƻƳōǳǎǝōƭŜ ƳŀǘŜǊƛŀƭǎ ƛƴŎƭǳŘƛƴƎ ǊŀƎǎ ŀƴŘ ǎǇŀǊŜ ŎƭƻǘƘƛƴƎ ŀǿŀȅ ŦǊƻƳ ŀǊŜŀΦ 

¶ YŜŜǇ ŀƭƭ ƅŀƳƳŀōƭŜ ŦǳŜƭǎ ŀƴŘ ƭƛǉǳƛŘǎ ǎǘƻǊŜŘ ǎŜǇŀǊŀǘŜƭȅ ŦǊƻƳ ǿƻǊƪ ŀǊŜŀΦ 

¶ ±ƛǎǳŀƭƭȅ ƛƴǎǇŜŎǘ ǿƻǊƪ ŀǊŜŀ ǿƘŜƴ Ƨƻō ƛǎ ŎƻƳǇƭŜǘŜŘ ŦƻǊ ǘƘŜ ǎƭƛƎƘǘŜǎǘ ǘǊŀŎŜǎ ƻŦ ǎƳƻƪŜ ƻǊ ŜƳōŜǊǎΦ 

¶ LŦ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎ ƻǳǘǎƛŘŜΣ ƳŀƪŜ ǎǳǊŜ ȅƻǳ ŀǊŜ ƛƴ  ŀ ŎƭŜŀǊŜŘ ƻũ ŀǊŜŀΣ ŦǊŜŜ ŦǊƻƳ ŘǊȅ ǘŜƴŘŜǊ ŀƴŘ 
ŘŜōǊƛǎ ǘƘŀǘ ƳƛƎƘǘ ǎǘŀǊǘ ŀ ŦƻǊŜǎǘ ƻǊ ƎǊŀǎǎ ŬǊŜΦ 

¶ 5ƻ ƴƻǘ ǿŜƭŘ ƻƴ ǘŀƴƪǎΣ ŘǊǳƳǎ ƻǊ ōŀǊǊŜƭǎ ǘƘŀǘ ŀǊŜ ŎƭƻǎŜŘΣ ǇǊŜǎǎǳǊƛȊŜŘ ƻǊ ŀƴȅǘƘƛƴƎ ǘƘŀǘ ƘŜƭŘ ƅŀƳƳŀπ
ōƭŜ ƭƛǉǳƛŘ ƻǊ ƳŀǘŜǊƛŀƭΦ 

 
aŜǘŀƭ ƛǎ Ƙƻǘ ŀƊŜǊ ǿŜƭŘƛƴƎ ƻǊ ŎǳǩƴƎΗ !ƭǿŀȅǎ ǳǎŜ ƎƭƻǾŜǎ ŀƴŘ ƻǊ ǘƻƴƎǎ ǿƘŜƴ ƘŀƴŘƭƛƴƎ Ƙƻǘ ǇƛŜŎŜǎ ƻŦ 
ƳŜǘŀƭΦ wŜƳŜƳōŜǊ ǘƻ ǇƭŀŎŜ Ƙƻǘ ƳŜǘŀƭ ƻƴ ŬǊŜ-ǇǊƻƻŦ ǎǳǊŦŀŎŜǎ ŀƊŜǊ ƘŀƴŘƭƛƴƎΦ  {ŜǊƛƻǳǎ ōǳǊƴǎ ŀƴŘ ƛƴƧǳǊȅ 
Ŏŀƴ ǊŜǎǳƭǘ ƛŦ ƳŀǘŜǊƛŀƭ ƛǎ ƛƳǇǊƻǇŜǊƭȅ ƘŀƴŘƭŜŘΦ 
 

²!wbLbDΗ  Cŀǳƭǘȅ ƻǊ ǇƻƻǊƭȅ ƳŀƛƴǘŀƛƴŜŘ ŜǉǳƛǇƳŜƴǘ Ŏŀƴ ŎŀǳǎŜ ƛƴƧǳǊȅ ƻǊ ŘŜŀǘƘΦ  tǊƻǇŜǊ ƳŀƛƴǘŜπ

ƴŀƴŎŜ ƛǎ ȅƻǳǊ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ  aŀƪŜ ǎǳǊŜ ŀƭƭ ŜǉǳƛǇƳŜƴǘ ƛǎ ǇǊƻǇŜǊƭȅ ƳŀƛƴǘŀƛƴŜŘ ŀƴŘ ǎŜǊǾƛŎŜŘ ōȅ ǉǳŀƭƛŬŜŘ 
ǇŜǊǎƻƴƴŜƭΦ  5ƻ ƴƻǘ ŀōǳǎŜ ƻǊ ƳƛǎǳǎŜ ŜǉǳƛǇƳŜƴǘΦ 
YŜŜǇ ŀƭƭ ŎƻǾŜǊǎ ƛƴ ǇƭŀŎŜΦ  ! Ŧŀǳƭǘȅ ƳŀŎƘƛƴŜ Ƴŀȅ ǎƘƻƻǘ ǎǇŀǊƪǎ ƻǊ Ƴŀȅ ƘŀǾŜ ŜȄǇƭƻŘƛƴƎ ǇŀǊǘǎΦ   ¢ƻǳŎƘƛƴƎ 
ǳƴŎƻǾŜǊŜŘ ǇŀǊǘǎ ƛƴǎƛŘŜ ƳŀŎƘƛƴŜ Ŏŀƴ ŎŀǳǎŜ ŘƛǎŎƘŀǊƎŜ ƻŦ ƘƛƎƘ ŀƳƻǳƴǘǎ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅΦ  5ƻ ƴƻǘ ŀƭƭƻǿ ŜƳπ
ǇƭƻȅŜŜǎ ǘƻ ƻǇŜǊŀǘŜ ǇƻƻǊƭȅ ǎŜǊǾƛŎŜŘ ŜǉǳƛǇƳŜƴǘΦ  !ƭǿŀȅǎ ŎƘŜŎƪ ŎƻƴŘƛǝƻƴ ƻŦ ŜǉǳƛǇƳŜƴǘ ǘƘƻǊƻǳƎƘƭȅ 
ōŜŦƻǊŜ ǎǘŀǊǘ ǳǇΦ  5ƛǎŎƻƴƴŜŎǘ ǳƴƛǘ ŦǊƻƳ ǇƻǿŜǊ ǎƻǳǊŎŜ ōŜŦƻǊŜ ŀƴȅ ǎŜǊǾƛŎŜ ŀǧŜƳǇǘ ƛǎ ƳŀŘŜ ŀƴŘ ŦƻǊ ƭƻƴƎ 
ǘŜǊƳ ǎǘƻǊŀƎŜ ƻǊ ŜƭŜŎǘǊƛŎŀƭ ǎǘƻǊƳǎΦ   
 
CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǝƻƴ Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ¢ƘŜ !ƳŜǊƛŎŀƴ ²ŜƭŘƛƴƎ {ƻŎƛŜǘȅ ό!²{ύ ǘƘŀǘ ǊŜƭŀǘŜǎ  ŘƛǊŜŎǘƭȅ 
ǘƻ ǎŀŦŜ ǿŜƭŘƛƴƎ ŀƴŘ ǇƭŀǎƳŀ ŎǳǩƴƎΦ  !ŘŘƛǝƻƴŀƭƭȅΣ  ȅƻǳǊ ƭƻŎŀƭ ǿŜƭŘƛƴƎ ǎǳǇǇƭȅ ŎƻƳǇŀƴȅ Ƴŀȅ ƘŀǾŜ ŀŘŘƛπ
ǝƻƴŀƭ ǇŀƳǇƘƭŜǘǎ ŀǾŀƛƭŀōƭŜ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜƛǊ ǇǊƻŘǳŎǘǎΦ  5ƻ ƴƻǘ ƻǇŜǊŀǘŜ ƳŀŎƘƛƴŜǊȅ ǳƴǝƭ ȅƻǳǊ ŀǊŜ ŎƻƳπ
ŦƻǊǘŀōƭŜ ǿƛǘƘ ǇǊƻǇŜǊ ƻǇŜǊŀǝƻƴ ŀƴŘ ŀǊŜ ŀōƭŜ ǘƻ ŀǎǎǳƳŜ ƛƴƘŜǊŜƴǘ Ǌƛǎƪǎ ƻŦ  ŎǳǩƴƎ ƻǊ ǿŜƭŘƛƴƎΦ 
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Section 1 Introduction and Specifications 

Overview of Parameters and Features* 

 

tƻǿŜǊ ƛ-aLD ннм{¢ƛϝϝ 

aLDκ¢LDκ{ǝŎƪ !ƳǇ wŀƴƎŜ мнл±Υ   aLD ол-мнр!κ ¢LD  5/Υ мл-мнр!Σ !/Υ нл-мрл! κ {ǝŎƪ  мл-мнл!  
нпл±Υ   aLD ол-нлл!κ ¢LD  5/Υ мл-нрл!Σ !/Υ нл-нрл! κ {ǝŎƪ  мл-нлл! 

±ƻƭǘ !ŘƧǳǎǘƳŜƴǘ wŀƴƎŜ aLD мнл±Υ  мрΦр-нм±     нпл±Υ мрΦр-нс± 

aLD ²ƛǊŜ CŜŜŘ {ǇŜŜŘ  мнл±Υ  сл-плл όΦр-мл ƳκƳƛƴύ     нпл±Υ  сл ǘƻ слл Lta όΦр-мр ƳκƳƛƴύ 

LƴǇǳǘ ±ƻƭǘŀƎŜ мнл-нпл± {ƛƴƎƭŜ ǇƘŀǎŜ όнлу± ǇŜǊƳƛǎǎƛōƭŜύ 

²ŜƭŘŜǊ ¢ȅǇŜ 5ƛƎƛǘŀƭƭȅ ŎƻƴǘǊƻƭƭŜŘΣ LD.¢ ƛƴǾŜǊǘŜǊ ǘȅǇŜ ǿƛǘƘ /± {ȅƴŜǊƎƛŎ aLD Σ !/-5/ tǳƭǎŜ ¢LDΣ // {ǝŎƪ ŦǳƴŎǝƻƴǎΦ 

²ƛǊŜ wƻƭƭ {ƛȊŜ ŀƴŘ 5ƛŀƳŜǘŜǊ Φлноέ-Φлпрέ ǿƛǊŜ ŘƛŀƳŜǘŜǊǎ ǇƻǎǎƛōƭŜ ǿƛǘƘ ƻǇǝƻƴŀƭ ŘǊƛǾŜ Ǌƻƭƭǎ ŀƴŘ ƎǳƴǎΦ όΦлно-Φлолέ  {ǘŀƴŘŀǊŘ ŜǉǳƛǇǇŜŘύ 
 уέ ŘƛŀƳŜǘŜǊόмл-мн ƭōǎΦύΤ    пέ 5ƛŀƳŜǘŜǊ ǎǳǇǇƻǊǘŜŘ ōǳǘ ǊŜŎƻƴŬƎǳǊŀǝƻƴ ƻŦ ǘƘŜ ǎǇƻƻƭ ŎŀǊǊƛŜǊ ƛǎ ƴŜŜŘŜŘΦ 

tǊŜκtƻǎǘ Cƭƻǿ /ƻƴǘǊƻƭ aLDκ¢LD aLDΥ  όtǊŜύ л-мл {ŜŎƻƴŘǎκ όtƻǎǘύ л-мл {ŜŎƻƴŘǎΤ ¢LD όtǊŜύ л-мл {ŜŎƻƴŘǎκ όtƻǎǘύ л-мл {ŜŎƻƴŘǎ 

¦Ǉκ5ƻǿƴ {ƭƻǇŜ ƻŦ aLD ±ƻƭǘǎκ ¢LD !ƳǇǎ aLDΥ л-м {ŜŎƻƴŘΤ ¢LDΥ л-мл {ŜŎƻƴŘǎ  

{ȅƴŜǊƎƛŎ aLDκaŀƴǳŀƭ aLD {ȅƴŜǊƎƛŎ aLD ŦǳƴŎǝƻƴ ŦƻǊ ǿƛǊŜǎ ŦǊƻƳ Φлноέ ǘƻ Φлпрέ ƛƴ ŘƛŀƳŜǘŜǊΣ ǿƛǘƘ ƳƛƭŘ ǎǘŜŜƭΣ ǎǘŀƛƴƭŜǎǎ ŀƴŘ !ƭǳƳƛƴǳƳ 
ǎŜǩƴƎǎΦ  {ȅƴŜǊƎƛŎ ŦŜŀǘǳǊŜ ƻǇŜǊŀǘŜǎ Ǿƛŀ ǎǇŜŜŘ ŎƻƴǘǊƻƭ ƻƴ a¢{ ǾŜǊǎƛƻƴ ƻŦ {Ǉƻƻƭ Ǝǳƴ ŀǎ ǿŜƭƭΦ   aŀƴǳŀƭ aLD 
ŀũƻǊŘǎ ŎƻƳǇƭŜǘŜ ŀƴŘ ƛƴŘŜǇŜƴŘŜƴǘ ŎƻƴǘǊƻƭ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŀƴƎŜ ƻŦ ŀƭƭ aLD ŦǳƴŎǝƻƴǎ ǿƛǘƘ ƴƻ ŦŀŎǘƻǊȅ 
ǇǊƻƎǊŀƳƳŜŘ ǎŜǩƴƎǎΦ 

  

aLD .ǳǊƴ .ŀŎƪ ¢ƛƳŜǊ /ƻƴǘǊƻƭ л-н ǎŜŎƻƴŘǎ 

LƴŘǳŎǘŀƴŎŜκ!ǊŎ CƻǊŎŜ /ƻƴǘǊƻƭ л-млл҈ 

¢LD hǳǘǇǳǘ ¢ȅǇŜ !/κ5/ ǿƛǘƘ tǳƭǎŜ /ƻƴǘǊƻƭ ŀƴŘ ²ŀǾŜ CƻǊƳ {ŜƭŜŎǝƻƴ ό!ŘǾŀƴŎŜŘ {ǉǳŀǊŜ ²ŀǾŜΣ ¢ǊƛŀƴƎǳƭŀǊύ 

!/ ¢LD CǊŜǉǳŜƴŎȅ нл-нллIȊ 

!/ .ŀƭŀƴŎŜ ол-тл҈ ƻŦ 9ƭŜŎǘǊƻŘŜ tƻǎƛǝǾŜ όҌύ 

¢LD tǳƭǎŜ CǊŜǉǳŜƴŎȅ Φр-мрлIȊ 

.ŀǎŜ tǳƭǎŜ ¢LD !ƳǇǎ о-фр҈ ƻŦ tŜŀƪ !ƳǇǎ  

¢LD tǳƭǎŜ ¢ƛƳŜ hƴκ.ŀƭŀƴŎŜ р-фр҈ 

aŜƳƻǊȅ {ŀǾŜǎ ǳǇ ǘƻ ф ǇǊƻƎǊŀƳǎΦ 

aLD .ǳǊƴ .ŀŎƪ ¢ƛƳŜǊ л-н {ŜŎƻƴŘǎ 

{ǝŎƪ Iƻǘ {ǘŀǊǘ ¢ƛƳŜǊ л-н {ŜŎƻƴŘǎ 

{ǝŎƪ Iƻǘ {ǘŀǊǘ LƴǘŜƴǎƛǘȅ /ƻƴǘǊƻƭ л-млл҈ ƻǾŜǊ ǎŜǘ ŀƳǇŜǊŀƎŜ 

{ǝŎƪ 9слмл /ŀǇŀōƛƭƛǘȅ ¸Ŝǎ 

tƻǿŜǊ /ŀōƭŜ [ŜƴƎǘƘ фΦр ƊΦ  όоƳύ 

!ŎŎŜǎǎƻǊƛŜǎϝϝ мр {ŜǊƛŜǎ aLD ǘƻǊŎƘ ό hǇǝƻƴŀƭ нп {ŜǊƛŜǎύ ǘƻǊŎƘ фΦр ƊΦ όоƳύΣ нс {ŜǊƛŜǎ  ŀƛǊ-ŎƻƻƭŜŘ ¢LD ǘƻǊŎƘΣ ²ƻǊƪ ŎƭŀƳǇ 
ǿƛǘƘ ŎŀōƭŜ фΦр ƊΦ όоƳύΦ  олл ! {ǝŎƪ ¢ƻǊŎƘ ǿƛǘƘ ŎŀōƭŜ όоƳύΣ CƭƻŀǝƴƎ ōŀƭƭ ǘȅǇŜ ǊŜƎǳƭŀǘƻǊΦ 

²ŜƛƎƘǘΣ  bƻƳƛƴŀƭ 5ƛƳŜƴǎƛƻƴǎ сс ƭōǎΦ όōŀǊŜ ǳƴƛǘύκол YƎΣ [ŜƴƎǘƘΥ нсέΣ ²ƛŘǘƘΥ ммέΣ IŜƛƎƘǘΥ  мсέ όмфέ ǿƛǘƘ ƘŀƴŘƭŜύ 

wŜŎƻƳƳŜƴŘŜŘ DŜƴŜǊŀǘƻǊ ƳƛƴƛƳǳƳϝϝϝ нпл±Υ урлл² {ǳǊƎŜΣ мнл±Υ прлл² {ǳǊƎŜ 

ϝ{ŜŜ ƴŜȄǘ ǇŀƎŜ ŦƻǊ ŎƻƳǇƭŜǘŜ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ŘŀǘŀΦ    
ϝϝ5ǳŜ ǘƻ ƳƛƴƻǊ ŎƘŀƴƎŜǎ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ ǎǳǇǇƭƛŜǊǎ ƻŦ ŀŎŎŜǎǎƻǊƛŜǎΣ ǎǇŜŎƛŬŎŀǝƻƴǎ ŀƴŘ ŀŎŎŜǎǎƻǊƛŜǎ ǎǳōƧŜŎǘ ǘƻ ŎƘŀƴƎŜ ǿƛǘƘƻǳǘ ƴƻǝŎŜΦ   
ϝϝϝ!ƴȅ ǳǎŜ ǿƛǘƘ ŀ ƎŜƴŜǊŀǘƻǊ Ƴǳǎǘ ōŜ ǳǎŜŘ ǿƛǘƘ ŀ ƎŜƴŜǊŀǘƻǊ ǊŀǘŜŘ ŀǎ ǇǊƻǾƛŘƛƴƎ άŎƭŜŀƴ ǇƻǿŜǊέ ōȅ ǘƘŜ ƎŜƴŜǊŀǘƻǊ ƳŀƴǳŦŀŎǘǳǊŜǊΦ  ¢Ƙƛǎ ƛǎ ǘȅǇƛŎŀƭƭȅ 
ƭŜǎǎ ǘƘŀƴ р҈ ¢I5Φ  !ƴȅ ǳǎŜ ǿƛǘƘ ŀ ƎŜƴŜǊŀǘƻǊ ƴƻǘ ŎŜǊǝŬŜŘ ōȅ ƛǘǎ ƳŀƴǳŦŀŎǘǳǊŜǊ ŀǎ ǇǊƻǾƛŘƛƴƎ ŎƭŜŀƴ ǇƻǿŜǊ Ƴŀȅ ǊŜƴŘŜǊ ǘƘŜ ǿŀǊǊŀƴǘȅ ǾƻƛŘΦ 
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Bare Weight: 30kg/66 lbs. 

*60 IPM is based on minimum useable feed rate.  

bh¢9Υ 9ƴǾƛǊƻƴƳŜƴǘΣ aŀƛƴǘŜƴŀƴŎŜ ŀƴŘ {ŀŦŜǘȅΥ   YŜŜǇ ǘƘƛǎ ǿŜƭŘŜǊ ŀǘ ƭŜŀǎǘ му ƛƴŎƘŜǎ ŀǿŀȅ ŦǊƻƳ ŀƭƭ ƻōƧŜŎǘǎ ŦƻǊ ǇǊƻǇŜǊ ŎƻƻƭƛƴƎΦ  
¢Ƙƛǎ ǳƴƛǘ ǳǎŜǎ ƳǳƭǝǇƭŜ Ŧŀƴǎ ŀǘ ŘƛũŜǊŜƴǘ ǎǇƻǘǎ ǿƛǘƘƛƴ ǘƘŜ ƳŀŎƘƛƴŜ ŦƻǊ ŎƻƻƭƛƴƎ ǎƻ ǇǊƻǇŜǊ ǎǇŀŎƛƴƎ ƛǎ ƛƳǇŜǊŀǝǾŜ ŦǊƻƳ ŀƭƭ ǎƛŘŜǎΦ  
5ƻ ƴƻǘ ŜȄŎŜŜŘ плϲ / ƛƴ ŜƴǾƛǊƻƴƳŜƴǘ ƻǊ Řǳǘȅ ŎȅŎƭŜ ǿƛƭƭ ōŜ ǊŜŘǳŎŜŘΦ wŜƎǳƭŀǊƭȅ ƛƴǎǇŜŎǘ ŀƴŘ ŎƭŜŀƴ ǘƘŜ ǿŜƭŘŜǊ ŀƴŘ ŎƛǊŎǳƛǘǊȅ ƻƴ ŀ 
ƳƻƴǘƘƭȅ ōŀǎƛǎ ǿƛǘƘ ŘǊȅ ŎƻƳǇǊŜǎǎŜŘ ŀƛǊΦ  wŜƳƻǾŜ ǘƘŜ ŎƻǾŜǊǎ ƻƴƭȅ ŀƊŜǊ ǘƘŜ ǳƴƛǘ Ƙŀǎ ōŜŜƴ ǘǳǊƴŜŘ ƻũ ŀƴŘ ǳƴǇƭǳƎƎŜŘ ŦƻǊ ол 
ƳƛƴǳǘŜǎ ǘƻ ŘƛǎŎƘŀǊƎŜ ǘƘŜ ŎŀǇŀŎƛǘƻǊǎ ŀƴŘ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ŜƭŜŎǘǊƻŎǳǝƻƴΦ 5ƻ ƴƻǘ ƎǊƛƴŘ ƻǊ ŘƛǊŜŎǘ ǎǇŀǊƪǎ ƴŜŀǊ ǘƘŜ 
ǿŜƭŘŜǊ ǘƻ ǇǊŜǾŜƴǘ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ǇŀƴŜƭ ŦŀŎŜ ŀƴŘ ƛƴǘŜǊƴŀƭ ŎƻƳǇƻƴŜƴǘǎΦ  wŜƎǳƭŀǊ ŘƛǎŀǎǎŜƳōƭȅ ŀƴŘ ŎƭŜŀƴƛƴƎ ǿƛǘƘ ŘǊȅ ŎƻƳπ
ǇǊŜǎǎŜŘ ŀƛǊ ƛǎ ƘƛƎƘƭȅ ǊŜŎƻƳƳŜƴŘŜŘΦ  5ŀƳŀƎŜκŦŀƛƭǳǊŜǎ ǊŜǎǳƭǝƴƎ ŦǊƻƳ ƳŜǘŀƭκ Řǳǎǘ ōǳƛƭŘǳǇ ƛǎ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ǿŀǊǊŀƴǘȅΦ 

 

MODEL: PowerMTS 221STi Serial No.  

  
EN/ IEC60974.1  

  120V; DC: 30-150A; 15.5-20.3V      240V; DC: 30-200A; 15.5-26V 

X 60% 100% 30% 60% 100% 

 U0  V 
74V 

I2 125A 100A 200A 160A 130A 

U2 20.3V 19V 24V 22V 20.5V 

  120V; DC: 10-125A; 10.4-15V 
AC: 20A-125A; 10.8-15V 

240V; DC: 10-200A; 10.4-18V 
AC: 20-200A; 10.8V to 200A/18V 

X 60% 100% 35% 60% 100% 

 U0 V 
74V 

I2 125A 100A 200A 160A 130A 

U2 14.8V 14V 18V 16.4V 15.2V 

  120V; DC 10-200A; 20.4V-26.4V 120V; DC: 10-100A; 20.4ï 24V 

X 60% 100% 35% 60% 100% 

 U0 V 
74V  

I2 100A 80A NA 160A 130A 

U2 24V 23.2V NA 26.4V 25.2V 

 
 

1~ 50/60 Hz 

U1 
120-240V 

120V I1MAX:   33.2A  I1EFF  26A 
240V I1MAX:   33.6A   I1EFF  23A 

PROTECTION 
CLASS 
IP21S 

COOLING METHOD:  
MULTIPLE  

FULL-TIME FANS 

INSULATION:  F  WIRE SPEED:   
240V: 60*-600 IPM 
120V: 60*-400 IPM 

EVERLAST 

Ŧм 
Ŧн 

мϤ 

{ 

{ 

{ 

POWERMTS 221STi 

Section 1 Introduction and Specifications 



11 

DŜƴŜǊŀƭ 5ŜǎŎǊƛǇǝƻƴΣ tǳǊǇƻǎŜ ŀƴŘ CŜŀǘǳǊŜǎΦ  ¢ƘŜ tƻǿŜǊ 
a¢{ ннм{¢ƛ Ƴǳƭǝ-ǇǊƻŎŜǎǎ ǳƴƛǘ ŦŜŀǘǳǊŜǎ ŀƴ ƛƴŘǳǎǘǊȅ ŬǊǎǘ 
aLD ¢LD {ǝŎƪ ǳƴƛǘ ǿƛǘƘ !/κ5/ ¢LD ƻǳǘǇǳǘΦ  !ǎ ǿƛǘƘ 9ǾŜǊπ
ƭŀǎǘΩǎ ƻǘƘŜǊ ŎƻƳǇŀŎǘ a¢{ ǳƴƛǘǎΣ ǘƘƛǎ ǳƴƛǘ ŜƳǇƭƻȅǎ IC ŀǊŎ 
ǎǘŀǊǝƴƎ ŦƻǊ ¢LD ŀǎ ǿŜƭƭ ŀǎ ŀ [ƛƊ ¢LD ŀǊŎ ǎǘŀǊǘ ŦŜŀǘǳǊŜΦ  
¢ƘŜ ¢LD ŎŀǇŀōƛƭƛǘȅ ƻŦ ǘƘƛǎ ǳƴƛǘ ƛǎ ŦǳǊǘƘŜǊ ŜƴƘŀƴŎŜŘ ōȅ ŀ 
ŎƻƳǇƭŜǘŜƭȅ ŀŘƧǳǎǘŀōƭŜ ǇǳƭǎŜΦ  Lƴ aLD ƳƻŘŜ ǘƘŜ ǳƴƛǘ ŦŜŀπ
ǘǳǊŜǎ ōƻǘƘ ǎǘŀƴŘŀǊŘ ŀƴŘ ǎȅƴŜǊƎƛŎ aLD ƳƻŘŜǎΦ  {ȅƴŜǊƎƛŎ 
aLD ƛǎ ŀ ǳǎŜŦǳƭ ŦŜŀǘǳǊŜ ǘƻ ƘŜƭǇ ǎƛƳǇƭƛŦȅ ǎŜǘ-ǳǇ ŀƴŘ ǊŜπ
ŘǳŎŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ŜȄǘŜƴǎƛǾŜ ƻǇŜǊŀǘƻǊ ƪƴƻǿƭŜŘƎŜ ƻŦ ƛŘŜπ
ŀƭ ǾƻƭǘǎΣ ŀƳǇǎ ŀƴŘ ǿƛǊŜ ǎǇŜŜŘ ǊŀǝƻǎΦ   ¢ƘŜ ǎǇƻƻƭ Ǝǳƴ 
ŎŀǇŀōƛƭƛǘȅ ƻŦ ǘƘƛǎ ǳƴƛǘ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ǿŜƭŘ ŀƭǳƳƛƴǳƳ 
ƛƴ aLD ƳƻŘŜΦ  ¢ƘŜ ƻǇǝƻƴŀƭ tŀǊƪŜǊ ǎǇƻƻƭ Ǝǳƴ ƛǎ ǇŜǊŦŜŎǘƭȅ 
ǎǳƛǘŜŘ ǘƻ ǘƘƛǎ ǿŜƭŘŜǊ ŀƴŘ ƛǎ ŀ ƎƻƻŘ ŎƘƻƛŎŜ ŦƻǊ ǿŜƭŘƛƴƎ 
ŀƭǳƳƛƴǳƳ ŀǘ ŀ ŦŀǎǘŜǊ ǊŀǘŜ ǘƘŀƴ !/ ¢LD ǘȅǇƛŎŀƭƭȅ ŀƭƭƻǿǎΦ  
.ǳǘ ǿƘŜƴ ǘƘƛƴƴŜǊ ƎŀǳƎŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘΣ ǘƘŜ ¢LD ŦǳƴŎǝƻƴ 
ƻũŜǊǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǿŜƭŘ ŀƭǳƳƛƴǳƳ Řƻǿƴ ǘƻ ΦлноέΦ  ¢ƘŜ 
tƻǿŜǊa¢{ ннм{¢ƛ ŀƭǎƻ ŦŜŀǘǳǊŜǎ ŀ ǎȅƴŜǊƎƛŎ ŦǳƴŎǝƻƴ ŦƻǊ 
ǎǇƻƻƭ Ǝǳƴ ǳǎŜΣ ǿƘƛŎƘ ƛǎ ŀƭǎƻ ǳƴƛǉǳŜ ŦƻǊ ǘƘƛǎ ǿŜƭŘŜǊΣ ŀƭπ
ƭƻǿƛƴƎ ŎƻƴǘǊƻƭ ƻŦ ōƻǘƘ ŀƳǇǎ ŀƴŘ Ǿƻƭǘǎ ǘƘǊƻǳƎƘ ƻƴŜ 
ƪƴƻōΦ  ¢Ƙƛǎ ǿŜƭŘŜǊ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ǘƘŜ ǘǊŀŘƛǝƻƴŀƭ ōǳƭƪ ƻŦ 
ŀƴ ǳƴŘŜǊŎŀǊǊƛŀƎŜ ǿƘƛŎƘ ƛǎ ƴƻǊƳŀƭƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ Ƴǳƭπ
ǝ-ǇǊƻŎŜǎǎ ǿŜƭŘŜǊǎ ƻŦ ǘƘƛǎ ǊŀƴƎŜ ƻŦ ŎŀǇŀōƛƭƛǘȅΣ ƘŜƭǇƛƴƎ ƛǘ 
ǊŜǘŀƛƴ ǇƻǊǘŀōƛƭƛǘȅΦ  Lƴ ŀŘŘƛǝƻƴΣ ǘƘŜ ǿŜƭŘŜǊ Ŏŀƴ ŀŎŎƻƳπ
ƳƻŘŀǘŜ  ǳǇ ǘƻ уέ Ǌƻƭƭǎ ƻŦ aLD ǿƛǊŜ ό ǳǇ ǘƻ мн ƭōǎΦ ǘȅǇƛŎŀƭπ
ƭȅύΦ  !ƭǘƘƻǳƎƘ ǎǇŜŎƛŀƭƭȅ ŘŜǎƛƎƴŜŘ ŀƊŜǊ-ƳŀǊƪŜǘ пέ ǎǇƻƻƭ 
ŀŘŀǇǘŜǊǎ Ŏŀƴ ōŜ ǇǳǊŎƘŀǎŜŘ ŦǊƻƳ Ƴŀƴȅ ŀƊŜǊ-ƳŀǊƪŜǘ 
ǎǳǇǇƭƛŜǊǎΣ 9ǾŜǊƭŀǎǘ ŘƻŜǎ ǎǳǇǇƭȅ ŀ ǎǇƻƻƭ ŎŀǊǊƛŜǊ ǘƘŀǘ Ŏŀƴ 
ōŜ ǊŜŎƻƴŬƎǳǊŜŘ ŀƴŘ ŀŘŀǇǘŜŘ ŦƻǊ ǘƘŜ пέ ǎǇƻƻƭǎ ǎƻ ǎƳŀƭƭπ
ŜǊ Ǌƻƭƭǎ Ƴŀȅ  ōŜ ǳǎŜŘ  ƛƴ ǘƘŜ ƳŀŎƘƛƴŜΦ  LŦ ǇƻǎǎƛōƭŜΣ ŀƭπ
ǿŀȅǎ ǳǎŜ ǘƘŜ ƭŀǊƎŜǊ уέ Ǌƻƭƭǎ ƘƻǿŜǾŜǊ ŘǳŜ ǘƻ ŎƻƴŎŜǊƴǎ 
ǿƛǘƘ ŜȄŎŜǎǎƛǾŜ Ŏŀǎǘ ŀƴŘ ǎǇƛǊŀƭ ŦǊƻƳ ǘƘŜ ǎƳŀƭƭ ŘƛŀƳŜǘŜǊ 
ƻŦ ǘƘŜ пέ ǿƛǊŜ ǊƻƭƭΦ  !ǎ ƛǘ ŜȄƛǘǎ ǘƘŜ ƎǳƴΣ ƛǘ Ƴŀȅ ŎǊŜŀǘŜ ŀ 
ǿŀƴŘŜǊƛƴƎ ŀǊŎΦ  LŦ  пέ Ǌƻƭƭǎ ŀǊŜ ǘȅǇƛŎŀƭ ƻŦ ȅƻǳǊ ǇŀǧŜǊƴ ƻŦ 
ǳǎŜΣ ŎƻƴǎƛŘŜǊ ǘƘŜ ǎǇƻƻƭ Ǝǳƴ ƻǇǝƻƴ ǿƘƛŎƘ ƛǎ ƛŘŜŀƭ ŦƻǊ ǘƘƛǎ 
ǘȅǇŜ ŀǇǇƭƛŎŀǝƻƴΦ  !ŘŘƛǝƻƴŀƭƭȅΣ ƛǘ ƛǎ ŦŀǊ ƳƻǊŜ ŜŎƻƴƻƳƛŎŀƭ 
ǘƻ ǇǳǊŎƘŀǎŜ ǿƛǊŜ ƛƴ ŀ мл ƻǊ мн ƭōǎΦ ŀǘ ŀ ǝƳŜ ǘƘŀƴ ƛƴ ŀ 
ǎƳŀƭƭ м ƻǊ н ƭōΦ Ǌƻƭƭ ƛŦ ȅƻǳ ŎƻƴǎƛŘŜǊ ǇǊƛŎŜ ǇŜǊ ǇƻǳƴŘ ƻŦ 
ǿƛǊŜΦ  ¢ƘŜ ǿŜƭŘŜǊ ƛǎ ŎŀǇŀōƭŜ ƻŦ ǎǘƻǊƛƴƎ ǳǇ ǘƻ ф ǇǊƻƎǊŀƳǎ 
ŦƻǊ ǊŀǇƛŘ ǎŜǘǳǇ ŀƴŘ ǊŜŎŀƭƭ ƻŦ ŦŀǾƻǊƛǘŜ ǎŜǩƴƎǎΦ  ¢Ƙƛǎ ŦŜŀπ
ǘǳǊŜ ƛǎ ƘŜƭǇŦǳƭ ǿƘŜƴ ǎǘƻǊƛƴƎ ŦŀǾƻǊƛǘŜ ǇǳƭǎŜ ǇǊƻƎǊŀƳǎΦ  
¢ƘŜ ǳƴƛǘ ŀƭǎƻ ŦŜŀǘǳǊŜǎ ŀ ƘŜŀǾȅ-Řǳǘȅ ǿƛǊŜ ŦŜŜŘƛƴƎ ƳŜŎƘŀπ
ƴƛǎƳ ǿƛǘƘ п ŘǊƛǾŜƴ ŘǊƛǾŜ Ǌƻƭƭǎ ŦƻǊ ƳŀȄƛƳǳƳ ǿƛǊŜ ŦŜŜŘƛƴƎ 
ŎŀǇŀōƛƭƛǘȅΦ  ¢ƘŜ Ƴǳƭǝ-ǇǊƻŎŜǎǎ ŀǎǇŜŎǘ ƻŦ ǘƘƛǎ ǿŜƭŘŜǊ ŦŜŀπ
ǘǳǊŜǎ ŀŘŘƛǝƻƴŀƭ ǿŜƭŘƛƴƎ ǇǊƻŎŜǎǎŜǎ ǿƘƛŎƘ ƛƴŎƭǳŘŜ 5/ ¢LD 
ŀƴŘ {ǝŎƪΦ  ¢ƘŜ ¢LD ǇǊƻŎŜǎǎ ŀƭǎƻ ŦŜŀǘǳǊŜǎ ŀƴ ƛƴŘǳǎǘǊȅ ŬǊǎǘ 
ŦƻǊ aLDκ¢LDκ{ǝŎƪ ǿŜƭŘŜǊǎΥ ŀ Ŧǳƭƭȅ ŀŘƧǳǎǘŀōƭŜ ¢LD tǳƭǎŜ 
ǎŜǩƴƎΣ ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜ ǳƴƛǘ ǘƻ ǇǳƭǎŜ ǳǇ ǘƻ мрл ǝƳŜǎ ŀ 
ǎŜŎƻƴŘ ōŜǘǿŜŜƴ ǘǿƻ ǎŜƭŜŎǘŜŘ ŀƳǇ ǾŀƭǳŜǎΦ ¢ƘŜ ¢LD ǇǊƻπ
ŎŜǎǎ ŀƭǎƻ ŦŜŀǘǳǊŜǎ IƛƎƘ CǊŜǉǳŜƴŎȅ όICύ ǎǘŀǊǘ όǿƘƛŎƘ ƛǎ 
ŀƴƻǘƘŜǊ ƛƴŘǳǎǘǊȅ ŬǊǎǘύ ǘƻ ŀƭƭƻǿ ŎƻƴǘŀŎǘƭŜǎǎ ǎǘŀǊǝƴƎ ƻŦ 
ǘƘŜ ¢LD ŀǊŎΦ ¢ƘŜ tƻǿŜǊa¢{ ннм{¢ƛ ƛǎ ǘƘŜ ŬǊǎǘ ǳƴƛǘ ƛƴ ǘƘŜ 

ƛƴŘǳǎǘǊȅ ǘƻ ŦŜŀǘǳǊŜ ƻǳǘ-ǘƘŜ-ŦǊƻƴǘ ŎƻƴǘǊƻƭǎ ŦƻǊ ¢LDΣ ǿƘƛŎƘ 
ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŀ ǎƻƭŜƴƻƛŘ ŎƻƴǘǊƻƭƭŜŘ Ǝŀǎ ŎƻƴƴŜŎǝƻƴΦ   {ŜŜ 
ōŜƭƻǿ ŦƻǊ ŀŘŘƛǝƻƴŀƭ ǎǳƳƳŀǊȅ ƻŦ ŦŜŀǘǳǊŜǎΥ 
 
мύ Da!² tǊƻŎŜǎǎ όaLDύΦ  ¢ƘŜ ŘƛƎƛǘŀƭƭȅ ŎƻƴǘǊƻƭƭŜŘ 
aLD ŎƻƳǇƻƴŜƴǘǎ ǇǊŜŎƛǎŜƭȅ ŎƻƴǘǊƻƭ ŀǊŎ ŦǳƴŎǝƻƴǎ 
ŀƴŘ ƎƛǾŜ ǊŜŀƭ-ǝƳŜ ŦŜŜŘ ōŀŎƪ ŀōƻǳǘ ǘƘŜ ǿŜƭŘƛƴƎ 
ƻǳǘǇǳǘ ǇŀǊŀƳŜǘŜǊǎΦ  !ǎ ŀƭǊŜŀŘȅ ƳŜƴǝƻƴŜŘΣ ǘƘŜ 
ǿŜƭŘŜǊ ƛǎ ŀƭǎƻ ǎǇƻƻƭ Ǝǳƴ όƎǳƴ ƻǇǝƻƴŀƭύ ǊŜŀŘȅ ŦƻǊ 
ŜŎƻƴƻƳƛŎŀƭ ǿŜƭŘƛƴƎ ƻŦ {ǘŀƛƴƭŜǎǎ ŀƴŘ !ƭǳƳƛƴǳƳ 
ǿƛǊŜǎ ƛŦ ƴŜŜŘŜŘΦ   ¢ƘŜ tƻǿŜǊa¢{ ннм{¢ƛ Ŏŀƴ ŀƭǎƻ 
ōŜ ǳǎŜŘ ǿƛǘƘ ƅǳȄ ŎƻǊŜ ŀƴŘ Řǳŀƭ ǎƘƛŜƭŘ ǿƛǊŜ όǿƘŜƴ 
ŜǉǳƛǇǇŜŘ ǿƛǘƘ ƻǇǝƻƴŀƭ ƅǳȄ ŎƻǊŜ ŘǊƛǾŜ ǿƘŜŜƭǎΦύ  
IƻǿŜǾŜǊΣ ǎƛƴŎŜ ǘƘŜǊŜ ƛǎ ƴƻ CƭǳȄ-/ƻǊŜκ5ǳŀƭ {ƘƛŜƭŘ 
ǎȅƴŜǊƎƛŎ ǎŜǩƴƎΣ CƭǳȄ-/ƻǊŜκ5ǳŀƭ {ƘƛŜƭŘ ƻǇŜǊŀǝƻƴ 
ǿƛƭƭ ƴƻǘ ōŜ ƻǇǝƳƛȊŜŘ ƛƴ ǎȅƴŜǊƎƛŎ ƳƻŘŜ ŀƴŘ Ƴŀƴǳŀƭ 
ƳƻŘŜ ǎƘƻǳƭŘ ōŜ ǳǎŜŘΦ !ƭǘƘƻǳƎƘ ǘƘŜ ǎǘŀƴŘŀǊŘ Ǝǳƴ ƛǎ 
ŎƻƳǇŜǘŜƴǘ ǘƻ ōŜ ǳǎŜŘ ǿƛǘƘ ƅǳȄ ŎƻǊŜ ǿƛǊŜΣ ŀ ǎǇŜŎƛŀƭ 
ƅǳȄ ŎƻǊŜ Ǝǳƴ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ƘŜŀǾȅ Řǳǘȅ CƭǳȄ 
ŎƻǊŜ όƴƻƴ-Ǝŀǎύ ǳǎŜΦ  hǊ ŀ ǎǇŜŎƛŀƭ ǎƘƛŜƭŘŜŘ ŎƻƴǎǳƳŀπ
ōƭŜ Ŏŀƴ ōŜ ǇǳǊŎƘŀǎŜŘ ƭƻŎŀƭƭȅ ŦǊƻƳ ǎǳǇǇƭƛŜǊǎ ƻŦ ǘƘŜ 
мр ǎŜǊƛŜǎ ǘȅǇŜ ƎǳƴǎΦ  !ǘ ǘƘƛǎ ǝƳŜΣ 9ǾŜǊƭŀǎǘ ŘƻŜǎ ƴƻǘ 
ƻũŜǊ ŀ ƅǳȄ ŎƻǊŜ Ǝǳƴ ƻǊ ǎƘƛŜƭŘ ŦƻǊ ǘƘƛǎ ǳƴƛǘΦ  IƻǿŜǾπ
ŜǊΣ Ƴŀƴȅ ŀƊŜǊ-ƳŀǊƪŜǘ ǎǳǇǇƭƛŜǊǎ ƻŦ aLD Ǝǳƴǎ Řƻ 
ƻũŜǊ ǎǇŜŎƛŀƭ ƅǳȄ-ŎƻǊŜ Ǝǳƴǎ ǘƘŀǘ Ŏŀƴ ōŜ ŜǉǳƛǇǇŜŘ ǘƻ 
Ŭǘ ǘƘŜ ǇƻǇǳƭŀǊ 9ǳǊƻ-{ǘȅƭŜ ǇƻǿŜǊ ŎƻƴƴŜŎǘƻǊ ǘƘŀǘ ǘƘŜ 
tƻǿŜǊa¢{ ннм{¢ƛ ǳǝƭƛȊŜǎΦ 

нύ D¢!² ό¢LDύΦ  ¢ƘŜ ¢LD ƳƻŘŜ ƻŦ ǘƘŜ ǿŜƭŘŜǊ ŦŜŀǘǳǊŜǎ 
ōƻǘƘ !/ ŀƴŘ 5/ ƻǳǘǇǳǘ ǿƘƛŎƘ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ǿŜƭŘπ
ƛƴƎ ŀƭƭ ƳŜǘŀƭǎ ǿƘŜƴ ǊŜǉǳƛǊŜŘΦ  Lǘ ƛƴŎƭǳŘŜǎ ŀ ƘƛƎƘ 
ŦǊŜǉǳŜƴŎȅ ǎǘŀǊǘ ŀƴŘ ŀ ƭƛƊ ǎǘŀǊǘ ŦǳƴŎǝƻƴ ǘƻ ƎƛǾŜ ǘƘŜ 
ƻǇŜǊŀǘƻǊ ƳŀȄƛƳǳƳ ƅŜȄƛōƛƭƛǘȅ ǿŜƭŘƛƴƎ ƛƴ ŀǊŜŀǎ ǘƘŀǘ 
ǊŜǎǘǊƛŎǘ IC ǳǎŜΦ  ! Ŧǳƭƭȅ ŀŘƧǳǎǘŀōƭŜ !/ ƳƻŘŜ ǿƛǘƘ !/ 
ǿŀǾŜ ŦƻǊƳ ǎŜƭŜŎǝƻƴ ŦŜŀǘǳǊŜ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ 
ǿŜƭŘ !ƭǳƳƛƴǳƳ ŀƴŘ aŀƎƴŜǎƛǳƳΦ  ! Ŧǳƭƭȅ ŀŘƧǳǎǘŀōƭŜ 
ǇǳƭǎŜ ŦŜŀǘǳǊŜ ƛǎ ŀƭǎƻ ƛƴŎƭǳŘŜŘ ǘƻ ƘŜƭǇ ŎƻƴǘǊƻƭ ƘŜŀǘ 
ŀƴŘ ŘƛǎǘƻǊǝƻƴΦ  Lǘ Ŏŀƴ ŀƭǎƻ ōŜ ǳǎŜŘ ǘƻ ƛƳǇǊƻǾŜ ōŜŀŘ 
ŀǇǇŜŀǊŀƴŎŜΦ  ! ƪŜȅ ŦŜŀǘǳǊŜ ƻŦ ǘƘƛǎ ǿŜƭŘŜǊΩǎ ŘŜǎƛƎƴ  
ǇƭŀŎŜǎ ŀƭƭ ŎƻƴƴŜŎǝƻƴǎ ƻƴ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ǇŀƴŜƭ 
ƛƴǎǘŜŀŘ ƻŦ ǳƴŘŜǊ ǘƘŜ ǎǇƻƻƭ ŎƻǾŜǊΦ  bƻ ƛƴǎǘŀƭƭ ƪƛǘǎ ŀǊŜ 
ƴŜŎŜǎǎŀǊȅ ǘƻ ƳŀƪŜ ǘƘŜ ǳƴƛǘ ¢LD ǊŜŀŘȅΦ  ! Ǝŀǎ ǎƻƭŜπ
ƴƻƛŘ ƛǎ ǳǎŜŘ ǘƻ ŀǳǘƻƳŀǝŎŀƭƭȅ ŎƻƴǘǊƻƭ Ǝŀǎ ƅƻǿ ǿƘŜƴ 
ǘƘŜ ŀǊŎ ƛǎ ǎǘŀǊǘŜŘ ŀƴŘ ǎǘƻǇǇŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 
ǝƳŜ ǎŜǘ ƻƴ ǘƘŜ ǇŀƴŜƭΦ  ! Ŧƻƻǘ ǇŜŘŀƭ ƻǊ ǘƻǊŎƘ ǎǿƛǘŎƘ 
ƛǎ ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ¢LD ŦǳƴŎǝƻƴΦ  ¢ƘŜ ǇŜŘŀƭ Ŏƻƴπ
ǘǊƻƭǎ ǘƘŜ ŀƳǇǎ ǿƘŜƴ ǇƭǳƎƎŜŘ ƛƴΦ  {ƛƳƛƭŀǊƭȅΣ ǘƘŜ 
ǘƻǊŎƘ ǎǿƛǘŎƘ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ǘƘŜ ¢LD ǘƻǊŎƘ Ŏŀƴ ōŜ 
ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ŦǳƴŎǝƻƴǎ ƻƴ ǘƘŜ ǇŀƴŜƭ ǎŜπ
ǉǳŜƴŎŜǊ ƎǊŀǇƘΦ  ¢ƘŜ ǎŜǉǳŜƴŎŜǊ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǇǊŜπ
ǎŜǘ ŀƳǇ ŀƴŘ ǎƭƻǇŜ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǿƻǊƪ ƛƴ ŎƻƴƧǳƴŎπ
ǝƻƴ ǿƛǘƘ ǘƘŜ ǘƻǊŎƘ ǎǿƛǘŎƘΦ  Lǘ ƛǎ ŀƭǎƻ ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ 
ƻǘƘŜǊ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ǿŜƭŘ ǇŀǊŀƳŜǘŜǊǎ ǘƘŀǘ Ƴŀȅ ōŜ 

Section 1 Introduction and Specifications 



12 

ǊŜƭŀǘŜŘ ǘƻ н¢κп¢ ǘƻǊŎƘ ǎǿƛǘŎƘ ƻǊ Ŧƻƻǘ ǇŜŘŀƭ ƻǇŜǊŀπ
ǝƻƴΦ  ¢ƘŜ ǳƴƛǘ ƛǎ ǊŜŀŘȅ ǘƻ ¢LD ǿŜƭŘ όǿƛǘƘ ǘƘŜ ŜȄŎŜǇπ
ǝƻƴ ƻŦ ¢ǳƴƎǎǘŜƴ ŀƴŘ ǎƘƛŜƭŘƛƴƎ Ǝŀǎύ ǿƘŜƴ ƛǘ ŀǊǊƛǾŜǎΦ  
!ŘŘƛǝƻƴŀƭ ¢LD ŎƻƴǎǳƳŀōƭŜ ƪƛǘǎ Ŏŀƴ ōŜ ǇǳǊŎƘŀǎŜŘ 
ŦǊƻƳ 9ǾŜǊƭŀǎǘ ǿƘƛŎƘ ƛƴŎƭǳŘŜ ǎǘǳōōȅ ŎƻƴǎǳƳŀōƭŜǎ ƻǊ 
Ǝŀǎ ƭŜƴǎ ƪƛǘǎ ǿƛǘƘ ¢ǳƴƎǎǘŜƴ ƛƴ ǘƘŜ ƪƛǘΦ  !ǧŜƴǝƻƴΗ  
.Ŝ ǎǳǊŜ ǘƻ ǊŜŀŘ ŀƭƭ ǘƘŜ ŎƻƴƴŜŎǝƻƴ ŘƛǊŜŎǝƻƴǎ ƭƻŎŀǘπ
ŜŘ ƛƴ ǘƘƛǎ Ƴŀƴǳŀƭ ŀƴŘ ƛƳǇƻǊǘŀƴǘ ƛƴŦƻǊƳŀǝƻƴ ǊŜπ
ƎŀǊŘƛƴƎ ǇǊƻǇŜǊ ŎƻƴƴŜŎǝƻƴǎ ƻŦ ǘƻǊŎƘ ŀƴŘ ǿƻǊƪ Ŏŀπ
ōƭŜ ƛƴ ¢LD ƳƻŘŜ ƻǊ ŘŀƳŀƎŜ ƻǊ ƛƳǇǊƻǇŜǊ ƻǇŜǊŀǝƻƴ 
Ƴŀȅ ƻŎŎǳǊΦ 

оύ {a!² ό{ǝŎƪύΦ Lƴ ǎǝŎƪ ƳƻŘŜ ǘƘŜ ǿŜƭŘŜǊ ŘŜƭƛǾŜǊǎ ŀ 
ǎƳƻƻǘƘ 5/ ƭƻǿ ǎǇŀǧŜǊ ŀǊŎΦ  tǊƻŦŜǎǎƛƻƴŀƭΣ ƘƛƎƘ-
ǉǳŀƭƛǘȅ ǿŜƭŘǎ ŀǊŜ ƻōǘŀƛƴŀōƭŜ ǿƛǘƘ  9тлмуΣ тлмпΣ 
олф[Σ омс[Σ слмм ŀƴŘ Ƴŀƴȅ ƻǘƘŜǊ ǎƛƳƛƭŀǊ ǊƻŘǎ ǘƘŀǘ 
ŀǊŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ǳǎŜ ǿƛǘƘ ŀƴȅ 5/ ǎǝŎƪ ǿŜƭŘŜǊΦ  ¢Ƙƛǎ 
ǳƴƛǘ ƛǎ ƻǇǝƳƛȊŜŘ ŦƻǊ ǿŜƭŘƛƴƎ 9слмлΦ  ¢Ƙƛǎ ǎŜǩƴƎ 
ŀƭǎƻ ǿƻǊƪǎ ǿŜƭƭ ǿƛǘƘ ǘƘŜ ŜŀǎƛŜǊ-ǿŜƭŘƛƴƎ 9слммΦ  ¢ƘŜ 
{ǝŎƪ ƳƻŘŜ ŀƭǎƻ ŦŜŀǘǳǊŜǎ ŀŘƧǳǎǘŀōƭŜ Ƙƻǘ ǎǘŀǊǘ ǝƳŜ 
ŀƴŘ Ƙƻǘ ǎǘŀǊǘ ƛƴǘŜƴǎƛǘȅ ŎƻƴǘǊƻƭǎ ǿƘƛŎƘ ŀǊŜ ŘŜǎƛƎƴŜŘ 
ǘƻ ƘŜƭǇ ǊŜŘǳŎŜ ǎǝŎƪƛƴƎ ŘǳǊƛƴƎ ŀǊŎ ǎǘŀǊǘǎ ǿƘƛƭŜ ǎƛƳπ
ǳƭǘŀƴŜƻǳǎƭȅ ǊŜŘǳŎƛƴƎ ǇƻǊƻǎƛǘȅ ƻǊ ƛƴŎƭǳǎƛƻƴǎ ŘǳǊƛƴƎ 
ŀǊŎ ƛƴƛǝŀǝƻƴΦ  bƻǘŜΥ ¢Ƙƛǎ ǳƴƛǘ ŘƻŜǎ ƴƻǘ ǇǊƻǾƛŘŜ !/ 
ƻǇŜǊŀǝƻƴ ƛƴ ǎǝŎƪ ƳƻŘŜΦ  !/ ƻǇŜǊŀǝƻƴ ƛǎ ŦƻǊ ¢LD 
ƻƴƭȅΦ 

пύ {ǝŎƪ !ǊŎ CƻǊŎŜ /ƻƴǘǊƻƭΦ  ¢ƘŜ ŀǊŎ ŦƻǊŎŜ ŎƻƴǘǊƻƭ ŀŘπ
Ƨǳǎǘǎ ǘƘŜ ǉǳŀƭƛǘȅ ŀƴŘ ŦŜŜƭ ƻŦ ǘƘŜ ǿŜƭŘƛƴƎ ŀǊŎΦ  Lǘ ŘƻŜǎ 
ǎƻ ōȅ ƳƻŘƛŦȅƛƴƎ ǘƘŜ ǾƻƭǘκŀƳǇ ŎǳǊǾŜΦ !ǎ ǘƘŜ ǾƻƭǘŀƎŜ 
ŘǊƻǇǎ ōŜƭƻǿ  ŀǇǇǊƻȄƛƳŀǘŜƭȅ нл Ǿƻƭǘǎ ǿƘŜƴ ǘƘŜ ŀǊŎ 
ƎŀǇ όƭŜƴƎǘƘύ ƛǎ ǎƘƻǊǘŜƴŜŘΣ ǘƘŜ ǳƴƛǘ ǊŜŀŎǘǎ ōȅ ŀǳǘƻπ
ƳŀǝŎŀƭƭȅ ōƻƻǎǝƴƎ ǘƘŜ ŀƳǇǎ ƻǾŜǊ ǘƘŜ ƻǊƛƎƛƴŀƭ !ƳǇ 
ǎŜǩƴƎΦ  ¢Ƙƛǎ ƘŜƭǇǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǊƻŘ ŦǊƻƳ ǎǝŎƪƛƴƎ 
ŀƴŘ ƘŜƭǇǎ ƪŜŜǇ ǘƘŜ ŀǊŎ ƎƻƛƴƎ ŀǎ ŀǊŎ ǾƻƭǘŀƎŜ ŦŀƭƭǎΦ  
¢Ƙƛǎ ŀŎǝƻƴ ŀƭǎƻ ōƻƻǘǎ ǇŜƴŜǘǊŀǝƻƴ ŀƴŘ Ŏŀƴ ōŜ ǳǎŜŘ 
ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǿŀȅ ǘƘŜ ŀǊŎ ŦŜŜƭǎ ŀƴŘ ŀŎǘǎΦ 

рύ .ǳǊƴ .ŀŎƪ /ƻƴǘǊƻƭΦ  .ǳǊƴ ōŀŎƪ ŎƻƴǘǊƻƭ ƛǎ ǳǎŜŘ ǘƻ 
ŎƻƴǘǊƻƭ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ǿƛǊŜ ǎǝŎƪ-ƻǳǘ ŀƊŜǊ ǘƘŜ 
ǘǊƛƎƎŜǊ ƛǎ ǊŜƭŜŀǎŜŘΦ  Lǘ ƘŜƭǇǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǿŜƭŘƛƴƎ 
ǿƛǊŜ ŦǊƻƳ ǎǝŎƪƛƴƎ ƛƴ ǘƘŜ ŎƻŀƭŜǎŎƛƴƎ ǿŜƭŘ ǇǳŘŘƭŜ 
ŀƊŜǊ ǘƘŜ ŀǊŎ ƛǎ ǘŜǊƳƛƴŀǘŜŘ ŀƴŘ ǎŀǾŜǎ ǘƘŜ ǳǎŜǊ ŦǊƻƳ 
ƘŀǾƛƴƎ ǘƻ ǘǊƛƳ ǘƘŜ ǿƛǊŜ ōŜŦƻǊŜ ǊŜǎǘŀǊǝƴƎ ǘƘŜ ŀǊŎΦ 

сύ {ȅƴŜǊƎƛŎ aLD aƻŘŜΦ  {ȅƴŜǊƎƛŎ ƳƻŘŜ Ƴŀȅ ōŜ Ŝƴπ
ƎŀƎŜŘ ǘƻ ǎƛƳǇƭƛŦȅ ǿŜƭŘŜǊ ǎŜǘǳǇ ŀƴŘ ŀŘƧǳǎǘƳŜƴǘΦ  
¢Ƙƛǎ ƳƻŘŜ ǿƛƭƭ ŀƭƭƻǿ ǘƘŜ ŎǳǎǘƻƳŜǊ ǘƻ ƛƴǇǳǘ ōŀǎƛŎ 
ǇŀǊŀƳŜǘŜǊǎ ŀƴŘ ǘƘŜ ƳŀŎƘƛƴŜ ǿƛƭƭ ŀǳǘƻƳŀǝŎŀƭƭȅ ǎŜǘ 
ǘƘŜ ǿƛǊŜ ŦŜŜŘ ǎǇŜŜŘ όŀƳǇǎύ ŀƴŘ ǾƻƭǘŀƎŜ ōŀǎŜŘ ƻũ 
ƻŦ ǘƘŜ ǳǎŜǊ ƛƴǇǳǘΦ  ¢ƘŜ ǳƴƛǘΩǎ ǇǊƻƎǊŀƳƳƛƴƎ ƛǎ Ŝŀǎƛƭȅ 
ƻǾŜǊǊƛŘŘŜƴ ŀƴŘ ǘƘŜ ǿŜƭŘŜǊ ǿƛƭƭ ǊŜƳŜƳōŜǊ ǘƘŜ ƴŜǿ 
Ǌŀǝƻ ƻŦ ǾƻƭǘŀƎŜ ǘƻ ǿƛǊŜ ŦŜŜŘ ǎŜǩƴƎ ŘǳǊƛƴƎ ǘƘŜ ŀŎπ
ǝǾŜ ǿŜƭŘƛƴƎ ǎŜǎǎƛƻƴ ǳƴǝƭ ǘƘŜ ǇǊƻŎŜǎǎ ƛǎ ŎƘŀƴƎŜŘΣ ƻǊ 
ǳƴǝƭ ǘƘŜ {ȅƴŜǊƎƛŎ ƳƻŘŜ ƛǎ ŘŜǎŜƭŜŎǘŜŘΦ  ¢ƘŜ ƳŀŎƘƛƴŜ 
Ƙŀǎ ǘƘǊŜŜ ǎȅƴŜǊƎƛŎ ƳƻŘŜǎΣ ƻƴŜ ŦƻǊ ǎǘŀƴŘŀǊŘ aLD 

ƻǇŜǊŀǝƻƴΣ ƻƴŜ ŦƻǊ ǎǘŀƴŘŀǊŘ  {Ǉƻƻƭ Ǝǳƴ ƻǇŜǊŀǝƻƴ 
ŀƴŘ ƻƴŜ ŦƻǊ ǎǘŀƴŘŀǊŘ ǇǳǎƘ-Ǉǳƭƭ Ǝǳƴ ƻǇŜǊŀǝƻƴΦ LŦ ŀ 
ǎŜǩƴƎ ƛǎ ŦƻǳƴŘ ǘƘŀǘ ƛǎ ŘŜǎƛǊŀōƭŜΣ ōŜ ǎǳǊŜ ǘƻ ǎŀǾŜ ƛǘ 
ǳƴŘŜǊ ŀ ǇǊƻƎǊŀƳ ƴǳƳōŜǊ ŀƴŘ ǊŜŎƻǊŘ ƛǘΣ ƻǊ ǘƘŜ 
ǎŜǩƴƎǎ ǿƛƭƭ ōŜ ƭƻǎǘ ƻƴŎŜ ȅƻǳ ƭŜŀǾŜ ǘƘŜ ǿŜƭŘƛƴƎ 
ǎŜǎǎƛƻƴκƳƻŘŜΦ 

тύ tǳƭǎŜ ¢LD aƻŘŜΦ  ¢ƘŜ ǇǳƭǎŜ ¢LD ŦŜŀǘǳǊŜ Ŏŀƴ ōŜ ŜƳπ
ǇƭƻȅŜŘ ǘƻ ŎƻƴǘǊƻƭ ƘŜŀǘΣ ǿƛŎƪƛƴƎ ƻŦ ǘƘŜ ǇǳŘŘƭŜ ŀƴŘ 
ǊŜŘǳŎŜ ǘƘŜ ŀǊŎ ŎƻƴŜ ŘƛŀƳŜǘŜǊΣ ƛƳǇǊƻǾƛƴƎ ǘƘŜ Řƛπ
ǊŜŎǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ŀǊŎΦ  ¢ƘŜ tǳƭǎŜ ¢LD ƳƻŘŜ ŀƭƭƻǿǎ 
ǘƘŜ ǎŜǩƴƎ ƻŦ tǳƭǎŜ !ƳǇǎΣ tǳƭǎŜ CǊŜǉǳŜƴŎȅΣ ŀƴŘ 
tǳƭǎŜ ¢ƛƳŜ-hƴΦ  9ŀŎƘ ŦŜŀǘǳǊŜǎ ǎŜǊǾŜǎ ǘƻ ŎƘŀƴƎŜ ŀƴŘ 
ǎƘŀǇŜ ǘƘŜ ǿŜƭŘƛƴƎ ŀǊŎ ŀƴŘ ǇǳŘŘƭŜ ǘƻ ŎƻƴǘǊƻƭ ƘŜŀǘΣ 
ǿŜǘ-ƛƴ ŀƴŘ ǇŜƴŜǘǊŀǝƻƴΦ 

уύ tǊŜ ŀƴŘ tƻǎǘ Cƭƻǿ /ƻƴǘǊƻƭΦ  ¢ƘŜ ŀŘƧǳǎǘŀōƭŜ tǊŜ ŀƴŘ 
tƻǎǘ ƅƻǿ ŎƻƴǘǊƻƭ ŦŜŀǘǳǊŜǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ƛƳǇǊƻǾŜ 
ǿŜƭŘ ǉǳŀƭƛǘȅ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ŀƴŘ ŜƴŘ ƻŦ ǘƘŜ ǿŜƭŘ 
ǿƘŜǊŜ ǇƻǊƻǎƛǘȅ ŦǊƻƳ ƻȄƛŘŀǝƻƴ Ŏŀƴ ōŜ ŀ ǇǊƻōƭŜƳΦ  
¢Ƙƛǎ ƛǎ ŀŎŎƻƳǇƭƛǎƘŜŘ ōȅ ǇǊƻǾƛŘƛƴƎ ŀŘƧǳǎǘŀōƭŜ ǝƳŜ 
ŎƻƴǘǊƻƭǎ ŦƻǊ ōƻǘƘ ǇǊŜ ƅƻǿ ŀƴŘ Ǉƻǎǘ ƅƻǿ ƻŦ ǎƘƛŜƭŘπ
ƛƴƎ ƎŀǎΦ  ¢Ƙƛǎ ŎƻƴǘǊƻƭ ƛǎ ŀŎǝǾŜ ŦƻǊ ōƻǘƘ aLD ŀƴŘ ¢LDΦ 

фύ aLD {ǘŀǊǘ ŀƴŘ /ǊŀǘŜǊ Cƛƭƭ όaLD 9ƴŘύ CŜŀǘǳǊŜ ƛƳπ
ǇǊƻǾŜǎ ǎǘŀǊǘǎ ŀƴŘ ǎǘŀǊǘǎΣ ŀƴŘ ƘŜƭǇǎ ǇǊŜǾŜƴǘ ōŜŀŘ 
ŎǊŀŎƪƛƴƎ ŀƴŘ ǇƻǊƻǎƛǘȅ ƛƴ п¢ ƳƻŘŜΦ 

млύ {ƭƻǿ wǳƴ-ƛƴ ƻŦ ²ƛǊŜΦ  ¢Ƙƛǎ ŦŜŀǘǳǊŜ ƛƳǇǊƻǾŜǎ ŀǊŎ 
ǎǘǊƛƪƛƴƎ  ǉǳŀƭƛǘȅ ƛƴ aLD ƳƻŘŜǎ ōȅ ƘŜƭǇƛƴƎ ǇǊŜǾŜƴǘ 
ŀǊŎ ǎǘǳǧŜǊƛƴƎ όƳŀŎƘƛƴŜ ƎǳƴƴƛƴƎύ ŀƴŘ ǇǳǎƘ-ƻũ ŘǳǊπ
ƛƴƎ ŀǊŎ ƛƴƛǝŀǝƻƴ ōȅ ǎƭƻǿƛƴƎ ǘƘŜ ǿƛǊŜ ǎǇŜŜŘ ǳƴǝƭ 
ǘƘŜ ŀǊŎ ƛǎ ŜǎǘŀōƭƛǎƘŜŘΦ  bƻǘŜΥ  ¢Ƙƛǎ ŦŜŀǘǳǊŜ ŘƻŜǎ 
ǇǊŜǾŜƴǘ ǘƘŜ ǳǎŜǊ ŦǊƻƳ ǘŀƪƛƴƎ ŀŎŎǳǊŀǘŜ ƳŜŀǎǳǊŜπ
ƳŜƴǘǎ ƻŦ ǿƛǊŜ ŦŜŜŘ ǎǇŜŜŘ Ƴŀƴǳŀƭƭȅ ŀǎ ǘƘŜ ǿƛǊŜ 
ǿƛƭƭ ŦŜŜŘ ǎƭƻǿŜǊ ǳƴǝƭ ǘƘŜ ŀǊŎ ƛǎ ǎǘǊǳŎƪ ŀƴŘ Ƴŀƛƴπ
ǘŀƛƴŜŘΦ  !ŘƧǳǎǘƳŜƴǘǎ ǘƻ ǎǘŀǊǝƴƎ όǳǇǎƭƻǇŜύ Ƴŀȅ ōŜ 
ƳŀŘŜ ǘƻ ŦǳǊǘƘŜǊ ƛƳǇǊƻǾŜ ǘƘŜ ŀǊŎ ǎǘŀǊǝƴƎ ǇǊƻǇŜǊπ
ǝŜǎ ƻŦ ǘƘƛǎ ǿŜƭŘŜǊΦ 

ммύ {Ǉƻƻƭ Dǳƴ aƻŘŜǎΦ  ¢Ƙƛǎ ǿŜƭŘŜǊ ƛǎ ǿŜƭƭ ŜǉǳƛǇǇŜŘ ǘƻ 
ƘŀƴŘƭŜ ǘƘŜ ŀƭǳƳƛƴǳƳ ǿŜƭŘƛƴƎ ƴŜŜŘǎ ƻŦ Ƴƻǎǘ Ŏǳǎπ
ǘƻƳŜǊǎ ōȅ ōŜƛƴƎ ōƻǘƘ ǎǇƻƻƭ Ǝǳƴ ǊŜŀŘȅΦ  ¢ƘŜ ǳƴƛǘ 
Ŏŀƴ ƘŀƴŘƭŜ ǎŜǾŜǊŀƭ ŘƛũŜǊŜƴǘ 9ǾŜǊƭŀǎǘ ǎǇƻƻƭ Ǝǳƴ 
ƳƻŘŜƭǎΣ ōǳǘ ǘƘŜ ōŜǎǘ ƛǎ ǘƘŜ олл ŀƳǇΣ tŀǊƪŜǊϯ 5{t 
осл! ǎǇƻƻƭ ƎǳƴΦ  !ƭǎƻ ǘƘŜ ǳǎŜǊ Ƴŀȅ ǿŀƴǘ ǘƻ ŎƻƴǎƛŘπ
ŜǊ ǘƘŜ 9ǾŜǊƭŀǎǘ {aнллb-a¢{ Ǝǳƴ ǿƘƛŎƘ ƛǎ ŀ нллҌ 
!ƳǇ Ǝǳƴ ǿƛǘƘ ŀ нп ǎŜǊƛŜǎ ōŀǊǊŜƭΦ  ! ǎǇƻƻƭ Ǝǳƴ ƛǎ ŀƴ 
ŜŎƻƴƻƳƛŎŀƭ ŎƘƻƛŎŜ ŦƻǊ ƭƛƎƘǘ ǘƻ ƘŜŀǾȅ ŀǇǇƭƛŎŀǝƻƴǎ 
ǊŜǉǳƛǊƛƴƎ ŀ Ŧŀǎǘ ŘŜǇƻǎƛǝƻƴ ǊŀǘŜ ƻŦ ŀƭǳƳƛƴǳƳ ƻƴ 
ƳŀǘŜǊƛŀƭǎ  оκмсέ ƻǊ ƎǊŜŀǘŜǊ ƛƴ ǘƘƛŎƪƴŜǎǎΦ  ! ǎǇƻƻƭ 
Ǝǳƴ ƛǎ ƭƛƳƛǘŜŘ ǘƻ пέ Ǌƻƭƭǎ  όǳǎǳŀƭƭȅ ƘƻƭŘƛƴƎ м ƭō ƻŦ 
ŀƭǳƳƛƴǳƳ ŀƴŘ н ƭōǎ ƻŦ ƻǘƘŜǊ ŬƭƭŜǊ ƳŜǘŀƭǎύ  ǎƻ ƴǳπ
ƳŜǊƻǳǎ ǎǇƻƻƭǎ Ƴŀȅ ōŜ ƴŜŜŘŜŘ ƻƴ ƭŀǊƎŜǊ ǇǊƻƧŜŎǘǎΦ  
bƻǘŜΥ ¢Ƙƛǎ ǳƴƛǘ ŘƻŜǎ ƴƻǘ ǎǳǇǇƻǊǘ ǇǳǎƘ-Ǉǳƭƭ Ǝǳƴ 
ƻǇŜǊŀǝƻƴΦ  Lǘ ƻƴƭȅ ǎǳǇǇƻǊǘǎ ǎǇƻƻƭ Ǝǳƴ ƻǇŜǊŀǝƻƴΦ 
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.ŀǎƛŎ 5ŜǎƛƎƴ ŀƴŘ /ƻƴǎǘǊǳŎǝƻƴΦ  ¢Ƙƛǎ Ƴǳƭǝ-ǇǊƻŎŜǎǎ 
ǿŜƭŘŜǊ ŦŜŀǘǳǊŜǎ ŀƴ ƛƴǘǳƛǝǾŜ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ŀƴŘ ŎƻǳǇƭŜǎ ƛǘ 
ǿƛǘƘ ŘƛƎƛǘŀƭƭȅ ŎƻƴǘǊƻƭƭŜŘ LD.¢ ƛƴǾŜǊǘŜǊ ŘŜǎƛƎƴ ǘƘŀǘ ǇǊƻπ
ŘǳŎŜǎ ŀ ǎǘŀōƭŜ ŀǊŎ ǿƘƛƭŜ ŎƻƴǎŜǊǾƛƴƎ ŜƴŜǊƎȅΦ  9ǾŜǊƭŀǎǘ 
ǳǝƭƛȊŜǎ ǉǳŀƭƛǘȅ ŎƻƳǇƻƴŜƴǘǎ ŦǊƻƳ ¦{Σ 9ǳǊƻǇŜŀƴΣ ŀƴŘ 
!ǎƛŀƴ ōŀǎŜŘ ŎƻƳǇŀƴƛŜǎ ǘƻ ŜƴǎǳǊŜ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ǇŀǊǘǎ 
ŎƻƳƳƻƴŀƭƛǘȅΦ  aŀƧƻǊ ŎƻƴǘǊƻƭ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ƻŦ ŀ ƳƻŘπ
ǳƭŀǊΣ ǇƭǳƎ- ŀƴŘ-Ǉƭŀȅ ŘŜǎƛƎƴ ǿƘƛŎƘ ŀƭƭƻǿǎ ǊŀǇƛŘ ŘƛŀƎƴƻǎƛǎ 
ŀƴŘ ǊŜǇŀƛǊ ƻŦ ǘƘŜ ǿŜƭŘŜǊΦ  ²ŜƭŘƛƴƎ ǇŀǊŀƳŜǘŜǊǎ Ŏŀƴ ōŜ 
ƛƴŬƴƛǘŜƭȅ ŀƴŘ Ŏƻƴǝƴǳƻǳǎƭȅ ŀŘƧǳǎǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 
ǊŀƴƎŜΣ ƻũŜǊƛƴƎ ƛƴǎǘŀƴǘ ǿŜƭŘƛƴƎ ǊŜǎǇƻƴǎŜ ŦƻǊ ƳŀȄƛƳǳƳ 
ŎƻƴǘǊƻƭΦ   
 
LƴǎǘŀƭƭŀǝƻƴΦ  ¢ƘŜ ōŀǎƛŎ ŎƻƴǎǘǊǳŎǝƻƴ  ƻŦ ǘƘŜ tƻǿŜǊa¢{ 
ннм{¢ƛ ƛǎ ǊǳƎƎŜŘ ŀƴŘ ŘǳǊŀōƭŜΦ  Lǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ƛŘŜŀƭ ŦƻǊ 
ŎƛǊŎǳƳǎǘŀƴŎŜǎ ǿƘŜǊŜ ǇƻǊǘŀōƛƭƛǘȅ ƛǎ ƻŦ ŎƻƴŎŜǊƴΦ  /ǊƛǝŎŀƭ 
ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ǇǊƻǘŜŎǘŜŘ ōȅ ŎƻŀǝƴƎǎ ǘƻ ƳŀƪŜ ǘƘŜ 
ǿŜƭŘŜǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ǊŜǎƛǎǘŀƴǘ ŀƴŘ Ƙŀǎ ŀ ǿŀǘŜǊ ƛƴπ
ƎǊŜǎǎ ǊŀǝƴƎ ƻŦ Ltнм{Σ όǘƘŜ ǎǘŀƴŘŀǊŘ ƛƴ ǘƘŜ ǿŜƭŘƛƴƎ ƛƴŘǳǎπ
ǘǊȅ ǘƻ ǇǊƻǘŜŎǘ ŦǊƻƳ ǾŜǊǝŎŀƭƭȅ ŘǊƛǇǇƛƴƎ ǿŀǘŜǊύΦ  IƻǿŜǾŜǊΣ 
ǎƻƳŜ ŎƻƳƳƻƴ-ǎŜƴǎŜ ŎŀǊŜ ǎƘƻǳƭŘ ōŜ ŜȄŜǊŎƛǎŜŘ ǘƻ ƳŀƪŜ 
ǎǳǊŜ ǘƘŀǘ ǘƘŜ ǿŜƭŘŜǊ ƻũŜǊǎ ǘƘŜ ǎŀŦŜǎǘ ŀƴŘ ōŜǎǘ ǇŜǊŦƻǊπ
ƳŀƴŎŜΦ  tƭŜŀǎŜ ƴƻǘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǘŜƳǎ ǊŜƎŀǊŘƛƴƎ ǎŀŦŜ 
ŀƴŘ ǇǊƻǇŜǊ ƻǇŜǊŀǝƻƴǎ ǘƻ ŜƴǎǳǊŜ ōŜǎǘ ǎŜǊǾƛŎŜ ŀƴŘ ǊŜπ
ǎǳƭǘǎ ǿƘƛƭŜ ǿŜƭŘƛƴƎΥ 
 
мύ 5ƻ ƴƻǘ ǳǎŜ ǘƘŜ ǿŜƭŘŜǊ ƛƴ ŘŀƳǇ ƻǊ ǿŜǘ ŀǊŜŀǎΦ  tŜǊπ
ǎǇƛǊŀǝƻƴ ŀƴŘ ƻǘƘŜǊ ŦƻǊƳǎ ƻŦ ǿŀǘŜǊ ƛƴ ŎƻƴǘŀŎǘ ǿƛǘƘ 
ǘƘŜ ōƻŘȅ Ŏŀƴ ƛƴŎǊŜŀǎŜ ǘƘŜ Ǌƛǎƪ ƻŦ ŜƭŜŎǘǊƻŎǳǝƻƴΦ  

нύ 5ƻ ƴƻǘ ǳǎŜ ǘƘŜ ǿŜƭŘŜǊ ƛƴ ŜȄǘǊŜƳŜƭȅ ŎƻǊǊƻǎƛǾŜ ŜƴǾƛπ
ǊƻƴƳŜƴǘǎΦ  ¢ƻ Ƴŀƛƴǘŀƛƴ ƻǇǝƳǳƳ ǇƻǿŜǊ ǘǊŀƴǎŦŜǊΣ 
ŎƘŜŎƪ Ƴŀƛƴ ŎƻƴƴŜŎǝƻƴǎΣ ŎƭŀƳǇǎ ŀƴŘ ŎŀōƭŜǎ ŦǊŜπ
ǉǳŜƴǘƭȅ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ƴƻǘ ŎƻǊǊƻŘπ
ŜŘΦ 9ȄŎŜǎǎƛǾŜ ŘƛǊǘΣ ŎƻǊǊƻǎƛƻƴ ŀƴŘ ƻȄƛŘŀǝƻƴ Ŏŀƴ ǊŜπ
ǎǳƭǘ ƛƴ ŀƴ ǳƴǎǘŀōƭŜ ŀǊŎ ŀƴŘ ŜȄŎŜǎǎƛǾŜ ƘŜŀǘ ōǳƛƭŘ-ǳǇΦ 
LŦ ǘƘŜ ǿƻǊƪ ŎƭŀƳǇ ōŜŎƻƳŜǎ ŎƻǊǊƻŘŜŘ ƻǊ ŘŀƳŀƎŜŘΣ 
ōŜ ǎǳǊŜ ǘƻ ǊŜǇƭŀŎŜ ƛǘ ǿƛǘƘ ŀ ƘŜŀǾȅ-Řǳǘȅ ǿƻǊƪ ŎƭŀƳǇ 
ǊŀǘŜŘ ŦƻǊ ŀǘ ƭŜŀǎǘ олл ŀƳǇǎΦ  LŦ ȅƻǳǊ ǿƻǊƪ ŎƭŀƳǇ 
ŀǇǇŜŀǊǎ ǘƻ ōŜŎƻƳŜ ŜȄǘǊŜƳŜƭȅ Ƙƻǘ ǿƘƛƭŜ ǿŜƭŘƛƴƎΣ 
ŀƴŘ ŀƭƭ ŎƻƴƴŜŎǝƻƴǎ ŀǊŜ ŎƭŜŀƴ ŀƴŘ ǎŜŎǳǊŜΣ ǊŜǇƭŀŎŜ 
ǘƘŜ ǿƻǊƪ ŎƭŀƳǇΦ ¦ƴǎǘŀōƭŜ ŀǊŎǎ ŀƴŘ ƘŀǊŘ ǎǘŀǊǝƴƎΣ 
ŜǎǇŜŎƛŀƭƭȅ ƛƴ aLD ƳƻŘŜ ŀǊŜ ƻƊŜƴ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǇƻƻǊ 
ǿƻǊƪ ŎƭŀƳǇ ŎƻƴŘƛǝƻƴ ƻǊ ŎƻƴƴŜŎǝƻƴΦ 

оύ {ǘƻǊŜ ǘƘŜ ǿŜƭŘŜǊ ŎƻǾŜǊŜŘ ǿƛǘƘ ŀ ƳƻƛǎǘǳǊŜ ŀƴŘ ŬǊŜ 
ǊŜǎƛǎǘŀƴǘ ƳŀǘŜǊƛŀƭΦ 

пύ LŦ ǳǎŜŘ ƻƴ ŀ ƳƻōƛƭŜ ŎŀǊǘΣ ǎǘǊŀǇ ƻǊ ŬȄ ǘƘŜ ǿŜƭŘŜǊ ǘƻ 
ǘƘŜ ŎŀǊǘ ǎƻ ǘƘŀǘ ŀŎŎƛŘŜƴǘŀƭ ƻǾŜǊǘǳǊƴ ƛǎ ƴƻǘ ƭƛƪŜƭȅΦ 

 
5ǳǘȅ /ȅŎƭŜκhǾŜǊŎǳǊǊŜƴǘκ¦ƴŘŜǊ ±ƻƭǘŀƎŜκhǾŜǊǾƻƭǘŀƎŜ 
²ŀǊƴƛƴƎǎΦ  ¢Ƙŀƴƪǎ ǘƻ ŀ ǉǳŀŘ ŎƻƻƭƛƴƎ Ŧŀƴ ŘŜǎƛƎƴΣ ǘƘŜ 
tƻǿŜǊa¢{ ннм{¢ƛ Ƙŀǎ ŀ Řǳǘȅ ŎȅŎƭŜ ǊŀǝƴƎ ƻŦ ол҈ ŀǘ нлл 
!ƳǇǎ ǿƘƛƭŜ ǿŜƭŘƛƴƎ ƛƴ aLDΦ  ор҈ ǿƘƛƭŜ ǿŜƭŘƛƴƎ ƛƴ ¢LD 

ƳƻŘŜ ŀǘ нлл !ƳǇǎ ŀƴŘ ŀ ǊŀǝƴƎ ƻŦ сл҈Ϫ мсл !ƳǇǎ 
ǿƘƛƭŜ ǿŜƭŘƛƴƎ ƛƴ ǎǝŎƪ ƳƻŘŜόнпл±ύΦ  ¢ƘŜ Řǳǘȅ ŎȅŎƭŜ 
ǊŀǝƴƎ ƛǎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǝƳŜ όŜȄǇǊŜǎǎŜŘ ŀǎ ŀ ǇŜǊŎŜƴǘπ
ŀƎŜύ ƻǳǘ ƻŦ мл ƳƛƴǳǘŜǎ ǘƘŜ ǳƴƛǘ Ŏŀƴ ǿŜƭŘ ǿƛǘƘƻǳǘ ŀ ǊŜǎǘΦ 
CƻǊ aLDΣ ǘƘŜ ǳƴƛǘ ƛǎ ŎŀǇŀōƭŜ ƻŦ ǿŜƭŘƛƴƎ о ƳƛƴǳǘŜǎ ƻǳǘ ƻŦ 
ŜǾŜǊȅ мл ƳƛƴǳǘŜǎ ŀǘ ǘƘŜ ƳŀȄƛƳǳƳ ƻǳǘǇǳǘ ƻŦ нлл !ƳǇǎΦ  
CƻǊ ǘƘŜ ōŀƭŀƴŎŜ ƻŦ ǘƘŜ мл ƳƛƴǳǘŜ ǇŜǊƛƻŘΣ ǘƘŜ ǳƴƛǘ 
ǎƘƻǳƭŘ ōŜ ŀƭƭƻǿŜŘ ǘƻ ǊŜǎǘ ŀƴŘ Ŏƻƻƭ ǿƘƛƭŜ ǊǳƴƴƛƴƎΦ  ¢Ƙƛǎ 
ǊŀǝƴƎ ƛǎ ōŀǎŜŘ ƻũ ŀ плϲ /  ƳŀȄƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜΦ LŦ 
ǘƘŜ ǳƴƛǘΩǎ Řǳǘȅ ŎȅŎƭŜ Ƙŀǎ ōŜŜƴ ŜȄŎŜŜŘŜŘΣ ǘƘŜ {ǘƻǇ [95 
ǿƛƭƭ ŎƻƳŜ ƻƴ ŀƴŘ ǳƴƛǘ ǿƛƭƭ ŎŜŀǎŜ ǿŜƭŘƛƴƎ ƻǳǘǇǳǘΦ !ƴ 
ŜǊǊƻǊ ŎƻŘŜ ƻŦ ά9лпέǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ LŦ ŀ Řǳǘȅ ŎȅŎƭŜ 
ŜǾŜƴǘ Ƙŀǎ ƻŎŎǳǊǊŜŘΦ !ƭƭƻǿ ǘƘŜ ǳƴƛǘ ǘƻ Ǌǳƴ ŀƴŘ Ŏƻƻƭ ŦƻǊ 
мр ƳƛƴǳǘŜǎΦ  !ƊŜǊ мр ƳƛƴǳǘŜǎ ƻŦ  ŎƻƻƭƛƴƎ ǘƘŜ ǳƴƛǘ ǿƘƛƭŜ 
ǎǿƛǘŎƘŜŘ ƻƴ ǿƛǘƘƻǳǘ ǿŜƭŘƛƴƎΣ ŎȅŎƭŜ ǘƘŜ ǇƻǿŜǊ ǎǿƛǘŎƘ ǘƻ 
ǊŜǎŜǘ ǘƘŜ ǳƴƛǘ ƛŦ ƴŜŜŘŜŘΦ  Lƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀƴ ƻǾŜǊŎǳǊπ
ǊŜƴǘΣ  ǘƘŜ ǿŜƭŘƛƴƎ ƻǳǘǇǳǘ ǿƛƭƭ ŎŜŀǎŜ ŀƴŘ ǘƘŜ  ά{ǘƻǇέ [95 
ǿƛƭƭ ŎƻƳŜ ƻƴ ŀƴŘ ŀƴ ŜǊǊƻǊ ŎƻŘŜ ƻŦ 9hн ǿƛƭƭ ōŜ Řƛǎπ
ǇƭŀȅŜŘΦ   Lƴ Řǳǘȅ ŎȅŎƭŜ ŀƴŘ ƻǾŜǊŎǳǊǊŜƴǘ ŜǾŜƴǘǎΣ ǘƘŜ ǿƛǊŜ 
Ƴŀȅ ŎƻƴǝƴǳŜ ǘƻ ŦŜŜŘ ǿƛǘƘƻǳǘ ƻǳǘǇǳǘΦ hǾŜǊŎǳǊǊŜƴǘ 
ŜǾŜƴǘǎ Ŏŀƴ ōŜ ŎŀǳǎŜŘ ōȅ ǘƻƻ ƭƻǿ ƻŦ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜΣ Ǌǳƴπ
ƴƛƴƎ ƻƴ ǳƴŘŜǊǎƛȊŜŘ ŜȄǘŜƴǎƛƻƴ ŎƻǊŘǎΣ ǘƻƻ ƭŀǊƎŜ ƻŦ ǿƛǊŜ 
ŘƛŀƳŜǘŜǊΣ ǘƻƻ ƘƛƎƘ ƻŦ ǎŜǩƴƎǎ ŦƻǊ ǿƛǊŜ ŘƛŀƳŜǘŜǊΣ ǘƻƻ 
ƘƛƎƘ ƻŦ ƛƴǇǳǘ ǾƻƭǘŀƎŜΣ ƻǊ ƛƴǘŜǊƴŀƭ ƻǊ ŜȄǘŜǊƴŀƭ ŜƭŜŎǘǊƛŎŀƭ 
ŦŀǳƭǘΦ  ²ƘŜƴ ŀƴ ƻǾŜǊŎǳǊǊŜƴǘ Ƙŀǎ ƻŎŎǳǊǊŜŘΣ ǘǳǊƴ ǘƘŜ Ƴŀπ
ŎƘƛƴŜ ƻũ ƛƳƳŜŘƛŀǘŜƭȅΣ ǘƘŜƴ ŎƘŜŎƪ ŀƴŘ ǊŜƳŜŘȅ ǘƘŜ Ŧŀǳƭǘ 
ōŜŦƻǊŜ ŎȅŎƭƛƴƎ ǘƘŜ ǿŜƭŘŜǊ ōŀŎƪ ƻƴΦ   LŦ ǘƘŜ ŜǊǊƻǊ ŘƻŜǎ 
ƴƻǘ ŎƭŜŀǊ ŀƊŜǊ ŎȅŎƭƛƴƎΣ ŎŜŀǎŜ ƻǇŜǊŀǝƻƴ ŀƴŘ Ŏŀƭƭ 9ǾŜǊƭŀǎǘ 
¢ŜŎƘƴƛŎŀƭ {ǳǇǇƻǊǘΦ  5ƻ ƴƻǘ ƛƴǘŜƴǝƻƴŀƭƭȅ ŀƴŘ ǊŜǇŜŀǘŜŘπ
ƭȅ ǘǊƛƎƎŜǊ ǘƘŜ Řǳǘȅ ŎȅŎƭŜ ƭƛƳƛǘŜǊΦ  5ƻƛƴƎ ǎƻ ǊŜǇŜŀǘŜŘƭȅ 
ǿƛƭƭ ǎƘƻǊǘŜƴ ǘƘŜ ƭƛŦŜǎǇŀƴ ƻŦ ǘƘŜ ǳƴƛǘΩǎ ŎƻƳǇƻƴŜƴǘǎΦ   
¦ƴŘŜǊ ƻǊ ƻǾŜǊ ǾƻƭǘŀƎŜǎ ǿƛƭƭ ŀƭǎƻ ǘǊƛƎƎŜǊ ǘƘŜ {ǘƻǇ [95Φ 
¢ƘŜ ŜǊǊƻǊ ŎƻŘŜ ƻŦ 9лм ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘΦ  ¢Ƙƛǎ ƛǎ ƭƛƪŜƭȅ ŀ 
ǊŜǎǳƭǘ ƻŦ ŀ ǇƻƻǊ ǇƻǿŜǊ ǎǳǇǇƭȅΣ ŀ ƭƻƴƎ ŜȄǘŜƴǎƛƻƴ ŎŀōƭŜΣ 
ƻǊ ŦǊƻƳ ǊǳƴƴƛƴƎ ƻũ ƻŦ ŀ ƎŜƴŜǊŀǘƻǊ ǘƘŀǘ ƛǎ ƳŀƭŦǳƴŎǝƻƴπ
ƛƴƎΦ  bƻǘŜΥ  LŦ ŀ ƎŜƴŜǊŀǘƻǊ ƛǎ ƎƻƛƴƎ ǘƻ ōŜ ǳǎŜŘ ǿƛǘƘ ǘƘƛǎ 
ǳƴƛǘΣ ǇƭŜŀǎŜ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ƛǘ ƛǎ ŎŜǊǝŬŜŘ ōȅ ƛǘΩǎ Ƴŀƴǳπ
ŦŀŎǘǳǊŜǊ ǘƻ ōŜ άŎƭŜŀƴ ǇƻǿŜǊΣέ ǿƘƛŎƘ ƛǎ ƴƻǊƳŀƭƭȅ ǎǘŀǘŜŘ 
ŀǎ ƭŜǎǎ ǘƘŀƴ р҈ ¢I5 ό ¢ƻǘŀƭ IŀǊƳƻƴƛŎ 5ƛǎǘƻǊǝƻƴύΦ 9ǾŜǊπ
ƭŀǎǘ ƳŀƪŜǎ ƴƻ ǊŜŎƻƳƳŜƴŘŀǝƻƴ ƻǊ ŎŜǊǝŬŎŀǝƻƴ ƻŦ ŀƴȅ 
ƎŜƴŜǊŀǘƻǊΩǎ ǎǳƛǘŀōƛƭƛǘȅ ŦƻǊ ǳǎŜ ǿƛǘƘ ƻǳǊ ǳƴƛǘǎΦ  ¢ƘŜ ŎŜǊπ
ǝŬŎŀǝƻƴ ƻǊ ǎǘŀǘŜƳŜƴǘ ƻŦ  ŀǎǎǳǊŀƴŎŜ ŦǊƻƳ ǘƘŜ Ƴŀƴǳπ
ŦŀŎǘǳǊŜǊ ƻŦ ǿŀǧŀƎŜ ŀƴŘ ŎƭŜŀƴ ƻǳǘǇǳǘ ŎŀǇŀōƛƭƛǘȅ ƛǎ ǘƻ 
ōŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻŦ ǘƘŜ ƎŜƴŜǊŀǘƻǊΦ   
CƻǊ ǇǊƻǇŜǊ ƻǇŜǊŀǝƻƴ ǿƛǘƘ ŀ ƎŜƴŜǊŀǘƻǊΣ ƳŀƪŜ ǎǳǊŜ ȅƻǳ 
ƘŀǾŜ ŀǘ ƭŜŀǎǘ ŀ ƳƛƴƛƳǳƳ уΣрлл ǿŀǧǎ ƻŦ ǎǳǊƎŜ ŎŀǇŀōƛƭπ
ƛǘȅ ŀƴŘ срлл ǿŀǧǎ ƻŦ Ŏƻƴǝƴǳƻǳǎ ǊŀǘŜŘ ƻǳǘǇǳǘ ŎŀǇŀōƛƭπ
ƛǘȅΦ  !ƴȅ ŦŀƛƭǳǊŜ ƻŦ ǘƘŜ ǳƴƛǘ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǳƴƛǘ ǊǳƴƴƛƴƎ 
ƻƴ άŘƛǊǘȅέ ǇƻǿŜǊ ƻǊ ǳƴŘŜǊǊŀǘŜŘ ǿŀǧŀƎŜ ǿƛƭƭ ƴƻǘ ōŜ 
ŎƻǾŜǊŜŘ ǳƴŘŜǊ ǘƘŜ ǿŀǊǊŀƴǘȅΦ  ¦ƴƛǘ ŦŀƛƭǳǊŜ ƻǊ ŘŀƳŀƎŜ ƛǎ 
ƴƻǘ ŀƭǿŀȅǎ ƛƳƳŜŘƛŀǘŜ ƻǊ ǾƛǎƛōƭŜ ŀƴŘ Ŏŀƴ ƻŎŎǳǊ ƎǊŀŘǳπ
ŀƭƭȅ ƻǾŜǊ ŀ ƭƻƴƎ ǇŜǊƛƻŘ ƻŦ ǝƳŜΦ 
 
 
 
 

Section 1 Introduction and Specifications 



14 

Setup Guide and Component Identification Section 2 

CONNECTIONS AND POLARITY  
REAR 

580 CGA 

5/8ò INERT 

NEMA 6-50P 50A 240V 1 
PHASE 

NOTE: To safely connect the regulator to the cylinder, first make sure the cylinder is 
properly chained and secured.  Then, before connecting the regulator and while stand-
ing to the side of the cylinder (not in front of the discharge), briefly crack the valve and 
allow a 1 to 2 second blast of gas to clear any dirt or contamination from the valve seat.  
Then connect the regulator and screw clockwise until finger tight and finish tightening 
with a wrench. Do not use a pair of pliers.  Make sure the fitting is tight and slowly 
open the valve to check the connection for leaks with luke-warm soapy water (or ap-
proved leak detector solution) applied to the fittings at the valve.  To connect the hose 
to the rear of the unit, connect the 5/8ò gas fitting to the rear, rotating clockwise until 
finger tight.  Then use two (2) wrenches to complete the tightening process.  One 
wrench should be placed on the female machine side gas inlet nut and should be held 
while the other wrench is used to finish tightening the male fitting.  Do not tighten with 
one wrench or damage to the female nut and fitting may occur (even though the fitting 
seems to be tight and secure enough to hold the pressure.)  The female side must be 
held to prevent rotating in the housing, and stripping of the fitting inside.  Check all fit-
tings and connections for leaks once again.  Do not use thread tape or sealant on 
threads of the unit, regulator or cylinder.  These are compression fittings and will tight-
en up once proper pressure has been achieved.  If hoses show sign of leaks, tighten 
the clamps with a pair of side cutters or end nippers.  Simply squeeze the clamp tighter 
until the leak stops or add an additional clamp if necessary. 

The Ball valve will float briefly once the main cylinder valve is opened and 
will then settle down and stop floating after 4 to 5 seconds. Fully open the 
cylinder when in use to prevent valve leaks.   If the valve continues to float, 
you have a leak.  Stop and check.  To adjust the gas flow rate, the welder 
must be turned on.  Select MIG or TIG and set post flow to maximum. Gas 
flow is actuated by pressing the trigger on the torch (or pedal) and tapping 
it.  The small knob on top of the down tube that connects to the hose ad-
justs gas flow rate. Screw the valve counter-clockwise to increase flow.  
This meter will work with both Argon and Argon/CO2 mixes.  The rate is 
calibrated in Cubic Feet per Hour (CFH)  The pressure gauge only con-
firms pressure inside of the tank.  The clear plastic tube determines actual 
flow rate.  As the cylinder looses pressure near the end, flow rate may 
need to be readjusted.  This is normal.  Read the flow rate of the gas at the 
middle of the floating ball.  Do not open the cylinder valve quickly or dam-
age can occur to the regulator occur over time.  Also, do not leave the 
regulator on when not in use or loss of cylinder contents may occur over 
time.  Asphyxiation may occur if leaked cylinder contents flood the area. 

ADJUSTMENT VALVE 

FLOATING BALL 

CYLINDER PRESSSURE  
GAUGE 

TIG:   
For All Metals: 
Use 100% Argon  
Only or Ar/He mix 
No more than 25% 
Helium for best arc 

starts.  
 

MIG:  
Steel: Ar/CO2 Mix, 
75/25 or 80/20 for 
Short Circuit 

  
Stainless: Various 
including 98/2 Ar/
CO2 or Ar/O2 or Tri -

MIX Blends.  
 

Aluminum: 100%
Argon 
Only 
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Setup Guide and Component Identification Section 2 

CONNECTIONS AND POLARITY 
REAR (NOTES)  

Connections: To safely connect the regulator to the cylinder, first make sure the cylinder is 
properly chained and secured.  Then, before connecting the regulator and while standing to the 
side of the discharge (not in front of the discharge), briefly crack the valve and allow a 1 to 2 sec-
ond blast of gas to clear any dirt or contamination from the valve seat.  Then connect the regulator 
and screw the fitting clockwise until finger tight and finish tightening with one (1)  1 1/8ò wrench. 
Do not use a pair of pliers or other grip/lock devices. Use a large adjustable wrench if no other 
wrench is available. Make sure it is tight and slowly open the valve to check the connection for 
leaks with luke-warm soapy water (or approved leak detector solution) applied to the fittings at the 
valve.  To connect the hose to the rear of the unit, screw the 5/8ò gas fitting into the gas inlet on the 
rear of the unit, rotating clockwise until finger tight.  Then use two (2) 3/4ò wrenches to complete 
the tightening process.  One wrench should be placed on the female gas inlet nut and should be 
held tightly to while the other wrench is used to finish tightening the male fitting.  Do not tighten with 
one only one wrench or damage to the female nut and fitting may occur (even though the fitting 
seems to be tight and secure enough to hold the pressure).  The female side must be held to pre-
vent rotating in the housing and stripping of the fitting inside.  Check all fittings and connections for 
leaks once again.  Do not use thread tape or sealant on threads of the unit, regulator or cylinder. 
Plugging and sticking of the gas solenoid valves, regulator or torches may occur if thread sealants 
are used.  The compression fittings used will tighten up once proper pressure has been achieved. 
If the cylinder will not seal, the threads may be worn on the valve or mating surfaces scarred.  If 
hoses show sign of leaks, tighten the  clamps with a pair of side cutters or end nippers.  Gently 
squeeze the clamp tighter until the leak stops or add an additional clamp only if absolutely neces-
sary. If the regulator leaks, while under warranty contact Everlast for a replacement. Warning! 
Never attempt to repair a leaking regulator yourself. The parts are under pressure. Serious 
injury or death may occur.  

Adjustment: The Ball valve will float briefly once the main cylinder valve is opened and will then 
settle down and stop floating after 4 to 5 seconds.  Fully open the cylinder when in use to prevent 
valve leaks.  If the valve continues to float, you have a leak.  Stop and check.  To adjust the gas 
flow rate, the welder must be turned on.  Select MIG or TIG and set post flow to maximum. Gas 
flow is actuated by pressing the trigger on the torch (or pedal) and releasing (or holding depending 
upon the mode selected).  The small knob on top of the down tube that connects to the hose ad-
justs the gas flow rate. Slowly screw the valve counter-clockwise to increase flow and watch the 
ball begin to float.  Read the scale where the ball is floating. The ball should float until the gas flow 
stops.  This meter will work with both Argon and Argon/CO2 mixes.  The rate is calibrated in Cubic 
Feet Per Hour (CFH).  The pressure gauge only confirms pressure inside of the tank.  The clear 
plastic tube determines actual flow rate.  As the cylinder looses pressure near the end, flow rate 
may need to be readjusted.  This is normal.  Read the flow rate of the gas at the middle of the 
floating ball.  Do not open the cylinder valve quickly or damage can occur to the regulator can oc-
cur over time. Caution! Do not leave the regulator on when not in use or loss of  cylinder 
contents  may occur over time.  Asphyxiation may occur if leaked cylinder contents flood 
the area as the gas will displace oxygen. Always use the welder with proper ventilation as 
well to prevent build up of spent gas. 
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Setup Guide and Component Identification Section 2 

CONNECTIONS AND POLARITY  
 

STOP! 

Read the information on this page and the 
following pages carefully.  It contains im-
portant information on correct polarity of 
your torches and guns for all processes.   

CAUTION! 
Pay attention to the separate DC and AC TIG con-
nections.  Failure to do so can result in poor opera-
tion of the welder, and even damage if the unit is im-
properly connected.  The AC connector is designed 
for use in TIG mode only and serves as the work 
clamp connection in AC mode. (Stick mode does not 
provide AC output.) Even if you switch the machine 
to AC, you will still need to move the work clamp ca-
ble to the AC output terminal connector.  The TIG 
torch will always remain in the negative (-) connect-
or.  Remember to switch back to the positive (+) 
connector when reverting to DC TIG operation. 

Remember! 
Remove TIG and Stick torches and controls while MIG welding.  
These connections remain live and can cause the torch to short out 
against any metal it is in contact with.  The MIG gun may remain con-
nected while welding TIG or stick but the nozzle must be insulated 
from contact.  A small rubber hose or non-conductive tubing may be 
slid over the tip of the gun to protect it if needed. Do not attempt to 
weld with the work clamp in the AC port. Check before welding. 



17 

Setup Guide and Component Identification Section 2 

CONNECTIONS AND POLARITY  
MIG (GMAW)* 

GUN + WORK - 

*The feeder connection located under the spool cover must be located on the 
positive terminal.  MIG requires that the gun be used with a positive polarity. 
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Setup Guide and Component Identification Section 2 

CONNECTIONS AND POLARITY  

Flux-Core (F-CAW)* 

GUN - WORK + 

*The feeder connection located under the spool cover must be located on the negative terminal.  Flux-
Core wire requires that the gun be used electrode negative (EN) in most cases.  Consult the wire manu-
facturer recommendations as the final authority .  Dual shield wire is run  
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Setup Guide and Component Identification Section 2 

CONNECTIONS AND POLARITY  

MIG (GMAW) with Spool Gun* 

*The feeder connection located under the spool cover must be located on the posi-
tive terminal.  MIG requires that the gun be used with a positive polarity. Keep in 
mind that if the gun is used with steel flux-core wire the work connection must be 
positive and the gun connection must re-connected negative under the spool cover. 

GUN + 

WORK - 

CONTROL 

NOTE: This unit cannot be 
fitted with a push-pull gun. 
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Setup Guide and Component Identification Section 2 

CONNECTIONS AND POLARITY  

DC TIG ONLY! (GTAW-DC) 

The foot pedal and the torch switch cannot be connected at the same time.  The torch switch may remain attached to the 
torch, but since they both use the control connection and serve a similar purpose only may be used at a time. Note: The 
unit is supplied with a water-cooled torch and the diagram depicts proper connection for water-cooled torches. Do not use 
this torch without a water cooler or torch damage will occur.  To determine the gas line blow through the lines with com-
pressed air. Improper connection will result in no gas flow or water coming out of the torch head.  For an air-cooled torch 
alternative (all air-cooled torches handle 200 amps or less), contact Everlast for a full range of Everlast and NOVA  torches. 

WORK + 

TORCH - 

PEDAL 

TO CONTROL 

SWITCH 

TO COOLER 

 GAS 

FROM COOLER 

Note: Pictured, Water-Cooled Setup.  Although fitted with 
a water cooler power plug on the rear, the water cooler is 
optional and must be purchased separately. The unit comes 
with a 26 series air-cooled TIG torch to support the 200 amp 
capability of the welder. To connect the 26 series, the 
DINSE connector return line pictured below as ñto coolerò 
actually becomes the gas line. If needed, any series and 
brand torch, including any water-cooled torch may be fitted 
to the unit, including water cooled A DINSE 35 connector 
will have to be purchased from the torch supplier in addition 
to the torch. However, to simplify this process, contact Ever-
last for a NOVA brand torch product that is for a high-
quality, flexible torch specifically designed to fit your unit. 



21 

Setup Guide and Component Identification Section 2 

CONNECTIONS AND POLARITY  

AC TIG ONLY! (GTAW-AC) 

The foot pedal and the torch switch cannot be connected at the same time.  The torch switch may remain attached to the 
torch, but since they both use the control connection and serve a similar purpose only may be used at a time. Note: The 
unit is supplied with a water-cooled torch and the diagram depicts proper connection for water-cooled torches. Do not use 
this torch without a water cooler or torch damage will occur.  To determine the gas line blow through the lines with com-
pressed air. Improper connection will result in no gas flow or water coming out of the torch head.  For an air-cooled torch 
alternative (all air-cooled torches handle 200 amps or less), contact Everlast for a full range of Everlast and NOVA  torches. 

TORCH - 

CONTROL 

PEDAL SWITCH 

TO COOLER 

FROM COOLER 

 GAS 

WORK (AC) 

Note: Although fitted with a water cooler power plug 
on the rear, the water cooler is optional and must 
be purchased separately. The unit comes with a 26 
series air-cooled TIG torch to support the 200 amp 
capability of the welder. Any series and brand torch, 
including any water-cooled torch may be fitted to 
the unit, including water cooled A DINSE 35 con-
nector will have to be purchased from the torch 
supplier in addition to the torch. However, to simpli-
fy this process, contact Everlast for a NOVA brand 
torch product that is for a high-quality, flexible torch 
specifically designed to fit your unit. 
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Setup Guide and Component Identification Section 2 

CONNECTIONS AND POLARITY  
Stick (SMAW)* 

TORCH+ WORK - 

*This is the typical setup for stick welding.  Most all welding electrodes use electrode posi-
tive as the preferred polarity.  Some will run electrode negative (EN) if needed.  Most will 
not perform well in EN.  Consult the electrode manufacturerôs recommendations for appli-
cations of EN.  Usually E6011 is considered to be able to run EN, but runs better EP. 
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C 

INSTALLING THE WIRE SPOOL  

- 

To thread the wire from the spool properly through the wire feeder into the gun: 
1. Install the MIG gun as instructed in ñTo install the MIG gun (torch)ò above.  Loosen the top idler roller tensioner, rotating the black tensioner knob counter-clockwise. 

2. Flip the tensioner down, toward you, releasing the carrier arm that holds the top drive rolls. 

3. Raise the carrier arm up. Inspect the drive rolls to make sure that each rollerôs groove size matches the wire diameter.  Also make sure correct type of drive rollers are used. i.e. 
Flux-Core drive rolls use special serrated rolls. (Top driven rollers do not have grooves and are not to be removed). 

4. Reversal of the lower drive roll to select the right size drive groove may be necessary.  To reverse the lower drive roll:  Remove the retaining screw with the black plastic 
securing the lower drive roll. Remove the outer ring of the drive roll and flip the drive roll over. The drive roll is actually made of two pieces.  Hold the inner assembly of the drive 
roll on with one finger (to prevent it from slipping off the shaft), while slipping the outer ñrimò of the drive roll off with the other hand.  NOTE: Both inner and outer parts of the 
assembly have locating keys.  To reinstall:  Line up the outer rim of the drive roll keyway with the locating key.  Reassemble and tighten.  Before finishing assembly, make 
sure the locating key is fully in place and have not slipped out of the key way during assembly.  Lightly coat the inner mating surfaces with light weight lubricant oil if necessary to 
prevent future seizure.  Do not lubricate the surfaces of the drive rolls or wire slipping and erratic feeding  may result. 

5. Follow instructions above: ñTo Load Spool of Wire.ò  Make sure the spool of wire is loaded correctly so that the wire unrolls from the bottom of the spool (counter-clockwise).  
Thread the wire into the coiled guide and over the matching groove in lower drive roll. Thread the wire fully through until it threads into the gun section 4ò-6ò. Lower the upper 
drive roll into contact with the lower drive roll while keeping the wire securely fixed in the groove. If needed, use a screwdriver with a fine blade or small pick to keep the welding 
wire from moving out of the grooves until step 6 is completed. Recheck once again that the correct drive groove has been selected.   

6. Raise drive roll tensioner back into place. Tighten it slightly so the wire will feed. Make a note of the visible markings on tensioner handle for future reference. 

7. Remove the contact tip from the torch. (Not Shown). Hold the torch cable and gun as straight as possible, in direct line with the unit so feeding of the wire through the gun 
liner is smooth and easy.  Press the gun trigger to feed wire until the wire exits the end of the torch.  Reinstall the contact tip over the wire over the wire and tighten it. 

8. To prevent bird nesting or slipping of the wire, adjust the tensioner clockwise until the drive rolls will not slip when the wire comes into contact with a hard surface. The wire will 
curl up on end while feeding under power.  If you over-tension the wire, you will increase the chances of bird nesting of the wire (balling up of the wire or curling of the wire 
around the drive rolls), so it is best to tighten just until wire stops slipping and is able to curl up.  Extra tension can deform wire and prematurely wear the drive rolls. Slowing of 
the feeder may result as well. Remember not to test on any metal attached to the work clamp to prevent the wire from arcing while performing this test. 

1 

4 

5 

A 

B 

C 

To load the spool of wire: 
1. Loosen and remove the small threaded tensioning nut on the spool 

carrier by turning it counter-clockwise.  
2. Remove the tensioning spring and outer hub spacer.  
3. Slide spool onto the shaft. Make sure wire is unwinding from the bottom 

of the spool.  Lift the spool enough to ensure that the hub seats on the 
inner shoulder of the carrier. (For 4ò rolls, spool will fit against inner 
shoulder). Some rolls, depending upon brand, may fit slightly different. 

4. Reinstall the outer hub spacer, with the short side of the spacerôs 
shoulder facing in. (For 4ò rolls, the long side will face in and sandwich 
the roll between the inner and outer hubs). 

5. Reinstall the tensioning spring and threaded tensioning nut 
6. Lightly spin the spool.  If it free-wheels more than 1/4 turn, tighten the 

tensioning hex nut slightly, 1/4 turn and retest the free wheel. If it does 
not free-wheel at all, loosen the nut until it free wheels 1/4  turn. 

7. Locate the end of the wire and clip the bent end of the wire so that it will 
feed through the wire feed mechanism smoothly.  Carefully hold the 
spool of wire with one hand so the wire will not de-spool.  Be sure to 
clip the end of the wire with a pair of sharp wire cutters so the wire is 
cut completely straight. Proceed to instructions listed below: ñTo 
thread wire from the spool properly through the feeder.ò   

 8 

Bottom Drive Roll Sizing 
(See side for stamped size) 

.6mm=.023ò-.025ò 

.8mm=.030ò 

.9mm=.035ò 
1.0mm=.040ò 
1.2mm=.045ò 

To change the polarity of the MIG gun: Unscrew the screw from  the (+) terminal.  Move  copper 
cable lug to the hole in the  (ð ) terminal lines up with the hole in the buss bar. Reinstall the  
screw into the ( ð ) terminal. Tighten until cable is secure and will not rotate if moved by hand. 

To install the MIG gun (torch). 
A. Align pins on the torch connector with the feeder receptacle. 
B. Fully engage the connector into the receptacle on the welder. 
C. Twist the plastic hand nut on the connector clockwise until it is 

snug. Tighten only by hand or damage may result. 
4 
5 

  

3 

2 

6 
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aLD όDa!²ύ Ҍ - 
C[¦· /hw9 όC/!²ύ -  Ҍ 
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¢LD όD¢!²ύ - Ҍ κ!/ 

Table 1 
D9b9w![ th[!wL¢¸ w9/haa9b5!¢Lhb{ϝ 

ϝ/ƻƴǎǳƭǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻŦ ǘƘŜ ŬƭƭŜǊ ƳŀǘŜǊƛŀƭ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ŎƻƴŎŜǊƴƛƴƎ ǇƻƭŀǊƛǘȅ Φ 

twh/9{{ D!{ 

 aLD όDa!²ύ {¢99[ улκнл !Ǌκ/hн ƻǊ трκнр !Ǌκ/hн  ƻǊ млл҈ /hн ŦƻǊ ǎƘƻǊǘ /ƛǊŎǳƛǘ aLD 
ул҈ ƻǊ ƘƛƎƘŜǊ !ǊƎƻƴ ŎƻƴǘŜƴǘ όǊŜŎƻƳƳŜƴŘΥ  флκмл /hн ύ ƻǊ ǎƛƳƛƭŀǊ ŎƻƴǘŜƴǘ ŦƻǊ 
ǘǊǳŜ !Ȅƛŀƭ {ǇǊŀȅ ¢ǊŀƴǎŦŜǊΦ  {ŜŜ ōŜƭƻǿ ŦƻǊ  ōŀǎƛŎ ƅƻǿ ǊŀǘŜǎΦ 

aLD όDa!²ύ {¢!Lb[9{{ фуκн !Ǌκhн Σ фуκн !Ǌκ/hнΣ ƻǊ ¢ǊƛaƛȄκ {ǘŀƛƴaL· ǿƛǘƘ IŜƭƛǳƳ όнл-ор /CIύ 

aLD 5¦![ {IL9[595 Cƻƭƭƻǿ ǿƛǊŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ƛƴ ǇǊƻŘǳŎǘ ƭƛǘŜǊŀǘǳǊŜΦ 

aLD όDa!²ύ ![¦aLb¦a млл҈ !ǊƎƻƴ όор ǘƻ пл/CI ƛǎ ǳǎǳŀƭƭȅ ƴŜŜŘŜŘ ŦƻǊ  ŎƭŜŀƴŜǊ ǿŜƭŘǎύ 

¢LD όD¢!²ύ  {¢99[κ{¢!Lb[9{{ млл҈ !ǊƎƻƴ όмл-ол /CI ŘŜǇŜƴŘƛƴƎ ǳǇƻƴ ŎǳǇ ǎƛȊŜ ŀƴŘ ǿŜƭŘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘύ 

¢¸tL/![ D!{ {9[9/¢Lhb !b5 {9¢¢LbD  D¦L59 Table 2 

²Lw9 5L!a9¢9w  ²9[5LbD !at{ ό!ύ t[!¢9 ¢IL/Yb9{{ D!{ C[h² w!¢9  

Φлноέ όлΦс ƳƳύ  нр-ммл Φлплέ-Φлсоέ όмΦл-мΦсύ мр-нл /CI κт-мл ƭǇƳ 

Φлолέ όлΦу ƳƳύύ ор-нлл Φлплέ-Φмнуέ όмΦл-оΦнύ нл-нр /CIκ мл-мп ƭǇƳ 

Φлорέ όлΦф ƳƳύ пр-нлл Ҍ Φлплέ-ΦмнуέΦόмΦл-оΦнύ нл-нр/CIκ мл-мп ƭǇƳ 

Φлплέ όмΦл ƳƳύ пр-нллҌ Φлрлέ-ΦнрέҌόмΦн-сΦлҌύ нрҌ /CIκ мпҌ ƭǇƳ 

Φлпрέ όмΦн ƳƳύ сл-нллҌ ΦнрέҌ όсΦлҌύ нрҌ /CIκ мпҌ ƭǇƳ 

aLD όDa!²ύ /¦ww9b¢κ²Lw9κ{LbD[9 t!{{ ¢IL/Yb9{{ D9b9w![ {¦DD9{¢Lhb{ Table 3 

IMPORTANT:  Use the synergic function of the welder if you are unsure of the best volt and wire feed/amp settings to use.  This feature 
automatically sets a generally useable volt/amp ratio for you.  After this is selected and wire type and diameter of the wire is selected it is 
a simple matter of turning the amps up or down until the arc is stable and the sound of the arc is a crisp frying sound.  If no workable setting is 
obtained, the volt setting may be selected and adjusted up or down while in synergic mode. Adjusting the volts will reset the volt/amp ratio and 
create a whole new range of adjustment capability.  Deviating from the standard the shielding gas mix for the metal/wire in MIG mode will 
affect how accurate the volt/amp ratio is.  The synergic mode provides much better results in general than a chart can provide. Please note 
that in synergic mode, the unit display defaults to read in Amps, not the actual wire feed speed (IPM) while adjusting. This is not 
denoted by a separate LED light. Also, note that the unit will default to a relatively low amp setting.  This is intentional as the welder 
does not compute the thickness of the metal being welded.  You will need to adjust the Amps to match the metal thickness yourself.  
Displaying in Amps in synergic mode is a more accurate method since the wire diameter and type is entered and actual amps can be pre-
computed before the gun trigger is activated.  While actively welding in manual or synergic modes, both the volt meter and the wire feed/amp 
meter will display actual, real time output.  There will be some variation in the reading as arc length, angle and even metal cleanliness con-
stantly fluctuate. Keep in mind that wire feed speed controls amps, but the same wire feed speed feed setting on different diameter 
wires will change the amount of amps delivered at the same set feed rate.  Many wire manufacturers provide a range of amps and or 
wire speed feed, and volts  for their wire type in the printed material in their brochures, packaging information, or in their online information.  
Actual suggested wire feed speed/amp and volt ranges may differ somewhat from brand to brand. MIG inductance settings will also affect final 
preferred settings. You'll find that settings will vary according to the welding position and joint type. Any recommendation will not be 100% 
accurate and can vary widely.  For additional help with manual or synergic setup, consider downloading one of the numerous welding apps 
available online.  Before adjustment of volts and amps begins, set the inductance to approximately 65-75%, then fine tune the induct-
ance only after all fine tuning of volts and amps has been completed.  Stainless will usually require around 90 to 100% setting for 
inductance for proper wet-in of the puddle but that also will vary a little based upon wire class and gas mix.  Generally, in spray 
mode inductance is not much of a factor, but leave the setting at the recommended settings for short circuit transfer. 

Setup Guide and Component Identification Section 2 
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м-о ƳƳκΦлплέ-мκуέ пл-ул όсл-мнрύ м-н ƳƳκΦлплέ-оκонέ у-мр /CI κп-т ƭǇƳ 

о-с ƳƳκ мκуέ-мκпέ ул-нлл όмнр-нллύ н-о ƳƳκ оκонέ-мκуέ мр-нр /CIκ т-мп ƭǇƳ 

с-мл ƳƳ мκпέ-оκуέ мрл-нлл όнллҌύ о-с ƳƳκ мκуέ-мκпέ нлҌ /CIκмл-мр ƭǇƳΦ 

a9¢![ ¢IL/Yb9{{  9[9/¢wh59 {L½9 ²9[5LbD !at{ 

ғ м ƳƳκΦлплέ мΦр ƳƳκ мκмсέ нл-пл 

н ƳƳκΦлулέ н ƳƳκоκонέ пл-фл 

о ƳƳκ мκуέ оΦн ƳƳκмκуέ фл-ммл 

п-р ƳƳκ оκмсέ оΦн-п ƳƳκ мκуέ фл-мол 

с-мл ƳƳκ мκпέ-оκуέ пςр ƳƳκ мκуέ-рκонέ мол-нлл 

 {¢L/Y ό{a!²ύ ht9w!¢Lhb D¦L59 

¢LD όD¢!²ύ ht9w!¢Lhb D¦L59 Chw {¢99[ ό![¦aLb¦aύϝ 
ϝ!ǎ ŀ ƎŜƴŜǊŀƭ ǊǳƭŜΣ ǎŜǘ ŀƳǇŜǊŀƎŜ  ǳǎƛƴƎ м ŀƳǇ ŦƻǊ ŜǾŜǊȅ Φллмέ ƻŦ ƳŜǘŀƭ ǘƘƛŎƪƴŜǎǎ ŦƻǊ ŀƭǳƳƛƴǳƳΦ [Ŝǎǎ ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ 5/Φ 

 

 ¢¦bD{¢9b {9[9/¢Lhb D¦L59 Chw !b Lb±9w¢9w 

TYPE PERCENT COLOR  PROCESS RECOMMENDATION 

Pure 100% Tungsten Green  AC NOT RECOMMENDED!  
Do not use in an inverter.  Designed for use in 
a transformer only. 

Thoriated 
(slightly radioactive) 

2% Thorium Red AC/DC YES. Great for all purpose welding. Most eco-
nomical. Best for DC, Good for AC. Excellent 
arc starting. 

Ceriated 2% Ceria Orange AC/DC YES. Good for low amp use. Good for AC  and 
DC.  Some fade out in performance at the 
higher end of the range may be observed over 
other types.  Good arc starts. 

Lanthanated 1.5% Lanthanum Gold AC/DC YES. Best alternative to 2% Thoriated. Tough 
performer. Good for AC and DC. 

Lanthanated 2% Lanthanum Blue AC/DC YES. Slight  advantage over 1.5% Lan-
thanated. Best for AC and DC use.  Good arc 
starting. Holds point well in AC and DC. 

Zirconiated 1% Zirconia Brown AC NOT RECOMMENDED! 
Do not use in an inverter. Designed for Trans-
former use only.  

E-3/Tri-Blend/Rare 
Earth Mix 

Various Purple/
other 

AC/DC May be used with good results, but metal com-
position and quality may vary.  Not an industry 
standardized type. Many blend in Zirconiated, 
which is typically not recommended for inverter 
use.  Personal experience and brand experi-
mentation may be required to obtain best  and 
most consistent results. 
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aƛŘŘƭŜ tŀƴŜƭ ±ƛŜǿ ŀƴŘ 9ȄǇƭŀƴŀǝƻƴ ƻŦ /ƻƴƴŜŎǝƻƴǎ 
 
мΦ bŜƎŀǝǾŜ /ƻƴƴŜŎǘƻǊΦ   ¢ƘŜ 5Lb{9 ор {ǘȅƭŜ Ŏƻƴπ
ƴŜŎǘƻǊ ƛǎ ŀƴ ƛƴŘǳǎǘǊȅ ǎǘŀƴŘŀǊŘ ǎƛȊŜŘ ŎƻƴƴŜŎǘƻǊΦ  
¢ƘŜ ǇƻƭŀǊƛǘȅ ƻŦ ǘƘŜ ǘŜǊƳƛƴŀƭ ƛǎ ŀƭǿŀȅǎ ƴŜƎŀǝǾŜ 
ŀƴŘ ŘƻŜǎ ƴƻǘ ŎƘŀƴƎŜΦ  ¢Ƙƛǎ ǘŜǊƳƛƴŀƭ ƛǎ ǳǎŜŘ ŀǎ ŀ 
ǿƻǊƪ ŎƭŀƳǇ ƭƻŎŀǝƻƴ ŦƻǊ aLD ŀƴŘ {ǝŎƪ ²ŜƭŘƛƴƎΦ  
CƻǊ ¢LD ǘƘŜ ƴŜƎŀǝǾŜ ŎƻƴƴŜŎǘƻǊ ƛǎ ŀƭǿŀȅǎ ǳǎŜŘ ŀǎ 
ǘƘŜ ƭƻŎŀǝƻƴ ƻŦ ǘƘŜ ¢LD ǘƻǊŎƘΣ ǿƘŜǘƘŜǊ ƛƴ 5/ ƻǊ 
!/ ƳƻŘŜǎΦ  ¢ƻ ŎƻƴƴŜŎǘ ǘƘŜ ǘŜǊƳƛƴŀƭΣ ŀƭƛƎƴ ǘƘŜ 
ǘŜǊƳƛƴŀƭ ǘŀō ƻƴ ǘƘŜ ƳŀƭŜ ǘƻǊŎƘκǿƻǊƪ ŎƭŀƳǇ 
ŬǩƴƎ ǘƻ ǘƘŜ ǎƭƻǘ ƻƴ ǘƘŜ ŦŜƳŀƭŜ ŬǩƴƎ ƻƴ ǘƘŜ 
ǿŜƭŘŜǊ ŀƴŘ ǘǿƛǎǘ ŎƭƻŎƪǿƛǎŜ ǳƴǝƭ ǘƘŜ ŎƻƴƴŜŎǘƻǊ ƛǎ 
ǝƎƘǘΦ 

нΦ !/ /ƻƴƴŜŎǘƻǊΦ   ¢ƘŜ 5Lb{9 ор {ǘȅƭŜ ŎƻƴƴŜŎǘƻǊ ƛǎ 
ŀƴ ƛƴŘǳǎǘǊȅ ǎǘŀƴŘŀǊŘ ǎƛȊŜŘ ŎƻƴƴŜŎǘƻǊΦ  ¢Ƙƛǎ ǘŜǊπ
Ƴƛƴŀƭ Ƙŀǎ ƻƴŜ ǳǎŜ ƻƴƭȅΦ  Lǘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ōŜ ǳǎŜŘ 
ƻƴƭȅ ƛƴ !/ ¢LD ƳƻŘŜΦ  ²ƘŜƴ !/ ¢LD ǿŜƭŘƛƴƎ 
ƳƻŘŜ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǿƻǊƪ ŎƭŀƳǇ ǎƘƻǳƭŘ ōŜ ǊŜƭƻπ
ŎŀǘŜŘ  ǘƻ ǘƘƛǎ ǘŜǊƳƛƴŀƭΦ  ¢ƘŜ ¢LD ǘƻǊŎƘ ǿƛƭƭ ǊŜƳŀƛƴ 
ƛƴ ǘƘŜ ƴŜƎŀǝǾŜΦ   ²ŀǊƴƛƴƎΥ bŜǾŜǊ ǳǎŜ ǘƘƛǎ Ŏƻƴπ
ƴŜŎǝƻƴ ǿƛǘƘ ǘƘŜ ¢LD ǘƻǊŎƘ ƻǊ ŀƴȅ ƻǘƘŜǊ ǘƻǊŎƘ ƻǊ 
ƳƻŘŜ ƻŦ ƻǇŜǊŀǝƻƴ ŜȄŎŜǇǘ !/ ¢LD ƻǊ ŘŀƳŀƎŜ 
Ƴŀȅ ƻŎŎǳǊΦ  

оΦ /ƻƴǘǊƻƭ /ƻƴƴŜŎǘƻǊΦ   ¢Ƙƛǎ ŎƻƴƴŜŎǘƻǊ ǎŜǊǾŜǎ 
ŘƛũŜǊŜƴǘ ŦǳƴŎǝƻƴǎ ƛƴ ŘƛũŜǊŜƴǘ ƳƻŘŜǎΦ  Lƴ ¢LD 
ƳƻŘŜ ǘƘƛǎ ŎƻƴƴŜŎǘƻǊ ƛǎ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀǊŎ ƛƴƛǝŀπ
ǝƻƴ ƛƴ ¢LD ƳƻŘŜΦ  ²ƘŜƴ ǘƘŜ ¢LD ǘƻǊŎƘ ǎǿƛǘŎƘ ƛǎ 
ŎƻƴƴŜŎǘŜŘΣ ƛǘ ŎƻƴǾŜȅǎ ǘƘŜ н¢κп¢ ǎƛƎƴŀƭ ǘƻ ƻǇŜǊπ
ŀǘŜ ǘƘŜ ǎŜǉǳŜƴŎŜǊ ό ŎƻƴǘǊƻƭǎ ǇǊŜƅƻǿΣ ǎǘŀǊǘ ŀƳǇǎΣ 
ǳǇǎƭƻǇŜΣ ǿŜƭŘƛƴƎ ŀƳǇǎΣ ŘƻǿƴǎƭƻǇŜ ŀƴŘ ŜƴŘ 
ŀƳǇǎύ ²ƘŜƴ ǘƘŜ Ŧƻƻǘ ǇŜŘŀƭ ƛǎ ŎƻƴƴŜŎǘŜŘ ŦƻǊ ¢LD 
ƳƻŘŜΣ ƛǘ ǎŜǊǾŜǎ ƴƻǘ ƻƴƭȅ ǘƻ ǎǘŀǊǘ ǘƘŜ ŀǊŎΣ ōǳǘ ǘƻ 
ǊŜƎǳƭŀǘŜ ǘƘŜ ŀƳǇǎΦ  ¢ƘŜ Ŧƻƻǘ ǇŜŘŀƭ ǎŜƴŘǎ ŀ ǎƛƎƴŀƭ 
ǘƻ ǘƘŜ ǿŜƭŘŜǊ ǘƻ ǎǘŀǊǘ ǘƘŜ ŀǊŎ ŀƴŘ ŀ ǎƛƎƴŀƭ ǘƘŀǘ 
ǘŜƭƭǎ ǘƘŜ ǿŜƭŘŜǊ ǿƘŀǘ ǊŜƭŀǝǾŜ Ǉƻǎƛǝƻƴ ǘƘŜ Ŧƻƻǘ 
ǇŜŘŀƭ ƛǎ ƛƴ ǘƻ ƛƴŎǊŜŀǎŜ ƻǊ ŘŜŎǊŜŀǎŜ ǘƘŜ ŀƳǇŜǊŀƎŜΦ 
Lƴ ǎǇƻƻƭ Ǝǳƴ ƳƻŘŜ ƛǘ ǎŜǊǾŜǎ ǘƻ ǊŜƎǳƭŀǘŜ ǘƘŜ ǿƛǊŜ 
ǎǇŜŜŘ ŀƴŘ ƛƴƛǝŀǘŜ ǘƘŜ ŀǊŎΦ  ¢ƘŜ  ŎƻƴǘǊƻƭ ƪƴƻō ƻƴ 
ǎƛŘŜ ƻŦ ǘƘŜ Ǝǳƴ ƛǎ ǳǎŜŘ ǘƻ  ŎƘŀƴƎŜ ǿŜƭŘƛƴƎ ǿƛǊŜ 
ŘŜƭƛǾŜǊȅ ǎǇŜŜŘΣ ǘƘŜǊŜōȅ ǊŜƎǳƭŀǝƴƎ ǘƘŜ ŀƳǇǎΦ  
¢ƘŜ Dǳƴ ǘǊƛƎƎŜǊ ǎƛƎƴŀƭǎ ǘƘŜ ǿŜƭŘŜǊ ǘƻ ǎǘŀǊǘ ŦŜŜŘπ
ƛƴƎ ǘƘŜ ǿƛǊŜΣ ŀƴŘ ǘƻ ƛƴƛǝŀǘŜ ǘƘŜ ŀǊŎΦ 

пΦ tƻǎƛǝǾŜ /ƻƴƴŜŎǘƻǊΦ  ¢ƘŜ 5Lb{9 ор {ǘȅƭŜ ŎƻƴƴŜŎǘπ
ƻǊ ƛǎ ŀƴ ƛƴŘǳǎǘǊȅ ǎǘŀƴŘŀǊŘ ǎƛȊŜŘ ŎƻƴƴŜŎǘƻǊΦ  ¢ƘŜ 
ǇƻƭŀǊƛǘȅ ƻŦ ǘƘŜ ǘŜǊƳƛƴŀƭ ƛǎ ŀƭǿŀȅǎ ǇƻǎƛǝǾŜΦ  ¢Ƙƛǎ 
ǘŜǊƳƛƴŀƭ ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ ǘƻǊŎƘ όŜƭŜŎǘǊƻŘŜ ƘƻƭŘŜǊύ
ŎƻƴƴŜŎǝƻƴ ƛƴ ǎǝŎƪ ƳƻŘŜΦ  Lƴ 5/ ¢LD ƳƻŘŜ ǘƘƛǎ ƛǎ 
ǘƘŜ ƭƻŎŀǝƻƴ ƻŦ ǘƘŜ ǿƻǊƪ ŎƭŀƳǇΦ  ¢Ƙƛǎ ƛǎ ǳǎŜŘ ŀǎ 
ǘƘŜ ǿƻǊƪ ŎƭŀƳǇ ƭƻŎŀǝƻƴΣ ƻƴƭȅ ǿƘƛƭŜ ƛƴ 5/ ¢LD 
ƳƻŘŜΦ   Lƴ !/Σ ƳƻŘŜ ǘƘŜ ǿƻǊƪ ŎƭŀƳǇ ǿƛƭƭ ōŜ 
ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ ǘƘŜ !/ /ƻƴƴŜŎǘƻǊΦ 

рΦ Dŀǎ /ƻƴƴŜŎǝƻƴΦ    ¢Ƙƛǎ ƛǎ ǘƘŜ Ǝŀǎ ŎƻƴƴŜŎǝƻƴ 
ǿƘŜƴ ǿŜƭŘƛƴƎ ƛƴ ¢LD ƳƻŘŜΦ  ¢ƘŜ ǉǳƛŎƪ ŎƻǳǇƭŜǊ ƛǎ 
ŘŜǎƛƎƴŜŘ ǘƻ ƻũŜǊ ǉǳƛŎƪ ŀƴŘ ŜŶŎƛŜƴǘ ŎƻǳǇƭƛƴƎ ƻŦ  
ǘƘŜ ¢LD ǘƻǊŎƘ Ǝŀǎ ƭƛƴŜΦ  LŦ ȅƻǳ ŀǊŜ ǳǎƛƴƎ ŀ ǿŀǘŜǊ-
ŎƻƻƭŜŘ ǘƻǊŎƘΣ ōŜŦƻǊŜ ŀǧŜƳǇǝƴƎ ǘƻ ŎƻƴƴŜŎǘ ǘƘŜ 
Ǝŀǎ ƭƛƴŜΣ ōƭƻǿ ǘƘǊƻǳƎƘ ǘƘŜ Ǝŀǎ ƭƛƴŜ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ 
Ǝŀǎ ŘƻŜǎ ƛƴŘŜŜŘ ŜȄƛǘ ǘƘǊƻǳƎƘ ǘƘŜ ǘƻǊŎƘ ƘŜŀŘΦ  
hǘƘŜǊǿƛǎŜΣ ƛƳǇǊƻǇŜǊ Ǝŀǎ ŎƻƴƴŜŎǝƻƴ Ƴŀȅ ƻŎŎǳǊΦ 

сΦ 9ǳǊƻ aLD /ƻƴƴŜŎǘƻǊΦ  ¢ƘŜ aLD Ǝǳƴ ŀƴŘ {Ǉƻƻƭ Ǝǳƴ 
ŎƻƴƴŜŎǘ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘƛǎ ŬǩƴƎΦ  ¢ƘŜ ŎƻƴƴŜŎǝƻƴ 
ƻũŜǊǎ  ǉǳƛŎƪ ŀƴŘ ǎŜŎǳǊŜ ŬǩƴƎ ƻŦ ǘƘŜ aLD Ǝǳƴ ƻǊ 
ǎǇƻƻƭ Ǝǳƴ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ ǳƴƛǘΦ  ¢ƻ ǎŜŎǳǊŜ ǘƘŜ Dǳƴ 
ǘƻ ǘƘŜ ŬǩƴƎΣ ŀƭƛƎƴ ǘƘŜ ǎƳŀƭƭ Ǉƛƴǎ ŀƴŘ ƭŀǊƎŜ Ǝŀǎ 
ŎƻƴŘǳŎǘƻǊ ŬǩƴƎ ŀƴŘ ǎƭƛŘŜ ǘƻƎŜǘƘŜǊ ǳƴǝƭ ƛǘ  ŎƻƳπ
ǇƭŜǘŜƭȅ ǎŜŀǘǎ ƘƻƳŜΦ  ¢ƘŜƴΣ ƎŜƴǘƭȅ ǎŎǊŜǿ ǘƘŜ  ƻǳǘŜǊ 
ǇƭŀǎǝŎ ƘŀƴŘ ƴǳǘ ƻƴ ǘƘŜ ǘƻǊŎƘ ŎƻƴƴŜŎǘƻǊ  ŎƭƻŎƪǿƛǎŜ 
ǳƴǝƭ ǘƘŜ  ŬǩƴƎ ƛǎ ǎŜŎǳǊŜŘΦ  5ƻ ƴƻǘ ƻǾŜǊǝƎƘǘŜƴ ƻǊ 
ǳǎŜ ŀƴȅ ǘƻƻƭ ƻǊ ǇƭƛŜǊǎ ǘƻ  ŦǳǊǘƘŜǊ ǝƎƘǘŜƴ ǘƘŜ ƴǳǘ ƻǊ 
ŘŀƳŀƎŜ Ƴŀȅ ƻŎŎǳǊΦ  IŀƴŘ ǝƎƘǘ ƛǎ ǎǳŶŎƛŜƴǘΦ 

тΦ /ƭŜŀǊ tƭŀǎǝŎ tǊƻǘŜŎǝǾŜ /ƻǾŜǊΦ  ²ƘŜƴ ǘƘŜ Ƴŀπ
ŎƘƛƴŜ ƛǎ ƛƴ ǳǎŜΣ ƪŜŜǇ ǘƘƛǎ ǇǊƻǘŜŎǝǾŜ ŎƻǾŜǊ Řƻǿƴ ǘƻ 
ǇǊŜǾŜƴǘ ǎǇŀǊƪ ŘŀƳŀƎŜ ƻǊ ¦± ŘŀƳŀƎŜ ǘƻ ǘƘŜ ǇŀƴŜƭ 
ŦǊƻƳ ƛƴǘŜƴǎŜ ŀǊŎ ǊŀȅǎΦ  ²ƘŜƴ ƴƻǘ ƛƴ ǳǎŜ ǘƘŜ ǇŀƴŜƭ 
ǎƘƻǳƭŘ ǊŜƳŀƛƴ Řƻǿƴ ŀǎ ǿŜƭƭΦ  ¢ƘŜ ƻƴƭȅ ǝƳŜ ǘƘŜ 
ǇŀƴŜƭ ǎƘƻǳƭŘ ōŜ ǊŀƛǎŜŘ ƛǎ ŘǳǊƛƴƎ ŀŘƧǳǎǘƳŜƴǘΦΦ 
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CǊƻƴǘ tŀƴŜƭ 5ŜǎŎǊƛǇǝƻƴ ŀƴŘ 9ȄǇƭŀƴŀǝƻƴ ƻŦ ŦǳƴŎǝƻƴΥ 
 
мΦ ±ƻƭǘǎκ{ŜŎƻƴŘǎκtŜǊŎŜƴǘ 5ƛǎǇƭŀȅ ŀƴŘ [95ǎΦ ¢ƘŜ 
±ƻƭǘκCǳƴŎǝƻƴ ŘƛǎǇƭŀȅ ǿƻǊƪǎ ƛƴ ŎƻƴƧǳƴŎǝƻƴ ǿƛǘƘ 
ǘƘŜ [95ǎ ŘƛǊŜŎǘƭȅ ōŜǎƛŘŜ ǘƘŜ ŘƛǎǇƭŀȅΦ  !ǎ ŘƛũŜǊŜƴǘ 
ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ǎŜƭŜŎǘŜŘΣ  ǘƘŜ [95Ωǎ ǘƻ ǘƘŜ ǊƛƎƘǘ 
ƻŦ ǘƘŜ ŘƛǎǇƭŀȅΣ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǳƴƛǘ ƻŦ ƳŜŀǎπ
ǳǊŜ ǘƘŀǘ ƛǎ ŎǳǊǊŜƴǘƭȅ ōŜƛƴƎ ǊŜǇǊŜǎŜƴǘŜŘ ǿƛƭƭ ōŜ ƭƛǘΦ  
¢ƘŜ ŘƛǎǇƭŀȅ ǊŜǇǊŜǎŜƴǘǎ ±ƻƭǘǎΣ ǎŜŎƻƴŘǎΣ ŀƴŘ ǇŜǊπ
ŎŜƴǘΦ   !ƊŜǊ ŀŘƧǳǎǘƳŜƴǘ ƛǎ ŎƻƳǇƭŜǘŜŘ ǘƻ ǇŀǊŀƳŜπ
ǘŜǊǎ ƻǘƘŜǊ ǘƘŀƴ ±ƻƭǘǎΣ ǘƘŜ ŘƛǎǇƭŀȅ ǿƛƭƭ ǊŜǾŜǊǘ ǘƻ 
ŘƛǎǇƭŀȅƛƴƎ ±ƻƭǘǎ ŀƊŜǊ ŀ ŦŜǿ ǎŜŎƻƴŘǎ ƻŦ ƛƴŀŎǝǾƛǘȅΦ  

нΦ !ƳǇǎκ²ƛǊŜ {ǇŜŜŘκIȊ 5ƛǎǇƭŀȅ ŀƴŘ [95ǎΦ  ¢ƘŜ 
!ƳǇǎκ²ƛǊŜ {ǇŜŜŘκIȊ ŘƛǎǇƭŀȅ ǿƻǊƪǎ ƛƴ ǘƘŜ ǎŀƳŜ 
ǿŀȅ ŀǎ ǘƘŜ ±ƻƭǘǎκ{ŜŎƻƴŘǎκIȊ 5ƛǎǇƭŀȅ ŀƴŘ [95ǎ 
ŘƛǎŎǳǎǎŜŘ ƛƴ ƛǘŜƳ н ŀōƻǾŜΦ  ¢Ƙƛǎ ŘƛǎǇƭŀȅ ŜȄǇǊŜǎǎπ
Ŝǎ ǾŀƭǳŜ ƻŦ ǘƘŜ !ƳǇǎΣ ²ƛǊŜ CŜŜŘ {ǇŜŜŘ ƻǊ IȊ 
όtt{ύΦ    !ǎ ƻƴŜ ƻŦ ǘƘŜ {ŜƭŜŎǘ ōǳǧƻƴǎ όІмоύ ŀǊŜ 
ǇǊŜǎǎŜŘΣ ƛǘ ŎȅŎƭŜǎ ǘƘǊƻǳƎƘ ŜŀŎƘ [95 ŦǳƴŎǝƻƴ  
ǿƘƛƭŜ ǘƘŜ ŘƛǎǇƭŀȅ ǎƘƻǿǎ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎŜπ
ƭŜŎǘŜŘ ǳƴƛǘ ƻŦ ƳŜŀǎǳǊŜ ŦƻǊ ŜŀŎƘ ŦǳƴŎǝƻƴ ǘƘŀǘ ǘƘŜ 
ŘƛƎƛǘŀƭ ŘƛǎǇƭŀȅ ƛǎ ŀǎǎƛƎƴŜŘ ǘƻ ǊŜǇǊŜǎŜƴǘΦ  bh¢9Υ  
5ŜǇŜƴŘƛƴƎ ǳǇƻƴ ǿƘƛŎƘ ǇǊƻŎŜǎǎ ƛǎ ǎŜƭŜŎǘŜŘΣ ƴƻǘ 
ŀƭƭ ŦǳƴŎǝƻƴǎ ǿƛƭƭ ōŜ ǊŜŦŜǊŜƴŎŜŘ ŘǳǊƛƴƎ ǎŜǘǳǇΦ  
!ƊŜǊ ǎŜƭŜŎǝƻƴκŀŘƧǳǎǘƳŜƴǘ ƻŦ ǘƘŜ ƻǘƘŜǊ ŘƛǎǇƭŀȅ 
ǊŜƭŀǘŜŘ ŦǳƴŎǝƻƴǎ ƛǎ ŎƻƳǇƭŜǘŜŘ ƻǊ ƛŦ ƴƻ ŀŘƧǳǎǘπ
ƳŜƴǘ ƛǎ ƳŀŘŜ ŀƊŜǊ ŀ ŦŜǿ ǎŜŎƻƴŘǎΣ ǘƘŜ ŘƛǎǇƭŀȅ 
ǿƛƭƭ ŘŜŦŀǳƭǘ ǘƻ ǘƘŜ ǿƛǊŜ ŦŜŜŘ ǎǇŜŜŘ ǎŜǩƴƎΣ Řƛǎπ
ǇƭŀȅƛƴƎ ǎŜƭŜŎǘŜŘ ǿƛǊŜ ŦŜŜŘ ǎǇŜŜŘ ƛƴ LƴŎƘŜǎ tŜǊ 
aƛƴǳǘŜ όLtaύΣ ǳƴǝƭ ǿŜƭŘƛƴƎ ǎǘŀǊǘǎΦ  ²ƘŜƴ ǿŜƭŘπ
ƛƴƎ ōŜƎƛƴǎΣ ŀŎǘǳŀƭ ŀƳǇǎ ƻǳǘǇǳǘ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ 
ŘȅƴŀƳƛŎŀƭƭȅΦ  Lƴ ǘƘŜ ǎȅƴŜǊƎƛŎ ƳƻŘŜǎΣ ǘƘŜ ǿƛǊŜ 
ŦŜŜŘ ǎǇŜŜŘ ƴƻ ƭƻƴƎŜǊ ŘƛǎǇƭŀȅǎ LtaΣ ōǳǘ ŘƛǎǇƭŀȅǎ 
ƛƴ !ƳǇǎΦ !ƳǇǎ ƛǎ ŀƭǿŀȅǎ ǊŜǇǊŜǎŜƴǘŜŘ ŀǎ ǘƘŜ ŘŜπ
Ŧŀǳƭǘ ƛƴ ǎȅƴŜǊƎƛŎ ƳƻŘŜΣ ŀǎ ǘƘŜ [95 ƛǎ ǘƘŜ ǎŀƳŜ 
ƻƴŜ ǳǎŜŘ ǘƻ ǊŜǇǊŜǎŜƴǘ Lta ƛƴ ǎǘŀƴŘŀǊŘ ŀƴŘ ǇǳƭǎŜ 
ƳƻŘŜǎΦ  Lƴ ǎǝŎƪ ƳƻŘŜΣ ƻƴƭȅ !ƳǇǎ ǿƛƭƭ ōŜ Řƛǎπ
ǇƭŀȅŜŘΦ 

оΦ [95 hb LƴŘƛŎŀǘƻǊΦ   ¢ƘŜ hƴ ƛƴŘƛŎŀǘƻǊ ǎƘƻǳƭŘ ōŜ 
ƭƛǘ ŀƴȅǝƳŜ ǘƘŜ ƳŀŎƘƛƴŜ ƛǎ ǘǳǊƴŜŘ ƻƴ ŀƴŘ ǘƘŜ ǳƴƛǘ 
ƛǎ ǊŜŎŜƛǾƛƴƎ ǇƻǿŜǊΦ  LŦ ǘƘŜ ǳƴƛǘ ƛǎ ǎǿƛǘŎƘŜŘ ƻƴ ōǳǘ 
ƴƻ hb ƭƛƎƘǘ ŀǇǇŜŀǊǎ ŀƴŘ ǘƘŜ Ŧŀƴǎ Řƻ ƴƻǘ ǎǘŀǊǘΣ 
ŎƘŜŎƪ ŦƻǊ ŀ ǘǊƛǇǇŜŘ ōǊŜŀƪŜǊ ŀƴŘ ŎƘŜŎƪ ŦƻǊ ƛƴŎƻƳπ
ƛƴƎ ǇƻǿŜǊ ŀǘ ǘƘŜ ǊŜŎŜǇǘŀŎƭŜΦ  ¸ƻǳ Ƴŀȅ ƴƻǝŎŜ 
ǘƘŀǘ ǘƘŜ hb ƛƴŘƛŎŀǘƻǊ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ŘƛǎǇƭŀȅǎ ŀƴŘ 
ŦŀƴΣ Ƴŀȅ ǊŜƳŀƛƴ ǇƻǿŜǊŜŘ ǳǇ ǘƻ мл ǎŜŎƻƴŘǎ ŀƊŜǊ 
ǘƘŜ ǳƴƛǘ ƛǎ ǎǿƛǘŎƘŜŘ ƻũ ŀǎ ǘƘŜ ŎŀǇŀŎƛǘƻǊǎ Řƛǎπ
ŎƘŀǊƎŜΦ   ¢Ƙƛǎ ƛǎ ǇŀǊǘ ƻŦ ƴƻǊƳŀƭ ƻǇŜǊŀǝƻƴ ŀƴŘ ƴƻǘ 
ŀ ŘŜŦŜŎǘΦ 

пΦ    [95 {ǘƻǇ LƴŘƛŎŀǘƻǊΦ  ¢Ƙƛǎ ƛƴŘƛŎŀǘƻǊ ǿƛƭƭ ƭƛƎƘǘ ǳǇ 
ŀƴȅǝƳŜ ŀ ƳŀŎƘƛƴŜ Ŧŀǳƭǘ ƻǊ ŀƴ ŜƭŜŎǘǊƛŎŀƭ ƛǎǎǳŜ ƛǎ 
ŘŜǘŜŎǘŜŘΦ  ²ƘŜƴ ǘƘƛǎ ƭƛƎƘǘǎ ǳǇΣ ƳŀŎƘƛƴŜ ƻǳǘǇǳǘ 

ǿƛƭƭ ŎŜŀǎŜ ŀƴŘ ŀƴ ŜǊǊƻǊ ŎƻŘŜ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘŜŘ ƛƴ 
ǘƘŜ ŘƛǎǇƭŀȅΦ ²ƛǊŜ ŦŜŜŘƛƴƎ Ƴŀȅ ŎƻƴǝƴǳŜ ƛŦ ǘƘŜ {ǘƻǇ 
ƛƴŘƛŎŀǘƻǊ ƛǎ ƻƴΣ ōǳǘ ǿŜƭŘƛƴƎ ƻǳǘǇǳǘ ǿƛƭƭ ŎŜŀǎŜΦ  LŦ 
ŀƴ ŜǊǊƻǊ ŎƻŘŜ ƛǎ ƎŜƴŜǊŀǘŜŘΣ ƭƻƻƪ ǳǇ ǘƘŜ ŜǊǊƻǊ ŎƻŘŜ 
ƛƴ ǘƘŜ ǘǊƻǳōƭŜǎƘƻƻǝƴƎ ǎŜŎǝƻƴ ƻŦ ǘƘŜ ƳŀƴǳŀƭΦ   
aƻǎǘ ŜǊǊƻǊ ŎƻŘŜǎ ǿƛƭƭ ǊŜǉǳƛǊŜ ŀ ǇƻǿŜǊ Řƻǿƴ ŀƴŘ 
ǇƻǿŜǊ ǳǇ ŎȅŎƭŜ ƻŦ ǘƘŜ ǳƴƛǘ ǘƻ ŎƭŜŀǊ ǘƘŜ ŎƻŘŜǎ ŀƴŘ 
ǊŜǎǘƻǊŜ ǘƘŜ ƻǇŜǊŀǝƻƴ ƻŦ ǘƘŜ ǳƴƛǘΦ    

рΦ tǊƻƎǊŀƳ {ŜƭŜŎǘƻǊ ŀƴŘ {ŀǾŜ CǳƴŎǝƻƴΦ  ! ŎƻƳπ
ōƛƴŜŘ ǘƻǘŀƭ ƻŦ ф ŘƛũŜǊŜƴǘ ǇǊƻƎǊŀƳǎ Ƴŀȅ ōŜ ǎŀǾŜŘΣ 
ǿƘŜǘƘŜǊ ƛǘ ƛǎ ƛƴ aLDΣ ¢LDΣ {ǝŎƪ ƻǊ {Ǉƻƻƭ Dǳƴ ƻǇŜǊπ
ŀǝƻƴΦ  bƛƴŜ ǇǊƻƎǊŀƳ ǎŜǩƴƎǎ ŀǊŜ ǎǳŶŎƛŜƴǘ ǘƻ ŀƭπ
ƭƻǿ ǘƘŜ Ƴƻǎǘ ŦǊŜǉǳŜƴǘƭȅ ǳǎŜŘ ǎŜǩƴƎǎ ǘƻ ōŜ 
ǎǘƻǊŜŘ ŀƴŘ ƛƴǎǘŀƴǘƭȅ ǊŜŎŀƭƭŜŘ  ōȅ ǳǎƛƴƎ ǘƘŜ ƎǊŜŜƴ 
ǎŜƭŜŎǘƻǊ ōǳǧƻƴ ǘƻ ǘƻƎƎƭŜ ǘƻ ǘƘŜ ǎǘƻǊŜŘ ǇǊƻƎǊŀƳ 
ƴǳƳōŜǊΦ  ¢ƻ ǎŀǾŜ ŀ ǇǊƻƎǊŀƳΣ ǘƻƎƎƭŜ ǿƛǘƘ ǘƘŜ 
ƎǊŜŜƴ ǎŜƭŜŎǘƻǊ ōǳǧƻƴ ǘƻ ǘƘŜ ŘŜǎƛǊŜŘ ƴǳƳōŜǊ 
ǿƘŜǊŜ ȅƻǳ ǿƛǎƘ ǘƻ ǎŀǾŜ ǘƘŜ ǇǊƻƎǊŀƳΦ  5ǳǊƛƴƎ ǘƻƎπ
ƎƭƛƴƎΣ ǘƘŜ tǊƻƎǊŀƳ ƴǳƳōŜǊ [95 ǿƛƭƭ ƭƛƎƘǘ ǳǇΦ aŀƪŜ 
ǎǳǊŜ ǘƘƛǎ ƛǎ ŀƴ ǳƴǎŀǾŜŘ ǇǊƻƎǊŀƳ ƴǳƳōŜǊ ƻǊ ƻƴŜ 
ǘƘŀǘ ȅƻǳ ŀǊŜ ǿƛƭƭƛƴƎ ǘƻ ƘŀǾŜ ŜǊŀǎŜŘ ŀǎ ǘƘŜ ǇǊƻπ
ƎǊŀƳƳƛƴƎ ŘƻŜǎ ƴƻǘ ōƭƻŎƪ ȅƻǳ ŦǊƻƳ ǎŀǾƛƴƎ ƻǾŜǊ ŀƴ 
ƻƭŘ ǇǊƻƎǊŀƳΦ  aŀƪŜ ǎǳǊŜ ŀƭƭ ŘŜǎƛǊŜŘ ǎŜǩƴƎǎ ŀǊŜ 
ŎƻǊǊŜŎǘ ōŜŦƻǊŜ ȅƻǳ ǎŀǾŜΦ ¢ƘŜƴ ǇǊŜǎǎ ŀƴŘ ƘƻƭŘ ǘƘŜ 
ƎǊŜŜƴ ǎŜƭŜŎǘƻǊ ōǳǧƻƴ ŦƻǊ ŀǊƻǳƴŘ о ǎŜŎƻƴŘǎΦ  wŜπ
ƭŜŀǎŜ ǘƘŜ ǎŜƭŜŎǘƻǊ ōǳǧƻƴ ǿƘŜƴ ǘƘŜ ά{!±95έ ƭƛƎƘǘ 
ƛƭƭǳƳƛƴŀǘŜǎΦ  ¢ƘŜ ά{!±95έ ƭƛƎƘǘ ǎǘŀȅ ƭƛǘ ōǊƛŜƅȅ ǘƻ 
ŎƻƴŬǊƳ ǘƘŜ ǇǊƻƎǊŀƳ Ƙŀǎ ōŜŜƴ ǇǊƻǇŜǊƭȅ ǎŀǾŜŘΦ  
!ƊŜǊ ǘƘŜ ǇǊƻƎǊŀƳ Ƙŀǎ ōŜŜƴ ǎŀǾŜŘ ŀƴŘ ǎŜƭŜŎǝƻƴ 
ŀŎǝǾƛǘȅ ŎŜŀǎŜǎΣ ǘƘŜ άtwhDw!a b¦a.9wέ [95 ǿƛƭƭ 
Ǝƻ ƻǳǘΦ  .Ŝ ǎǳǊŜ ǘƻ ǿǊƛǘŜ Řƻǿƴ ǿƘƛŎƘ ǇǊƻƎǊŀƳ ȅƻǳ 
ƘŀǾŜ ǎŀǾŜŘ ŀƴŘ ǘƘŜ ōŀǎƛŎ ǎŜǩƴƎǎ ȅƻǳ ǿƛǎƘ ǘƻ ǇǊŜπ
ǎŜǊǾŜ ƛƴ ŎŀǎŜ ȅƻǳ ŀŎŎƛŘŜƴǘŀƭƭȅ ǊŜǎŀǾŜ ƻǾŜǊ ŀƴ ƻƭŘ 
ǇǊƻƎǊŀƳΦ  

сΦ {ȅƴŜǊƎƛŎ CǳƴŎǝƻƴΦ  bh¢9Υ Lƴ ǎȅƴŜǊƛŎ ƳƻŘŜΣ ǘƘŜ 
ǳƴƛǘ ǿƛƭƭ ŘƛǎǇƭŀȅ ƛƴ !ƳǇǎ ƛƴǎǘŜŀŘ ƻŦ LƴŎƘŜǎ tŜǊ 
aƛƴǳǘŜ ό²ƛǊŜ CŜŜŘ {ǇŜŜŘ ǊŀǘŜύΦ ¢ƘŜ ǊŜŀǎƻƴ ǿƛƭƭ 
ōŜ ŜȄǇƭŀƛƴŜŘ ƭŀǘŜǊ ƛƴ ǘƘŜ ǇŀǊŀƎǊŀǇƘΦ  ¢ƘŜ {ȅƴŜǊπ
ƎƛŎ ŦǳƴŎǝƻƴ ƛǎ ǳǎŜŘ ǘƻ ǎƛƳǇƭƛŦȅ ǎŜǘǳǇ ŀƴŘ ƛƳǇǊƻǾŜ 
ǊŜǎǳƭǘǎ ǿƘƛƭŜ ǿŜƭŘƛƴƎΦ  ²ƘƛƭŜ ǎƛƳƛƭŀǊ ǘƻ ά!ǳǘƻ-
{ŜǩƴƎέ ŦŜŀǘǳǊŜǎ ƛƴ ƻǘƘŜǊ ōǊŀƴŘǎΣ ƛǘ ƛǎ ŘƛũŜǊŜƴǘ 
ŀƴŘ ƳƻǊŜ ŀŘǾŀƴŎŜŘ ŀǎ ƛǘ ǘŀƪŜǎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǿƛǊŜ 
ŘƛŀƳŜǘŜǊ ŀƴŘ ǿƛǊŜ ǘȅǇŜ ŀƴŘ ŀƭƭƻǿǎ ŬƴŜ ǘǳƴƛƴƎ 
ǿƛǘƘƻǳǘ ŀ άƻƴŜ-ǎƛȊŜ-Ŭǘǎ-ŀƭƭέ ŀǇǇǊƻŀŎƘ ǘƘŀǘ ǿƻǳƭŘ 
ǇǊŜǾŜƴǘ ȅƻǳ ŦǊƻƳ ŬƴŜ ǘǳƴƛƴƎ ǘƘŜ ǎŜǩƴƎǎ ǘƻ ƳŜŜǘ 
ǘƘŜ ǳǎŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢Ƙƛǎ ƳŀƪŜǎ ǘƘƛǎ ǘȅǇŜ ƻŦ 
{ȅƴŜǊƎƛŎ ŦŜŀǘǳǊŜ ǎǳǇŜǊƛƻǊ ǘƻ ά!ǳǘƻ-{ŜǩƴƎέ aLD 
ǳƴƛǘǎΦ ¢ƘŜ {ȅƴŜǊƎƛŎ ŦŜŀǘǳǊŜ ƻŦ ǘƘƛǎ ǿŜƭŘŜǊ ǇǊŜǎŜǘǎ 
ŀ Ǌŀǝƻ ƻŦ !ƳǇǎ ǘƻ ±ƻƭǘŀƎŜ ǘƘŀǘ ƛǎ ǳǎŜŦǳƭ ŦƻǊ ƻǇŜǊŀπ
ǝƻƴ ǿƘŜƴ ǘƘŜ ƻǇŜǊŀǘƻǊ ƪƴƻǿǎ ǘƘŜ ǎŜƭŜŎǘŜŘ ǘȅǇŜ 
ƻŦ ǿƛǊŜ ŀƴŘ ǿƛǊŜ ŘƛŀƳŜǘŜǊΦ  IƻǿŜǾŜǊΣ ƛǘ ŘƻŜǎ ƴƻǘ 
ŎǊŜŀǘŜ ŀ ŬȄŜŘ ǎŜǩƴƎ ōŀǎŜŘ ƻũ ŀ ǇŀǊǝŎǳƭŀǊ ƳŜǘŀƭ 
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ǘƘƛŎƪƴŜǎǎΦ  LƴǎǘŜŀŘΣ ǘƘŜ {ȅƴŜǊƎƛŎ ŦǳƴŎǝƻƴ ŀǳǘƻπ
ƳŀǝŎŀƭƭȅ ŘŜŦŀǳƭǘǎ ǘƻ ŀ ƳƛƴƛƳǳƳ !ƳǇ ǎŜǩƴƎ 
ōŀǎŜŘ ƻũ ƻŦ ǘƘŜ ŎƻƳōƛƴŀǝƻƴ ƻŦ ǿƛǊŜ ǘȅǇŜ ŀƴŘ 
ǿƛǊŜ ŘƛŀƳŜǘŜǊ ǎŜƭŜŎǘŜŘ ōȅ ǘƘŜ ǳǎŜǊΦ  .ŜŎŀǳǎŜ ƻŦ 
ǘƘŜ ƳƛƴƛƳǳƳ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘ ǎŜǩƴƎΣ ǘƘƛǎ ŘƻŜǎ 
ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ŎǊŜŀǘŜ ŀ ǊŜŀŘȅ-ǘƻ-ǿŜƭŘ ǎŜǩƴƎΦ 
¢ƘŜ ǳǎŜǊ ǿƛƭƭ ƘŀǾŜ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ŎƻǊǊŜŎǘ ŀƳǇŜǊŀƎŜ 
ŦƻǊ ǘƘŜ ǘƘƛŎƪƴŜǎǎ ōŜƛƴƎ ǿŜƭŘŜŘΦ IƻǿŜǾŜǊΣ ƛǘ ŘƻŜǎ 
ŎǊŜŀǘŜ ŀ ǳǎŜŀōƭŜ Ǌŀǝƻ ƻŦ ǾƻƭǘŀƎŜ ǘƻ !ƳǇǎ ōȅ ƭƛƴƪπ
ƛƴƎ ŀƴŘ ƭƻŎƪƛƴƎ όƻǊ ǊŀǘƘŜǊ ŜƭŜŎǘǊƻƴƛŎŀƭƭȅ ǎȅƴŎƘǊƻπ
ƴƛȊƛƴƎύ ǘƘŜƳ ǘƻƎŜǘƘŜǊΣ ǎƻ ǘƘŀǘ ǘƘŜ !ƳǇ ǎŜǩƴƎ 
ŀƭƻƴŜ Ŏŀƴ ŎƻƴǘǊƻƭ ōƻǘƘ ǾƻƭǘŀƎŜ ŀƴŘ !ƳǇǎ ό²ƛǊŜ 
{ǇŜŜŘύ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅΦ  ! ǊƛǎŜ ƛƴ !ƳǇǎ ǿƛƭƭ ǊŜǎǳƭǘ 
ƛƴ ŀ ǊƛǎŜ ƻŦ ±ƻƭǘŀƎŜΦ !ƴŘ ƻŦ ŎƻǳǊǎŜΣ ŀ ŘŜŎǊŜŀǎŜ ƛƴ 
!ƳǇǎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŀ ŘŜŎǊŜŀǎŜ ƻŦ ±ƻƭǘŀƎŜΦ  9ǾŜƴ 
ǘƘƻǳƎƘ ǘƘŜ ƳŀŎƘƛƴŜ ƛǎ ƛƴ ǘƘŜ {ȅƴŜǊƎƛŎ ƳƻŘŜ ŀƴŘ 
ŘŜǎƛƎƴŜŘ ǘƻ ŎƻǳǇƭŜ ŀƴŘ ŎƻƴǘǊƻƭ ōƻǘƘ ±ƻƭǘŀƎŜ 
ŀƴŘ !ƳǇǎ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǘƘǊƻǳƎƘ ǘƘŜ !ƳǇ 
ǎŜǩƴƎΣ ǘƘŜ ±ƻƭǘŀƎŜ Ŏŀƴ ōŜ ŬƴŜ-ǘǳƴŜŘ ŀǘ ŀƴȅ 
ǝƳŜ ōȅ ǎƛƳǇƭȅ ǘƻƎƎƭƛƴƎ ǘƻ ǘƘŜ ±ƻƭǘŀƎŜ ŀŘƧǳǎǘπ
ƳŜƴǘ ŀƴŘ Ƴŀƴǳŀƭƭȅ ǊŜŀŘƧǳǎǝƴƎ ǘƘŜ ±ƻƭǘŀƎŜΦ  .ȅ 
ƳŀƪƛƴƎ ŀ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ±ƻƭǘŀƎŜ ƳŀƴǳŀƭƭȅΣ ǘƘŜ 
ǳǎŜǊ Ŏŀƴ Ŝŀǎƛƭȅ ǊŜǇǊƻƎǊŀƳ ŀƴŘ ŜǎǘŀōƭƛǎƘ ŀ ƴŜǿ 
Ǌŀǝƻ ƻŦ ±ƻƭǘǎ ǘƻ !ƳǇǎΦ hƴŎŜ ±ƻƭǘŀƎŜ Ƙŀǎ ōŜŜƴ 
ŬƴŜ ǘǳƴŜŘ Ƴŀƴǳŀƭƭȅ ōȅ ǘƘŜ ǳǎŜǊΣ ǘƘŜ ǳƴƛǘ ǿƛƭƭ 
ǊŜƳŜƳōŜǊ ǘƘŜ ƴŜǿ Ǌŀǝƻ ƻŦ ±ƻƭǘǎ ǘƻ !ƳǇǎΦ ¢ƘŜ 
ǳǎŜǊ ǿƛƭƭ ƻƴŎŜ ŀƎŀƛƴ ōŜ ŀōƭŜ ǘƻ ǳǎŜ ǘƘŜ !ƳǇ 
ǎŜǩƴƎ ǘƻ ŎƻƴǘǊƻƭ ōƻǘƘ ǘƘŜ !ƳǇǎ ŀƴŘ ±ƻƭǘŀƎŜ 
ǘƻƎŜǘƘŜǊ ǘƘǊƻǳƎƘ ǘƘŜ !ƳǇ ǎŜǩƴƎ ŀƴŘ ǘƘŜ ƴŜǿ 
Ǌŀǝƻ ǿƛƭƭ ōŜ ǊŜǘŀƛƴŜŘ ǳƴǝƭ ǊŜǎŜǘ ƻǊ ǘƘŜ ǎȅƴŜǊƎƛŎ 
ƳƻŘŜ ƛǎ ŜȄƛǘŜŘΦ  bƻǘŜ ǘƘŀǘ LŦ ŦǳǊǘƘŜǊ ŬƴŜ ǘǳƴƛƴƎ ƛǎ 
ƴŜŜŘŜŘΣ ǘƘŜ ±ƻƭǘŀƎŜ Ŏŀƴ ōŜ ŀŘƧǳǎǘŜŘ ƛƴŘƛǾƛŘǳŀƭƭȅ 
ŀǘ ŀƴȅǝƳŜ ǿƛǘƘƻǳǘ ŀũŜŎǝƴƎ ŀ ŎƘŀƴƎŜ ƛƴ !ƳǇǎΦ  
!ǎ ōŜŦƻǊŜΣ ǘƘƛǎ ƴŜǿ ±ƻƭǘκ!ƳǇ Ǌŀǝƻ ǿƛƭƭ ōŜ ǊŜπ
ƳŜƳōŜǊŜŘ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ ǿŜƭŘŜǊ ƛǎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ 
aLD ǎȅƴŜǊƎƛŎ ƳƻŘŜΦ  hƴŎŜ ǘƘŜ ǳǎŜǊ Ƙŀǎ ŜȄƛǘŜŘ 
ǘƘŜ {ȅƴŜǊƎƛŎ ƳƻŘŜ ƻǊ ǘƘŜ ǳƴƛǘ ƛǎ ǇƻǿŜǊŜŘ ŘƻǿƴΣ 
ǘƘŜ ǳǎŜǊ ŜǎǘŀōƭƛǎƘŜŘ Ǌŀǝƻ ǿƛƭƭ ōŜ ŎƭŜŀǊŜŘ ŦǊƻƳ 
ƳŜƳƻǊȅ ŀƴŘ ǘƘŜ ǳƴƛǘ ǿƛƭƭ ǊŜǾŜǊǘ ōŀŎƪ ǘƻ ǘƘŜ ŦŀŎπ
ǘƻǊȅ ǎŜǘ ǊŀǝƻΦ  ¢ƘŜ ǳǎŜǊ Ƴŀȅ ƴƻǝŎŜ ǘƘŀǘ ǘƘŜ 
!ƳǇǎ ŘƛǎǇƭŀȅŜŘ ƛƴ ŘƛƎƛǘŀƭ ŘƛǎǇƭŀȅ  Řƻ ƴƻǘ ŀǇǇŜŀǊ 
ǘƻ ǊŜƅŜŎǘ ƳǳŎƘ ŎƘŀƴƎŜΣ ƛŦ ŀƴȅΣ ǿƘƛƭŜ ŎȅŎƭƛƴƎ ōŜπ
ǘǿŜŜƴ ǘƘŜ ŘƛũŜǊŜƴǘ ǎȅƴŜǊƎƛŎ ǿƛǊŜ ǘȅǇŜǎ ŀƴŘ ǿƛǊŜ 
ŘƛŀƳŜǘŜǊǎΦ  ¢Ƙƛǎ ƛǎ ƴƻǊƳŀƭΦ YŜŜǇ ƛƴ ƳƛƴŘ ǘƘŀǘ ǘƘŜ 
ǳƴƛǘ ƛǎ ǇǊƻƎǊŀƳƳŜŘ ǘƻ ŘŜŦŀǳƭǘ ǘƻ ŀ ƳƛƴƛƳǳƳ 
ŦŀŎǘƻǊȅ !ƳǇ ǎŜǩƴƎ ŦƻǊ ŜŀŎƘ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŎƻƳπ
ōƛƴŀǝƻƴ ƻŦ ǎȅƴŜǊƎƛŎ ƛƴǇǳǘ ƻŦ ŘƛŀƳŜǘŜǊ ŀƴŘ ǿƛǊŜ 
ǘȅǇŜΦ  LŦ ǘƘŜ ƳŀŎƘƛƴŜ ŘƛŘ ŘƛǎǇƭŀȅ ƛƴ άƛƴŎƘŜǎ ǇŜǊ 
ƳƛƴǳǘŜέ ƛƴǎǘŜŀŘ ƻŦ ŀƳǇǎΣ ŀ ŎƘŀƴƎŜ ǿƻǳƭŘ ōŜ ƻōπ
ǎŜǊǾŜŘ ƛƴ ǘƘŜ ǿƛǊŜ ǎǇŜŜŘ ŦŜŜŘ ǊŀǘŜΦ ¢ƘŜ ǊŜŀǎƻƴ 
ǘƘŀǘ !ƳǇǎ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƛƴǎǘŜŀŘ ƻŦ LƴŎƘŜǎ tŜǊ 
aƛƴǳǘŜ όLtaύ ƛǎ ŀǎ ŦƻƭƭƻǿǎΥ 5ǳŜ ǘƻ ǘƘŜ !ƳǇŀŎƛǘȅ 

όǘƘŜ ŎǳǊǊŜƴǘ ŎŀǊǊȅƛƴƎ ŎŀǇŀōƛƭƛǘȅ ƻŦ ŀ ǎǇŜŎƛŬŎ ǿƛǊŜ 
ōŜŎŀǳǎŜ ƻŦ ƛǘǎ ŘƛŀƳŜǘŜǊ ŀƴŘ ƳŜǘŀƭ ǘȅǇŜύ ƻŦ ŘƛũŜǊπ
Ŝƴǘ ŀǾŀƛƭŀōƭŜ ǿƛǊŜǎΣ  ŜŀŎƘ ŎƘŀƴƎŜ ƻŦ ǿƛǊŜ ŘƛŀƳŜǘŜǊ 
ŀƴŘ ǘȅǇŜ ŎǊŜŀǘŜǎ ŀ ŘƛũŜǊŜƴǘ ǿƛǊŜ ǎǇŜŜŘ ǘƻ Ƴŀƛƴπ
ǘŀƛƴ ǘƘŜ ǎŀƳŜ ŀƳǇŜǊŀƎŜΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǿƘƛƭŜ 
ǿŜƭŘƛƴƎΣ ŘƛũŜǊŜƴǘ ǿƛǊŜǎ ǘƘŀǘ ŀǊŜ ŦŜŜŘƛƴƎ ŀǘ ǘƘŜ 
ǎŀƳŜ LƴŎƘŜǎ tŜǊ aƛƴǳǘŜ ǾŀƭǳŜ ǿƛƭƭ ŘŜƭƛǾŜǊ ŘƛũŜǊŜƴǘ 
!ƳǇ ǾŀƭǳŜǎΦ  {ƛƴŎŜ ǘƘŜ ŜȄŀŎǘ ǿƛǊŜ ǘȅǇŜ ŀƴŘ ŘƛŀƳŜπ
ǘŜǊ ŀǊŜ ƪƴƻǿƴ ŀƴŘ ƛƴǇǳǘ ƛƴ ǘƘŜ ǎȅƴŜǊƎƛŎ ƳƻŘŜΣ ǘƘŜ 
!ƳǇǎ Ŏŀƴ ōŜ ŀŎŎǳǊŀǘŜƭȅ ŎƻƳǇǳǘŜŘΦ  Lƴ Ƴŀƴǳŀƭ 
ƳƻŘŜΣ !ƳǇǎ ŀǊŜ ƛƳǇƻǎǎƛōƭŜ ǘƻ ǇǊŜŬƎǳǊŜ ŀƴŘ ƻƴƭȅ 
ǿƛǊŜ ŦŜŜŘ ǊŀǘŜ Ŏŀƴ ōŜ ŘƛǎǇƭŀȅŜŘΦ  !ŘƧǳǎǝƴƎ ǘƘŜ !ƳǇ 
ǾŀƭǳŜ ƛƴǎǘŜŀŘ ƻŦ ǘƘŜ ǿƛǊŜ ŦŜŜŘ ǊŀǘŜ ƛǎ ŀ ƳƻǊŜ ŀŎŎǳπ
ǊŀǘŜ ŀƴŘ ǎǘŀƴŘŀǊŘƛȊŜŘ ǿŀȅ ƻŦ ǿŜƭŘƛƴƎ ŀ ǎǇŜŎƛŬŜŘ 
ǘƘƛŎƪƴŜǎǎ ǿƘŜƴ ǾŀǊȅƛƴƎ ǿƛǊŜ ǘƘƛŎƪƴŜǎǎŜǎ ŎƻǳƭŘ ōŜ 
ǳǎŜŘ ƛƴ ǘƘŜ ǎŀƳŜ ŀǇǇƭƛŎŀǝƻƴ ōȅ ŘƛũŜǊŜƴǘ ǳǎŜǊǎΦ Lǘ 
ǎƘƻǳƭŘ ŀƭǎƻ ōŜ ƴƻǘŜŘ ǘƘŀǘ ǿƘƛƭŜ ŀŎǝǾŜƭȅ ǿŜƭŘƛƴƎΣ 
ǘƘƛǎ ǳƴƛǘ ǊŜŀŘǎ ŀŎǘǳŀƭ ƻǳǘǇǳǘ ŀƳǇǎ ǊŜƎŀǊŘƭŜǎǎ ƻŦ 
Ƴŀƴǳŀƭƭȅ ŀŘƧǳǎǘŜŘ ƻǊ ǎȅƴŜǊƎƛŎ ƳƻŘŜǎΦ   ¢ƻ ƻǇŜǊŀǘŜΣ 
ǎƛƳǇƭȅ ǎŜƭŜŎǘ ǘƘŜ ǘȅǇŜ ŀƴŘ ǎƛȊŜ ƻŦ ǿƛǊŜ ōŜƛƴƎ ǳǎŜŘ 
ƻƴŎŜ ǘƘŜ ǎȅƴŜǊƎƛŎ ƳƻŘŜ ƛǎ ǎŜƭŜŎǘŜŘΦ  {ŜƭŜŎǘŀōƭŜ 
ƻǇǝƻƴǎ ŦƻǊ ǿƛǊŜ ǘȅǇŜ ƛƴŎƭǳŘŜΥ {ǘŜŜƭΣ !ƭǳƳƛƴǳƳΣ ŀƴŘ 
{ǘŀƛƴƭŜǎǎΦ  ²ƛǊŜ ǎƛȊŜǎ ŦƻǊ ǘƘŜ ǎȅƴŜǊƎƛŎ ŦǳƴŎǝƻƴ ƛƴπ
ŎƭǳŘŜΣ ΦлноέΣ ΦлолέΣ ΦлорέΣ ŀƴŘ Φлпрέ ǿƛǊŜ ŘƛŀƳŜπ
ǘŜǊǎΦ  {ƻƳŜ ŜȄŀŎǘ ǿƛǊŜ ǎƛȊŜǎ Ƴŀȅ ǾŀǊȅ ŦǊƻƳ ǿƘŀǘ ƛǎ 
ƭƛǎǘŜŘΦ  ¢ƘŜ ǎȅƴŜǊƎƛŎ ƳƻŘŜ ƛǎ ƴƻǘ ŎŀƭƛōǊŀǘŜŘ ŦƻǊ CƭǳȄ-
/ƻǊŜ ƻǊ Řǳŀƭ ǎƘƛŜƭŘŜŘ ǿƛǊŜǎΣ ƻǊ ŜǾŜǊȅ ǇƻǎǎƛōƭŜ ŦƻǊπ
Ƴǳƭŀǝƻƴ ƻŦ ŬƭƭŜǊ ǿƛǊŜΣ ōǳǘ ŘƻŜǎ ƻũŜǊ ŀ ƎƻƻŘ 
ǎǘŀǊǝƴƎ Ǌŀǝƻ ŦƻǊ Ƴƻǎǘ ƘŀǊŘ ǿƛǊŜǎΦ  wŜƳŜƳōŜǊΣ ǘƘŜ 
ǎȅƴŜǊƎƛŎ ƳƻŘŜ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ŀǎǎƛǎǘ ƛƴ ǎŜǩƴƎ ǳǇ ǘƘŜ 
ƳŀŎƘƛƴŜ ŀƴŘ ƎǊŜŀǘƭȅ ǎƛƳǇƭƛŬŜǎ ƻǇŜǊŀǝƻƴΦ  !ƎŀƛƴΣ ǘƻ 
ŜƳǇƘŀǎƛȊŜΣ ǘƘŜ ǎȅƴŜǊƎƛŎ ƳƻŘŜ ǿƛƭƭ ƴƻǘ ŀǳǘƻƳŀǝŎŀƭπ
ƭȅ ǎŜƭŜŎǘ ǘƘŜ ŎƻǊǊŜŎǘ !ƳǇŜǊŀƎŜΦ Lǘ ǿƛƭƭ ƻƴƭȅ  ŎƘƻƻǎŜ 
ǘƘŜ ōŜǎǘ ƛŘŜƴǝŬŜŘ Ǌŀǝƻ ƻŦ ±ƻƭǘǎ ǘƻ !ƳǇǎ ŀƴŘ ƛǎ 
ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ǳǎƛƴƎ ƛƴŘǳǎǘǊȅ ǎǘŀƴŘŀǊŘ ǎƘƛŜƭŘƛƴƎ 
ƎŀǎŜǎ ŦƻǊ ŜŀŎƘ ƳŜǘŀƭΦ όƛŜ трκнр ŦƻǊ ǎǘŜŜƭΣ фуκн ŦƻǊ 
{ǘŀƛƴƭŜǎǎΣ ŀƴŘ млл҈ !Ǌ ŦƻǊ !ƭǳƳƛƴǳƳύΦ Lǘ ƛǎ ǳǎŜŘ ƛƴ 
ƭƛŜǳ ƻŦ ŎƻƳǇƭƛŎŀǘŜŘ ǎŜǘǳǇ ŎƘŀǊǘǎ ǿƘƛŎƘ Ŏŀƴ ōŜ ƛƴŀŎπ
ŎǳǊŀǘŜ ŀƴŘ ŘƛŶŎǳƭǘ ǘƻ ǊŜŀŘΦ ¦ǎŜ ǘƘŜ {ȅƴŜǊƎƛŎ ǎŜǩƴƎ 
ŀǎ ŀ ǘƻƻƭΣ ŀƴŘ ƪŜŜǇ ƛƴ ƳƛƴŘ ǘƘŀǘ ŜȄǇŜǊƛŜƴŎŜ ƛǎ ǘƘŜ 
ǳƭǝƳŀǘŜ ǊŜǎƻǳǊŎŜ ŦƻǊ ǇǊƻǇŜǊ ƳŀŎƘƛƴŜ ǎŜǘǳǇΦ  {ǇŜπ
Ŏƛŀƭ bƻǘŜ ŎƻƴŎŜǊƴƛƴƎ {ȅƴŜǊƎƛŎ ƻǇŜǊŀǝƻƴ ǿƛǘƘ ǘƘŜ 
ǎǇƻƻƭ ƎǳƴΥ  aŀƪŜ ǎǳǊŜ ƛŦ ȅƻǳ ǇǳǊŎƘŀǎŜ ŀ ǎǇƻƻƭ Ǝǳƴ 
ŦƻǊ ƻǇŜǊŀǝƻƴ ǿƛǘƘ ǘƘƛǎ ǳƴƛǘΣ ǘƘŀǘ ŀ a¢{ ǾŜǊǎƛƻƴ ƻŦ 
ǘƘŜ ǎǇƻƻƭ Ǝǳƴ ƛǎ ǇǳǊŎƘŀǎŜŘΦ  ¢Ƙƛǎ ǿƛƭƭ ƻũŜǊ ȅƻǳ ŜȄπ
ŎŜƭƭŜƴǘ ŎƻƴǘǊƻƭ ƻŦ ōƻǘƘ !ƳǇǎ ŀƴŘ ±ƻƭǘǎ ǘƘǊƻǳƎƘ ǘƘŜ 
ǎǇŜŜŘ ŎƻƴǘǊƻƭ ƪƴƻō ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ǎǇƻƻƭ ƎǳƴΦ ¢Ƙƛǎ 
ƛǎ ǎƻƳŜǘƘƛƴƎ ǇŀǊǝŎǳƭŀǊƭȅ ǳǎŜŦǳƭ ŀƴŘ ǿƛƭƭ ŀƭƭƻǿ ȅƻǳ 
ōŜǧŜǊ ŎƻƴǘǊƻƭ ǘƘŀƴ ŀƴȅ ƻǘƘŜǊ ōǊŀƴŘ ƻǊ ǘȅǇŜ ƻŦ 
ǎǇƻƻƭ Ǝǳƴ ƻƴ ǘƘŜ ŎǳǊǊŜƴǘ ƳŀǊƪŜǘ ōȅ ǊŜŘǳŎƛƴƎ ȅƻǳǊ 
ƴŜŜŘ ǘƻ Ǿƛǎƛǘ ǘƘŜ ǇŀƴŜƭ  ǘƻ ƳŀƪŜ ŎƻǊǊŜŎǝƻƴǎ ǘƻ Ǿƻƭǘπ

Setup Guide and Component Identification Section 2 



31 

ŀƎŜ ǿƘƛƭŜ ǿŜƭŘƛƴƎΦ  ¸ƻǳ ǿƛƭƭ ƴƻǘ ōŜ ŀōƭŜ ǘƻ ŀŘπ
Ƨǳǎǘ ŀƳǇǎκǿƛǊŜ ǎǇŜŜŘ ƻƴ ǘƘŜ ǇŀƴŜƭ ƛƴ ǎȅƴŜǊƎƛŎ 
ƳƻŘŜ ǎƛƴŎŜ ǿƛǊŜ ǎǇŜŜŘκŀƳǇ ŎƻƴǘǊƻƭ ƛǎ ǊƻǳǘŜŘ 
ǘƘǊƻǳƎƘ ǘƘŜ ƎǳƴΣ ōǳǘ ǿƛƭƭ ǎǝƭƭ ōŜ ŀōƭŜ ǘƻ ŬƴŜ 
ǘǳƴŜ ǾƻƭǘŀƎŜ ƻƴ ǘƘŜ ǇŀƴŜƭ ƛŦ ƴŜŜŘŜŘΦ hǘƘŜǊǿƛǎŜΣ 
ǘƘŜ ǎȅƴŜǊƎƛŎ ǎǇƻƻƭ Ǝǳƴ ƳƻŘŜ ƻǇŜǊŀǘŜǎ ŜǎǎŜƴπ
ǝŀƭƭȅ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ {ȅƴŜǊƎƛŎ aLD ƳƻŘŜΦ  

тΦ aƻŘŜ όtǊƻŎŜǎǎύ {ŜƭŜŎǘƻǊΦ  {ŜƭŜŎǘ ǘƘŜ ŘŜǎƛǊŜŘ 
ǇǊƻŎŜǎǎ ōȅ ǘƻƎƎƭƛƴƎ ǘƘŜ ŀǊǊƻǿ ōǳǧƻƴΦ  9ŀŎƘ 
ǇǊŜǎǎ ƻŦ ǘƘŜ ōǳǧƻƴ ǿƛƭƭ ŀŘǾŀƴŎŜ ŀƴŘ ƘƛƎƘƭƛƎƘǘ 
ǘƘŜ ƴŜȄǘ ǇǊƻŎŜǎǎ ǘƻ ǘƘŜ ǊƛƎƘǘΦ  {ŜƭŜŎǘ ōŜǘǿŜŜƴ 
ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻŎŜǎǎŜǎΥ  {ǘŀƴŘŀǊŘ aLD ƳƻŘŜΣ 
{ȅƴŜǊƎƛŎ aLD ƳƻŘŜΣ Σ {ǘŀƴŘŀǊŘ {Ǉƻƻƭ Dǳƴ ƳƻŘŜΣ 
{ȅƴŜǊƎƛŎ {Ǉƻƻƭ Dǳƴ ƳƻŘŜΣ !/ {ǘŀƴŘŀǊŘ ¢LD 
ƳƻŘŜΣ !/ tǳƭǎŜ ¢LD aƻŘŜΣ 5/ {ǘŀƴŘŀǊŘ ¢LD 
ƳƻŘŜΣ 5/ tǳƭǎŜ ¢LD ƳƻŘŜΣ {ǘŀƴŘŀǊŘ {ǝŎƪ ƳƻŘŜ 
ŀƴŘ 9слмл ό/ŜƭƭǳƭƻǎƛŎύ {ǝŎƪ ƳƻŘŜΦ  Lƴ ǎǘŀƴŘŀǊŘ 
aLD ƻǊ {ǘŀƴŘŀǊŘ {Ǉƻƻƭ Ǝǳƴ ƳƻŘŜǎΣ Ǿƻƭǘǎ ŀƴŘ 
ŀƳǇǎ ŀǊŜ ŎƻƴǘǊƻƭƭŜŘ ŎƻƳǇƭŜǘŜƭȅ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ 
ŜŀŎƘ ƻǘƘŜǊΦ  ²ƘŜƴ {ȅƴŜǊƎƛŎ aLD ƻǊ {ȅƴŜǊƎƛŎ 
{Ǉƻƻƭ Ǝǳƴ ƳƻŘŜ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ {ȅƴŜǊƎƛŎ ƳƻŘŜ 
[95 ǿƛƭƭ ƭƛƎƘǘ ŀōƻǾŜ ǘƘŜ ǎȅƴŜǊƎƛŎ ǎŜŎǝƻƴ ǘƻ ǊŜπ
ƳƛƴŘ ȅƻǳ ǘƘŀǘ ǘƘŜ ƻǇŜǊŀǝƻƴ ƛǎ ǎȅƴŜǊƎƛŎ ƛƴǎǘŜŀŘ 
ƻŦ ƳŀƴǳŀƭΦ  Lƴ ¢LD ƳƻŘŜΣ ōŜ ǎǳǊŜ ǘƻ ǎŜƭŜŎǘ ǘƘŜ 
ǿƻǊƪ ŎƭŀƳǇ ƭƻŎŀǝƻƴ ǘƘŀǘ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ !/ ƻǊ 
5/Φ  LŦ ǳǎƛƴƎ ǿƛǘƘ ŎŜƭƭǳƭƻǎƛŎ ǊƻŘǎΣ ǎǳŎƘ ŀǎ 9слмлΣ 
ǊŜƳŜƳōŜǊ ǘƻ ŀŘƧǳǎǘ ǘƘŜ ŀǊŎ ŦƻǊŎŜ ŀƴŘ Ƙƻǘ ǎǘŀǊǘ 
ƳƻŘŜǎ ŀƴŘ ƪŜŜǇ ŀ ǎƘƻǊǘ ŀǊŎ ƛŦ ǇƻǎǎƛōƭŜΦ 

уΦ {ǝŎƪ !ǊŎ /ƻƴǘǊƻƭ {ŜƭŜŎǘƻǊ ŀƴŘ ±w5  Lƴ ǎǝŎƪ 
ƳƻŘŜΣ ǘƘŜǊŜ ŀǊŜ о ŀŘŘƛǝƻƴŀƭ ŦǳƴŎǝƻƴǎ ōŜǎƛŘŜǎ 
!ƳǇ ŀŘƧǳǎǘƳŜƴǘ ǘƘŀǘ ǘƘŜ ǳǎŜǊ Ƙŀǎ ŎƻƴǘǊƻƭ ƻǾŜǊΦ   
¢ƘŜ ŬǊǎǘ ƛǎ ǘƘŜ ŀǊŎ ŦƻǊŎŜ ǇŜǊŎŜƴǘΦ  ¢ƘŜ ŀǊŎ ŦƻǊŎŜ 
ǇŜǊŎŜƴǘ ǿƛƭƭ ōŜ ǊŜǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ƭŜƊ ŘƛǎǇƭŀȅ 
ŀƴŘ ƛǎ ŀŘƧǳǎǘŜŘ ŦǊƻƳ л-млл҈Φ  ¢Ƙƛǎ ƎŀǳƎŜǎ ǘƘŜ 
ŀƳƻǳƴǘ ƻŦ ŀƳǇ ǊŜŀŎǝƻƴΣ ƻǊ ōƻƻǎǘΣ  ǿƘŜƴ ǘƘŜ ŀǊŎ 
ǾƻƭǘŀƎŜ ōŜƎƛƴǎ ǘƻ ŘǊƻǇ ōŜƭƻǿ ǎŀǝǎŦŀŎǘƻǊȅ ƭŜǾŜƭǎ 
όғ нл±ύǿƘƛƭŜ ǿŜƭŘƛƴƎΦ  ¢Ƙƛǎ ƘŜƭǇǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ 
ŀǊŎ ŦǊƻƳ ƎƻƛƴƎ ƻǳǘ ƻǊ ǘƘŜ ǊƻŘ ŦǊƻƳ ǎǝŎƪƛƴƎ ƛƴ ǘƘŜ 
ǇǳŘŘƭŜ ǿƘŜƴ ǘƘŜ ǊƻŘ ƛǎ ƘŜƭŘ ŎƭƻǎŜ ǘƻ ǘƘŜ ǇǳŘŘƭŜ 
ǿƘƛƭŜ ǿŜƭŘƛƴƎΦ   ¢ƘŜ Ǝƻŀƭ ƻŦ ŀǊŎ ŦƻǊŎŜ ƛǎ ǘƻ ƘŜƭǇ 
Ƴŀƛƴǘŀƛƴ ƻǾŜǊŀƭƭ ǿŀǧŀƎŜΦ   ¢ƘŜ ǎŜǩƴƎ ǊŀƴƎŜ ƻŦ 
ŀǊŎ ŦƻǊŎŜ ŎƻƴǘǊƻƭ ƛǎ ǘƘŜ ҈ ƻŦ ŀǾŀƛƭŀōƭŜ ŀƳǇŜǊŀƎŜ 
ƻǾŜǊ ŀƴŘ ŀōƻǾŜ ǘƘŜ ǎǘŀƴŘŀǊŘ ǿŜƭŘƛƴƎ ŀƳǇŜǊŀƎŜ 
ǘƘŀǘ ǘƘŜ ǇǊƻƎǊŀƳƳƛƴƎ ǿƛƭƭ ōƻƻǎǘ ǘƘŜ ŀƳǇŜǊŀƎŜ 
ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ŀǊŎΦ  Φ Lǘ Ŏŀƴ ŀƭǎƻ ōŜ ǳǎŜŘ ǘƻ ƘŜƭǇ 
ƛƴŎǊŜŀǎŜ ǇŜƴŜǘǊŀǝƻƴ ōȅ άǇǳǎƘƛƴƎ ƛƴǘƻ ǘƘŜ ǇǳŘπ
ŘƭŜέ ǿƘŜƴ ƳƻǊŜ ƘŜŀǘ ƛǎ ƴŜŜŘŜŘΦ ¢Ƙƛǎ ŦŜŀǘǳǊŜ Ŏŀƴ 
ŀƭǎƻ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά!ǊŎ 5ƛƎέ ŀǎ ƛǘ ŀƭƭƻǿǎ ǘƘŜ 
ǳǎŜǊ ǘƻ ǝƎƘǘƭȅ ŎƻƴǘǊƻƭ ǘƘŜ ŀǊŎ ǿƛǘƘƻǳǘ ƭƻƻǎƛƴƎ 
ƴŜŜŘŜŘ ƅǳƛŘƛǘȅ ƻŦ ǘƘŜ ǇǳŘŘƭŜΦ  !ǎ ŀ ƎƻƻŘ ǎǘŀǊǝƴƎ 
ǇƻƛƴǘΣ ŎƻƴǎƛŘŜǊ ǎŜǩƴƎ ŀǊŎ ŦƻǊŎŜ ŦƻǊ ŀǊƻǳƴŘ ол-
ор҈Φ   LŦ ǿŜƭŘƛƴƎ ǿƛǘƘ ŀ ŎŜƭƭǳƭƻǎƛŎ ǊƻŘΣ ǎǳŎƘ ŀǎ 

9слммΣ ƳƻǊŜ ŀǊŎ ŦƻǊŎŜ ǿƛƭƭ ōŜ ƴŜŜŘŜŘΦ  .ŜƎƛƴ ŀǘ 
рл҈ ŀƴŘ ǿƻǊƪ ǳǇ ǘƻ тл҈ ǘƻ Ƴŀƛƴǘŀƛƴ ōŜǎǘ ŀǊŎ ǇŜǊπ
ŦƻǊƳŀƴŎŜΦ  LŦ 9слмл ƛǎ ǊŜǉǳƛǊŜŘΣ ǘƘƻǳƎƘ ƴƻǘ ǊŜŎƻƳπ
ƳŜƴŘŜŘ ŘǳŜ ǘƻ ǇƻǎǎƛōƭŜ ŀǊŎ ǎǘŀōƛƭƛǘȅ ǉǳŜǎǝƻƴǎΣ 
ǎŜǩƴƎǎ ƻŦ тл҈ ƻǊ ƎǊŜŀǘŜǊ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘΦ   ¢ƘŜ 
ǎŜŎƻƴŘ ŀŘƧǳǎǘƳŜƴǘ ƛǎ Iƻǘ {ǘŀǊǘ ҈Φ  ¢Ƙƛǎ ƛǎ ǎƛƳƛƭŀǊ 
ǘƻ ŀǊŎ ŦƻǊŎŜ ŎƻƴǘǊƻƭ ŀǎ ƛǘ ōƻƻǎǘǎ !ƳǇŜǊŀƎŜΣ ōǳǘ 
ŘƛũŜǊŜƴǘ ƛƴ ǘƘŜ ŦŀŎǘ ƛǘ ƛǎ ƴƻǘ ŀǊŎ ƭŜƴƎǘƘ ŘŜǇŜƴŘŜƴǘΦ  
¢ƘŜ Iƻǘ {ǘŀǊǘ ōƻƻǎǘǎ ǘƘŜ !ƳǇǎ ƻƴƭȅ ŀǘ ǘƘŜ ǎǘŀǊǘ ƻŦ 
ǘƘŜ ŀǊŎΣ ǘƻ ƘŜƭǇ ōǊƛƴƎ ǘƘŜ ǿŜƭŘ ŀƴŘ ǊƻŘ ǳǇ ǘƻ ǘŜƳπ
ǇŜǊŀǘǳǊŜ ǉǳƛŎƪƭȅΣ ǘƘŜǊŜōȅ ǊŜŘǳŎƛƴƎ ǘƘŜ ŜũŜŎǘǎ ƻŦ ŀ 
ŎƻƭŘŜǊ ǎǘŀǊǘ ǿƘƛŎƘ ǳǎǳŀƭƭȅ ǊŜǎǳƭǘǎ ƛƴ ǇƻǊƻǎƛǘȅ ŀƴŘ 
ǇƻƻǊ Ŧǳǎƛƻƴ ǳƴŘŜǊ ǘƘŜ ŀǊŎ ǎǘŀǊǘ ŀǊŜŀΦ  Lǘ ŀƭǎƻ ƘŜƭǇǎ 
ǘƻ ǊŜŘǳŎŜ ŦŀƛƭŜŘ ŀǊŎ ǎǘŀǊǘ ŀǧŜƳǇǘǎΦ  ¢ƘŜ Iƻǘ {ǘŀǊǘ 
҈ ǎŜǩƴƎ ƛǎ ƻƊŜƴ ǊŜŦŜǊǊŜŘ ǘƻ Iƻǘ {ǘŀǊǘ LƴǘŜƴǎƛǘȅΣ ŀǎ 
ƛǘ ŀŘƧǳǎǘǎ Ƙƻǿ ŀƎƎǊŜǎǎƛǾŜ ǘƘŜ Iƻǘ {ǘŀǊǘ ǿƛƭƭ ōŜΦ  ! 
ƎƻƻŘ ǇǊŜƭƛƳƛƴŀǊȅ ǎŜǩƴƎ ƛǎ ŀƴȅǿƘŜǊŜ ōŜǘǿŜŜƴ ол-
рл҈Φ  ¢ƘŜ ǘƘƛǊŘ ŀŘƧǳǎǘƳŜƴǘ ƛǎ Iƻǘ {ǘŀǊǘ ¢ƛƳŜΦ  ¢Ƙƛǎ 
ŀŘƧǳǎǘƳŜƴǘ ǎƛƳǇƭȅ ƛǎ ǳǎŜŘ ǘƻ ŘŜŬƴŜ Ƙƻǿ ƭƻƴƎ ǘƘŜ 
Iƻǘ {ǘŀǊǘ ŦǳƴŎǝƻƴ ǎǘŀȅǎ ŜƴƎŀƎŜŘ ƻƴŎŜ ǘƘŜ ŀǊŎ 
ǎǘǊƛƪŜ ƻŎŎǳǊǎΦ  CƻǊ ŀ ǎǘŀǊǝƴƎ ǇƻƛƴǘΣ ŀŘƧǳǎǘ Iƻǘ {ǘŀǊǘ 
¢ƛƳŜ ǘƻ Φн ǘƻ Φо ǎŜŎƻƴŘǎΣ ƛƴŎǊŜŀǎƛƴƎ ƻǊ ŘŜŎǊŜŀǎƛƴƎ 
ŦǊƻƳ ǘƘŜǊŜΣ ŀǎ ƴŜŜŘŜŘΦ  ILb¢Υ  ¦ǎŜ ƳƻǊŜ Iƻǘ {ǘŀǊǘ 
¢ƛƳŜ ŀƴŘ LƴǘŜƴǎƛǘȅ ŦƻǊ ǘƘƛŎƪŜǊ ƳŜǘŀƭǎ ŀƴŘ ǘƘƛŎƪŜǊ 
ŜƭŜŎǘǊƻŘŜǎ όǊƻŘǎύΦ  Lƴ ǘƘŜ ǎŜǇŀǊŀǘŜ ǎǳōǎŜŎǝƻƴΣ ǘƘŜ 
±w5 ǊŜǇǊŜǎŜƴǘǎ ŀ ǎŀŦŜǘȅ ŦŜŀǘǳǊŜ ǘƘŀǘ ŀƭƭƻǿǎ ǘƘŜ 
h/± ǘƻ ōŜ ǊŜŘǳŎŜŘΦ  ²ƘŜƴ ǘƘŜ ±ƻƭǘŀƎŜ wŜŘǳŎǝƻƴ 
5ŜǾƛŎŜ ό±w5ύ ƛǎ ǎŜƭŜŎǘŜŘΣ h/± ƛǎ ŘǊƻǇǇŜŘ ōŜƭƻǿ нл 
±ƻƭǘǎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ŎƘŀƴŎŜ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ǎƘƻŎƪ 
ǿƘƛƭŜ ǿŜƭŘƛƴƎ ǎǝŎƪ ƛƴ ǎƛǘǳŀǝƻƴǎ ǿƘŜǊŜ ǘƘŜ ǿƻǊƪŜǊ 
Ƴŀȅ ōŜŎƻƳŜ ƎǊƻǳƴŘŜŘ ŀƴŘ ōŜŎƻƳŜ ŀ ǇƻǘŜƴǝŀƭ 
ŎƛǊŎǳƛǘ ǇŀǘƘ ƻŦ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅΦ  Lƴ ǎƻƳŜ ǎƛǘǳŀǝƻƴǎΣ 
±w5 ƛǎ ǊŜǉǳƛǊŜ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǎŀŦŜǘȅ ƻŦ ǘƘŜ ƻǇŜǊŀπ
ǘƻǊΦ   ±w5 Ŏŀƴ ƛƴ ǎƻƳŜ ŎŀǎŜǎ ƳŀƪŜ ǎǘŀǊǝƴƎ ŀ ƭƛǧƭŜ 
ƳƻǊŜ ŘŜƭŀȅŜŘ ƻǊ ŘƛŶŎǳƭǘΦ 

фΦ tŜŘŀƭκн¢κп¢ ǎŜƭŜŎǘƻǊΦ tǊŜǎǎ ǘƘŜ ōǳǧƻƴ ǘƻ ǎŜƭŜŎǘ 
ƻƴŜ ƻŦ  ǘƘŜ ǘƻǊŎƘ ǎǿƛǘŎƘ ƻǊ ǇŜŘŀƭ ŦǳƴŎǝƻƴ ƳƻŘŜǎΦ  
{ŜƭŜŎǘ н¢ ŦƻǊ ǎƛƳǇƭŜ ǇǊŜǎǎ-ŀƴŘ-ƘƻƭŘ ƻǇŜǊŀǝƻƴ ƻŦ 
ǘƘŜ ǘƻǊŎƘ ǎǿƛǘŎƘΦ  CƻǊ н¢ ƻǇŜǊŀǝƻƴ ǿƛǘƘ ǘƘŜ ǘƻǊŎƘ 
ǎǿƛǘŎƘΥ    мύ tǊŜǎǎ ŀƴŘ ƘƻƭŘ ǘƘŜ ǎǿƛǘŎƘ ǘƻ ǎǘŀǊǘ ǘƘŜ 
ŀǊŎ ŀƴŘ ǿŜƭŘΦ wŜƭŜŀǎŜ ǘƘŜ ǎǿƛǘŎƘ ǘƻ ŎŜŀǎŜ ǿŜƭŘƛƴƎΦ  
{ŜƭŜŎǘ п¢ ŦƻǊ ŀŘǾŀƴŎŜŘ ǳǎŜ ƻŦ ǘƘŜ ǎŜǉǳŜƴŎŜǊ Ŏƻƴπ
ǘǊƻƭǎ ƻƴ ǘƘŜ ǇŀƴŜƭ ǎǳŎƘ ŀǎ ǇǊŜ-ƅƻǿΣ Ǉƻǎǘ-ƅƻǿΣ ǳǇ 
ǎƭƻǇŜ ŀƴŘ Řƻǿƴ ǎƭƻǇŜΦ  ¢ƻ ƻǇŜǊŀǘŜ ƛƴ п¢ ƳƻŘŜ 
ǿƛǘƘ ǘƘŜ ǘƻǊŎƘ ǎǿƛǘŎƘκǊŜƳƻǘŜΥ  мύ tǊŜǎǎ ŀƴŘ ǊŜπ
ƭŜŀǎŜ ǘƘŜ ǎǿƛǘŎƘ ǘƻ ǎǘŀǊǘ ŀǊŎΦ нύ ¢ƘŜ ŎǳǊǊŜƴǘ ǿƛƭƭ 
ōŜƎƛƴ ǘƻ ǳǇǎƭƻǇŜ ǘƻ ǊŜŀŎƘ ƴƻǊƳŀƭ ǿŜƭŘƛƴƎ ŎǳǊǊŜƴǘΦ  
оύ tǊŜǎǎ ŀƴŘ ƘƻƭŘ ǎǿƛǘŎƘ ǘƻ ōŜƎƛƴ ǘƘŜ ŘƻǿƴǎƭƻǇŜ 
ŎȅŎƭŜ ǘƻ Ŭƭƭ ǘƘŜ ŎǊŀǘŜǊΦ  пύ wŜƭŜŀǎŜ ǎǿƛǘŎƘ ǘƻ ǘŜǊƳƛπ
ƴŀǘŜ ǘƘŜ ŀǊŎΦ  Lƴ п¢ ƳƻŘŜΣ  ƛŦ ǘƘŜ ǇǳŘŘƭŜ ōŜŎƻƳŜǎ 
ǘƻƻ ƘƻǘΣ  ƛǘ Ŏŀƴ ōŜ ŎƻƻƭŜŘ  ōȅ ƭƛƎƘǘƭȅ ǘŀǇǇƛƴƎ ǘƘŜ 
ǎǿƛǘŎƘ ǘƻ ōŜƎƛƴ ŘƻǿƴǎƭƻǇŜ ŀƴŘ ǘŀǇǇƛƴƎ ŀƎŀƛƴ ǘƻ 

Setup Guide and Component Identification Section 2 



32 

ǊŜǎǘŀǊǘ ǳǇǎƭƻǇŜ ōŜŦƻǊŜ ŜƴŘ ŎǳǊǊŜƴǘ ƛǎ ǊŜŀŎƘŜŘΦ 
{ŜǩƴƎ ŀ ƭƻƴƎ ŘƻǿƴǎƭƻǇŜ ƘŜƭǇǎ ƛƳǇǊƻǾŜ ƘŜŀǘ 
ŎƻƴǘǊƻƭ ƛƴ п¢ ŀǎ ǘƘŜ ǘƻǊŎƘ ǎǿƛǘŎƘ ƛǎ ŎȅŎƭŜŘ ōŜπ
ǘǿŜŜƴ ŘƻǿƴǎƭƻǇŜ ŀƴŘ ǳǇǎƭƻǇŜ ōŜŦƻǊŜ ǘƘŜ ŀǊŎ ƛǎ 
ǘŜǊƳƛƴŀǘŜŘΦ Lathw¢!b¢Υ  ¢ƻ ǳǎŜ ǘƘŜ Ŧƻƻǘ ǇŜŘŀƭ 
ƳƻŘŜ ǎŜƭŜŎǘ ǇŜŘŀƭ ƳƻŘŜ ŀƴŘ ŀŘƧǳǎǘ ¢LD ŀƳǇǎ 
ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ŘŜǎƛǊŜŘ ǎŜǩƴƎΦ  ¢ƘŜ ǇŜŘŀƭ ǿƛƭƭ 
ǘƘŜƴ ŎƻƴǘǊƻƭ ǘƘŜ ŀƳǇŜǊŀƎŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ Ŝƴπ
ǝǊŜ ǊŀƴƎŜ ƻŦ ŀƳǇǎ ǳǇ ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ǎŜƭŜŎǘŜŘ 
ŀƳǇŜǊŀƎŜΣ ōŀǎŜŘ ƻũ ǘƘŜ ǇŜŘŀƭ ǇƻǎƛǝƻƴΦϐ  ¢ƘŜ 
Ŧƻƻǘ ǇŜŘŀƭ ƛǎ ŦƻǊ ¢LD ǳǎŜ ƻƴƭȅΦ  ¢ƘŜ н¢ κп¢ ƳƻŘŜǎ 
Ŏŀƴ ōŜ ǿƛǘƘ ¢LD ƳƻŘŜ ƻǊ aLD ƳƻŘŜΦ  

млΦ   ¢LD {ǘŀǊǘ ¢ȅǇŜ {ŜƭŜŎǘƻǊΦ  ¢ƘŜ ǳƴƛǘ ŦŜŀǘǳǊŜǎ ǘƘŜ 
ŎŀǇŀōƛƭƛǘȅ ǘƻ ǎŜƭŜŎǘ ŦǊƻƳ ǘǿƻ ǎǘŀǊǘ ǘȅǇŜǎ ǿƘŜƴ 
ǿŜƭŘƛƴƎ ƛƴ ¢LD ƳƻŘŜΦ  ¢ƘŜ ŘŜŦŀǳƭǘ ƳƻŘŜ ƛǎ IƛƎƘ 
CǊŜǉǳŜƴŎȅ {ǘŀǊǘ όIC {ǘŀǊǘύΦ   ¢Ƙƛǎ ŀƭƭƻǿǎ ǘƘŜ ŀǊŎ 
ǘƻ ōŜ ǎǘŀǊǘŜŘ ǿƘƛƭŜ ƘƻƭŘƛƴƎ ǘƘŜ ǘǳƴƎǎǘŜƴ Ƨǳǎǘ 
ŀōƻǾŜ ǘƘŜ ƳŜǘŀƭΣ ǿƛǘƘƻǳǘ ƘŀǾƛƴƎ ǘƻ ƳŀƪŜ Ŏƻƴπ
ǘŀŎǘΦ  ¢Ƙƛǎ ǊŜǎǳƭǘǎ ƛƴ ǎƳƻƻǘƘŜǊΣ ŎƻƴǘŀƳƛƴŀƴǘ ŦǊŜŜ 
ŀǊŎ ǎǘŀǊǘǎΦ   ! IC ǇǳƭǎŜ ƛǎ ƎŜƴŜǊŀǘŜŘ ǿƘƛŎƘ ǿƛƭƭ 
ōǊƛŘƎŜ ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ǘƘŜ ¢ǳƴƎǎǘŜƴ ŀƴŘ ǘƘŜ 
ǿƻǊƪ ǇƛŜŎŜΦ  ¢Ƙƛǎ ŜǎǘŀōƭƛǎƘŜǎ ǘƘŜ ŀǊŎΦ   ¢Ƙƛǎ ƛǎ ŀ 
ǳƴƛǉǳŜ ŦŜŀǘǳǊŜ ƻƴ ǘƘŜ tƻǿŜǊa¢{Σ ōǳǘ ƛǎ ŀƴ ŜȄπ
ǇŜŎǘŜŘ ŦŜŀǘǳǊŜ ƻƴ ŀƴȅ ǘǊǳŜ ¢LD ǿŜƭŘŜǊΦ  ¢ƘŜ ǎŜŎπ
ƻƴŘ ǘȅǇŜ ƻŦ ǎǘŀǊǘ ƛǎ ǘƘŜ [ƛƊ {ǘŀǊǘΦ  ¢Ƙƛǎ ǊŜǉǳƛǊŜǎ 
ǘƘŜ ǘǳƴƎǎǘŜƴ ǘƻ ōŜ ǘƻǳŎƘŜŘ ǘƻ ǘƘŜ ƳŜǘŀƭ ŀƴŘ 
ƭƛƊŜŘ ǳǇ ǘƻ ǎǘŀǊǘ ǘƘŜ ŀǊŎΦ  ¢Ƙƛǎ ƛǎ ƴƻǘ ŀǎ ŎƭŜŀƴ ƻŦ ŀ 
ǎǘŀǊǘ ŀǎ IC ŀƴŘ ǎƻƳŜ ǘǳƴƎǎǘŜƴ ŀƴŘκƻǊ ǿƻǊƪ 
ǇƛŜŎŜ ŎƻƴǘŀƳƛƴŀǝƻƴ Ƴŀȅ ƻŎŎǳǊ ŦǊƻƳ ǝƳŜ ǘƻ 
ǝƳŜΦ   ¢Ƙƛǎ ƛǎ ǎǝƭƭ ŀ ǎƳƻƻǘƘŜǊ ǎǘŀǊǘ ǘƘŀƴ ŀ ǘȅǇƛŎŀƭ 
ǎŎǊŀǘŎƘ ǘȅǇŜ ǎǘŀǊǘ ōǳǘ ƴƻǘ ŀǎ ǎƳƻƻǘƘ ƻǊ Ŝŀǎȅ ŀǎ 
ŀƴ IC ǎǘŀǊǘΦ  ¢Ƙƛǎ ƛǎ ǘƘŜ ǎŀƳŜ ǘȅǇŜ ǎǘŀǊǘ ŦƻǳƴŘ ƻƴ 
Ƴŀƴȅ aLDκ¢LDκ{ǝŎƪ ǿŜƭŘŜǊǎΦ  Lǘ ƛǎ ŀ ƭŜǎǎ ŎƭŜŀƴ 
ǎǘŀǊǘ ƻǇǝƻƴΣ ōǳǘ ŘƻŜǎ ŀ ƎƻƻŘ Ƨƻō ǿƘŜƴ IC ǎǘŀǊǘ 
ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ ƻǊ ƛǎ ǊŜǎǘǊƛŎǘŜŘ ƛƴ IC ǎŜƴǎƛǝǾŜ 
ŜƴǾƛǊƻƴƳŜƴǘǎ ǎǳŎƘ ŀǎ ƘƻǎǇƛǘŀƭǎΣ ƴŜŀǊ ŜƭŜŎǘǊƻƴƛŎ 
ŜǉǳƛǇƳŜƴǘΦ 

ммΦ {ŜǉǳŜƴŎŜǊΦ  ¢ƘŜ ǎŜǉǳŜƴŎŜǊ ŎƻƴǘǊƻƭǎ ǘƘŜ ŀǊŎ Ŏȅπ
ŎƭŜ ŀƴŘ ƻǘƘŜǊ ǊŜƭŀǘŜŘ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǘƘŜ ǎŜƭŜŎǘŜŘ 
ǇǊƻŎŜǎǎΩǎ ŦǳƴŎǝƻƴΦ  ¢ƘŜǎŜ ŀǊŜ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ 
ǎŜƭŜŎǘƻǊ ōǳǧƻƴǎ ƛƴ ІмнΦ   ¢ƘŜ ǎŜǉǳŜƴŎŜǊ ŎƻƴǘǊƻƭǎ 
ƛǘŜƳǎ ǎǳŎƘ ŀǎ ǇǊŜ ƅƻǿΣ Ǉƻǎǘ ƅƻǿΣ ¢LDκaLD 
¦ǇǎƭƻǇŜΣ ¢LDκaLD 5ƻǿƴ {ƭƻǇŜΣ aLD ±ƻƭǘǎΣ aLDπ
aLD LƴŘǳŎǘŀƴŎŜΣ aLD .ǳǊƴ ōŀŎƪΣ ¢LD !ƳǇǎΣ ¢LD 
tǳƭǎŜ !ƳǇǎΣ ¢LD tǳƭǎŜ CǊŜǉǳŜƴŎȅΣ ¢LD tǳƭǎŜ 
¢ƛƳŜ hƴΣ !/ CǊŜǉǳŜƴŎȅ ŀƴŘ !/ .ŀƭŀƴŎŜΦ   

мнΦ  {ŜƭŜŎǘƻǊ .ǳǧƻƴǎΦ  ¢ƘŜ ǎŜƭŜŎǘƻǊ ōǳǧƻƴǎ ŀǊŜ ǳǎŜŘ 
ǘƻ ƘƛƎƘƭƛƎƘǘ ŜŀŎƘ ŦǳƴŎǝƻƴ ŦƻǳƴŘ ƛƴ ǘƘŜ ǎŜǉǳŜƴŎπ
ŜǊΦ  tǊŜǎǎƛƴƎ ǘƘŜ ƭŜƊ ōǳǧƻƴ ǿƛƭƭ ƳƻǾŜ ǘƘŜ ƘƛƎƘπ
ƭƛƎƘǘŜŘ [95 ǘƻ ǘƘŜ ƴŜȄǘ ŀǇǇƭƛŎŀōƭŜ ŦǳƴŎǝƻƴ ƛƴ ǘƘŜ 
ǎŜǉǳŜƴŎŜǊ ŎƘŀǊǘΦ  tǊŜǎǎƛƴƎ ǘƘŜ ǊƛƎƘǘ ōǳǧƻƴ ǿƛƭƭ 
ƳƻǾŜ ǘƘŜ ƘƛƎƘƭƛƎƘǘŜŘ [95 ǘƻ ǘƘŜ ƴŜȄǘ ŀǇǇƭƛŎŀōƭŜ 

ŦǳƴŎǝƻƴ ƛƴ ǘƘŜ ǎŜǉǳŜƴŎŜǊ ŎƘŀǊǘΦ  5ŜǇŜƴŘƛƴƎ 
ǳǇƻƴ ǘƘŜ ǇǊƻŎŜǎǎ ǎŜƭŜŎǘŜŘΣ ǎƻƳŜ [95Ωǎ ǿƛƭƭ ōŜ 
ǎƪƛǇǇŜŘ ƻǾŜǊ ŀǎ ǘƘŜ ōǳǧƻƴ ƛǎ ǇǊŜǎǎŜŘΦ   5ƻ ƴƻǘ 
ƭŜǘ ǘƘŀǘ ŎƻƴŦǳǎŜ ȅƻǳ ŀǎ ǎƻƳŜ ŦŜŀǘǳǊŜǎ ŀǊŜ ƴƻǘ 
ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǇǊƻŎŜǎǎ ƻǊ ǎŜǩƴƎǎ ȅƻǳ ƘŀǾŜ 
ŎƘƻǎŜƴΦ  !ǎ ŜŀŎƘ ŦǳƴŎǝƻƴ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ǾŀƭǳŜ 
Ƴŀȅ ōŜ ǊŜǇǊŜǎŜƴǘŜŘ ƛƴ ǎŜŎƻƴŘǎΣ ǾƻƭǘǎΣ ŀƳǇǎΣ 
ǇŜǊŎŜƴǘ ƻǊ ƛƴ IŜǊǘȊΦ  !ǎ ǘƘŜ ǎŜǉǳŜƴŎŜǊ ƛǎ ŎȅŎƭŜŘ 
ƭŜƊ ƻǊ ǊƛƎƘǘΣ ǘƘŜ ŘƛǎǇƭŀȅ ǘƻ ōŜ ǊŜŀŘ ǘƻ ŘŜǘŜǊπ
ƳƛƴŜ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ƘƛƎƘƭƛƎƘǘŜŘ ǎŜǉǳŜƴŎŜǊ 
ŦŜŀǘǳǊŜ ŀƴŘ ǘƘŜ [95 ǊŜǇǊŜǎŜƴǝƴƎ ǘƘŜ ǳƴƛǘ ƻŦ 
ƳŜŀǎǳǊŜƳŜƴǘ Ƴŀȅ ŎƘŀƴƎŜΦ LŦ ƴƻ ŀŘƧǳǎǘƳŜƴǘ ƛǎ 
ƳŀŘŜ ǘƻ ǘƘŜ ǎŜƭŜŎǘŜŘ ǇŀǊŀƳŜǘŜǊΣ ǘƘŜ ǳƴƛǘ ǿƛƭƭ 
ŘŜŦŀǳƭǘ ōŀŎƪ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ǿƛǊŜ ǎǇŜŜŘ ŦŜŜŘκ
ŀƳǇǎΦ  

моΦ !ŘƧǳǎǘƳŜƴǘ /ƻƴǘǊƻƭΦ  !ƴȅ ŀŘƧǳǎǘŀōƭŜ ǾŀƭǳŜΣ 
ƛƴŎƭǳŘƛƴƎ Ǿƻƭǘǎ ŀƴŘ ŀƳǇǎ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ǘƘǊƻǳƎƘ 
ǘƘƛǎ ǎƛƴƎƭŜ ƪƴƻōΦ   ¢ƻ ŀŘƧǳǎǘΣ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŘŜπ
ǎƛǊŜŘ [95 ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŦǳƴŎǝƻƴ ȅƻǳ ǿƛǎƘ ǘƻ 
ŀŘƧǳǎǘ ōȅ ǳǎƛƴƎ ǘƘŜ {ŜƭŜŎǘƻǊ ōǳǧƻƴǎ όІмнύ ŦƻǊ 
aLD ŀƴŘ ¢LD ǎŜǉǳŜƴŎŜǊΣ ƻǊ ǘƘŜ {ŜƭŜŎǘƻǊ ōǳǧƻƴ 
ŦƻǊ ǊŜƭŀǘŜŘ {ǝŎƪ ŦǳƴŎǝƻƴǎ όІмлύΦ  ¢ƘŜƴ ǘǳǊƴ 
ŎƭƻŎƪǿƛǎŜ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ŦŜŀǘǳǊŜΣ 
ƻǊ ŎƻǳƴǘŜǊ ŎƭƻŎƪǿƛǎŜ ǘƻ ŘŜŎǊŜŀǎŜ ǘƘŜ ǾŀƭǳŜ ƻŦ 
ǘƘŜ ŦŜŀǘǳǊŜΦ ²ƘƛƭŜ ǘǳǊƴƛƴƎΣ ȅƻǳ ǿƛƭƭ ŦŜŜƭ ŬƴŜ 
άŎƭƛŎƪǎέ ƻǊ ǎǘƻǇǎ ƛƴ ǘƘŜ ƳƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ƪƴƻōΦ  
¢Ƙƛǎ ƛǎ ƴƻǊƳŀƭ ŀƴŘ ŜŀŎƘ ŎƭƛŎƪ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ƻǊ 
ŘŜŎǊŜŀǎŜ ǘƘŜ ǾŀƭǳŜ ōȅ ǘƘŜ ǎƳŀƭƭŜǎǘ ǳƴƛǘ ƻŦ 
ƳŜŀǎǳǊŜ ǘƘŜ ŦǳƴŎǝƻƴ ƛǎ ǇǊƻƎǊŀƳƳŜŘ ǘƻ Řƛǎπ
ǇƭŀȅΦ   ¢Ƙƛǎ Ƴŀȅ ǇǊƻǾŜ ǎƭƻǿ ƻǊ ǘŜŘƛƻǳǎ ǿƘŜƴ 
ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ ŎƘŀƴƎŜ ƛƴ ǾŀƭǳŜ ŀǊŜ ǊŜǉǳƛǊŜŘΦ  
¢ƻ ŀŘƧǳǎǘ ƛƴ ƎǊŜŀǘŜǊ ƛƴŎǊŜƳŜƴǘǎ όмлȄύΣ ǇǳǎƘ ǘƘŜ 
ƪƴƻō ƛƴ ǎƭƛƎƘǘƭȅΣ ǳƴǝƭ ƎǊŜŀǘŜǊ ǊŜǎƛǎǘŀƴŎŜ ƛǎ ŦŜƭǘ 
ŀƴŘ ǘǳǊƴ ǘƘŜ ƪƴƻō ŀǘ ǘƘŜ ǎŀƳŜ ǝƳŜΦ  ¢Ƙƛǎ ǿƛƭƭ 
ŜȄǇŜŘƛǘŜ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘ ǇǊƻŎŜǎǎΣ ǿƘŜƴ ƭŀǊƎŜ 
ŎƘŀƴƎŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘΦ  wŜƭŜŀǎŜ ǘƘŜ ōǳǧƻƴ ŀƴŘ 
ƛǘ ǿƛƭƭ ŀǳǘƻƳŀǝŎŀƭƭȅ ǎǇǊƛƴƎ ōŀŎƪ ŀƴŘ ǊŜǘǳǊƴ ǘƻ 
ŀŘƧǳǎǝƴƎ ƛƴ ǎƳŀƭƭŜǊ ƛƴŎǊŜƳŜƴǘǎΦ  

мпΦ  !/ ²ŀǾŜ CƻǊƳ /ƻƴǘǊƻƭΦ  ¢Ƙƛǎ  tƻǿŜǊa¢{ ƳƻŘπ
Ŝƭ ŦŜŀǘǳǊŜǎ ǿŀǾŜ ŦƻǊƳ ŎƻƴǘǊƻƭ ƛƴ !/ ƳƻŘŜΦ  ¢ƘŜ 
!/ ƳƻŘŜ ƛǎ ŀ ǳƴƛǉǳŜ ŦŜŀǘǳǊŜ ŦƻǊ ǘƘƛǎ ǘȅǇŜ ƻŦ 
Ƴǳƭǝ-ǇǊƻŎŜǎǎ ǿŜƭŘŜǊΦ  Lǘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǿƻǊƪ ƛƴ 
ŎƻƴƧǳƴŎǝƻƴ ǿƛǘƘ ǘƘŜ ¢LD ƻƴƭȅΦ  ¢ƘŜ ǿŀǾŜ ŦƻǊƳ 
ǎŜƭŜŎǝƻƴ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ǘŀƛƭƻǊ ǘƘŜ ŀǊŎ ǘƻ ǘƘŜ 
ƭƻƻƪ ŀƴŘ ŦŜŜƭ ǘƘŀǘ ƛǎ ŘŜǎƛǊŜŘΦ  9ŀŎƘ ǿŀǾŜ ŦƻǊƳ 
Ƙŀǎ ŘƛǎǝƴŎǘ ǇŀǧŜǊƴǎ ǿƘƛŎƘ ŘƛǎǝƴƎǳƛǎƘ ǘƘŜƳ 
ŦǊƻƳ ƻƴŜ ŀƴƻǘƘŜǊΦ  CƻǊ ǘƘŜ ŘŜŦŀǳƭǘ ǿŀǾŜ ŦƻǊƳΣ 
!ŘǾŀƴŎŜ {ǉǳŀǊŜ ²ŀǾŜΣ ǘƘŜ ǿŀǾŜ ŦƻǊƳ ǇǊƻŘǳŎπ
Ŝǎ ŀ ǎǘǊƻƴƎΣ Ŧŀǎǘ ǿŜǩƴƎ ŀǊŎ ŀƴŘ ǇǳŘŘƭŜΦ  !ƭƻƴƎ 
ǿƛǘƘ ŀ ǾŜǊȅ ǎǘŀōƭŜ ŀǊŎΣ Lǘ ǇǊƻǾƛŘŜǎ ǊŀǇƛŘ ǿŜƭŘƛƴƎ 
ǎǇŜŜŘǎ ŀƴŘ ǇǊƻǾƛŘŜǎ ǘƘŜ Ƴƻǎǘ άƘŜŀǘέ ƛƴ ŀ ǿŜƭŘΦ    
¢ƘŜ ǎŜŎƻƴŘ ǿŀǾŜ ŦƻǊƳΣ ǘƘŜ ¢ǊƛŀƴƎǳƭŀǊ ²ŀǾŜΣ ƛǎ 
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ƎƻƻŘ ŦƻǊ ƭƛƎƘǘ ƎŀǳƎŜ ƳŜǘŀƭǎ ŀƴŘ ƻũŜǊǎ ƎǊŜŀǘ Ŏƻƴπ
ǘǊƻƭ ŀƴŘ ƎƻƻŘ ōŜŀŘ ǇǊƻŬƭŜ ǉǳŀƭƛǝŜǎ ƻƴ ǘƘƛƴ ƎŀǳƎŜ 
ƳŜǘŀƭǎΦ   ¢ƘŜ ǿŀȅ ǘƘŜ ǿŀǾŜ ŦƻǊƳ ƛǎ ǎƘŀǇŜŘΣ ƛǘ 
ǎǇŜƴŘǎ ǘƘŜ ƭŜŀǎǘ ŀƳƻǳƴǘ ƻŦ ǝƳŜ Ŧǳƭƭȅ άƻƴέ ŀǘ ǘƘŜ 
ǇŜŀƪǎΣ ǎƻ ƻǳǘǇǳǘ ǿƛƭƭ ǎŜŜƳ ǊŜŘǳŎŜŘ ŀƴŘ ŜǾŜƴ ǘƘŜ 
ƳŜǘŜǊ Ƴŀȅ ǎƘƻǿ ŀ ƭƻǿŜǊ ǘƻǇ ŜƴŘ ƻǳǘǇǳǘΦ  Iƻǿπ
ŜǾŜǊΣ ŘǳŜ ǘƻ ǘƘŜ ǿŀȅ ǘƘŜ ǿŀǾŜ ŦƻǊƳ ƛǎ ǎƘŀǇŜŘΣ ƛƴ 
ƭŀȅƳŜƴΩǎ ǘŜǊƳǎΣ ǘƘŜ ƳŜǘŜǊ ǊŜŀŘǎ ŀ ƭƻǿŜǊ ƻǳǘǇǳǘ 
ǘƘŀƴ ŀŎǘǳŀƭ ŎƻƳǇǳǘŜŘ ƻǳǘǇǳǘΦ  ¢Ƙƛǎ ƛǎ ƴƻǊƳŀƭΦ 
DŜƴŜǊŀƭƭȅΣ ƎƛǾŜƴ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘŜ ǘǊƛŀƴƎǳƭŀǊ ǿŀǾŜ 
ŦƻǊƳ ƛǎ ƛƴǘŜƴŘŜŘ ŦƻǊ ƭƛƎƘǘŜǊ ƎŀǳƎŜ ƳŜǘŀƭǎΣ ǘƘŜ 
άŎƻƻƭŜǊέ ŦŜŜƭ ƻŦ ǘƘŜ ŀǊŎ ǿƛƭƭ ƴƻǘ ōŜ ŀƴ ƛǎǎǳŜΦ 

 
 !ŘŘƛǝƻƴŀƭ  ŦŜŀǘǳǊŜǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ {ŜǉǳŜƴŎŜǊΦ 
мΦ aLD LƴŘǳŎǘŀƴŎŜΦ  ό[ƻŎŀǘŜŘ ƻƴ ǘƘŜ ŦŀǊ ƭŜƊ ǎƛŘŜ ƻŦ 
ǘƘŜ {ŜǉǳŜƴŎŜǊ DǊŀǇƘΦύ  ±ŀǊƛŜǎ ǘƘŜ ŎǳǊǊŜƴǘ-ǊƛǎŜ 
ǝƳŜ ǿƘƛƭŜ ǿŜƭŘƛƴƎ ŀƊŜǊ ǘƘŜ ŀǊŎ ǎƘƻǊǘǎ ǘƻ ǘƘŜ 
ǇǳŘŘƭŜ ŘǳǊƛƴƎ ǘƘŜ ǎƘƻǊǘ-ŎƛǊŎǳƛǘ ǘǊŀƴǎŦŜǊ ǇǊƻŎŜǎǎΦ 
¢Ƙƛǎ ŀũŜŎǘǎ ǘƘŜ ŀŎǘǳŀƭ ǇƘȅǎƛŎŀƭ Ǉƻƛƴǘ ǿƘŜǊŜ ǘƘŜ 
ŎǳǊǊŜƴǘ Ƙŀǎ ǊƛǎŜƴ ǎǳŶŎƛŜƴǘƭȅ ǘƻ ƳŜƭǘ  ōŀŎƪ ǘƘŜ 
ǿƛǊŜΣ ǎǳōǎŜǉǳŜƴǘƭȅ ǇƛƴŎƘƛƴƎ ƻũ ŀƴŘ ŘŜǇƻǎƛǝƴƎ ƛƴ 
ǘƘŜ ǇǳŘŘƭŜΦ  ¢ƘŜ ǇƘȅǎƛŎŀƭ Ǉƻƛƴǘ ŀǘ ǿƘƛŎƘ ǘƘŜ ǿƛǊŜ 
Ƙŀǎ ōǳǊƴŜŘ ōŀŎƪ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ άǇƛƴŎƘ Ǉƻƛƴǘέ 
ƻŦ ǘƘŜ ŀǊŎΦ  ¢Ƙƛǎ ƛǎ ǿƘŜǊŜ ǘƘŜ ǿƛǊŜ ǿƛƭƭ ƳŜƭǘ ōŀŎƪ 
ǘƻ ōŜŦƻǊŜ ǘǊŀƴǎŦŜǊǊƛƴƎ ǘƘŜ ǿƛǊŜ ōŀŎƪ ǘƻ ǘƘŜ ǇǳŘπ
ŘƭŜ ǘƻ ƻƴŎŜ ŀƎŀƛƴ ǎƘƻǊǘ ƻǳǘΦ  ¢ƻ Ǉǳǘ ƛǘ ƛƴ ƳƻǊŜ 
ǇǊŀŎǝŎŀƭ ǘŜǊƳǎΣ ǘƘŜ ǳǎŜǊ ǿƛƭƭ ǎŜŜ ǘƘŀǘ ǘƘŜ ǿƛǊŜ ƛǎ 
ǎǝŎƪƛƴƎ ƻǳǘ ƭƻƴƎŜǊ ƻǊ ǎƘƻǊǘŜǊ ŦǊƻƳ ǘƘŜ aLD ǘƻǊŎƘ 
ōŜŦƻǊŜ ƛǘ ōǳǊƴǎ ŀǿŀȅΣ ŘŜǇŜƴŘƛƴƎ ǳǇƻƴ ǘƘŜ ŜȄŀŎǘ 
ǎŜǩƴƎΦ  ¢Ƙƛǎ ŎƻƴǘǊƻƭǎ ǎǇŀǧŜǊΣ ǇŜƴŜǘǊŀǝƻƴ ŀƴŘ 
ōŜŀŘ ǇǊƻŬƭŜΦ  ²ƘŜƴ ǘƘŜ ŀǊŎ ŦƻǊŎŜ ƪƴƻō  ƛǎ ǊƻǘŀǘŜŘ 
ŦǊƻƳ ƻƴŜ ŜȄǘǊŜƳŜ ǘƻ ǘƘŜ ƻǘƘŜǊΣ ǘƘŜ ƻǇŜǊŀǘƻǊ ǿƛƭƭ 
ƻōǎŜǊǾŜ ǘƘŀǘ ǘƘŜ ŀǊŎ ƛǎ ƳƻǊŜ ǎǝũ  ŀǘ ƻƴŜ ŜƴŘ ƻǊ 
ƳƻǊŜ ƅǳƛŘ ŀǘ ǘƘŜ ƻǘƘŜǊ ŜƴŘΦ  .ŜŀŘ ǇǊƻŬƭŜ ŎƘŀƴƎπ
Ŝǎ ǿƛƭƭ ƻŎŎǳǊ ŀǎ ǿŜƭƭΦ ! ǎǝũŜǊ ŀǊŎ ǿƛƭƭ ǇǊƻŘǳŎŜ ŀ 
ŘŜŜǇŜǊ ōǳǘ ƳƻǊŜ ƴŀǊǊƻǿ ǇǊƻŬƭŜΦ  ! ƅǳƛŘ ŀǊŎ ǿƛƭƭ 
ǇǊƻŘǳŎŜ ŀ ǿƛŘŜǊΣ ǎƘŀƭƭƻǿŜǊ ǿŜƭŘΣ ǳǎǳŀƭƭȅ ǿƛǘƘ ŀƴ 
ƛƳǇǊƻǾŜŘ ōŜŀŘ ŀǇǇŜŀǊŀƴŎŜ ŀƴŘ ƭŜǎǎ ǎǇŀǧŜǊΦ   !ǊŎ 
ŦƻǊŎŜ  ŎƻƴǘǊƻƭ ƛǎ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ƛƴŘǳŎǘŀƴŎŜ Ŏƻƴπ
ǘǊƻƭΣ ǎƭƻǇŜ ƻǊ ǿŀǾŜ ŦƻǊƳ ŎƻƴǘǊƻƭ όaLDύΦ   .ȅ 
ŎƘŀƴƎƛƴƎ ǘƘŜ ƭŜǾŜƭ ƻŦ ƛƴŘǳŎǘŀƴŎŜΣ ǘƘŜ ǳǎŜǊ Ŏŀƴ 
ŬƴŜ ǘǳƴŜ ǘƘŜ ŀǊŎ ǇŜǊŦƻǊƳŀƴŎŜ ǎƻ ǘƘŜ ǿŜƭŘŜǊ ǊŜπ
ǎǇƻƴŘǎ ƛƴ ŀ ƳŀƴƴŜǊ ǘƘŀǘ ǘƘŜ ǳǎŜǊ ƛǎ ŀŎŎǳǎǘƻƳŜŘ 
ǘƻ ǿƛǘƘ ƻǘƘŜǊ ōǊŀƴŘǎ ƻŦ ƳŀŎƘƛƴŜǎΦ   ¢ƘŜ ŀǊŎ 
ǎƻǳƴŘ ǿƛƭƭ ŀƭǎƻ ŎƘŀƴƎŜ ŀǎ ǘƘŜ ŀǊŎ ŦƻǊŎŜ ƛǎ ŀŘƧǳǎǘπ
ŜŘΣ  ƎƻƛƴƎ ŦǊƻƳ ŀ ǊŜƭŀǝǾŜƭȅ ƘƛƎƘ ǇƛǘŎƘŜŘ ǿƘƛƴŜ ǘƻ 
ŀ ŦǊȅƛƴƎ ǎƛȊȊƭŜΦ  !ƭƭ aLDǎΣ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ōǊŀƴŘΣ 
ǿƛǘƘƻǳǘ ŀƴ ŀŘƧǳǎǘŀōƭŜ ŀǊŎ ŦƻǊŎŜΣ Řƻ ƘŀǾŜ ǎƻƳŜ 
ŬȄŜŘ ƭŜǾŜƭ ƻŦ ƛƴŘǳŎǘŀƴŎŜΣ ǘƘƻǳƎƘ ƴƻǘ ŀƭƭ ŀǊŜ ǎŜǘ 
ŀǘ ǘƘŜ ǎŀƳŜ ƭŜǾŜƭΦ  ! ǳǎŜǊ Ŏŀƴ ŜƛǘƘŜǊ ŀŘƧǳǎǘ ǘƘŜ 
ƛƴŘǳŎǘŀƴŎŜ ǘƻ ƘŀǾŜ ŀ ŦŀƳƛƭƛŀǊ ŦŜŜƭΣ ƻǊ ǘƻ ƛƳǇǊƻǾŜ 
ŀǊŎ ōŜƘŀǾƛƻǊ ǿƘŜƴŜǾŜǊ ǿŜƭŘƛƴƎ Ǉƻǎƛǝƻƴ ƻǊ Ŏƻƴπ

Řƛǝƻƴ ŎƘŀƴƎŜΦ  ¢Ƙƛǎ ŎƻƴǘǊƻƭ ƛǎ ǇǊƛƳŀǊƛƭȅ ǳǎŜŦǳƭ ŦƻǊ 
ǎƘƻǊǘ ŎƛǊŎǳƛǘ ǿŜƭŘƛƴƎ ŀƴŘ Ƙŀǎ ƭƛƳƛǘŜŘ ǾŀƭǳŜ ƛƴ !Ȅƛŀƭ 
{ǇǊŀȅΦ  ²ƘƛƭŜ ǳǎƛƴƎ Ƴŀƴȅ ǘȅǇŜǎ ƻŦ ƅǳȄ ŎƻǊŜ ƻǊ Řǳŀƭ 
ǎƘƛŜƭŘΣ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿƛƭƭ ƻƊŜƴ ǎǇŜŎƛŦȅ ŀ ǎŜǩƴƎ ƻŦ 
άлέΣ ǘƘƻǳƎƘ άлέ ƛǎ ŀ ǊŜƭŀǝǾŜ ǾŀƭǳŜΣ ŀƴŘ ƛƴŘǳŎǘŀƴŎŜ 
Ŏŀƴƴƻǘ ōŜ ŎƻƳǇƭŜǘŜƭȅ ŜƭƛƳƛƴŀǘŜŘΦ  Lƴ aLDΣ ŜȄŎŜǎπ
ǎƛǾŜ ƻǊ ǘƻƻ ƭƛǧƭŜ ŀƳƻǳƴǘǎ ƻŦ ƛƴŘǳŎǘŀƴŎŜ Ŏŀƴ ŎǊŜŀǘŜ 
ŀ ǾƛƻƭŜƴǘ ŀǊŎ ƻǊ ŀƴ ǳƴǎǘŀōƭŜ ƻƴŜΣ ǎƻ ōŜ ŎŀǊŜŦǳƭ 
ŀōƻǳǘ ǎŜƭŜŎǝƴƎ ǘƻƻ ƳǳŎƘ ƻǊ ǘƻƻ ƭƛǧƭŜΦ  ! ƎƻƻŘ 
ǎǘŀǊǝƴƎ Ǉƻƛƴǘ ƛǎ ŀǊƻǳƴŘ сл ƻǊ тл҈Φ  aŀƪŜ ƎǊŀŘǳŀƭΣ 
ŎƘŀƴƎŜǎ ǘƻ ŬƴŜ ǘǳƴŜ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜΦ  Dƛŀƴǘ ǎǿƛƴƎǎ 
ǿƛƭƭ ƳŀƪŜ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ƘŀǊŘŜǊ ǘƻ Řƛŀƭ ƛƴ 
ǇǊƻǇŜǊƭȅ ŀǎ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ  Ŏŀƴ ƎǊŜŀǘƭȅ ŀũŜŎǘ ǘƘŜ 
ŦŜŜƭ ƻŦ ǿŜƭŘƛƴƎ ŀǊŎ ƛƴ ōƻǘƘ ƳƻŘŜǎΦ  {Ŝǘ ǘƘŜ ŀƳƻǳƴǘ 
ƻŦ ƛƴŘǳŎǘŀƴŎŜ ǘƻ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ƭŜǾŜƭ ŘŜǎƛǊŜŘ  
ōŜŦƻǊŜ ǘǳƴƛƴƎ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ όǿƘŜǘƘŜǊ ȅƻǳ ŀǊŜ 
ƛƴ ǎǘŀƴŘŀǊŘ ƻǊ ǇǳƭǎŜ ƳƻŘŜǎύΦ  5ƻ ƴƻǘ ŀǧŜƳǇǘ ǘƻ 
ŦǳǊǘƘŜǊ ŀƭǘŜǊ ƛƴŘǳŎǘŀƴŎŜ ǳƴǝƭ ŀƭƭ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ 
ŀǊŜ ŬƴŜ ǘǳƴŜŘ ŀǎ ƳǳŎƘ ŀǎ ǇƻǎǎƛōƭŜΦ  !ƊŜǊ ±ƻƭǘ ŀƴŘ 
!ƳǇ ŀŘƧǳǎǘƳŜƴǘǎ ŀǊŜ ǘǳƴŜŘ ǘƻ ǘƘŜ ōŜǎǘ ǎŜǩƴƎ ȅƻǳ 
Ŏŀƴ ŀŎƘƛŜǾŜΣ ǘƘŜƴ ŬƴŜ ǘǳƴŜ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ƭŜǾŜƭ ŀǎ 
ǘƘŜ Ŭƴŀƭ ǎǘŀƎŜ ƻŦ aLD ŀŘƧǳǎǘƳŜƴǘΦ    

нΦ .ǳǊƴ .ŀŎƪ ¢ƛƳŜǊ /ƻƴǘǊƻƭΦ ό[ƻŎŀǘŜŘ ǾŜǊǝŎŀƭƭȅ ƻƴ ǘƘŜ 
{ŜǉǳŜƴŎŜǊ DǊŀǇƘΦύ ¢ƘŜ ōǳǊƴ ōŀŎƪ ǝƳŜǊ ŎƻƴǘǊƻƭǎ 
ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ǘƘŀǘ ǘƘŜ ŀǊŎ ǎǘŀȅǎ ŜƴƎŀƎŜŘ 
ŀƊŜǊ ǘƘŜ ǘǊƛƎƎŜǊ ƛǎ ǊŜƭŜŀǎŜŘ ŀƴŘ ǘƘŜ ǿƛǊŜ ŦŜŜŘƛƴƎ 
ǎǘƻǇǎΦ   ¢Ƙƛǎ ƛǎ ǘƻ ƘŜƭǇ ǊŜŘǳŎŜ ǿƛǊŜ ǎǝŎƪ ƻǳǘ ŀƴŘ 
ǊŜŘǳŎŜ ǘƘŜ ƴŜŜŘ ǘƻ ǘǊƛƳ ǘƘŜ ǿƛǊŜ ōŜŦƻǊŜ ǎǘŀǊǝƴƎ 
ŀƴƻǘƘŜǊ ǿŜƭŘΦ  ¢Ƙƛǎ ŀƭǎƻ ǎŜǊǾŜǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǿƛǊŜ 
ŦǊƻƳ ǎǝŎƪƛƴƎ ƛƴ ǘƘŜ ǿŜƭŘ ǇǳŘŘƭŜ ƻƴŎŜ ǘƘŜ ŀǊŎ ƛǎ 
ǎǘƻǇǇŜŘΦ  CƻǊ ōŜǎǘ ǊŜǎǳƭǘǎ ǘƘƛǎ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǿƛǘƘ 
ǘƘŜ tƻǎǘ ƅƻǿ ŦŜŀǘǳǊŜ ǎƻ ǘƘŀǘ ǘƘŜ ǿƛǊŜ ŘƻŜǎ ƴƻǘ 
ōŜŎƻƳŜ ƻȄƛŘƛȊŜŘ ŘǳǊƛƴƎ ǘƘŜ ōǳǊƴ ōŀŎƪ ǇƘŀǎŜΦ LŦ ǘƻƻ 
ƳǳŎƘ ōǳǊƴ ōŀŎƪ ƛǎ ǳǎŜŘΣ ǘƘŜ ǿƛǊŜ Ƴŀȅ ōǳǊƴ ōŀŎƪ ǳǇ 
ƛƴǘƻ ǘƘŜ ǝǇΦ  LƴŎǊŜŀǎŜ ōǳǊƴ ōŀŎƪ ōȅ ƻƴƭȅ ŀ ǘŜƴǘƘ ƻŦ ŀ 
ǎŜŎƻƴŘ ŀǘ ŀ ǝƳŜ ǘƻ ǇǊŜǾŜƴǘ ƻǾŜǊ ŀŘƧǳǎǝƴƎ ǘƘŜ ōǳǊƴ 
ōŀŎƪ ŀƴŘ ŘŜǎǘǊƻȅƛƴƎ ǘƘŜ ŎƻƴǘŀŎǘ ǝǇΦ  DŜƴŜǊŀƭƭȅ 
ōǳǊƴ ōŀŎƪ ŎƻƴǘǊƻƭ ǿƛƭƭ ǇǊƻŘǳŎŜ ŎƻƴǎƛǎǘŜƴǘ ǊŜǎǳƭǘǎ 
ŀƴŘ ƛƴŎǊŜŀǎŜ ǇǊƻŘǳŎǝƻƴΦ  5ƛũŜǊŜƴǘ ǿƛǊŜ ŘƛŀƳŜǘŜǊǎ 
ŀƴŘ ŦŜŜŘ ǊŀǘŜǎ ǿƛƭƭ ŎƘŀƴƎŜ ǘƘŜ ōǳǊƴ ōŀŎƪ ǝƳŜ ǊŜπ
ǉǳƛǊŜƳŜƴǘΦ  YŜŜǇ ƛƴ ƳƛƴŘ ōǳǊƴ ōŀŎƪ ŎƻƴǘǊƻƭ ƛǎ ŀƴπ
ƻǘƘŜǊ ǘƻƻƭ ŘŜǎƛƎƴŜŘ ǘƻ ƘŜƭǇ ƛƴŎǊŜŀǎŜ ǉǳŀƭƛǘȅ ŀƴŘ 
ŜŀǎŜ ƻŦ ǿŜƭŘƛƴƎΦ  ¢ƛƳŜ Ŏŀƴ ōŜ ǎŜǘ ŀǘ άлΦлέ ǿƛǘƘƻǳǘ 
ǎŜǾŜǊŜƭȅ ŀũŜŎǝƴƎ ǿŜƭŘ ǉǳŀƭƛǘȅΦ 

оΦ tǊŜ-Cƭƻǿ ŀƴŘ tƻǎǘ-Cƭƻǿ ƻŦ {ƘƛŜƭŘƛƴƎ DŀǎΦ   .ƻǘƘ 
tǊŜ ƅƻǿ ŀƴŘ tƻǎǘ ƅƻǿ ŀǊŜ ŦǳƴŎǝƻƴŀƭ ƛƴ ǘƘŜ aLD 
ŀƴŘ ¢LD ǿŜƭŘƛƴƎ ǇǊƻŎŜǎǎŜǎΦ  IƻǿŜǾŜǊΣ Ƴŀƴȅ aLD 
ǿŜƭŘŜǊǎ Řƻ ƴƻǘ ǇǊƻǾƛŘŜ tǊŜ ŀƴŘ tƻǎǘ ƅƻǿ ƻŦ ǎƘƛŜƭŘπ
ƛƴƎ ƎŀǎΦ  ¢Ƙƛǎ ƛǎ ƻƴŜ ǊŜŀǎƻƴ ǘƘŀǘ ǎƻƳŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎ 
Řƻ ƴƻǘ ŎƻƴǎƛŘŜǊ aLD ŦƻǊ ƘƛƎƘ ǉǳŀƭƛǘȅ ǿŜƭŘǎΣ ǿƘŜǊŜ 
ǇƻǊƻǎƛǘȅ Ƴǳǎǘ ōŜ ƳƛƴƛƳƛȊŜŘΦ    IƻǿŜǾŜǊΣ ōȅ ǇǊƻǾƛŘπ
ƛƴƎ ŀ tǊŜ-ƅƻǿ ŀƴŘ tƻǎǘ-ƅƻǿ ƻŦ ǎƘƛŜƭŘƛƴƎ Ǝŀǎ ƛƴ aLD 
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ƳƻŘŜΣ ǘƘŜ ǿŜƭŘ ǿƛƭƭ ōŜ ƳǳŎƘ ŎƭŜŀƴŜǊΣ ǿƛǘƘ ƭŜǎǎ 
ǇƻǊƻǎƛǘȅ ŀǘ ōƻǘƘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ŀƴŘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ 
ǿŜƭŘΦ  !ŘŘƛǝƻƴŀƭƭȅ ǘƘŜ ǿƛǊŜ ōŀƭƭ ǿƛƭƭ ƴƻǘ ōŜ ƻȄƛπ
ŘƛȊŜŘΣ ǊŜŘǳŎƛƴƎ ǘƘŜ ƴŜŜŘ ǘƻ ǘǊƛƳ ǘƘŜ ǿƛǊŜ ōŜŦƻǊŜ 
ǎǘŀǊǝƴƎΦ  IƻǿŜǾŜǊΣ ƛŦ ȅƻǳ ŀǊŜ ǘǊȅƛƴƎ ǘƻ ŎƻƴǎŜǊǾŜ 
aLD ƎŀǎΣ ǘƘŜ tǊŜ ŀƴŘ tƻǎǘ-ƅƻǿ ǝƳŜ Ƴŀȅ ōŜ ǎŜǘ 
ǘƻ άлΦлέ ƛŦ ǘƘŜ aLD ǿŜƭŘƛƴƎ ƛǎ ƴƻǘ ƻŦ ŀ ŎǊƛǝŎŀƭ ƴŀπ
ǘǳǊŜΦ  CƻǊ ōŜǎǘ ǊŜǎǳƭǘǎΣ ǎŜǘ tǊŜ-ƅƻǿ ǝƳŜ ŦƻǊ 
ŀōƻǳǘ Φр ǎŜŎƻƴŘǎ ŀƴŘ tƻǎǘ-ƅƻǿ ǝƳŜ ŦƻǊ ŀǘ ƭŜŀǎǘ 
н ǎŜŎƻƴŘǎΦ   !ŘŘ ƳƻǊŜ ǝƳŜ ŀǎ ŀƳǇǎ ŀǊŜ ƛƴπ
ŎǊŜŀǎŜŘ ƛŦ ƴŜŜŘŜŘΦ  ²ƘƛƭŜ Lƴ ¢LD ƳƻŘŜΣ tǊŜ-ƅƻǿ 
ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ǇǊŜǾŜƴǘ ōŀƭƭƛƴƎ ŀƴŘ ƻȄƛŘŀǝƻƴ ƻŦ 
ǘƘŜ ǘǳƴƎǎǘŜƴ ǿƘŜƴ ǘƘŜ ŀǊŎ ƛǎ ǎǘǊǳŎƪΦ  Lǘ ŀƭǎƻ ƘŜƭǇǎ 
ǘƻ ƅƻƻŘ ǘƘŜ ŀǊŜŀ ǘƻ ōŜ ǿŜƭŘŜŘ ǿƛǘƘ ǎƘƛŜƭŘƛƴƎ Ǝŀǎ 
ōŜŦƻǊŜ ǘƘŜ ŀǊŎ ƛǎ ƛƴƛǝŀǘŜŘΦ   tƻǎǘ-Cƭƻǿ ƛƴ ¢LD 
ƳƻŘŜ ƛǎ ŀƭǎƻ ŜǎǎŜƴǝŀƭ ǘƻ ǇǊƻǾƛŘƛƴƎ ǎƘƛŜƭŘƛƴƎ ƻŦ 
ǘƘŜ ǘǳƴƎǎǘŜƴ ŀƴŘ ǿŜƭŘ ŀǎ ǘƘŜȅ Ŏƻƻƭ ǘƻƎŜǘƘŜǊ ǘƻ 
ǇǊŜǾŜƴǘ ƻȄƛŘŀǝƻƴ ƻŦ ǘƘŜ ǘǳƴƎǎǘŜƴ ŀƴŘ ǇƻǊƻǎƛǘȅ ƛƴ 
ǘƘŜ ŎƻŀƭŜǎŎƛƴƎ ǿŜƭŘΦ  !ǎ ŀ ǎǘŀǊǝƴƎ ǇƻƛƴǘΣ ǎŜǘ ŀǘ 
ƭŜŀǎǘ Φн ǎŜŎƻƴŘǎ tǊŜ-Cƭƻǿ ǝƳŜΦ  CƻǊ tƻǎǘ-Cƭƻǿ ǎŜǘ 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ Φр ǎŜŎƻƴŘǎ ƻŦ tƻǎǘ-Cƭƻǿ ŦƻǊ ŜǾŜǊȅ 
мл-мн ŀƳǇǎ ǳǎŜŘΦ  ILb¢Υ ¢ƘŜ ŀǊŎ ǎǘŀǊǘ ƻŦ ōƻǘƘ 
aLD ŀƴŘ ¢LD ǿƛƭƭ ōŜ ŘŜƭŀȅŜŘ ǳƴǝƭ ǘƘŜ tǊŜ-Cƭƻǿ 
ǝƳŜ Ƙŀǎ ōŜŜƴ ǎŀǝǎŬŜŘΦ  ¢Ƙƛǎ ƛǎ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ 
ǘƻ ōŜ ŀ ŦŀǳƭǘΦ  ¢ƘŜ ŀǊŎ ǎƛƳǇƭȅ Ŏŀƴƴƻǘ ōŜ ǎǘŀǊǘŜŘ 
ǳƴǝƭ ǘƘŜ ŘŜŬƴŜŘ ŀƳƻǳƴǘ ƻŦ tǊŜ-ƅƻǿ ǝƳŜ Ƙŀǎ 
ŜȄǇƛǊŜŘΦ  LŦ ŀǊŎ ǎǘŀǊǘ ŦŜŜƭǎ ŜȄŎŜǎǎƛǾŜƭȅ ŘŜƭŀȅŜŘΣ 
ŎƘŜŎƪ ȅƻǳǊ tǊŜ-Cƭƻǿ ǎŜǩƴƎǎΦ 

пΦ aLD ŀƴŘ ¢LD ¦ǇǎƭƻǇŜκ5ƻǿƴǎƭƻǇŜΦ  ¢Ƙƛǎ ŎƻƴǘǊƻƭ 
ƛǎ ŀŎǝǾŜ ƛƴ ōƻǘƘ aLD ŀƴŘ ¢LD ƳƻŘŜǎΦ  Lƴ ǘƘŜ ¢LD 
ƳƻŘŜΣ ǘƘŜ ŦǳƴŎǝƻƴ ƛǎ ƻƴƭȅ ƴŜŎŜǎǎŀǊȅ ƛŦ ȅƻǳ ŀǊŜ 
ƻǇŜǊŀǝƴƎ ǿƛǘƘ ǘƘŜ ¢ƻǊŎƘ ǎǿƛǘŎƘ ƛƴǎǘŜŀŘ ƻŦ ǘƘŜ 
Ŧƻƻǘ ǇŜŘŀƭΦ  LŦ ƻǇŜǊŀǝƴƎ ƛƴ ŜƛǘƘŜǊ ¢LD ƳƻŘŜ ǿƛǘƘ 
ŀ Ŧƻƻǘ ǇŜŘŀƭΣ ǎŜǘ ōƻǘƘ ¦ǇǎƭƻǇŜ ŀƴŘ 5ƻǿƴǎƭƻǇŜ ǘƻ 
άлΦлέ ƛŦ ǘƘŜ ǇǊƻƎǊŀƳƳƛƴƎ ŀƭƭƻǿǎΦ ό{ƻƳŜ ǇǊƻƎǊŀƳ 
ǾŜǊǎƛƻƴǎ Ƴŀȅ ŀƭƭƻǿ ŀŘƧǳǎǘƳŜƴǘ ƻŦ ǎƭƻǇŜǎ ǿƛǘƘ ǘƘŜ 
Ŧƻƻǘ ǇŜŘŀƭ ǿƘƛƭŜ ƻǘƘŜǊǎ Ƴŀȅ ōƭƻŎƪ ǘƘƛǎ ŦŜŀǘǳǊŜ 
ǿƛǘƘ ǘƘŜ Ŧƻƻǘ ǇŜŘŀƭΦύ  Lƴ ¢LD ƳƻŘŜΣ ¦ǇǎƭƻǇŜ ŀŘπ
Ƨǳǎǘǎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ƛǘ ǘŀƪŜǎ ŦƻǊ ǘƘŜ ŀƳǇǎ ǘƻ 
ōŜ ǊŀƛǎŜŘ ŦǊƻƳ ǘƘŜ ƳƛƴƛƳǳƳ ŀǊŎ ǎǘŀǊǘ ŀƳǇǎ ǘƻ 
ǘƘŜ ƳŀȄƛƳǳƳ ǎŜƭŜŎǘŜŘ ŀƳǇǎΦ {ǘŀǊǘ ŀƳǇǎ ŀǊŜ 
ŦŀŎǘƻǊȅ ǇǊŜǎŜǘ ŀƴŘ ǘƘƛǎ Ǉƻƛƴǘ ƛǎ ƴƻǘ ŀŘƧǳǎǘŀōƭŜΦ 
5ƻǿƴǎƭƻǇŜ ƛǎ ǎƛƳƛƭŀǊ ƛƴ ¢LD ƳƻŘŜ ŜȄŎŜǇǘ ƛǘ ƛǎ ǘƘŜ 
ŀƳƻǳƴǘ ƻŦ ǝƳŜ ƛǘ ǘŀƪŜǎ ŦƻǊ ǘƘŜ ǳƴƛǘ ǘƻ ŘŜŎǊŜŀǎŜ 
!ƳǇǎ ŦǊƻƳ ǘƘŜ ƳŀȄƛƳǳƳ ǎŜǘ ŀƳǇǎ ǘƻ ǘƘŜ Ƴƛƴƛπ
ƳǳƳ ŀǊŎ ǘŜǊƳƛƴŀǝƻƴ ŀƳǇǎΦ  9ƴŘ ŀƳǇǎ ǿƘŜǊŜ 
ǘƘŜ ŀǊŎ ƛǎ ǘŜǊƳƛƴŀǘŜŘ ƛǎ ŦŀŎǘƻǊȅ ǇǊŜ-ǎŜǘ ŀƴŘ ƴƻƴπ
ŀŘƧǳǎǘŀōƭŜΦ   CƻǊ aLD ƻǇŜǊŀǝƻƴΣ ǘƘŜ ǳǇ ŀƴŘ Řƻǿƴ 
ǎƭƻǇŜ ŦǳƴŎǝƻƴǎ ŀǊŜ ǎƛƳƛƭŀǊ ƛƴ ŎƻƴŎŜǇǘΣ ŜȄŎŜǇǘ ǘƘŜ 
ǳƴƛǘ ƛǎ ŀŎǘǳŀƭƭȅ ǳǇǎƭƻǇƛƴƎ ŀƴŘ ŘƻǿƴǎƭƻǇƛƴƎ  ǿƛǊŜ 
ŦŜŜŘ ǎǇŜŜŘΣ ŜȄǇǊŜǎǎŜŘ ƛƴ !ƳǇǎΦ  aLD ¦ǇǎƭƻǇŜ 
ŎƘŀƴƎŜǎ ǘƘŜ ǿƛǊŜ Ǌǳƴ-ƛƴ όǊŀƳǇ-ǳǇύ ǎǇŜŜŘ ǘƻ ƘŜƭǇ 

ǎƻƊŜƴ όƻǊ ƛƴŎǊŜŀǎŜύ ǘƘŜ Ǌǳƴ-ƛƴ ŜũŜŎǘΦ  ¢ƘŜ Ǌǳƴ ƛƴ 
ǿƻǊƪǎ ǎƛƳƛƭŀǊ ǘƻ aLD Ƙƻǘ ǎǘŀǊǘ ŀƴŘ Ƙŀǎ ŀ ǎƛƳƛƭŀǊ 
ŜũŜŎǘΣ ƘŜƭǇƛƴƎ ǘƻ ǊŜŘǳŎŜ ǇƻǊƻǎƛǘȅ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ 
ƻŦ ǘƘŜ ǿŜƭŘΦ  CƻǊ aLD 5ƻǿƴǎƭƻǇŜΣ ǘƘŜ Ǝƻŀƭ ƛǎ ǘƻ ƘŜƭǇ 
ŀƛŘ ƛƴ ŬƭƭƛƴƎ ǘƘŜ ǿŜƭŘ ŎǊŀǘŜǊΦ  ¢Ƙƛǎ ƛǎ ǿƻǊƪǎ ǿƛǘƘ ǘƘŜ 
Ŭƴŀƭ Ƴƻǝƻƴ ƻŦ ǘƘŜ ǘǊƛƎƎŜǊΣ ǘƻ ƎǊŀŘǳŀƭƭȅ Ŏƻƻƭ ǘƘŜ 
ǿŜƭŘ ŀƴŘ Ŭƭƭ ǘƘŜ ŎǊŀǘŜǊ Ƨǳǎǘ ōŜŦƻǊŜ ǘƘŜ ŀǊŎ ǘŜǊƳƛπ
ƴŀǘŜǎΦ  bƻǘŜΥ Lƴ aLD н¢ ŀƴŘ п¢ ƳƻŘŜΣ ǘƘŜ ŀǊŎ ǿƛƭƭ 
ŎƻƴǝƴǳŜ ƻƴŎŜ ǘƘŜ ǘǊƛƎƎŜǊ ƛǎ ǊŜƭŜŀǎŜŘ ǘƻ ƘŜƭǇ ŀǎǎƛǎǘ 
ƛƴ ŎǊŀǘŜǊ ŬƭƭƛƴƎ ŀƴŘ ǇǊŜǾŜƴǘ ǇƻǎǎƛōƭŜ ǿŜƭŘ ŎǊŀŎƪπ
ƛƴƎΦ  ¢Ƙƛǎ ŜũŜŎǘ Ƴŀȅ ōŜ ŘƛǎŎƻƴŎŜǊǝƴƎ ŀǘ ŬǊǎǘΣ ŜǎǇŜπ
Ŏƛŀƭƭȅ ƛŦ ōǳǊƴ ōŀŎƪ ǝƳŜ ƛǎ ŀŘŘŜŘ ǘƻ ǘƘŜ Řƻǿƴ-ǎƭƻǇŜΦ  
¢ƻ ƘŜƭǇ ŜƭƛƳƛƴŀǘŜ ŀƴȅ άōǊƻƪŜƴέ ŀǊŎǎΣ ǎƛƳǇƭȅ ƘƻƭŘ 
ǘƘŜ ǘƻǊŎƘ ƛƴ ǇƭŀŎŜ ǘƻ ŀƭƭƻǿ ǘƘŜ ǳƴƛǘ ǘƻ άǿƛƴŘέ Řƻǿƴ 
ǘƘŜ ŦŜŜŘ ǊŀǘŜ ŀƴŘ ƛƴƛǝŀǘŜ ǘƘŜ ōǳǊƴ ōŀŎƪ ŀƴŘ ŀƴȅ ǎŜǘ 
Ǉƻǎǘ Ǝŀǎ ƅƻǿΦ  ¦ǎƛƴƎ ǘƘŜǎŜ ŦŜŀǘǳǊŜǎ Ŏŀƴ ƎǊŜŀǘƭȅ 
ƛƴŎǊŜŀǎŜ ǿŜƭŘ ǉǳŀƭƛǘȅΦ ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ǝƳŜ ŀƭƭƻǿŜŘ 
ŦƻǊ ǎƭƻǇŜ ό¦Ǉ ƻǊ 5ƻǿƴύ ƛǎ ŘƛũŜǊŜƴǘ ǘƘŀƴ ¢LD ōŜπ
ŎŀǳǎŜ ƻŦ ǘƘŜ ǎƘƻǊǘ Ǌǳƴ-ƛƴ ǝƳŜ ǘƘŀǘ ƛǎ ǇǊƻƎǊŀƳƳŜŘ 
ƛƴǘƻ ǘƘŜ ƳŀŎƘƛƴŜ ŀƴŘ ǘƘŜ ƭƛƳƛǘŜŘ ǝƳŜ ƴŜŜŘŜŘ ŦƻǊ 
ŎǊŀǘŜǊ ŬƭƭƛƴƎΦ  LŦ  ǘƘŜ ǎǘŀƴŘŀǊŘ Ǌǳƴ-ƛƴ ƛǎ ǎŀǝǎŦŀŎǘƻǊȅ 
ƻǊ ǎǘŀƴŘŀǊŘ ƻǇŜǊŀǝƻƴ ƛǎ ŘŜǎƛǊŜŘΣ ŜƛǘƘŜǊ ƻŦ ǘƘŜǎŜ  
ǎŜǩƴƎǎ Ƴŀȅ ōŜ ƪŜǇǘ ŀǘ άлέΦ 

рΦ aLD ²ƛǊŜ {ǇŜŜŘΣ ¢LD ŀƴŘ {ǝŎƪ !ƳǇǎΦ  !ƳǇŜǊŀƎŜΣ 
ǎƛƳǇƭȅ ŘŜǎŎǊƛōŜŘΣ ŎƻƴǘǊƻƭǎ ǇŜƴŜǘǊŀǝƻƴ ŘǳǊƛƴƎ 
ǿŜƭŘƛƴƎΦ  !ƳǇ ŀŘƧǳǎǘƳŜƴǘ ƛǎ ŀƭƭƻǿŜŘ ƛƴ ŀƭƭ ƳƻŘŜǎΦ  
IƻǿŜǾŜǊ ƛƴ ǘƘŜ ǎǘŀƴŘŀǊŘ aLD ŀƴŘ ǎǇƻƻƭ Ǝǳƴ 
ƳƻŘŜǎΣ !ƳǇǎ ŀǊŜ ŎƻƴǘǊƻƭƭŜŘ ōȅ ŀŘƧǳǎǝƴƎ ǘƘŜ ǿƛǊŜ 
ŦŜŜŘ ǎǇŜŜŘ ǊŀǘŜ ƛƴ LƴŎƘŜǎ tŜǊ aƛƴǳǘŜ όLtaύΦ  ¢ƘŜ 
ŦŀǎǘŜǊ ǘƘŜ ǿƛǊŜ ŦŜŜŘǎ ƛƴǘƻ ǘƘŜ ǇǳŘŘƭŜΣ ŀƳǇŜǊŀƎŜ 
ǿƛƭƭ ŎƭƛƳō ǇǊƻǇƻǊǝƻƴŀǘŜƭȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǿƛǊŜ 
ǎƛȊŜΦ  ¢ƘŜ ƭŀǊƎŜǊ ǘƘŜ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǿƛǊŜΣ ǘƘŜ ǎƭƻǿπ
ŜǊ ǘƘŜ ǿƛǊŜ ƴŜŜŘǎ ǘƻ ŦŜŜŘ ǘƻ ƻōǘŀƛƴ ǘƘŜ ǎŀƳŜ ŀƳπ
ǇŜǊŀƎŜΦ  Lƴ ǘƘŜ ǎŀƳŜ ƳŀƴƴŜǊΣ ƳƻǊŜ ǿƛǊŜ ǎǇŜŜŘ ƛǎ 
ƴŜŜŘŜŘ ǿƛǘƘ ŀ ǎƳŀƭƭŜǊ ŘƛŀƳŜǘŜǊ ǿƛǊŜ ǘƻ ƻōǘŀƛƴ ŀƴ 
Ŝǉǳŀƭ ŀƳǇ ǾŀƭǳŜ ƻŦ ŀ ƭŀǊƎŜǊ ŘƛŀƳŜǘŜǊ ǿƛǊŜΦ   ¸ƻǳ 
ǿƛƭƭ ƴƻǝŎŜ ŀǎ ȅƻǳ ǎŜǘ ǳǇ ǘƘŜ ǎȅƴŜǊƎƛŎ ƳƻŘŜ ǘƘŀǘ 
ǘƘŜ ǳƴƛǘ ŘƛǎǇƭŀȅǎ ǎŜƭŜŎǘŜŘ ŀƳǇŜǊŀƎŜ ƛƴǎǘŜŀŘ ƻŦ 
ǿƛǊŜ ŦŜŜŘ ǎǇŜŜŘ όLtaύΦ  ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ǘƘŜ ǎȅƴŜǊπ
ƎƛŎ ƳƻŘŜΣ ǊŜǉǳƛǊŜǎ ȅƻǳ ǘƻ ŜƴǘŜǊ ǘƘŜ ǿƛǊŜ ŘƛŀƳŜǘŜǊ 
ŀƴŘ ǿƛǊŜ ǘȅǇŜΦ  ¢Ƙƛǎ ŀƭƭƻǿǎ ǘƘŜ ǳƴƛǘΩǎ ǇǊƻƎǊŀƳƳƛƴƎ 
ǘƻ ŀŎŎǳǊŀǘŜƭȅ ǇǊŜ-ŬƎǳǊŜ ŀƳǇǎ ōŜƛƴƎ ǎŜǘ ōŀǎŜŘ ƻũ 
ǘƘŜǎŜ ǘǿƻ ǇŀǊŀƳŜǘŜǊǎΦ  !ƳǇǎ ŀǊŜ ŀ ƳƻǊŜ ŀŎŎǳǊŀǘŜ 
ŬƎǳǊŜ ǘƻ ǳǎŜ ƛƴ ǘƘƛǎ ǎƛǘǳŀǝƻƴΦ wŜƎŀǊŘƭŜǎǎ ƻŦ ǿƘŀǘ 
ǇǊƻŎŜǎǎ ƛǎ ǎŜƭŜŎǘŜŘΣ ǘƘŜ ŦǳƴŎǝƻƴ ƻŦ ǘƘŜ ŘƛǎǇƭŀȅ 
ŎƘŀƴƎŜǎ ǘƻ ǊŜƅŜŎǘ ǘƘŜ ǊŜŀƭ ǝƳŜ ŀƳǇ ƻǳǘǇǳǘ ǿƘƛƭŜ 
ǿŜƭŘƛƴƎΦ  LŦ ŀŘƧǳǎǘƳŜƴǘǎ ŀǊŜ ŎƻƳǇƭŜǘŜŘΣ ǘƘŜ ǳƴƛǘ 
ǿƛƭƭ ŘŜŦŀǳƭǘ ǘƻ ōŀŎƪ ǘƻ !ƳǇǎ ǿƛǘƘƛƴ о ǎŜŎƻƴŘǎΦ  LŦ 
ǳǎŜŘ ƛƴ ǘƘŜ tǳƭǎŜ ¢LD ƳƻŘŜΣ ǘƘŜ ǳƴƛǘ ǿƛƭƭ ŘŜŦŀǳƭǘ ǘƻ 
ά¢LD tǳƭǎŜ !ƳǇǎΦέ 

сΦ aLD ±ƻƭǘǎΦ ±ƻƭǘŀƎŜ ŘƛŎǘŀǘŜǎ ǘƘŜ ƘŜƛƎƘǘ ŀƴŘ ǿƛŘǘƘ ƻŦ 
ǘƘŜ ōŜŀŘ ǿƘƛƭŜ aLD ǿŜƭŘƛƴƎΦ  LŦ ±ƻƭǘŀƎŜ ŀǊŜ ǎŜǘ ǘƻƻ 
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ƭƻǿΣ ǘƘŜ ǿŜƭŘ ǿƛƭƭ ŀǇǇŜŀǊ ǊƻǇŜȅ ŀƴŘ ŎƻƭŘ ŀƴŘ ǘƘŜ 
ǿƛǊŜ Ƴŀȅ ŜǾŜƴ ǎǘǳō ƛƴǘƻ ǘƘŜ ǇǳŘŘƭŜΦ  LŦ ǘƘŜ Ǿƻƭǘπ
ŀƎŜ ƛǎ ǎŜǘ ǘƻƻ ƘƛƎƘΣ ǳƴŘŜǊŎǳǘ Ƴŀȅ ŘŜǾŜƭƻǇ ŀǘ ǘƘŜ 
ǘƻŜǎ ƻŦ ǘƘŜ ǿŜƭŘΣ ƻǊ ōǳǊƴ ǘƘƻǳƎƘ Ƴŀȅ ƻŎŎǳǊΦ  
±ƻƭǘŀƎŜ ƛǎ ƴƻǘ ŀŘƧǳǎǘŀōƭŜ ƛƴ ¢LD ƻǊ {ǝŎƪ ƳƻŘŜΦ Lƴ 
ǘƘŜǎŜ ǇǊƻŎŜǎǎŜǎΣ ±ƻƭǘŀƎŜ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ŀǊŎ 
ƭŜƴƎǘƘΦ  IŜŀǘ ƎŜƴŜǊŀǘŜŘ ōȅ ǾƻƭǘŀƎŜ ƛƴ ǎǝŎƪ ƳƻŘŜ 
Ŏŀƴ ōŜ ƳŀƴŀƎŜŘ ǘƘǊƻǳƎƘ ŎƻƴǎƛǎǘŜƴǘ ŦŜŜŘƛƴƎ ƻŦ 
ǘƘŜ ǊƻŘ ƛƴǘƻ ǘƘŜ ǇǳŘŘƭŜ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ŀǊŎ ƭŜƴƎǘƘΦ 

тΦ !/ CǊŜǉǳŜƴŎȅΦ  ¢ƘŜ !/ CǊŜǉǳŜƴŎȅ ǿƛƭƭ ƻƴƭȅ ōŜ 
ŀŘƧǳǎǘŀōƭŜ ƛƴ  !/ ¢LD ƻǊ !/ tǳƭǎŜ ¢LD ƳƻŘŜΦ  ¢ƘŜ 
!/ ŦǊŜǉǳŜƴŎȅ ŘƛŎǘŀǘŜǎ Ƙƻǿ Ŧŀǎǘ ǘƘŜ ǿŜƭŘŜǊ ŎȅŎƭŜǎ 
ōŜǘǿŜŜƴ 9ƭŜŎǘǊƻŘŜ bŜƎŀǝǾŜ ŀƴŘ 9ƭŜŎǘǊƻŘŜ tƻǎƛπ
ǝǾŜΦ  hƴ ŀ ǎǘŀƴŘŀǊŘ ǘǊŀƴǎŦƻǊƳŜǊ ǿŜƭŘŜǊΣ ǘƘƛǎ ƛǎ ŀ 
ŬȄŜŘ ǾŀƭǳŜΣ ǿƘƛŎƘ ƛǎ слIȊ όIȊҐ ŎȅŎƭŜǎ ǇŜǊ ǎŜŎπ
ƻƴŘύΦ  .ǳǘ ƻƴ ŀƴ ƛƴǾŜǊǘŜǊ ǘƘƛǎ Ŏŀƴ ōŜ ŀŘƧǳǎǘŜŘΦ  
hƴ ǘƘŜ tƻǿŜǊa¢{ {¢ƛ ƳƻŘŜƭΣ ǘƘŜ IŜǊǘȊ Ŏŀƴ ōŜ 
ŘƛŀƭŜŘ Řƻǿƴ ǘƻ нл IȊ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ǳǇ ǘƻ нлл IȊΦ  
¢ƘŜ ƘŜƭǇǎ ǎƘŀǇŜ ǘƘŜ ŀǊŎ ŎƻƴŜ ǿƛŘǘƘ ŀƴŘ ŀũŜŎǘǎ 
ǿŜǘ ƛƴΣ ǇŜƴŜǘǊŀǝƻƴΣ ŀƴŘ ǇǊƻǾƛŘŜǎ ǎǳǇŜǊƛƻǊ ŀǊŎ 
ǎǘŀōƛƭƛǘȅ ƻǾŜǊ слIȊ ǘǊŀƴǎŦƻǊƳŜǊ ƳƻŘŜƭǎΦ  CƻǊ 
ƳƻǊŜ ƛƴŦƻΣ ǎŜŜ ǘƘŜ ǊŜƭŀǘŜŘ ǎŜŎǝƻƴ ƭŀǘŜǊ ƛƴ ǘƘƛǎ 
ƳŀƴǳŀƭΦ  CƻǊ ŀ ƎƻƻŘ ōŀǎŜƭƛƴŜ ǎŜǩƴƎΣ ǎǘŀǊǘ ŀǘ млл 
IȊ ŀƴŘ ǘǳƴŜ ǳǇ ƻǊ Řƻǿƴ ƛƴ ƛƴŎǊŜƳŜƴǘǎ ƻŦ р҈  ǘƻ 
ŀŎƘƛŜǾŜ ǘƘŜ ŘŜǎƛǊŜŘ ǊŜǎǳƭǘǎΦ 

уΦ !/ .ŀƭŀƴŎŜΦ  ¢ƘŜ ŀǊŎ ŦƻǊŎŜ ƛǎ ŀōƭŜ ǘƻ ōŜ ŀŘƧǳǎǘŜŘ 
ƻƴƭȅ ƛƴ !/ ¢LD ŀƴŘ !/ tǳƭǎŜ ¢LD ƳƻŘŜǎΦ  ¢Ƙƛǎ Ŏƻƴπ
ǘǊƻƭǎ ǘƘŜ Ǌŀǝƻ ƻŦ 9ƭŜŎǘǊƻŘŜ bŜƎŀǝǾŜ ό9bύ ǘƻ 9ƭŜŎπ
ǘǊƻŘŜ tƻǎƛǝǾŜ ό9tύ ŘǳǊƛƴƎ ŀ ǎƛƴƎƭŜ ŎȅŎƭŜΦ  ¢ƘŜ 
ǊŜŀŘƛƴƎ ƛǎ ƻǊƛŜƴǘŜŘ ǘƻǿŀǊŘ млл҈ 9tΦ  млл҈ 9t 
ǇǊƻǾƛŘŜǎ Ŧǳƭƭ ŎƭŜŀƴƛƴƎΦ  IƻǿŜǾŜǊΣ ǘƘƛǎ ƛǎ ƴƻǘ ŘŜǎƛǊπ
ŀōƭŜ ŀǎ ƛǘ ƻǾŜǊƘŜŀǘǎ ǘƘŜ ǘǳƴƎǎǘŜƴ ŀƴŘ ǇǊƻǾƛŘŜǎ 
ƭƛǧƭŜ ǘƻ ƴƻ ǇŜƴŜǘǊŀǝƻƴΦ   CƻǊ ōŜǎǘ ǊŜǎǳƭǘǎ ǘƘŜ !/ 
ōŀƭŀƴŎŜ ǎƘƻǳƭŘ ōŜ ǊŜƎǳƭŀǘŜŘ ƎŜƴŜǊŀƭƭȅ ǘƻ ŀǊƻǳƴŘ 
ол҈ 9t ŦƻǊ ōŜǎǘ ŎƻƳōƛƴŀǝƻƴ ƻŦ ǇŜƴŜǘǊŀǝƻƴ ŀƴŘ 
ŎƭŜŀƴƛƴƎ ŀŎǝƻƴΦ 

фΦ hǘƘŜǊ CŜŀǘǳǊŜǎΦ  {ŜŜ ǘƘŜ ƎŜƴŜǊŀƭ ŘƛǎŎǳǎǎƛƻƴ ƭŀǘŜǊ 
ƛƴ ǘƘŜ Ƴŀƴǳŀƭ ǘƘŀǘ ǇŜǊǘŀƛƴǎ ǘƻ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇǊƻπ
ŎŜǎǎ ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ŀƴ ŜȄǇŀƴŘŜŘ 
ŘƛǎŎǳǎǎƛƻƴΦ 
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SIDE VIEW POWER MTS 221STi 
(Note: Image scale is compressed horizontally to fit this format) 
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{ƛŘŜ 5ŜǎŎǊƛǇǝƻƴ ŀƴŘ 9ȄǇƭŀƴŀǝƻƴΥ 
мΦ ²ƛǊŜ {Ǉƻƻƭ /ŀǊǊƛŜǊ !ǎǎŜƳōƭȅΦ  aŀƪŜ ƴƻǘŜ ƻŦ ǘƘŜ  
ŎƻǊǊŜŎǘ ŀǎǎŜƳōƭȅ ƻǊŘŜǊ ƛŦ ŘƛǎŀǎǎŜƳōƭŜŘΦ ¢ƘŜ ƻǊπ
ŘŜǊ ƛƴ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ŀǎǎŜƳōƭŜŘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ 
ōŜ ŀōƭŜ ǘƻ ǇǊƻǾƛŘŜ ŜƴƻǳƎƘ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ǇǊŜǾŜƴǘ  
ŘŜ-ǎǇƻƻƭƛƴƎ ƻŦ ǘƘŜ ǿƛǊŜΦ   ¢ƻ ƛƴǎǘŀƭƭ ǊŜƳƻǾŜ ǘŜƴπ
ǎƛƻƴƛƴƎ ƴǳǘ Σ ǎǇǊƛƴƎ ŀƴŘ ŎƻƭƭŀǊΦ Lƴǎǘŀƭƭ ǘƘŜ ǎǇƻƻƭΣ 
ǇƻǎƛǝƻƴƛƴƎ ƛǘ ƻƴǘƻ ǘƘŜ ƛƴǎƛŘŜ Ƙǳō ǎƘƻǳƭŘŜǊΦ ό{ŜŜ 
ǇƛŎǘǳǊŜ ƻƴ ǘƘƛǎ ǇŀƎŜύ  IƻƭŘ ǘƘƛǎ ƛƴ ǇƭŀŎŜ ǿƘƛƭŜ 
ƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ƻǳǘŜǊ Ƙǳō ŎƻƭƭŀǊΦ  Lƴǎǘŀƭƭ ǘƘŜ ǘŜƴπ
ǎƛƻƴƛƴƎ ǎǇǊƛƴƎ ƻƴǘƻ ǘƘŜ ǎƘŀƊ ǎƻ ǘƘŀǘ ƛǘ Ŭǘǎ ƛƴǘƻ 
ǘƘŜ ǊŜŎŜǎǎ ƻƴ ǘƘŜ ƻǳǘŜǊ Ƙǳō ŎƻƭƭŀǊΦ CƛƴŀƭƭȅΣ ǝƎƘǘπ
Ŝƴ ǘƘŜ ǘŜƴǎƛƻƴƛƴƎ ƴǳǘ όǿƘƛŎƘ ŎƻƳǇǊŜǎǎŜǎ ǘƘŜ 
ǘŜƴǎƛƻƴƛƴƎ ǎǇǊƛƴƎύ ǎƻ ǘƘŀǘ ǘƘŜ ǿƛǊŜ ǿƛƭƭ ƴƻǘ Ŏƻƴπ
ǝƴǳŜ ǘƻ Ǌƻƭƭ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǉǳŀǊǘŜǊ ƻŦ ŀ ǘǳǊƴ 
ŀƊŜǊ ǘƘŜ ǿƛǊŜ Ƙŀǎ ǎǘƻǇǇŜŘ ŦŜŜŘƛƴƎΦ  5ƻ ƴƻǘ ǝƎƘǘπ
Ŝƴ ǘƘŜ ǘŜƴǎƛƻƴƛƴƎ ƴǳǘ ǘƻ ǘƘŜ Ǉƻƛƴǘ ǘƘŀǘ ǘƘŜ ŘǊƛǾŜ 
ǊƻƭƭŜǊ ǎƭƛǇǎ ƻǊ ǘƘŜ ŦŜŜŘŜǊ ƳƻǘƻǊ ǎǘǊŀƛƴǎ ǿƘƛƭŜ 
ŦŜŜŘƛƴƎ ǘƘŜ ǿƛǊŜΦ  ¢ƘŜ  ǎǇƻƻƭ ŎŀǊǊƛŜǊ ŀǎǎŜƳōƭȅ 
ŀŎŎƻƳƳƻŘŀǘŜǎ Ǌƻƭƭǎ ƻŦ ǿƛǊŜ ǘƘŀǘ ŀǊŜ пέ ƻǊ уέ ƛƴ 
ŘƛŀƳŜǘŜǊΦ  ²ƘŜƴ ǳǎƛƴƎ пέ ǊƻƭƭǎΣ ǘƘŜ Ǌƻƭƭ ƛǎ ǎŀƴŘπ
ǿƛŎƘŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ƘǳōǎΦ  Lƴ ƻǊŘŜǊ ǘƻ ŎŜƴπ
ǘŜǊ ǘƘŜ ǿƛǊŜΣ ǘƘŜ ƻǳǘŜǊ Ƙǳō ŎƻƭƭŀǊ Ƴŀȅ ƴŜŜŘ ǘƻ ōŜ 
ǊŜǾŜǊǎŜŘΦ 

нΦ tƻƭŀǊƛǘȅΦ  bƻǘŜ ǘƘŜ άҌέ ŀƴŘ ά-έ ǎȅƳōƻƭǎ ƭƻŎŀǘŜŘ 
ƻƴ ǘƘŜ ƛƴǎƛŘŜ ƻŦ ǘƘŜ ǳƴƛǘ ƴŜȄǘ ǘƻ ǘƘŜ ǇƻƭŀǊƛǘȅ ǘŜǊπ
ƳƛƴŀƭǎΦ  ¢ƘŜ ǳƴƛǘ ƛǎ ǎƘƛǇǇŜŘ ǿƛǘƘ ǘƘŜ ǘƻǊŎƘ ǇƻƭŀǊƛπ
ǘȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǇƻǎƛǝǾŜ ǘŜǊƳƛƴŀƭΦ  tƻǎƛǝǾŜ 
ǇƻƭŀǊƛǘȅ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǿŜƭŘ ǿƛǘƘ ǎƻƭƛŘ ǿƛǊŜǎΦ ¢ƻ 
ǿŜƭŘ ǿƛǘƘ Ƴƻǎǘ CƭǳȄ-ŎƻǊŜ ƻǊ Řǳŀƭ ǎƘƛŜƭŘŜŘ ǿƛǊŜǎΣ 
ǘƘŜ ǇƻƭŀǊƛǘȅ Ƴǳǎǘ ōŜ ŎƘŀƴƎŜŘ ǘƻ ƴŜƎŀǝǾŜΦ  ¢ƻ 
ŎƘŀƴƎŜ ǘƘŜ ǇƻƭŀǊƛǘȅ ǘƻ ƴŜƎŀǝǾŜΣ ǘŀƪŜ ŀ tƘƛƭƭƛǇǎ 
ƘŜŀŘ ǎŎǊŜǿ-ŘǊƛǾŜǊ ŀƴŘ ǊŜƳƻǾŜ ǘƘŜ ǎŎǊŜǿ ƭƻŎŀǘŜŘ 
ƻƴ ǘƘŜ ǇƻǎƛǝǾŜ ǇƻƭŀǊƛǘȅ ǘŜǊƳƛƴŀƭ ƘƻƭŘƛƴƎ ǘƘŜ Ŏŀπ
ōƭŜΦ tƭŀŎŜ ǘƘŜ ŎŀōƭŜ ƻƴ ǘƘŜ ƴŜƎŀǝǾŜ ǘŜǊƳƛƴŀƭ ŀƴŘ 
ǊŜƛƴǎǘŀƭƭ ǘƘŜ ǎŎǊŜǿ ǘƻ ǊŜǘŀƛƴ ǘƘŜ ŎŀōƭŜΦ   !ƭǿŀȅǎ 
ǊŜƳŜƳōŜǊ ǘƻ ŀƭǘŜǊ ȅƻǳǊ ǿƻǊƪ ŎƭŀƳǇ ǘƻ ǊŜƅŜŎǘ ǘƘŜ 
ǇƻƭŀǊƛǘȅ ŎƘŀƴƎŜ ƛŦ ǳǎƛƴƎ ƅǳȄ ŎƻǊŜΦ LŦ ǘƘŜ ōǳǎǎ ōŀǊ 
ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ƴŜƎŀǝǾŜΣ ǘƘŜƴ ǘƘŜ ǿƻǊƪ ŎƭŀƳǇ 
ǎƘƻǳƭŘ ōŜ ƛƴ ǘƘŜ άҌέ ǇƻǎƛǝǾŜ ƻǳǘǇǳǘ ǘŜǊƳƛƴŀƭΦ   
{ǘŀƴŘŀǊŘ ǇƻƭŀǊƛǘȅ ŦƻǊ aLD  ƛǎ άҌέ ό5/9tύ ǿƛǘƘ ǘƘŜ 
ǿƻǊƪ ŎƭŀƳǇ ƛƴ ǘƘŜ ƴŜƎŀǝǾŜΦ ²ŀǊƴƛƴƎΥ 5ƻ ƴƻǘ 
ƛƴǎǘŀƭƭ ǿƻǊƪ ŎƭŀƳǇ ƛƴǘƻ ǘƘŜ !/ ǘŜǊƳƛƴŀƭ ŦƻǊ aLDΗ 

оΦ ²ƛǊŜ CŜŜŘ !ǎǎŜƳōƭȅΦ  bƻǘŜ ǘƘŜ ǇǊƛƴǘŜŘ ƴǳƳōŜǊǎ 
ƻƴ ǘƘŜ ǎƛŘŜ ƻŦ ǘƘŜ ǘŜƴǎƛƻƴŜǊΦ ¢ƘŜǎŜ ƴǳƳōŜǊǎ ŀǊŜ 
ŀ ǊŜŦŜǊŜƴŎŜ Ǉƻƛƴǘ ǘƻ ƘŜƭǇ ǇǊƻǇŜǊƭȅ ǘŜƴǎƛƻƴ ǘƘŜ 
ǿƛǊŜ ǎƻ ǘƘŀǘ ǘƘŜ ŘǊƛǾŜ ǊƻƭƭŜǊ ǿƛƭƭ ƴƻǘ ǎƭƛǇΦ  5ƻ ƴƻǘ 
ƻǾŜǊ-ǘŜƴǎƛƻƴ ǘƘŜ ǿƛǊŜ ōŜŎŀǳǎŜ ƛǘ Ŏŀƴ ŎǊŜŀǘŜ ŀ 
ŎƻƴŘƛǝƻƴ ƪƴƻǿƴ ŀǎ ōƛǊŘǎ ƴŜǎǝƴƎΦ  ¢Ƙƛǎ ƛǎ ǿƘŜǊŜ 
ǘƘŜ ǿƛǊŜ ǿƛƭƭ ǘŀƴƎƭŜ ǳǇ ŀǊƻǳƴŘ ǘƘŜ ŦŜŜŘŜǊ ŀƴŘ ǿƛƭƭ  
ƛŦ ǘƘŜ ǿƛǊŜ ōǳǊƴǎ ōŀŎƪ ƛƴǘƻ ǝǇΣ ǎǝŎƪǎ Ŧŀǎǘ ƛƴ ǘƘŜ 
ǿŜƭŘ ǇǳŘŘƭŜ ƻǊ ƻǘƘŜǊ ƘŀǊŘ ǊŜǎƛǎǘŀƴŎŜ ƛǎ ƳŜǘΦ ¢Ƙƛǎ 

ǿƛƭƭ ŎƻƴǝƴǳŜ ǘƻ ǿǊŀǇ ǘƘŜ ǿƛǊŜ ŀǊƻǳƴŘ ǘƘŜ ŘǊƛǾŜ 
ƳŜŎƘŀƴƛǎƳ ƻǊ ǿƛƭƭ ƧŀƳ ǿƛǊŜ ƛƴǎƛŘŜ ǘƘŜ Ǝǳƴ ƭƛƴŜǊ 
ǳƴǝƭ ǘƘŜ ǘǊƛƎƎŜǊ ƛǎ ǊŜƭŜŀǎŜŘΦ  /ƻƴǎƛŘŜǊŀōƭŜ ŜũƻǊǘ ƛǎ 
ǳǎǳŀƭƭȅ ƴŜŜŘŜŘ ǘƻ ŎƭŜŀǊ ƻǳǘ ŀ ōƛǊŘΩǎ ƴŜǎǘ ŎƻƴŘƛǝƻƴΦ 
¢ƻƻ ƭƛǧƭŜ ǘŜƴǎƛƻƴ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ǊŜƎǳƭŀǊ ǎƭƛǇǇƛƴƎ ƻŦ 
ǘƘŜ ǿƛǊŜ ŀƴŘ ǿƛƭƭ ŎŀǳǎŜ ǊŀǇƛŘ ǿŜŀǊ ƻŦ ǘƘŜ ŘǊƛǾŜ 
ŎƻƳǇƻƴŜƴǘǎΦ  5ƻ ŀ ŦŜŜŘ ǘŜǎǘ ōŜŦƻǊŜ ōŜƎƛƴƴƛƴƎ ŀ 
ǿŜƭŘΦ   !ƴ ƻŎŎŀǎƛƻƴŀƭ ŎƭŜŀƴƛƴƎ ƻŦ ǘƘŜ ŦŜŜŘŜǊ ƳŜŎƘŀπ
ƴƛǎƳ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǇǊŜǾŜƴǘ ǿŜŀǊ ŀƴŘ ŘŀƳŀƎŜ ǘƻ 
ǘƘŜ ŦŜŜŘŜǊ ŀƴŘ ǘƻ ǘƘŜ aLD Ǝǳƴ ƭƛƴŜǊΦ  aƻƴƛǘƻǊ ŀƴȅ 
ƳŜǘŀƭ ƅŀƪƛƴƎ ŀƴŘ ŘƛǊǘ ōǳƛƭŘ ǳǇ ǘƘŀǘ Ƴŀȅ ƻŎŎǳǊ ƛƴ 
ǘƘŜ ǿƛǊŜ ŦŜŜŘ ŀǊŜŀΦ /ƭŜŀƴ ƛǘ ŀǿŀȅ ƎŜƴǘƭȅ ǿƛǘƘ ŎƻƳπ
ǇǊŜǎǎŜŘ ŀƛǊΦ  !ƭǎƻΣ ǘƻ ƛƳǇǊƻǾŜ aLD Ǝǳƴ ƭƛƴŜǊ ǎŜǊǾƛŎŜ 
ƭƛŦŜΣ ōƭƻǿ ƻǳǘ ǘƘŜ Ǝǳƴ ƭƛƴŜǊ ǿƛǘƘ ŎƻƳǇǊŜǎǎŜŘ ŀƛǊ 
ǊŜƎǳƭŀǊƭȅ ǘƻ ǇǊŜǾŜƴǘ ŘŜōǊƛǎ ŀŎŎǳƳǳƭŀǝƻƴ ƛƴ ǘƘŜ 
ƭƛƴŜǊΦ  CŜƭǘ ǿƛǊŜ ƭǳōǊƛŎŀǘƻǊǎ Ƴŀȅ ōŜ ōƻǳƎƘǘ ŀƴŘ ǳǎŜŘ 
ǘƻ ƪŜŜǇ ŦŜŜŘƛƴƎ ŎƭŜŀƴƭȅ ǿƘƛƭŜ ǳǎƛƴƎ ǎǘŜŜƭ ƻǊ ǎǘŀƛƴπ
ƭŜǎǎ ǿƛǊŜΦ 5ƻ ƴƻǘ ǳǎŜ ƘŜŀǾȅ ǿŜƛƎƘǘ ƻƛƭ ǘƻ ƭǳōǊƛŎŀǘŜ 
ŀƴȅ ŀŘŘ-ƻƴ ŦŜƭǘǎΦ  5ƻ ƴƻǘ ǳǎŜ ƘŀǊǎƘ ŎƭŜŀƴŜǊǎ ƻǊ ǎƻƭπ
ǾŜƴǘǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ŎƭŜŀƴƭƛƴŜǎǎ ƻŦ ǘƘŜ ŦŜŜŘŜǊ 
ƳŜŎƘŀƴƛǎƳΦ  ²ƘŜƴ ŎƘŀƴƎƛƴƎ  ǿƛǊŜ ŘƛŀƳǘŜǊǎΣ ŘƻƴΩǘ 
ŦƻǊƎŜǘ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ŘǊƛǾŜ Ǌƻƭƭ ǎƛȊŜǎ όƻǇǘΦύ ŀƴŘ ǘƘŜ 
ŎƻƴǘŀŎǘ ǝǇ ǎƛȊŜ ŀǎ ǿŜƭƭΦ  5ŜǇŜƴŘƛƴƎ ǳǇƻƴ ǘƘŜ ŘƛŀƳπ
ŜǘŜǊ ƻŦ ǘƘŜ ǿƛǊŜ ǳǎŜŘΣ ǘƘŜ aLD Ǝǳƴ ƭƛƴŜǊ Ƴŀȅ ƴŜŜŘ 
ǘƻ ōŜ ŎƘŀƴƎŜŘ ǘƻ ǿƻǊƪ ǇǊƻǇŜǊƭȅΦ IƻǿŜǾŜǊΣ ǘƘŜ мр 
ǎŜǊƛŜǎ Ǝǳƴ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ŦŜŜŘ Ƴƻǎǘ aLD ǿƛǊŜ 
ŘƛŀƳŜǘŜǊǎ ǿƛǘƘƻǳǘ ǊŜǉǳƛǊƛƴƎ ŀ ƭƛƴŜǊ ŎƘŀƴƎŜΦ  LŦ ǘǊƻǳπ
ōƭŜ ƛǎ ŜȄǇŜǊƛŜƴŎŜŘ ǿƛǘƘ ŦŜŜŘƛƴƎΣ ǇǳǊŎƘŀǎŜ ŀ ƭƛƴŜǊ 
ǎǇŜŎƛŬŎŀƭƭȅ ǎƛȊŜŘ ŦƻǊ ȅƻǳǊ ŘƛŀƳŜǘŜǊ ǿƛǊŜΦ  CƻǊ ǎǘŜŜƭΣ  
Φлолέ ŘƛŀƳŜǘŜǊ ǿƛǊŜ ƛǎ ŀ ƎƻƻŘ ōŜƎƛƴƴƛƴƎ ŎƘƻƛŎŜ ŦƻǊ 
ǿƛǊŜ  ŀƴŘ Ŏŀƴ ǎǇŀƴ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǎŜǩƴƎǎΣ ƎǊŜŀǘŜǊ 
ǘƘŀƴ ΦлноέκΦлнрέ ŘƛŀƳŜǘŜǊ ǿƛǊŜΦ  DŜƴŜǊŀƭƭȅΣ ŦƻǊ 
!ƭǳƳƛƴǳƳΣ ΦлорέκΦлплέ ƛǎ ŀ ōŜǧŜǊ ŎƘƻƛŎŜ ŦƻǊ Ƴŀƛƴ 
ŦƻǊ ǎǇƻƻƭ Ǝǳƴ ǳǎŜ ǘƘŀƴ Φлнрκлолέ ǿƛǊŜΦ 
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wŜŀǊ tŀƴŜƭ 5ŜǎŎǊƛǇǝƻƴ ŀƴŘ 9ȄǇƭŀƴŀǝƻƴΥ 
мΦ Dŀǎ {ǳǇǇƭȅΦ  /ƻƴƴŜŎǘ ǘƘŜ  Dŀǎ ǊŜƎǳƭŀǘƻǊ ƘƻǎŜ ǘƻ 
ǘƘƛǎ Ǉƻƛƴǘ Ǿƛŀ ǘƘŜ ōǊŀǎǎ ōŀǊō ŬǩƴƎΦ όwŜƎǳƭŀǘƻǊ ƛǎ 
ŎǳǎǘƻƳŜǊ ǎǳǇǇƭƛŜŘ ŀƴŘ ƴƻǘ ǇǊƻǾƛŘŜŘ ŀǎ ǎǘŀƴŘŀǊŘ 
ŜǉǳƛǇƳŜƴǘ ŀǘ ǝƳŜ ƻŦ ǇǳōƭƛŎŀǝƻƴΦύ ¢ƘŜ ƘƻǎŜ 
ōŀǊō ŎƻƴƴŜŎǝƻƴ Ƴǳǎǘ ōŜ ǝƎƘǘ ǘƻ ǇǊŜǾŜƴǘ Ǝŀǎ 
ƭŜŀƪŀƎŜΦ   Lƴǎǘŀƭƭ ŜȄǘǊŀ ŎƭŀƳǇ ƛŦ ƴŜŜŘŜŘ ǘƻ ǇǊŜπ
ǾŜƴǘ Ǝŀǎ ŦǊƻƳ ŜǎŎŀǇƛƴƎΦ 

нΦ tƻǿŜǊ {ǿƛǘŎƘΦ  ¢ǳǊƴǎ ǳƴƛǘ ƻƴ ƻǊ ƻũΦ  ¢Ƙƛǎ ƛǎ ŀ н 
ǇƻƭŜ ǎƛƴƎƭŜ ǇƘŀǎŜ мнлκ нпл± ōǊŜŀƪŜǊ-ǘȅǇŜ 
ǎǿƛǘŎƘΦ LŦ ƛǘ ƛǎ ǎǿƛǘŎƘŜŘ ǘƻ ǘƘŜ ƭŜƊΣ ǘƘƛǎ ƳŜŀƴǎ 
ǘƘŜ ǳƴƛǘ ƛǎ ǎǿƛǘŎƘŜŘ ƻũΦ  LŦ ƛǘ ƛǎ ǎǿƛǘŎƘŜŘ ǘƻ ǘƘŜ 
ƭŜƊΣ ŀƴŘ ǘƘŜ ǳƴƛǘ ƛǎ ǇƭǳƎƎŜŘ ƛƴǘƻ ŀ ƎƻƻŘ ǇƻǿŜǊ 
ǎǳǇǇƭȅΣ ǘƘŜ ǳƴƛǘ ǎƘƻǳƭŘ ǇƻǿŜǊ ǳǇΦ  bƻǘŜΥ ²ƘŜƴ 
ǎǿƛǘŎƘŜŘ ƻũΣ ǘƘŜ ǳƴƛǘ ǿƛƭƭ ŎƻƴǝƴǳŜ ǘƻ Ǌǳƴ ŀƴŘ 
ŀǇǇŜŀǊ ǘƻ ōŜ ǎǿƛǘŎƘŜŘ ƻƴ ŦƻǊ ǳǇ ǘƻ мл ǎŜŎƻƴŘǎ 
ŀǎ ǘƘŜ ŎŀǇŀŎƛǘƻǊǎ ŘƛǎŎƘŀǊƎŜΦ  ¢Ƙƛǎ ƛǎ ƴƻǊƳŀƭΦ  
IƻǿŜǾŜǊΣ LŦ ǘƘŜ ǳƴƛǘ ǿƛƭƭ ƴƻǘ ǎǿƛǘŎƘ ƻũ ŦƻǊ ǎƻƳŜ 
ǊŜŀǎƻƴΣ ǘƘŜ ǎǿƛǘŎƘ Ƴŀȅ ōŜ ŘŀƳŀƎŜŘΦ  ¢ǳǊƴ ƻũ 
ǘƘŜ ǳƴƛǘ ŀǘ ǘƘŜ Ƴŀƛƴ ŎƛǊŎǳƛǘ ōǊŜŀƪŜǊΣ ŀƴŘ ŎƻƴǘŀŎǘ 
9ǾŜǊƭŀǎǘ ǘŜŎƘƴƛŎŀƭΦ  5ƻ ƴƻǘ ŎƻƴǝƴǳŜ ǘƻ ǳǎŜΦ 

оΦ tƻǿŜǊ LƴǇǳǘ /ŀōƭŜ ŀƴŘ b9a! с-рлt tƭǳƎΦ  ¢ƘŜ 
tƻǿŜǊa¢{ ннм{¢ƛ ǊŜǉǳƛǊŜǎ ннлκнпл ± ǎƛƴƎƭŜ 
ǇƘŀǎŜ рлκсл IȊ ǇƻǿŜǊ ƛƴǇǳǘΦ LŦ ƴŜŎŜǎǎŀǊȅ ǘƘƛǎ 
ǳƴƛǘ ǿƛƭƭ ƻǇŜǊŀǘŜ ƻƴ нлу± ƛƴǇǳǘ ŀǎ ƛǘ ƛǎ ǿƛǘƘƛƴ ǘƘ 
Ŝ мл҈ ǾƻƭǘŀƎŜ ŀƭƭƻǿŀƴŎŜΦ  LŦ ŀŎǘǳŀƭ ǾƻƭǘŀƎŜ ƛǎ 
ōŜƭƻǿ нлр ǾƻƭǘǎΣ ǘƘŜ ǳƴƛǘ Ƴŀȅ ƴƻǘ ŦǳƴŎǝƻƴ ŎƻǊπ
ǊŜŎǘƭȅΦ  CƻǊ мнл± ƻǇŜǊŀǝƻƴΣ ǳǎŜ ǘƘŜ ǇƛƎ-ǘŀƛƭ 
ŀŘŀǇǘŜǊΦ  bƻ ƛƴǘŜǊƴŀƭ ŎƘŀƴƎŜǎ ŀǊŜ ƴŜŎŜǎǎŀǊȅΦ  
bh¢9Υ hǳǘǇǳǘ ǿƛƭƭ ōŜ ǊŜŘǳŎŜŘ ƻƴ мнл±Φ 5ƻ ƴƻǘ 
Ǌǳƴ ǳƴƛǘ ƻƴ ƭŜǎǎ ǘƘŀƴ ŀ нл ŀƳǇΣ ǝƳŜ ŘŜƭŀȅ ŎƛǊπ
Ŏǳƛǘ ƻƴ мнл±Φ LŦ ƻǇŜǊŀǝƴƎ ƻƴ мнл± ŀǘ ǎǳǎǘŀƛƴŜŘ 
ǳǎŜ ŀǘ ƳŀȄƛƳǳƳ ŎŀǇŀōƭŜ ƻǳǘǇǳǘ ǎƻƳŜ ƴǳƛǎŀƴŎŜ 
ǘǊƛǇǇƛƴƎ ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ Ƴŀȅ ōŜ ƻōǎŜǊǾŜŘ Φ  LŦ ǳǎƛƴƎ 
ƻƴ нпл±Σ ŀ пл ŀƳǇ ōǊŜŀƪŜǊ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘΦ  LŦ 
ǳǎŜŘ ƻƴ ŀ ƎŜƴŜǊŀǘƻǊΣ ǘƘŜ ƎŜƴŜǊŀǘƻǊ Ƴǳǎǘ ƭŀπ
ōŜƭŜŘ ŀǎ άŎƭŜŀƴ ǇƻǿŜǊέ ŀƴŘ ǇǊƻǾƛŘŜ ƭŜǎǎ ǘƘŀƴ 
р҈ ¢I5Φ  /ƻƴǎǳƭǘ ȅƻǳǊ ƎŜƴŜǊŀǘƻǊ ƳŀƴǳŦŀŎǘǳǊŜǊ 
ŦƻǊ ƛƴŦƻǊƳŀǝƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ŎƭŜŀƴ ǇƻǿŜǊ 
ǊŀǝƴƎ ƻƴ ǎǇŜŎƛŬŎ ǳƴƛǘǎΦ  9ǾŜǊƭŀǎǘ ŘƻŜǎ ƴƻǘ ǇǊƻπ
ǾƛŘŜ ŀ ƭƛǎǘ ƻŦ ŀǇǇǊƻǾŜŘ ƎŜƴŜǊŀǘƻǊǎΦ aŀƴǳŦŀŎǘǳǊπ
ŜǊǎ ǊŀǘŜ ǘƘŜƛǊ ǳƴƛǘǎ ŀǎ ŎƭŜŀƴ ǇƻǿŜǊ ƛƴŘŜǇŜƴŘŜƴǘπ
ƭȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ƛƴŘǳǎǘǊȅ ǎǘŀƴŘŀǊŘǎΦ  ¢ƘŜ ǇƭǳƎ ƛǎ 
ǘƘŜ b9a! с-рлtΦ  ¢Ƙƛǎ ƛǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ǇƭǳƎ ŦƻǊ 
ǿŜƭŘŜǊǎ ƻǇŜǊŀǝƴƎ ƻƴ нпл± ƛƴ ǘƘŜ ¦{ ŀƴŘ /ŀƴŀπ
ŘŀΦ  hǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ǿƛƭƭ ƘŀǾŜ ŘƛũŜǊŜƴǘ ŎƻƴŬƎǳπ
ǊŀǝƻƴǎΦ   

пΦ CŀƴǎΦ  ¢ƘŜ ǳƴƛǘ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ п Ŧŀƴ ǎȅǎǘŜƳΣ 
ǿƘƛŎƘ ƻũŜǊǎ ǉǳƛŜǘŜǊ ŀƴŘ ƳƻǊŜ ŜŶŎƛŜƴǘ ŎƻƻƭƛƴƎΦ  
Lǘ Ƴǳǎǘ ƻǇŜǊŀǘŜ ŦǊŜŜ ƻŦ ƻōǎǘǊǳŎǝƻƴ ǘƻ ǇǊŜǎŜǊǾŜ 
ǘƘŜ ƘƛƎƘ Řǳǘȅ ŎȅŎƭŜ ǿƘƛŎƘ ƛǘ ƻũŜǊǎΦ  YŜŜǇ ŀƭƭ ƻōπ
ƧŜŎǘǎ ƻǊ ǊŜǎǘǊƛŎǝƻƴǎ ŀǘ ƭŜŀǎǘ мнέ ŦǊƻƳ ŀƭƭ ǎƛŘŜǎ ƻŦ 

ƛŦ ǘƘŜ ǳƴƛǘ ŦƻǊ ǇǊƻǇŜǊ ŎƻƻƭƛƴƎΦ  LŦ ǇƻǎǎƛōƭŜ ŀƭƭƻǿ 
муέΦ  !ƭƭƻǿ ǘƘŜ ǳƴƛǘ ǘƻ ǊŜǎǘ ƻƴ ǘƘŜ ǊǳōōŜǊ ǇŀŘǎκ
ŦŜŜǘ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ ǿŜƭŘŜǊΦ  5ƻ ƴƻǘ ƘŀǾŜ ǘƘŜ 
ōƻǧƻƳ ƻŦ ǘƘŜ ǳƴƛǘ ǎǳǇǇƻǊǘŜŘ ŘƛǊŜŎǘƭȅ ƻƴ ǘƘŜ 
ƳŜǘŀƭ Ǉŀƴ ǎƻ ŀƛǊ Ŏŀƴ ŎƛǊŎǳƭŀǘŜ ŀǊƻǳƴŘ  ǘƘŜ 
ōƻǧƻƳ ŀǎ ǿŜƭƭΦ  5ƻ ƴƻǘ Ǌǳƴ ƛƴ ŀƴ ŜƴŎƭƻǎŜŘ ǎǇŀŎŜ 
ǎǳŎƘ ŀǎ ŀ ŎŀōƛƴŜǘ ƻǊ ǿƻǊƪ ōƻȄΦ  5ƻ ƴƻǘ ƎǊƛƴŘ ƻǊ 
ǿŜƭŘ ǿƘŜǊŜ ǎǇŀǊƪǎ ŀǊŜ ŘƛǊŜŎǘŜŘ ǘƻǿŀǊŘ ǘƘŜ ǊŜŀǊ 
ƻŦ ǘƘŜ ǳƴƛǘ ƻǊ ƳŜǘŀƭƭƛŎ ǇŀǊǝŎƭŜǎ ǿƛƭƭ ōǳƛƭŘ ǳǇ ƻƴ 
ǘƘŜ Ŧŀƴ ōƭŀŘŜǎ ŀƴŘ ŀƭǎƻ ƻƴ ƛƴǘŜǊƛƻǊ ŎƻƳǇƻƴŜƴǘǎΦ   
LŦ ƳŜǘŀƭ ōǳƛƭŘǎ ǳǇ ƻƴ ǘƘŜ Ŧŀƴ ōƭŀŘŜǎΣ ƛǘ Ŏŀƴ ŎŀǳǎŜ 
ǘƘŜ ǘƘŜƳ ǘƻ ǾƛōǊŀǘŜ ŀƴŘ ǳƭǝƳŀǘŜƭȅ ŦŀƛƭΦ 

рΦ DǊƻǳƴŘ .ƻƭǘΦ  ¢ƘŜ ǳƴƛǘ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀƴ ŀŘŘƛπ
ǝƻƴŀƭ ƎǊƻǳƴŘƛƴƎ Ǉƻƛƴǘ ŦƻǊ ŀǇǇƭƛŎŀǝƻƴǎ ǊŜǉǳƛǊƛƴƎ 
ŀ ōƻƴŘŜŘ ƎǊƻǳƴŘΦ  ¦ƴŘŜǊ Ƴƻǎǘ ŎƻƴŘƛǝƻƴǎΣ ǘƘŜ 
ǳǎŜ ƻŦ ǘƘŜ ƎǊƻǳƴŘ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘΦ   /ƻƴǎǳƭǘ ŀ 
ƭƻŎŀƭ ƭƛŎŜƴǎŜŘ ŜƭŜŎǘǊƛŎƛŀƴ ŦƻǊ ƛƴǎǘŀƭƭŀǝƻƴ ŀƴŘ ǳǎŜ 
ƻŦ ǘƘƛǎ ŎƻƴƴŜŎǝƻƴΦ 

сΦ ²ŀǘŜǊ-/ƻƻƭŜǊ tƭǳƎΦ όb! ƻƴ ŜŀǊƭȅ ƳƻŘŜƭǎύ ¢Ƙƛǎ ƛǎ 
ŀ нпл± ŎƻƻƭŜǊ ǇƭǳƎ ŘŜǎƛƎƴŜŘ ŦƻǊ ǳǎŜ ǿƛǘƘ 9ǾŜǊπ
ƭŀǎǘ ²ŀǘŜǊ /ƻƻƭŜǊǎΦ  5ƻ ƴƻǘ ǳǎŜ ǘƘƛǎ ǇƭǳƎ ŦƻǊ ŀƴȅ 
ƻǘƘŜǊ ŀǇǇƭƛŎŀǝƻƴΦ  ¢Ƙƛǎ ƛǎ ŀ ƭƻǿ ŀƳǇŜǊŀƎŜ ƻǳǘƭŜǘ 
ŀƴŘ ƛǎ ƴƻǘ ŘŜǎƛƎƴŜŘ ǘƻ ǇƻǿŜǊ ŀƴȅ ǘƻƻƭǎ ƻǊ ƻǘƘŜǊ 
ŀŎŎŜǎǎƻǊƛŜǎΦ   

Setup Guide and Component Identification Section 2 
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Basic Theory and Function Section 3 

MIG OPERATION 

DŜƴŜǊŀƭ {ŜǘǳǇ ƻŦ !ƳǇǎ ŀƴŘ ±ƻƭǘǎΦ  
²ƘŜƴ ǿŜƭŘƛƴƎ ƛƴ ǎǘŀƴŘŀǊŘ ǿƛǘƘ ǘƘŜ tƻǿŜǊa¢{ нрн{π
¢ƛΣ ǘƘŜ ǘǿƻ Ƴŀƛƴ ŦǳƴŎǝƻƴǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ŀŘƧǳǎǘƳŜƴǘ 
ŀǊŜ ±ƻƭǘŀƎŜ ŀƴŘ ²ƛǊŜ ŦŜŜŘ ǎǇŜŜŘΦ   ¢ƘŜ ŦǳƴŎǝƻƴ ƻŦ 
ǾƻƭǘŀƎŜ ƛƴ aLD ǿŜƭŘƛƴƎ ƛǎ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ƻǾŜǊŀƭƭ 
ǿƛŘǘƘ ŀƴŘ ǘƻ ŀ ƎǊŜŀǘ ŜȄǘŜƴǘΣ ǘƘŜ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ǿŜƭŘ 
ōŜŀŘΦ  Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǾƻƭǘŀƎŜ ŎƻƴǘǊƻƭǎ ǘƘŜ ōŜŀŘ 
ǇǊƻŬƭŜΦ  ¢ƘŜ ǿƛǊŜ ŦŜŜŘ ǎǇŜŜŘ ŘƛǊŜŎǘƭȅ ŎƻƴǘǊƻƭǎ ǘƘŜ 
ŀƳǇǎΣ ŀƴŘ ƛƴ ǘǳǊƴ ŀƳǇǎ ŎƻƴǘǊƻƭ ǇŜƴŜǘǊŀǝƻƴΦ  ²ƘŜƴ 
ǎŜǩƴƎ ǘƘŜ ǿŜƭŘŜǊ ǳǇ ȅƻǳ ǿƛƭƭ ƴƻǝŎŜ ǘƘŀǘ ǘƘŜ ǿƛǊŜ 
ǎǇŜŜŘ ƛǎ ŘƛǎǇƭŀȅŜŘ ƛƴ LƴŎƘŜǎ tŜǊ aƛƴǳǘŜΦ  IƻǿŜǾŜǊΣ 
ǿƘƛƭŜ ŀŎǝǾŜƭȅ ǿŜƭŘƛƴƎΣ ǘƘŜ ŘƛǎǇƭŀȅ ǿƛƭƭ ŎƘŀƴƎŜ ŦǳƴŎπ
ǝƻƴ ŀƴŘ ŘƛǎǇƭŀȅ ŀŎǘǳŀƭ ŀƳǇ ƻǳǘǇǳǘΦ  ¢ƘŜ ǊŜƭŀǝƻƴǎƘƛǇ 
ōŜǘǿŜŜƴ ǿƛǊŜ ŘƛŀƳŜǘŜǊΣ ǿƛǊŜ ǎǇŜŜŘ ŀƴŘ ŀƳǇǎ ƛǎ Ŝŀǎπ
ƛƭȅ ŬƎǳǊŜŘ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǇǇǊƻȄƛƳŀǘŜ ƛƴŘǳǎǘǊȅ 
ŎƻƴǾŜǊǎƛƻƴǎΥ 
 
ΦлноέΥ оΦр Ȅ !ƳǇǎ Ґ LƴŎƘŜǎ ǇŜǊ ƳƛƴǳǘŜ όLtaύ 
ΦлнрέΥ оΦм Ȅ !ƳǇǎ Ґ LƴŎƘŜǎ ǇŜǊ ƳƛƴǳǘŜ όLtaύ 
ΦлолέΥ  н Ȅ !ƳǇǎ Ґ LƴŎƘŜǎ ǇŜǊ ƳƛƴǳǘŜ όLtaύ 
ΦлорέΥ  мΦс Ȅ !ƳǇǎ Ґ LƴŎƘŜǎ ǇŜǊ ƳƛƴǳǘŜ όLtaύ 
ΦлпрέΥ  м Ȅ !ƳǇǎ Ґ LƴŎƘŜǎ ǇŜǊ aƛƴǳǘŜ όLtaύ 
 
¢ƻ ŎƻƴǾŜǊǘ ǿƛǊŜ ǎǇŜŜŘ όLtaύ ƛƴǘƻ ŀǇǇǊƻȄƛƳŀǘŜ !ƳǇǎΣ 
ǳǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƴǾŜǊǎƛƻƴ ŦƻǊƳǳƭŀΥ 
 
ΦлноέΥ  Lta  ҏ  оΦр Ґ !ƳǇǎ 
ΦлнрέΥ  Lta  ҏ  оΦм Ґ !ƳǇǎ 
ΦлолέΥ  Lta  ҏ  н Ґ !ƳǇǎ 
ΦлорέΥ  Lta ҏ мΦс Ґ !ƳǇǎ 
ΦлпрέΥ  Lta ҏ м Ґ !ƳǇǎ 
 
YŜŜǇ ƛƴ ƳƛƴŘ ǘƘŜǎŜ ŀǊŜ ŀǇǇǊƻȄƛƳŀǘŜ ŎƻƴǾŜǊǎƛƻƴǎ 
ŀƴŘ Řƻ Ŧŀƭƭ ƻũ ƛƴ ŀŎŎǳǊŀŎȅ ŀǎ ŀƳǇǎ ŀǊŜ ƛƴŎǊŜŀǎŜŘ ƛƴǘƻ 
ǘƘŜ ǳǇǇŜǊ ŎǳǊǊŜƴǘ ƭƛƳƛǘǎ ŦƻǊ ǘƘŜ ƎƛǾŜƴ ǿƛǊŜ ŘƛŀƳŜǘŜǊΦ   
   
9ǾŜƴ ǘƘƻǳƎƘ ȅƻǳ ǿƛƭƭ ŬƴŘ  ƎŜƴŜǊŀƭ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ 
ŀōƻǳǘ ǎŜǩƴƎ ǘƘŜ !ƳǇǎΣ ±ƻƭǘǎ ŀƴŘ ŜǾŜƴ ǎƘƛŜƭŘƛƴƎ Ǝŀǎ 
ǘƘǊƻǳƎƘ ŀ ǾŀǊƛŜǘȅ ƻŦ ŦǊŜŜ ŘƻǿƴƭƻŀŘŀōƭŜ ŀǇǇǎ ŀƴŘ 
ƻƴƭƛƴŜ ŎŀƭŎǳƭŀǘƻǊǎΣ ŜǾŜǊȅ ŬƭƭŜǊ ƳŜǘŀƭ ƳŀƴǳŦŀŎǘǳǊŜǊ 
Ƙŀǎ ƛǘǎ ƻǿƴ ǎǇŜŎƛŬŎ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ±ƻƭǘ ŀƴŘ !ƳǇ 
ǎŜǩƴƎǎ ŦƻǊ ŜŀŎƘ ǿƛǊŜ ŘƛŀƳŜǘŜǊ ŀƴŘ Ŏƭŀǎǎ ƻŦ ǿƛǊŜΦ 
¢ƘŜ ǊŀƴƎŜǎ ƻŦ Ǿƻƭǘ ŀƴŘ ŀƳǇ ǇŀǊŀƳŜǘŜǊǎ ƎŜƴŜǊŀƭƭȅ 
ǾŀǊƛŜǎ ǎƻƳŜǿƘŀǘ ŦǊƻƳ ōǊŀƴŘ ǘƻ ōǊŀƴŘΣ ǎƻ ōŜ ǎǳǊŜ ǘƻ 
ǊŜŀŘ ǘƘŜ ǇŀŎƪŀƎƛƴƎ ŀƴŘκƻǊ ƳŀƴǳŦŀŎǘǳǊŜǊ ƭƛǘŜǊŀǘǳǊŜ 
ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŀǘ ǊŀƴƎŜ ƻŦ ǎŜǩƴƎǎ ŀǊŜ ǊŜŎƻƳπ
ƳŜƴŘŜŘΦ  ¢ƘŜ ǿƛǊŜ ŘƛŀƳŜǘŜǊ ŀƭǎƻ ƭƛƳƛǘǎ ǘƘŜ ǇǊŀŎǝŎŀƭ 
ƳŀȄƛƳǳƳ ǘƘƛŎƪƴŜǎǎ ƻŦ ǿƘŀǘ Ŏŀƴ ōŜ ǊŜŀǎƻƴŀōƭȅ ǿŜƭŘπ
ŜŘΦ  ¢ƘŜ ƛǎǎǳŜ ǿƛǘƘ ŦƻƭƭƻǿƛƴƎ ŎƘŀǊǘǎΣ ƎǊŀǇƘǎ ŀƴŘ Ŏŀƭπ

ŎǳƭŀǘƻǊ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ƛǎ ǘƘŀǘ Ƴƻǎǘ ǇŜƻǇƭŜ ŬƴŘ 
ǘƘŜƳ ŜƛǘƘŜǊ ǘƻƻ Ƙƻǘ ƻǊ ǘƻƻ ŎƻƭŘΦ  CƻǊ ǎƻƳŜ ǇŜƻǇƭŜΣ ƛǘ 
Ƴŀȅ ƴƻǘ ŜǾŜƴ ŎƭƻǎŜΦ  IƻǿŜǾŜǊΣ ƴƻǘƘƛƴƎ Ŏŀƴ ǎǳōǎǝπ
ǘǳǘŜ ŦƻǊ ǿŀǘŎƘƛƴƎ ǘƘŜ ŀǊŎ ŀƴŘ ƭƛǎǘŜƴƛƴƎ ǘƻ ǘƘŜ ǎƻǳƴŘ 
ƻŦ ǘƘŜ ŀǊŎΦ   ! ŎǊƛǎǇΣ ǎǘŜŀŘȅ ǎƻǳƴŘΣ ŦǊŜǉǳŜƴǘƭȅ ǊŜπ
ŦŜǊǊŜŘ ǘƻ ŀǎ ŀ ά.ŀŎƻƴ ŦǊȅƛƴƎ ǎƻǳƴŘέέ ǎƘƻǳƭŘ ōŜ 
ƘŜŀǊŘΦ ¢ƘŜ ŀŎǘǳŀƭ ŦǊȅƛƴƎ ǎƻǳƴŘ Ŏŀƴ ǾŀǊȅ ǎƻƳŜǿƘŀǘ 
ŀƴŘ Ƴŀȅ ƘŀǾŜ ǎƻƳŜǿƘŀǘ ƻŦ ŀ ƘƛƎƘ ǇƛǘŎƘ ǿƘƛƴŜ ǘƻ ƛǘ 
ǎƻƳŜǿƘŜǊŜ ōŜǘǿŜŜƴ ǘƘŜ ǎƻǳƴŘ ƻŦ ŀ ƅȅƛƴƎ ōŜŜ ŀƴŘ ŀ 
ƳƻǎǉǳƛǘƻΦ  LŦ ǘƘŜǎŜ ǎƻǳƴŘǎ ŀǊŜ ǇǊŜǎŜƴǘΣ ƭƻƻƪ ŀǘ ǘƘŜ 
ŀǊŎ ǘƻ ǎŜŜ ƛŦ ƛǘ ƛǎ ǎǘŜŀŘȅΣ ŀƴŘ  ǇǊƻŘǳŎƛƴƎ ƭƻǿ ŀƳƻǳƴǘǎ 
ƻŦ ǎǇŀǧŜǊΦ  LŦ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ ǎǇŀǧŜǊ ŀǊŜ ǇǊŜǎŜƴǘΣ 
ǘƘŜ ǇǳŘŘƭŜ ǎŜŜƳǎ ƅǳƛŘ όŀǇǇŜŀǊǎ ǿŜǘύ ŀƴŘ ǘƘŜ ǿƛǊŜ 
ǎǇŜŜŘ ƛǎ ǿƛǘƘƛƴ ǘƘŜ ǘŀǊƎŜǘŜŘ ǊŀƴƎŜΣ ŘŜŎǊŜŀǎŜ Ǿƻƭǘǎ ŀ 
ƭƛǧƭŜ ŀǘ ŀ ǝƳŜ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ǎǇŀǧŜǊΦ  LŦ ǘƘƛǎ ŘƻŜǎ ƴƻǘ 
ŎƻǊǊŜŎǘ ǘƘŜ ǇǊƻōƭŜƳΣ ŎƘŀƴƎŜ ǘƘŜ ǘƻǊŎƘ ŀƴƎƭŜ ŀƴŘ 
ǘƻǊŎƘ ƘŜƛƎƘǘΦ IƻƭŘ ǘƘŜ ǘƻǊŎƘ ƳƻǊŜ ǾŜǊǝŎŀƭΣ ǿƛǘƘ ƭŜǎǎ 
ǘƘŀƴ ŀ мр ŘŜƎǊŜŜ ŘŜǾƛŀǝƻƴ ŦǊƻƳ ǾŜǊǝŎŀƭ ŀƴŘ ǊŜŘǳŎŜ 
ǎǝŎƪ-ƻǳǘ ƻŦ ǿƛǊŜ ǘƻ оκуέ ƻǊ ƭŜǎǎΦ  LŦ ǘƘƛǎ ǎǝƭƭ ŘƻŜǎ ƴƻǘ 
ƘŜƭǇΣ ǊŜŘǳŎŜ ǘƘŜ ǿƛǊŜ ǎǇŜŜŘΦ  {ƻƳŜ ǎǇŀǧŜǊ ƛǎ ƴƻǊπ
ƳŀƭΣ ǘƘƻǳƎƘ ƛǘ ǎƘƻǳƭŘ ōŜ ƳƛƴƛƳŀƭ ƻǾŜǊŀƭƭΦ   
 
¢ƘŜ ǿƛǊŜ Ŏŀƴ ŀƭǎƻ ǇƻǇ ŀƴŘ ǎǇŀǧŜǊ ƛŦ ǘƘŜ ǾƻƭǘŀƎŜ ƛǎ 
ǘƻƻ ƭƻǿ ŦƻǊ ǘƘŜ ǿƛǊŜ ǎǇŜŜŘ ŀƴŘκƻǊ ǿƛǊŜ ŘƛŀƳŜǘŜǊΦ  
¢Ƙƛǎ ƛǎ Ƴƻǎǘƭȅ ƻōǎŜǊǾŜŘ ŀǎ ƅȅƛƴƎ ōƛǘǎ ƻŦ ǊŜŘ-Ƙƻǘ ōǳǘ 
ǳƴ-ƳŜƭǘŜŘ ǿƛǊŜΣ ŀƭƻƴƎ ǿƛǘƘ ǇƻǇǇƛƴƎ ŀǎ ǘƘŜ ǿƛǊŜ ƛƴπ
ŎƻƴǎƛǎǘŜƴǘƭȅ ǎǘǳōǎ ƛƴǘƻ ǘƘŜ ǇǳŘŘƭŜΦ  ¢Ƙƛǎ ƛǎ ŦƻƭƭƻǿŜŘ 
ōȅ ǘƘŜ ǿƛǊŜ ǇǳǎƘƛƴƎ ōŀŎƪ ŀƎŀƛƴǎǘ ȅƻǳǊ ƘŀƴŘ ǇǊŜǎǎǳǊŜ 
ǿƘƛƭŜ ǘƘŜ ǿƛǊŜ Ǿƛǎƛōƭȅ ǘǳǊƴǎ ǿƘƛǘŜκǊŜŘ Ƙƻǘ ōŜŦƻǊŜ 
ōǳǊƴƛƴƎ ƻũΦ  ¢ƻƻ ƭƻǿ ƻŦ ǾƻƭǘŀƎŜ ǿƛƭƭ ŀƭǎƻ ǇǊƻŘǳŎŜ ŀ 
ƘƛƎƘ ǇƛƭŜŘ ōŜŀŘ ǿƛǘƘ ǘƘŜ ǘƻŜǎ όŜŘƎŜǎύ ƻŦ ǘƘŜ ǿŜƭŘ ƴƻǘ 
ǇǊƻǇŜǊƭȅ ǿŜǩƴƎ ƛƴ ǊŜǎǳƭǝƴƎ ƛƴ ǇƻƻǊ ŦǳǎƛƻƴΦ     
 
!ǊŎ CƻǊŎŜ /ƻƴǘǊƻƭκLƴŘǳŎǘŀƴŎŜ 
¢ƘŜ ǘƘƛǊŘ ƛƳǇƻǊǘŀƴǘ ǾŀǊƛŀōƭŜ ƛƴ ǎŜǩƴƎ ǳǇ ǘƘŜ tƻǿŜǊ 
a¢{ ƛǎ ǘƘŜ ŀǊŎ ŦƻǊŎŜ ŎƻƴǘǊƻƭΦ  ¢Ƙƛǎ ǘƘƛǊŘ ŀŘƧǳǎǘƳŜƴǘ 
Ŏŀƴ ƎǊŜŀǘƭȅ ǾŀǊȅ ǘƘŜ ŦŜŜƭ ƻŦ ǘƘŜ ŀǊŎ ŀǘ ŀƴȅ ƎƛǾŜƴ Ǿƻƭǘ 
ŀƴŘ ŀƳǇ ǎŜǩƴƎΦ  Lǘ ƛǎ ǳǎŜŘ ǘƻ ōŀƭŀƴŎŜ ǘƘŜ ǎǝũƴŜǎǎ ƻŦ 
ǘƘŜ ŀǊŎ ŀƎŀƛƴǎǘ ǘƘŜ ǿŜǘƴŜǎǎ ƻŦ ǘƘŜ ŀǊŎΦ  {ƻƳŜ ǇǊƻŦŜǎπ
ǎƛƻƴŀƭǎ ǊŜŦŜǊ ǘƻ ǘƘŜ άōǳǧŜǊȅ-ƴŜǎǎέ ƻŦ ǘƘŜ ŀǊŎΦ              
ά .ǳǧŜǊȅ-ƴŜǎǎέ ƛǎ ŀǊƎǳŀōƭȅ ǎƻƳŜǿƘŀǘ ŀ ǎǳōƧŜŎǝǾŜ 
ǘŜǊƳΦ  IƻǿŜǾŜǊΣ ƛǘ ƎŜƴŜǊŀƭƭȅ ǊŜŦŜǊǎ ǘƻ Ƙƻǿ ǎƳƻƻǘƘ 
ŀƴŘ ƅǳƛŘ ǘƘŜ ŀǊŎ ŦŜŜƭǎ ŀƴŘ ƭƻƻƪǎΦ  Lƴ ŦŀŎǘΣ ǘƘŜ ƛƴŘǳŎǘπ
ŀƴŎŜ ŀƭƻƴŜ Ŏŀƴ ŀũŜŎǘ Ƙƻǿ ƳǳŎƘ ǿƛǊŜ ǎǇŜŜŘ ƻǊ Ǿƻƭǘπ
ŀƎŜ ƛǎ ƴŜŜŘŜŘ ƛƴ ŀƴȅ ƎƛǾŜƴ ŀǇǇƭƛŎŀǝƻƴΦ  Lǘ ŘƻŜǎ ƴƻǘ 
ǘȅǇƛŎŀƭƭȅ ǊŜǉǳƛǊŜ ŀƭǘŜǊƛƴƎ ƻŦ ǘƘŜ ±ƻƭǘǎ ƻǊ ǘƘŜ ²ƛǊŜ 
{ǇŜŜŘ ǎŜǩƴƎǎΦ  IƻǿŜǾŜǊ ǘƘŜ ŀǊŎ ŦƻǊŎŜ ŎƻƴǘǊƻƭ Ŏŀƴ 
ŜȄǇƻǎŜ ǇƻƻǊƭȅ ǎŜƭŜŎǘŜŘ ±ƻƭǘκ²ƛǊŜ {ǇŜŜŘ ǇŀǊŀƳŜǘŜǊǎ 
ōȅ ƳŀƎƴƛŦȅƛƴƎ ǘƘŜ ŜũŜŎǘǎΦ 
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MIG OPERATION 

 
²ƘƛƭŜ 9ǾŜǊƭŀǎǘ ǳǎŜǎ ǘƘŜ ǘŜǊƳ άŀǊŎ  ŦƻǊŎŜέΣ ƛǘ ƛǎ ƪƴƻǿƴ 
ōȅ Ƴŀƴȅ ŘƛũŜǊŜƴǘ ǘŜǊƳǎΦ  hƊŜƴ ƛǘ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ 
ƛƴŘǳŎǘŀƴŎŜΣ ŎƘƻƪŜ ƻǊ ǎƭƻǇŜΦ  {ƛƳǇƭȅ ǇǳǘΣ ǘƘŜ ŀǊŎ ŦƻǊŎŜ 
όLƴŘǳŎǘŀƴŎŜύ ŀŘƧǳǎǘƳŜƴǘ ŎƻƴǘǊƻƭǎ Ƙƻǿ ƭƻƴƎ ƛǘ ǘŀƪŜǎ 
ǘƘŜ ŎǳǊǊŜƴǘ ǘƻ ǊŜŎƻǾŜǊ ŀƴŘ ǊƛǎŜ ǘƻ ǘƘŜ ŜǎǘŀōƭƛǎƘŜŘ 
ǿŜƭŘƛƴƎ ŎǳǊǊŜƴǘ ǘƻ ƳŜƭǘ ǘƘŜ ǿƛǊŜ ŀƊŜǊ ǘƘŜ ǿƛǊŜ Ŏƻƴπ
ǘŀŎǘǎ ǘƘŜ ǇǳŘŘƭŜ ŀƴŘ ǘƘŜ ŎǳǊǊŜƴǘ  ŦŀƭƭǎΦ  ¢Ƙƛǎ ǇǊƻŎŜǎǎ 
ƛǎ ƘŀǇǇŜƴƛƴƎ Ƴŀƴȅ ǝƳŜǎ ŀ ǎŜŎƻƴŘ ǎƻ ƛǘ ƛǎƴΩǘ ǾƛǎƛōƭŜ 
ǘƻ ǘƘŜ ƴŀƪŜŘ ŜȅŜΦ  .ǳǘ ǘƘŜ ƻǾŜǊŀƭƭ ŜũŜŎǘ ƛǎ ǾƛǎƛōƭŜ ŀǎ 
ǘƘŜ ǿƛǊŜ ōǳǊƴ ƻũ ƘŜƛƎƘǘ ƛǎ ŎƘŀƴƎŜŘ ŀƴŘ ŀ ŎƘŀƴƎŜ ƛƴ 
ǘƘŜ ǿŜǘƴŜǎǎ ƻŦ ǘƘŜ ǇǳŘŘƭŜ ŀƴŘ Ƙƻǿ Ŝŀǎƛƭȅ ǘƘŜ Ƴƻƭπ
ǘŜƴ ƳŜǘŀƭ ƅƻǿǎ ƛƴ ǘƻǿŀǊŘ ǘƘŜ ǘƻŜǎ ƻŦ ǘƘŜ ǿŜƭŘ ŀǎ ƛǘ 
ƳŜƭǘǎ ƻũΦ  LŦ ǘƘŜ ǳƴƛǘ Ƙŀǎ ǎǳŶŎƛŜƴǘ ŀǊŎ ŦƻǊŎŜΣ ǘƘŜ ŜŘƎπ
Ŝǎ ƻŦ ǘƘŜ ǿŜƭŘ ǿƛƭƭ Ŝŀǎƛƭȅ ǿƛŎƪ ƛƴǘƻ ǘƘŜ ǇǳŘŘƭŜ ǿƛǘƘ 
ƭƛǧƭŜ ƻǊ ƴƻ ǎǇŀǧŜǊ ǿƛǘƘ ƭƛǧƭŜ ƻǊ ƴƻ ƳŀƴƛǇǳƭŀǝƻƴ ƻŦ 
ǘƘŜ ǘƻǊŎƘ ǊŜǉǳƛǊŜŘΦ   ¢ƘŜ ǇƛǘŎƘ ƻŦ ǘƘŜ ŀǊŎ ǿƛƭƭ ōŜ ƳŜπ
ŘƛǳƳΦ  ²ƛǘƘ ǘƻƻ ƳǳŎƘ ƛƴŘǳŎǘŀƴŎŜ ǘƘŜ ǇǳŘŘƭŜ Ƴŀȅ ōŜ 
ǳƴŎƻƴǘǊƻƭƭŀōƭŜ ŀƴŘ ǘƘŜ ŀǊŎ ǿƛƭƭ ƘŀǾŜ ŀ ǘƘǊƻŀǘȅΣ ǊŀǎǇȅ 
ǎƻǳƴŘΦ    ¢ƻƻ ƭƛǧƭŜ ƛƴŘǳŎǘŀƴŎŜ ŀƴŘ ǘƘŜ ǇǳŘŘƭŜ ǿƛƭƭ ōŜ 
ƴŀǊǊƻǿ ŀƴŘ Ǉƻǎǎƛōƭȅ ƘŀǾŜ ŀ ƘƛƎƘ ǊƛŘƎŜ ƛƴ ǘƘŜ ŎŜƴǘŜǊΦ  
¢ƘŜ ǇƛǘŎƘ ǿƛƭƭ ōŜ ǾŜǊȅ ƘƛƎƘ ŀƴŘ ǘƘŜ ǇǳŘŘƭŜ ǿƛƭƭ ǎŜŜƳ 
ǎƭǳƎƎƛǎƘ ŀƴŘ ƭŜǎǎ ƅǳƛŘΦ   
 
!ƭƭ aLDǎ ƘŀǾŜ ŀ ǇǊŜǎŜǘ ƛƴŘǳŎǘŀƴŎŜ ƻǊ ŀǊŎ ŦƻǊŎŜ ǘƘŀǘ ƛǎ 
ƛƴƘŜǊŜƴǘ ƛƴ ǘƘŜ ƳŀŎƘƛƴŜΩǎ ŘŜǎƛƎƴΦ  .ǳǘ ŦŜǿ aLDǎ 
ƘŀǾŜ ǘƘŜ ŀŘƧǳǎǘŀōƭŜ !ǊŎ ŦƻǊŎŜΦ  !ǊŎ ŦƻǊŎŜ ƛǎ ǇŀǊǘ ƻŦ 
ǘƘŜ ǇŜǊǎƻƴŀƭƛǘȅ ƻŦ ŀ aLD ǿŜƭŘŜǊΦ  LǘΩǎ ƻƴŜ ǊŜŀǎƻƴ ǘƘŀǘ 
ǎƻƳŜ ǇŜƻǇƭŜ ǇǊŜŦŜǊ ǘƘŜ ŀǊŎ ƻŦ ƻƴŜ ōǊŀƴŘ ƻǾŜǊ ǘƘŜ 
ƻǘƘŜǊ ŀǎ ǇŜƻǇƭŜ ŘŜǾŜƭƻǇ ǇŜǊǎƻƴŀƭ ǇǊŜŦŜǊŜƴŎŜǎ ƛƴ ŀǊŎ 
ǇŜǊŦƻǊƳŀƴŎŜΦ  ²ƛǘƘ ǘƘŀǘ ƛƴ ƳƛƴŘΣ ƘŀǾƛƴƎ ŀƴ ŀŘƧǳǎǘŀπ
ōƭŜ ŀǊŎ ŦƻǊŎŜ ǎŜǊǾŜǎ ǎŜǾŜǊŀƭ ŦǳƴŎǝƻƴǎΥ 
мύ ¢ƘŜ ŀǊŎ ŦƻǊŎŜ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ Řƛŀƭ ǘƘŜ ƳŀŎƘƛƴŜ 
ǘƻ ŀ ǇŜǊŦƻǊƳŀƴŎŜ ƭŜǾŜƭ ǘƘŀǘ ǘƘŜ ǳǎŜǊ ƛǎ ŀŎŎǳǎπ
ǘƻƳŜŘ ǘƻΦ  ¢Ƙƛǎ ƘŜƭǇǎ ƛŦ ƳǳƭǝǇƭŜ ǳǎŜǊǎ ŀǊŜ ǇǊŜπ
ǎŜƴǘ ŀƴŘ ƛƳǇǊƻǾŜǎ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ǇŜǊŦƻǊƳŀƴŎŜ 
ǿƛǘƘ ǘƘŜ ǿŜƭŘŜǊΦ 

нύ ¢ƘŜ ŀǊŎ  ŦƻǊŎŜ Ŏŀƴ ƘŜƭǇ ƛƳǇǊƻǾŜ ŎƻƴǘǊƻƭ ŀƴŘ 
ǿŜƭŘŀōƛƭƛǘȅ ƛƴ ƻǳǘ-ƻŦ-Ǉƻǎƛǝƻƴ ǿŜƭŘǎ όǿŜƭŘ Ǉƻǎƛπ
ǝƻƴǎ ƻǘƘŜǊ ǘƘŀƴ ƅŀǘύ ǿƛǘƘƻǳǘ ƘŀǾƛƴƎ ǘƻ ŎƘŀƴƎŜ 
ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎΦ   

оύ 5ƛũŜǊŜƴǘ ǎƘƛŜƭŘƛƴƎ ƎŀǎŜǎ ǊŜǉǳƛǊŜ ŘƛũŜǊŜƴǘ ƭŜǾŜƭǎ 
ƻŦ ƛƴŘǳŎǘŀƴŎŜ ŦƻǊ ƻǇǝƳǳƳ ǇŜǊŦƻǊƳŀƴŎŜΦ  ¢ƘŜ 
ŀǊŎ ŦƻǊŎŜ ƛƳǇǊƻǾŜǎ ǇŜǊŦƻǊƳŀƴŎŜ ǿƛǘƘ ŘƛũŜǊŜƴǘ 
Ǝŀǎ ƳƛȄŜǎ ōȅ ōŜƛƴƎ ŀōƭŜ ǘƻ ŀŘƧǳǎǘ ǘƘŜ ŀǊŎ ǘƻ ǊŜƴπ
ŘŜǊ ǘƘŜ ōŜǎǘ ŀƴŘ ǎƳƻƻǘƘŜǎǘ ǇƻǎǎƛōƭŜ ŀǊŎ ŦƻǊ ǘƘŜ 
ǎƘƛŜƭŘƛƴƎ Ǝŀǎ ōŜƛƴƎ ǳǎŜŘΦ  ¢Ƙƛǎ ƛǎ ŜǎǇŜŎƛŀƭƭȅ ƘŜƭǇπ
Ŧǳƭ ǿƘŜƴ ǇǳǊŜ /hн ƛǎ ǳǎŜŘΦ   

пύ ¢ƘŜ ŀǊŎ ŦƻǊŎŜ Ŏŀƴ ƛƳǇǊƻǾŜ ǿŜƭŘŀōƛƭƛǘȅ ƻŦ ǘƘƛƴƴŜǊ 

ƳŜǘŀƭǎ ǿƛǘƘƻǳǘ ƘŀǾƛƴƎ ǘƻ ǎǘŜǇ Řƻǿƴ ŀ ǎƛȊŜ ƛƴ 
ǿƛǊŜΦ  ²ƘƛƭŜ ǳƭǝƳŀǘŜƭȅ ǘƘŜǊŜ ŀǊŜ ƭƛƳƛǘǎ ǘƻ ǿƘŀǘ 
ŀƴȅ ƎƛǾŜƴ ǿƛǊŜ Ŏŀƴ ǿŜƭŘ ƻƴ ǘƘŜ ƭƻǿŜǊ ŜƴŘ ƻŦ ƛǘΩǎ 
ǊŀƴƎŜΣ ƛǘ ŘƻŜǎ ƘŜƭǇ ƛƳǇǊƻǾŜ ǘƘŜ ƭƻǿ ŀƳǇ ǿŜƭŘπ
ƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ǘƘŜ ǿƛǊŜ ŘƛŀƳŜǘŜǊΦ 

 
CƻǊ ǘƘŜ ōŜǎǘ ǇƻǎǎƛōƭŜ ŜȄǇŜǊƛŜƴŎŜ ǿŜƭŘƛƴƎ ǿƛǘƘ ǘƘŜ 
tƻǿŜǊ ƛ-aLDΣ ŀŘƧǳǎǘ ŀǊŎ ŦƻǊŎŜ ŀƊŜǊ ǘƘŜ ǿƛǊŜ ǎǇŜŜŘ 
ŀƴŘ ǾƻƭǘŀƎŜ ƘŀǾŜ ōŜŜƴ ǘǳƴŜŘΦ  ¢Ƙƛǎ ǿƛƭƭ ƪŜŜǇ ǘƘŜ 
ǳǎŜǊ  ŦǊƻƳ Ŏƻƴǎǘŀƴǘƭȅ ƘŀǾƛƴƎ ǘƻ Ƙǳƴǘ ŦƻǊ ǘƘŜ ōŜǎǘ 
ōŀƭŀƴŎŜ ƻŦ ǘƘŜ ƻǘƘŜǊ ǘǿƻ ŀŘƧǳǎǘƳŜƴǘǎΦ  ¦ǎǳŀƭƭȅ ƻƴŎŜ 
ŀ ǇŀǊǝŎǳƭŀǊ ŀǊŎ ŦƻǊŎŜ ǎŜǩƴƎ ƛǎ ǎŜƭŜŎǘŜŘ ǘƘŀǘ ƛǎ ǎǳƛǘŀπ
ōƭŜ ǘƻ ǘƘŜ ǳǎŜǊΣ ƛǘ ǿƛƭƭ ǿƻǊƪ ǿŜƭƭ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 
ǊŀƴƎŜ ƻŦ ŀŘƧǳǎǘƳŜƴǘǎ ŀƴŘ ǿƛƭƭ ǊŀǊŜƭȅ ǊŜǉǳƛǊŜ ǊŜŀŘπ
ƧǳǎǘƳŜƴǘ ƻƴŎŜ ǎŜǘ ǘƻ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ǎŀǝǎŦŀŎǝƻƴΦ  
IƻǿŜǾŜǊΣ  ǘƘƛǎ ƛǎ ƴƻǘ ǘƻ ǎŀȅ ǘƘŀǘ ǊŜŀŘƧǳǎǝƴƎ ǘƘŜ ŀǊŎ 
ŦƻǊŎŜ ŦǊƻƳ ǝƳŜ ǘƻ ǝƳŜ ƛǎ ƴƻǘ ōŜƴŜŬŎƛŀƭΦ  ²ƘŜƴ ǘƘŜ 
ƻǇŜǊŀǘƻǊ Ƴǳǎǘ ǿŜƭŘ ƻǳǘ-ƻŦ-ǇƻǎƛǝƻƴΣ ǊŜŀŘƧǳǎǝƴƎ ǘƘŜ 
ŀǊŎ ŦƻǊŎŜ ŎƻƴǘǊƻƭ Ŏŀƴ ƘŜƭǇ ǊŜŘǳŎŜ ŎƭƻƎƎƛƴƎ ƻŦ ǘƘŜ 
ƴƻȊȊƭŜ ŀƴŘ ŜǾŜƴ ƳŀƪŜ ǘƘŜ ǇǳŘŘƭŜ ƳƻǊŜ ŎƻƴǘǊƻƭƭŀōƭŜΦ  
 
!ǾƻƛŘ ǘƘŜ ǘŜƳǇǘŀǝƻƴ ƻŦ ǎŜǩƴƎ ǘƘŜ ŎƻƴǘǊƻƭ ŀǘ ǘƘŜ 
ƳƛŘ-Ǉƻƛƴǘ ƻǊ ŜǾŜƴ Ŧǳƭƭ ƭŜƊ ƻǊ Ŧǳƭƭ ǊƛƎƘǘ ǿƛǘƘƻǳǘ ǇŜǊπ
ŦƻǊƳƛƴƎ ŀ ŦŜǿ ǘŜǎǘ ǿŜƭŘǎ ŬǊǎǘΦ  CŜǿ ǳǎŜǊǎ ǿƛƭƭ ŬƴŘ 
ǘƘŜǎŜ ǎŜǩƴƎǎ ǘƻ ǘƘŜƛǊ ƭƛƪƛƴƎΦ  ¢ǳǊƴƛƴƎ ǘƘŜ ŀǊŎ ŦƻǊŎŜ ǘƻ 
ǘƘŜ ƳƛƴƛƳǳƳ ǎŜǩƴƎ ŘƻŜǎ ƴƻǘ ǘǳǊƴ ǘƘŜ ŦŜŀǘǳǊŜ ƻũΦ  
! ƎƻƻŘ ǎǘŀǊǝƴƎ Ǉƻƛƴǘ ƛǎ ǎƻƳŜǿƘŜǊŜ ōŜǘǿŜŜƴ с ŀƴŘ у 
ǿƛǘƘ ƳƛȄŜŘ ƎŀǎΦ   ¢Ƙƛǎ ǿƛƭƭ ǳǎǳŀƭƭȅ ǇǊƻŘǳŎŜ ŀ ŘŜǎƛǊŀπ
ōƭŜ ŀǊŎ ǿƛǘƘ ŦƻǊ Ƴƻǎǘ ǇŜƻǇƭŜ ŀƴŘ ǿƛƭƭ ǇǊƻŘǳŎŜ Ƴƛƴƛπ
Ƴŀƭ ǎǇŀǧŜǊΦ  CƛƴŜ ǘǳƴŜ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘ ŦǊƻƳ ǘƘŜǊŜ 
ƛƴŎǊŜŀǎƛƴƎ ƛƴ ƘŀƭŦ ƛƴŎǊŜƳŜƴǘǎ ǘƻ ŬƴŘ ǘƘŜ ōŜǎǘ ǇŜǊŦƻǊπ
ƳŀƴŎŜΦ 
 
.ǳǊƴ .ŀŎƪ /ƻƴǘǊƻƭΦ 
!ƊŜǊ ǘƘŜ ǘǊƛƎƎŜǊ ƛǎ ǊŜƭŜŀǎŜŘ ƻƴ ǘƘŜ ǿŜƭŘŜǊΣ ƛǘΩǎ ƴŀǘǳπ
Ǌŀƭ ŦƻǊ ŀ ǎƳŀƭƭ ŜȄǘǊŀ ŀƳƻǳƴǘ ƻŦ ǿƛǊŜ ǘƻ Ŏƻŀǎǘ ƻǳǘ ƻŦ 
ǘƘŜ ƎǳƴΦ  ¢Ƙƛǎ ǎƳŀƭƭ ŀƳƻǳƴǘ ƻŦ ŜȄǘǊŀ ǿƛǊŜ Ƴŀȅ ǎǝŎƪ 
Ŧŀǎǘ ƛƴ ǘƘŜ  ǿŜƭŘ ŀǎ ǘƘŜ ƳƻƭǘŜƴ ǇǳŘŘƭŜ ōŜƎƛƴǎ ǘƻ ŎƻƻƭΦ  
¢Ƙƛǎ ǿƛƭƭ ǊŜǉǳƛǊŜ ǘƘŜ ƻǇŜǊŀǘƻǊ ǘƻ ōǊŜŀƪ ƛǘ ƭƻƻǎŜ ŀƴŘ 
ǎǇŜƴŘ ǝƳŜ ǘǊƛƳƳƛƴƎ ǘƘŜ ǿƛǊŜΦ  9ǾŜƴ ƛŦ ǘƘŜ ǿƛǊŜ ŘƻŜǎ 
ƴƻǘ ǎǝŎƪ  ƛƴ ǘƘŜ ǇǳŘŘƭŜΣ ƛǘ ǿƛƭƭ ƻƊŜƴ ōŜ ƭŜƊ ǎǝŎƪƛƴƎ 
ǘƻƻ ŦŀǊ ƻǳǘ ŦǊƻƳ ǘƘŜ ŎƻƴǘŀŎǘ ǝǇ ŦƻǊ ŀ ǇǊƻǇŜǊ ǊŜǎǘŀǊǘΦ  
¢ǊƛƳƳƛƴƎ ƛǎ ǳǎǳŀƭƭȅ ǊŜǉǳƛǊŜŘ ǿƛǘƘ ŀ ǇŀƛǊ ƻŦ aLD ǇƭƛŜǊǎ 
ƻǊ ǿƛǊŜ ŎǳǧŜǊ ōŜŦƻǊŜ ǊŜǎǘŀǊǝƴƎ ǘƘŜ ŀǊŎΦ  ²ƛǘƘ ōǳǊƴ 
ōŀŎƪ ŎƻƴǘǊƻƭΣ ƘƻǿŜǾŜǊΣ ǘƘŜ ŀǊŎ Ŏŀƴ ōŜ ƪŜǇǘ ŜƴŜǊƎƛȊŜŘ 
ƭƻƴƎ ŜƴƻǳƎƘ ǘƻ ŎƻƴǝƴǳŜ ǎǳǇǇƭȅƛƴƎ ǇƻǿŜǊ ǘƻ ǘƘŜ 
ǿƛǊŜ ƭƻƴƎ ŜƴƻǳƎƘ ǘƻ ōǳǊƴ ǘƘŜ ǿƛǊŜ ōŀŎƪ ǘƻ ǘƘŜ ŘŜπ
ǎƛǊŜŘ ƭŜƴƎǘƘ ŀƊŜǊ ǘƘŜ ǿƛǊŜ ǎǘƻǇǎ ŦŜŜŘƛƴƎΦ  ¢ƘŜ ǝƳŜǊ 
ŎƻƴǘǊƻƭ ƭƻŎŀǘŜŘ ǳƴŘŜǊ ǘƘŜ ŎƻǾŜǊ ǎŜǘǎ ǘƘŜ ƭŜƴƎǘƘ ƻŦ 
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ǝƳŜ ǘƘŜ ǘƘŀǘ ǘƘŜ ŀǊŎ ǊŜƳŀƛƴǎ ƻƴ ŀƊŜǊ ǘƘŜ ǘǊƛƎƎŜǊ ƛǎ 
ǊŜƭŜŀǎŜŘΦ   
 
LŦ ǘƘŜ ōǳǊƴ ōŀŎƪ ŎƻƴǘǊƻƭ ƛǎ ǎŜǘ ǘƻƻ ƭƻƴƎ ƛǘ Ŏŀƴ ŎŀǳǎŜ 
ǘƘŜ ǿƛǊŜ ǘƻ ōǳǊƴ ōŀŎƪ ƛƴǘƻ ǘƘŜ ǝǇ ƛǘǎŜƭŦ ŀƴŘ ǿŜƭŘƛƴƎ 
ƻŦ ǘƘŜ ǿƛǊŜ ǘƻ ǘƘŜ ǝǇΦ  .ŜƎƛƴ ǿƛǘƘ ǎŜǩƴƎ ǘƘŜ ǳƴƛǘ ŦƻǊ 
ŀ ƭƛǧƭŜ ƭŜǎǎ ǘƘŀƴ ŀ ǉǳŀǊǘŜǊ ǎŜŎƻƴŘΦ  LŦ ǘƘŜ ōǳǊƴ ōŀŎƪ 
ŎƻƴǘǊƻƭ ƛǎ ǎŜǘ ŎƻǊǊŜŎǘƭȅΣ ƛǘ ǿƛƭƭ ƭŜŀǾŜ ŀōƻǳǘ мκпέ-оκуέ 
ǿƛǊŜ ǎǝŎƪƛƴƎ ƻǳǘ ōŜȅƻƴŘ ǘƘŜ ŎƻƴǘŀŎǘ ǝǇΦ  LŦ ŀ ƭŀǊƎŜ 
ōŀƭƭ ŘŜǾŜƭƻǇǎ ƻƴ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǿƛǊŜΣ ǊŜŘǳŎŜ ǘƘŜ 
ōǳǊƴ ōŀŎƪ ǝƳŜ ǎƻ ǘƘŀǘ ƛǘ ŎǊŜŀǘŜǎ ŀ ōŀƭŀƴŎŜ ōŜǘǿŜŜƴ 
ōŀƭƭ ǎƛȊŜ ŀƴŘ ǎǝŎƪ-ƻǳǘΦ  ¢ƘŜ ǎƘƻǊǘ ŀƳƻǳƴǘ ƻŦ Ǉƻǎǘ 
ƅƻǿ ǘƘŀǘ ƛǎ ōǳƛƭǘ ƛƴǘƻ ǘƘŜ ǇǊƻƎǊŀƳƳƛƴƎ ƻŦ ǘƘŜ tƻǿŜǊ 
ƛ-aLD ƘŜƭǇǎ ǎƘƛŜƭŘ ǿƘƛƭŜ ǘƘŜ ǿƛǊŜ ƛǎ ōǳǊƴƛƴƎ ōŀŎƪΦ  
¢Ƙƛǎ ƘŜƭǇǎ ŎƻƴǘǊƻƭ ōŀƭƭƛƴƎ ŀƴŘ ǇǊŜǾŜƴǘǎ ƻȄƛŘŀǝƻƴ 
ŘǳǊƛƴƎ ōǳǊƴ ōŀŎƪΦ ¢Ƙƛǎ ƛǎ ŀ ǳƴƛǉǳŜ ŦŜŀǘǳǊŜ ǘƘŀǘ ƛǎ ƴƻǘ 
ŦƻǳƴŘ ƛƴ Ƴŀƴȅ ǿŜƭŘŜǊǎ ǿƛǘƘ ōǳǊƴ ōŀŎƪ ŎƻƴǘǊƻƭΦ .ǳǊƴπ
ōŀŎƪ ŎƻƴǘǊƻƭ  ǿƛǘƘƻǳǘ Ǉƻǎǘ ƅƻǿ Ŏŀƴ ŎŀǳǎŜ ŜǊǊŀǝŎ 
ǊŜǎǘŀǊǘǎ ŘǳŜ ǘƻ ǘƘŜ ƻȄƛŘƛȊŜŘ ƻǊ ƻǾŜǊ-ōŀƭƭŜŘ ǿƛǊŜ ǝǇΦ   
 
9ǾŜƴ ǿƛǘƘ ǘƘŜ ōǳǊƴ ōŀŎƪ ŎƻƴǘǊƻƭ ǇǊƻǇŜǊƭȅ ŀŘƧǳǎǘŜŘΣ  
ŘǳŜ ǘƻ ƻǇŜǊŀǘƻǊ ŜǊǊƻǊΣ ŀƴ ƻŎŎŀǎƛƻƴŀƭ ǉǳƛŎƪ ǘǊƛƳ ƻŦ 
ǘƘŜ ǿƛǊŜ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ōŜǎǘ ŀǊŎ ǎǘŀǊǘǎΦ  .ǳǘ 
ƻǾŜǊŀƭƭΣ ǿƘŜƴ ǳǎŜŘ ƛƴ ŀ ǇǊƻŘǳŎǝƻƴ ǎŜǩƴƎ ƻǊ ƛƴ ŀ 
ŦŀōǊƛŎŀǝƻƴ ǎƘƻǇΣ ǘƘŜ ōǳǊƴ ōŀŎƪ ŎƻƴǘǊƻƭ Ŏŀƴ ǎŀǾŜ ƻƴ 
ƭŀōƻǊ ŀƴŘ ŀƎƎǊŀǾŀǝƻƴΦ 
 
{ǘŀǊǝƴƎ ǘƘŜ !ǊŎ ŀƴŘ ²ŜƭŘƛƴƎΦ 
{ǘŀǊǝƴƎ ǘƘŜ ŀǊŎ ƛǎ ŀ ǊŜƭŀǝǾŜƭȅ ǎƛƳǇƭŜ ǇǊƻŎŜǎǎΦ  .ŜŦƻǊŜ 
ōŜƎƛƴƴƛƴƎΣ ǘƘŜ ǿƛǊŜ ǎƘƻǳƭŘ ƛƴƛǝŀƭƭȅ ōŜ ǘǊƛƳƳŜŘ ǘƻ 
ōŜǘǿŜŜƴ мκп ǘƻ оκуέΦ  hƴŎŜ ǘƘŜ ǿƛǊŜ ƛǎ ǘǊƛƳƳŜŘΣ ǘƘŜ  
Ǝǳƴ ǎƘƻǳƭŘ ōŜ ŬǊƳƭȅ ƎǊŀǎǇŜŘ ǘƻ ǇǊŜǾŜƴǘ ŀ ǇƘŜƴƻƳŜπ
ƴƻƴ ƻƊŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άƳŀŎƘƛƴŜ ƎǳƴƴƛƴƎέΦ   ! ƭƛƎƘǘ 
ƎǊŀǎǇΣ ŜǎǇŜŎƛŀƭƭȅ ŀǘ ǎǘŀǊǘΣ Ŏŀƴ ŎŀǳǎŜ ǘƘŜ ŀǊŎ ǘƻ ǎǘǳǧŜǊ 
ŀǎ ǘƘŜ ǿƛǊŜ ǇǳǎƘŜǎ ōŀŎƪ ƻƴ ǘƘŜ ƎǳƴΣ ƭŜƴƎǘƘŜƴƛƴƎ ǘƘŜ 

ǿƛǊŜ ǎǝŎƪ-ƻǳǘ ŀƴŘ ŎǊŜŀǝƴƎ ŀƴ ƛǊǊŜƎǳƭŀǊ ǎǘŀǊǘ ŀƴŘ ŀ 
ǇƻǊƻǳǎ ǿŜƭŘΦ   
 
¢ƘŜ ŜƴŘ ƻŦ ǘƘŜ ǿƛǊŜ ǎƘƻǳƭŘ ōŜ ǇƻǎƛǝƻƴŜŘ Ƨǳǎǘ ōŀǊŜƭȅ 
ŀōƻǾŜ ǘƘŜ ƳŜǘŀƭ ǿƘŜƴ ǘƘŜ ǘǊƛƎƎŜǊ ƛǎ ǇǳƭƭŜŘ ŦƻǊ ǘƘŜ 
ŎƭŜŀƴŜǎǘ ǎǘŀǊǘΦ ¢Ƙƛǎ ǿƛƭƭ Ǉƻǎƛǝƻƴ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ Ŏƻƴπ
ǘŀŎǘ ǝǇ ŀōƻǳǘ  мκнέ ŀōƻǾŜ ǘƘŜ ǿŜƭŘΦ ¢ƘŜ Ǝǳƴ ǎƘƻǳƭŘ 
ōŜ ƛƴ ǘƘŜ ǾŜǊǝŎŀƭ ǇƻǎƛǝƻƴΣ ǿƛǘƘ ƴƻ ƳƻǊŜ ǘƘŀƴ р ŘŜπ
ƎǊŜŜǎ ƭŜŀƴ ƛƴ ŜƛǘƘŜǊ ǎƛŘŜ ǘƻ ǎƛŘŜ ŘƛǊŜŎǝƻƴΦ  IƻƭŘƛƴƎ 
ǘƘŜ ǿƛǊŜ ǘƻƻ ŦŀǊ ƻũ ŦǊƻƳ ǘƘŜ ƳŜǘŀƭ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ 
ǊƻǳƎƘ ǎǘŀǊǝƴƎ ŀƴŘ ǘƻƻ ƭƻƴƎ ƻŦ ǿƛǊŜ ǎǝŎƪ ƻǳǘΦ     
 
hƴŎŜ ǘƘŜ ŀǊŎ Ƙŀǎ ōŜŜƴ ŜǎǘŀōƭƛǎƘŜŘΣ ǘƘŜ Ǝǳƴ Ŏŀƴ ǘƘŜƴ 
ŜƛǘƘŜǊ ōŜ ǇǳǎƘŜŘ ƻǊ ǇǳƭƭŜŘ ƛƴ ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ 
ǿŜƭŘΦ  Lƴ ŜƛǘƘŜǊ ŎŀǎŜΣ ǘƘŜ Ǝǳƴ ƴƻȊȊƭŜ ǎƘƻǳƭŘ ōŜ Ǉƻǎƛπ
ǝƻƴŜŘ ŘƛǊŜŎǘƭȅ ƻǾŜǊ ǘƘŜ ǿŜƭŘ ǿƛǘƘƻǳǘ ŀƴƎƭƛƴƎ ǘƘŜ 
ǿƛǊŜ ǘƻ ƻƴŜ ǎƛŘŜ ƻǊ ǘƘŜ ƻǘƘŜǊ ƻŦ ǘƘŜ ǿŜƭŘ ŀǎ ŀƭǊŜŀŘȅ 
ƳŜƴǝƻƴŜŘΦ  ¢ƘŜ Ǝǳƴ ǎƘƻǳƭŘ ƘŀǾŜ ƴƻ ƳƻǊŜ ǘƘŀƴ мр 
ŘŜƎǊŜŜǎ ƭŜŀƴ ǇƻƛƴǘŜŘ ƛƴǘƻ όǇǳǎƘύ ƻǊ ǇƻƛƴǘŜŘ ŀǿŀȅ 
ŦǊƻƳ όǇǳƭƭύ ǘƘŜ ŘƛǊŜŎǝƻƴ ƻŦ ǘǊŀǾŜƭΦ   Lƴ Ƴƻǎǘ ŎŀǎŜǎ ŀ 
ǇǳǎƘ Ƴƻǝƻƴ ƛǎ ŘŜǎƛǊŜŘΦ  IƻǿŜǾŜǊΣ ŀ ƭƻǘ ƻŦ ǘŜȄǘǎ ƻũŜǊ 
ŎƻƴƅƛŎǝƴƎ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ǿƘŜǘƘŜǊ ǘƻ ǇǳǎƘ ƻǊ ǘƻ Ǉǳƭƭ 
ǘƘŜ ƎǳƴΦ  Lƴ ǊŜŀƭƛǘȅΣ ōƻǘƘ ŀǊŜ ŎƻǊǊŜŎǘ ƛŦ ǳǎŜŘ ŎƻǊǊŜŎǘƭȅ 
ŀƴŘ ǿƛǘƘ ŜŀŎƘ ƘŀǾƛƴƎ ǇŀǊǝŎǳƭŀǊ ǎǘǊŜƴƎǘƘ ŀƴŘ ǿŜŀƪπ
ƴŜǎǎΦ  9ƛǘƘŜǊ ƻƴŜ ŘƻƴŜ ǿƛǘƘ ǘƻƻ ƳǳŎƘ Ǝǳƴ ŀƴƎƭŜ ǿƛƭƭ 
ǊŜǎǳƭǘ ƛƴ ǳƴŘŜǎƛǊŀōƭŜ ǊŜǎǳƭǘǎΦ aƻǎǘ ƻǇŜƴ-ƳƛƴŘŜŘ 
ǇŜƻǇƭŜ ǿƘƻ ŀǊŜ ǿŜƭƭ ǾŜǊǎŜŘ ƛƴ aLD  ǉǳƛŎƪƭȅ ŘŜǾŜƭƻǇ 
ŀ ǎŜƴǎŜ ƻŦ ǿƘŜƴ ǘƻ ǇǳǎƘ ŀƴŘ ǿƘŜƴ ǘƻ Ǉǳƭƭ ǘƘŜ ƎǳƴΦ   
9ǾŜƴ ŦƻǊ ƴƻǾƛŎŜǎΣ ŀ ǎŜƴǎŜ ƻŦ ǿƘŜƴ ǘƻ ǇǳǎƘ ŀƴŘ Ǉǳƭƭ 
ǘƘŜ Ǝǳƴ ŎƻƳŜǎ ǉǳƛŎƪƭȅ ǿƛǘƘ ŀ ƭƛǧƭŜ ǇǊŀŎǝŎŜΦ  tǳǎƘƛƴƎ 
Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ǎƘŀƭƭƻǿŜǊ ǇŜƴŜǘǊŀǝƻƴ ōǳǘ ǘƘŜ ƳƻƭǘŜƴ 
ǇǳŘŘƭŜ ƛǎ ŜŀǎƛŜǊ ǘƻ ǎŜŜ ŀƴŘ ǘƘŜ ŀǊŎ ǎƛǘǎ Ŝŀǎƛƭȅ ƻƴ ǘƘŜ 
ƭŜŀŘƛƴƎ ŜŘƎŜΦ Lǘ ǿƛƭƭ ǳǎǳŀƭƭȅ ƭŜŀǾŜ ŀ ŀŜǎǘƘŜǝŎŀƭƭȅ 
ǇƭŜŀǎƛƴƎ ōŜŀŘΦ  IƻǿŜǾŜǊΣ  ōŜ ŎŀǊŜŦǳƭ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ 
Ǝǳƴ ŦǊƻƳ ƭŜŀƴƛƴƎ ǘƻǿŀǊŘ ƻǊ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ŘƛǊŜŎǝƻƴ 
ƻŦ ǘǊŀǾŜƭ ǘƻƻ ƳǳŎƘ ŀǎ ǎǇŀǧŜǊ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ŀƴŘ 
ǎƘƛŜƭŘƛƴƎ Ǝŀǎ ƅƻǿ Ƴŀȅ ōŜŎƻƳŜ ǘǳǊōǳƭŜƴǘΣ ŎǊŜŀǝƴƎ 
ǇƻǊƻǎƛǘȅ ƛƴ ǘƘŜ ǿŜƭŘΦ  tǳƭƭƛƴƎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŘŜŜǇŜǊ 
ǇŜƴŜǘǊŀǝƻƴΣ ōǳǘ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ŀ ƴŀǊǊƻǿ ōŜŀŘ ǿƛǘƘƻǳǘ 
ƳǳŎƘ ǎƛŘŜ ŦǳǎƛƻƴΦ  Lǘ ŀƭǎƻ Ŏŀƴ ƭŜŀǾŜ ŀƴ ǳƴŘŜǎƛǊŀōƭŜ 
ƘǳƳǇŜŘ ŀǇǇŜŀǊŀƴŎŜ ƛŦ ƴƻǘ ŘƻƴŜ ŎƻǊǊŜŎǘƭȅ ƻǊ ƛŦ ǘǊŀǾŜƭ 
ƛǎ ǘƻƻ ǎƭƻǿΦ  ²ƘŜƴŜǾŜǊ aLD ǿŜƭŘƛƴƎ ǿƛǘƘ !ƭǳƳƛπ
ƴǳƳΣ ǿƘŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ǎǘŀƴŘŀǊŘ aLD Ǝǳƴ ƻǊ ǘƘŜ 
{Ǉƻƻƭ Ǝǳƴ ![²!¸{ ǇǳǎƘ ǘƘŜ ƎǳƴΦ LŦ ǳǎƛƴƎ CƭǳȄ /ƻǊŜΣ 
ŀ ŘǊŀƎƎƛƴƎ Ƴƻǝƻƴ ƛǎ ŀƭƳƻǎǘ ŀƭǿŀȅǎ ǊŜŎƻƳƳŜƴŘŜŘΦ 
 
²ŜŀǾƛƴƎ όƻǎŎƛƭƭŀǝƴƎ ǘƘŜ ǘƻǊŎƘ ŦǊƻƳ ǎƛŘŜ ǘƻ ǎƛŘŜ ƛƴ 
ƻƴŜ ǇŀǧŜǊƴ ƻǊ ǘƘŜ ƻǘƘŜǊύΣ ǇŀǊǝŎǳƭŀǊƭȅ ŀ aLD ōŜŀŘΣ ƛǎ 
ŀ ǘƻǇƛŎ ƻŦ ŎƻƴǘǊƻǾŜǊǎȅ ŀǎ ƳǳŎƘ ŀǎ ǿƘŜǘƘŜǊ ǘƻ ǇǳǎƘ 

мκпέ-оκуέ 
όсƳƳς фƳƳύ 

Basic Theory and Function Section 3 
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MIG OPERATION 

ƻǊ Ǉǳƭƭ ǘƘŜ aLD ƎǳƴΦ   {ǘǊƛƴƎŜǊ ōŜŀŘǎ ŀǊŜ ƻƊŜƴ ōŜǎǘ 
ŦƻǊ ƴƻǾƛŎŜ ǿŜƭŘŜǊǎΦ  {ǘǊƛƴƎŜǊǎ ŀǊŜ ǎƛƳǇƭȅ ǎǘǊŀƛƎƘǘ 
ōŜŀŘǎ ǘƘŀǘ ƳƻǾŜ ŦƻǊǿŀǊŘ ǿƛǘƘ ƭƛǧƭŜ ƻǊ ƴƻ ǎƛŘŜ ǘƻ 
ǎƛŘŜ ǘǊŀǾŜƭ ƻǊ ƻǎŎƛƭƭŀǝƻƴΦ  ¢ƘŜǎŜ ǿƛƭƭ ƻũŜǊ ǘƘŜ ǎƻǳƴŘπ
Ŝǎǘ ǿŜƭŘǎ ŦƻǊ ŀ ōŜƎƛƴƴŜǊΦ   {ǘǊƛƴƎŜǊ ǿŜƭŘǎ ƭŜŀǾŜ ƭƛǧƭŜ 
ƻǊ ƴƻ ǊƻƻƳ ŦƻǊ ŎƻƴǘŀƳƛƴŀǘŜǎ ǘƻ ŜƴǘŜǊ ǘƘŜ ǿŜƭŘ ŀƴŘ 
ŀǊŜ ǘƘŜ ŦŀǎǘŜǎǘ ǘƻ ǇǊƻŘǳŎŜ ǿƛǘƘƻǳǘ ŎǊŜŀǝƴƎ ŀƴ ƻǇπ
ǇƻǊǘǳƴƛǘȅ ŦƻǊ ŎƻƭŘ ƭŀǇΦ  aƻǾƛƴƎ ǘƻƻ ǉǳƛŎƪƭȅ ƘƻǿŜǾŜǊ 
ǿƛǘƘ ŀ ǎǘǊƛƴƎŜǊ Ŏŀƴ ŎǊŜŀǘŜ ǳƴŘŜǊŎǳǘ ǿƘƛŎƘ ǿƛƭƭ ǿŜŀƪπ
Ŝƴ ǘƘŜ ǿŜƭŘΦ  ¢ƘŜ ōŜǎǘ ǇƻƭƛŎȅ ƛǎ ǘƻ ƳƻǾŜ ŀ ǎƭƻǿ 
ǎǘŜŀŘȅ ǎǇŜŜŘΣ ƳŀƪƛƴƎ ǎǳǊŜ ǘƘŜ ǎƛŘŜǎ ƻŦ ǘƘŜ ǿŜƭŘ ŀǊŜ 
ŬƭƭŜŘΦ  LŦ ǳƴŘŜǊŎǳǘ ƛǎ ǇǊŜǎŜƴǘΣ ƛǘ ƛǎ ŜƛǘƘŜǊ ŦǊƻƳ ǘƻƻ 
ƳǳŎƘ ǾƻƭǘŀƎŜ ƻǊ ƳƻǾƛƴƎ ōŜŦƻǊŜ ǘƘŜ ǿƛǊŜ Ƙŀǎ ǝƳŜ ǘƻ 
Ŭƭƭ ǘƘŜ ŀǊŜŀ ǘƘŜ ŀǊŎ Ƙŀǎ ƳŜƭǘŜŘΦ    
 
¢Ƙƛƴƪ ƻŦ ǿŜŀǾƛƴƎ ŀǎ ŀ ƳŜǘƘƻŘ ƻŦ  άǎŜǿƛƴƎέ ǘƘŜ ƳŜǘŀƭ 
ǘƻƎŜǘƘŜǊΦ  LŦ ǿŜŀǾƛƴƎ ƛǎ ƻŦ ƛƴǘŜǊŜǎǘ ǘƻ ȅƻǳΣ ǎǘŀǊǘ ǿƛǘƘ 
ǘƘŜ ōŀǎƛŎ ǿŜŀǾŜ ǇŀǧŜǊƴΦ  {ƛƳǇƭŜ ǿŜŀǾŜǎ ǳǎƛƴƎ ƻƴŜ 
ǾŀǊƛŀǝƻƴ ƻǊ ǘƘŜ ƻǘƘŜǊ ƻŦ ŀ ŎǳǊǎƛǾŜ άŜέ Ƴƻǝƻƴ ŀǊŜ 
ōŜǎǘ ǘƻ ōŜƎƛƴ ǿƛǘƘΦ   hǘƘŜǊ ǿŜŀǾŜ ǇŀǧŜǊƴǎ Ŏŀƴ ōŜ 
ǳǎŜŘ ƻŦ ŎƻǳǊǎŜΦ  /ΩǎΣ ±Ω{Σ ¦Ωǎ Σ ¢ǊƛŀƴƎƭŜǎ ŀƴŘ Ƴŀƴȅ 
ƳƻǊŜ ǿŜŀǾŜ ǇŀǧŜǊƴǎ Ŏŀƴ ōŜ ǳǎŜŘ ŘŜǇŜƴŘƛƴƎ ǳǇƻƴ 
ǘƘŜ ŀǇǇƭƛŎŀǝƻƴΦ  ²ŜŀǾŜǎ ŀǊŜ ŜƳǇƭƻȅŜŘ ŦƻǊ ŀ ƴǳƳōŜǊ 
ƻŦ ǊŜŀǎƻƴǎΦ  ²ŜŀǾŜǎ ŀǊŜ ƻƊŜƴ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ƘŀǾŜ ŀ 
ƳƻǊŜ ǇƭŜŀǎƛƴƎ ŀǇǇŜŀǊŀƴŎŜ ŀƴŘ Ŏŀƴ ƘŜƭǇ ōǊƛŘƎŜ ƎŀǇǎ 
ǿƘŜǊŜ Ŭǘ ǳǇ ƛǎ ŀ ǇǊƻōƭŜƳΦ  ! ǿŜŀǾŜ ƛǎ ŀƭǎƻ ŦǊŜǉǳŜƴǘƭȅ 
ǳǎŜŘ ǘƻ ƳŀƴŀƎŜ ƘŜŀǘ ōǳƛƭŘ ǳǇΦ  CƻǊ ŜȄŀƳǇƭŜΥ ǿƘŜƴ 
ǿŜƭŘƛƴƎ ǾŜǊǝŎŀƭƭȅ ǿŜŀǾŜǎ ŀǊŜ ŀƭƳƻǎǘ ŀƭǿŀȅǎ ǳǎŜŘ ǘƻ 
ǇǊŜǾŜƴǘ ǘƘŜ ƳƻƭǘŜƴ ƳŜǘŀƭ ŦǊƻƳ ǎŀƎƎƛƴƎ ŘǳŜ ǘƻ ǘƘŜ 
ŦƻǊŎŜ ƻŦ ƎǊŀǾƛǘȅΦ  ¢ƘŜ ƳŀƧƻǊ ŘǊŀǿōŀŎƪ ƻŦ ǿŜŀǾƛƴƎ ƛǎ 
ǘƘŀǘ ƛǘ ƛƴǘǊƻŘǳŎŜǎ ŀ ƎǊŜŀǘŜǊ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƎŜǩƴƎ ƛƴπ
Ŏƭǳǎƛƻƴǎ ŀƴŘ ƻǘƘŜǊ ŦƻǊƳǎ ƻŦ ŎƻƴǘŀƳƛƴŀǝƻƴ ƛƴ ǘƘŜ 
ǿŜƭŘΦ  tǊƻǇŜǊƭȅ ŘƻƴŜ ǿŜŀǾƛƴƎ ƛǎ ŀ ǾŀƭǳŀōƭŜ ǘƻƻƭΣ ōǳǘ 
ƛǘ Ƴǳǎǘ ōŜ ǇǊŀŎǝŎŜŘ ōŜŦƻǊŜ ŜƳǇƭƻȅƛƴƎ ƛǘ ƛƴ ŀƴȅ ǎǘǊǳŎπ
ǘǳǊŀƭ ƻǊ ŎǊƛǝŎŀƭ ŀǇǇƭƛŎŀǝƻƴΦ 
 
aŜǘŀƭ /ƭŜŀƴƛƴƎΦ 
aLD ǿŜƭŘƛƴƎ ǊŜǉǳƛǊŜǎ ŀ ǿŜƭƭ ǇǊŜǇǇŜŘ ǎǳǊŦŀŎŜ ǘƻ ƻōπ
ǘŀƛƴ ŀ ǎƻǳƴŘ ǿŜƭŘΦ ¢ƘŜ ǊŜƳƻǾŀƭ ƻŦ ǇŀƛƴǘΣ Ǌǳǎǘ Ƴƛƭƭ 
ǎŎŀƭŜΣ ƻǊ ƻǘƘŜǊ ŎƻƴǘŀƳƛƴŀǘŜ ǎǳŎƘ ŀǎ ƎǊŜŀǎŜ ǎƘƻǳƭŘ ōŜ 
ŘƻƴŜ ōŜŦƻǊŜ ǿŜƭŘƛƴƎΦ  {ǝŎƪ ǿŜƭŘƛƴƎ ƛǎ ƳƻǊŜ ŦƻǊƎƛǾƛƴƎ 
ƻŦ Ǌǳǎǘ ŀƴŘ Ƴƛƭƭ ǎŎŀƭŜΣ ōǳǘ ǿƘŜƴ aLD ǿŜƭŘƛƴƎΣ Ŏƻƴπ
ǘŀƳƛƴŀǘŜǎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ǇƻǊƻǎƛǘȅ ŀƴŘ ƛƴŎƭǳǎƛƻƴǎ ƛƴ ǘƘŜ 
ǿŜƭŘΣ ǿŜŀƪŜƴƛƴƎ ƛǘΦ  ! ƎǊƛƴŘŜǊ ǿƛƭƭ ǳǎǳŀƭƭȅ ǇǊŜǇ ǘƘŜ 
ƳŜǘŀƭ ǎǳŶŎƛŜƴǘƭȅ ǘƻ ǊŜƳƻǾŜ ƻȄƛŘŀǝƻƴ ŀƴŘ ǇŀƛƴǘΦ   
IƻǿŜǾŜǊΣ ǘƻ ǊŜƳƻǾŜ ƎǊŜŀǎŜ ŀ ŘŜƎǊŜŀǎŜǊ ǎǳŎƘ ŀǎ ŀŎŜπ
ǘƻƴŜ ǎƘƻǳƭŘ ōŜ ǳǎŜŘΦ  5ƻ ƴƻǘ ǳǎŜ ŀƴȅ ŘŜƎǊŜŀǎŜǊ ǎǳŎƘ 
ŀ ōǊŀƪŜ ŎƭŜŀƴŜǊ ǿƛǘƘ ŎƘƭƻǊƛƴŀǘŜŘ ǎƻƭǾŜƴǘǎ ƻǊ ŘŜŀǘƘ ƻǊ 
ǎŜǊƛƻǳǎ ƛƴƧǳǊȅ Ƴŀȅ ƻŎŎǳǊΗ 
 

! aLD ǿƛǊŜ ǎǳŎƘ ŀǎ 9wтл{-с ƻǊ 9wтл{-н ƛƴŎƭǳŘŜǎ ŀ 
ǎǳŶŎƛŜƴǘ ƭŜǾŜƭ ƻŦ ŘŜƻȄƛŘƛȊŜǊǎ ǎǳŎƘ ŀǎ ǎƛƭƛŎƻƴŜ ŀƴŘ 
ŎƻǇǇŜǊ ǘƘŀǘ ŀǊŜ ŦƻǊƳǳƭŀǘŜŘ ǘƻ ŀƭƭƻǿ ƛǘ ǘƻ ƘŀƴŘƭŜ Ƴƛπ
ƴƻǊ ǘƻ ƳƻŘŜǊŀǘŜ ŀƳƻǳƴǘǎ ƻŦ Ǌǳǎǘ ŀƴŘ Ƴƛƭƭ ǎŎŀƭŜΦ  
¢ƘŜǎŜ ŘŜƻȄƛŘƛȊŜǊǎ ǿƛƭƭ ƅƻŀǘ ƻǳǘ Ƴƻǎǘ ƳƻŘŜǊŀǘŜ 
ŀƳƻǳƴǘǎ ƻŦ ŎƻƴǘŀƳƛƴŀǘŜǎ ƻǳǘ ƻŦ ǘƘŜ ǿŜƭŘ ŀƴŘ ǿƛƭƭ 
ŀǇǇŜŀǊ ƛƴ ǘƘŜ ǳǎǳŀƭ ŦƻǊƳ ƻŦ Ǝƭŀǎǎȅ ƭƛƪŜ ŘŜǇƻǎƛǘǎ ƻƴ 
ǘƻǇ ƻŦ ǘƘŜ ŎƻƻƭŜŘ ƳŜǘŀƭΦ  ¢ƘŜȅ ŀǊŜ Ŝŀǎƛƭȅ ōǊǳǎƘŜŘ ƻũ 
ōŜŦƻǊŜ ǎǘŀǊǝƴƎ ǘƘŜ ƴŜȄǘ ǇŀǎǎΦ  ¢ƘŜȅ ǎƘƻǳƭŘ ƴƻǘ ōŜ 
ǿŜƭŘŜŘ ƻǾŜǊΦ  !ƴȅ ǇƛƴƘƻƭŜǎ ǘƘŀǘ ŀǇǇŜŀǊ ŀǊŜ ŀ ǊŜǎǳƭǘ 
ƻŦ ǘǊŀǇǇŜŘ Ǝŀǎ ƛƴ ǘƘŜ ǿŜƭŘ ŀƴŘ ǎƘƻǳƭŘ ōŜ ƎǊƻǳƴŘ ƻǳǘ 
ōŜŦƻǊŜ ǘƘŜ ƴŜȄǘ ǇŀǎǎΦ Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ǎƻƳŜ 
aLD ǿƛǊŜǎ ǎǳŎƘ ŀǎ 9wтл{-о ƘŀǾŜ ƭƻǿ ƭŜǾŜƭǎ ƻŦ ŘŜƻȄƛπ
ŘƛȊŜǊǎ ŀƴŘ Ƴǳǎǘ ōŜ ǘƘƻǊƻǳƎƘƭȅ ŎƭŜŀƴŜŘ ŀƴŘ ƎǊƻǳƴŘ 
ōŜŦƻǊŜ ǿŜƭŘƛƴƎΦ 
 
aǳƭǝǇƭŜ tŀǎǎ ²ŜƭŘǎΦ 
hƴŜ ƻŦ ǘƘŜ ŎƻƳƳƻƴ ƳƛǎǳƴŘŜǊǎǘŀƴŘƛƴƎǎ ǘƘŀǘ ǇŜƻǇƭŜ 
ƘŀǾŜ ǿƘŜƴ ōŜƎƛƴƴƛƴƎ ǘƻ aLD ǿŜƭŘ ƛǎ ǘƘŀǘ  ƛŦ ǘƘŜ 
ǿŜƭŘŜǊ Ƙŀǎ ǘƘŜ ǇƻǿŜǊΣ ǘƘŜƴ ŀ ǎƛƴƎƭŜ ƘŜŀǾȅ Ǉŀǎǎ ǿƛƭƭ 
Řƻ ǘƻ ǿŜƭŘ ǳǇ ƛƴ ŀ ǎƛƴƎƭŜ ǇŀǎǎΦ  ¢Ƙƛǎ ƛǎ ŀ ǇǊƛƳŀǊȅ ǿŀȅ 
ǘƻ ƛƴǘǊƻŘǳŎŜ ŎƻƭŘ ƭŀǇ ŀƴŘ ƛƴŎƻƳǇƭŜǘŜ Ŧǳǎƛƻƴ ǘƻ ǘƘŜ 
ǿŜƭŘΦ  {ƛƴƎƭŜ Ǉŀǎǎ ǿŜƭŘǎ ǎƘƻǳƭŘ ƴƻǘ ŜȄŎŜŜŘ мκпέ 
ŜǾŜƴ ǿƛǘƘ ǘƘŜ ƘŜŀǾƛŜǎǘ ǿƛǊŜ ǘƘŜ ǿŜƭŘŜǊ ƛǎ ŎŀǇŀōƭŜ ƻŦ 
ƘŀƴŘƭƛƴƎΦ  ! ǘƘƛŎƪ Ǉŀǎǎ Ƴŀȅ ŀƭǎƻ ōŜƎƛƴ ǘƻ Ŏƻƻƭ ōŜŦƻǊŜ 
ŎƻƴǘŀƳƛƴŀǘŜǎ ŀƴŘ Ǝŀǎ ǇƻŎƪŜǘǎ ƘŀǾŜ ǘƘŜ ǝƳŜ ǘƻ ƅƻŀǘ 
ƻǳǘ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜΦ  LǘΩǎ ŦŀǊ ōŜǧŜǊ ǘƻ ƳŀƪŜ ƳǳƭǝǇƭŜ 
ǎƳŀƭƭŜǊ ǇŀǎǎŜǎ ǘƻ ŎƻƳǇƭŜǘŜ ŀ ǇƭŀǘŜ ǿŜƭŘ ŦƻǊ ŀ ƘƛƎƘŜǊ 
ǉǳŀƭƛǘȅ ǊŜǎǳƭǘΦ  CƻǊ ōŜǎǘ ǊŜǎǳƭǘǎΣ ǘƘƛǎ ǊŜǉǳƛǊŜǎ ǘƘŀǘ 
Ƴƻǎǘ Ƨƻƛƴǘǎ мκпέ ŀƴŘ ƻǾŜǊ ōŜ ǇǊŜǇŀǊŜŘ ǿƛǘƘ ŀ ƎǊƛƴŘŜǊ 
ǘƻ ŀŎŎŜǇǘ ƳǳƭǝǇƭŜ ǿŜƭŘ ǇŀǎǎŜǎΦ  ¢ƘŜ ǿŜƭŘƳŜƴǘ ŜŘƎπ
Ŝǎ ǎƘƻǳƭŘ ōŜ ƎǊƻǳƴŘ ǘƻ ŦƻǊƳ ŀ ±Σ ¦ ƻǊ W ǎƘŀǇŜŘ 
ƎǊƻƻǾŜ ǘƻ ŎǊŜŀǘŜ ŀ ǊŜŎŜǎǎ ǿƘŜǊŜ ǘƘŜ ǿŜƭŘǎ Ŏŀƴ ōŜ 
ǿŜƭŘŜŘ ƻƴŜ ƻƴ ǘƻǇ ƻŦ ŀƴƻǘƘŜǊΦ  CƻǊ ǿŜƭŘƛƴƎ 
ǿƛǘƘ Φлорέ ǿƛǊŜ ŀƴŘ ǳƴŘŜǊΣ ŎǊŜŀǘŜ ŀ ōŜŀŘ ƴƻ ǘƘƛŎƪŜǊ 
ǘƘŀƴ оκмсέ ƛƴ ŀ ǎƛƴƎƭŜ ǇŀǎǎΣ ƴƻ ƳƻǊŜ ǘƘŀƴ мκуέ 
ǿƛǘƘ Φлолέ ǿƛǊŜΣ ŀƴŘ ǿƛǘƘ ΦлнрέǿƛǊŜ ŀƴŘ ǎƳŀƭƭŜǊ ƴƻ 
ƳƻǊŜ ǘƘŀƴ оκон ŦƻǊ ōŜǎǘ ǊŜǎǳƭǘǎΦ  ¢Ƙƛǎ ǿƛƭƭ ƘŜƭǇ Ƴŀƛƴπ
ǘŀƛƴ ǇǊƻǇŜǊ ƅǳƛŘƛǘȅ ƻŦ ǘƘŜ ǿŜƭŘ ŀƴŘ ǇǊŜǾŜƴǘ Ǝŀǎ ŦǊƻƳ 
ōŜƛƴƎ ǘǊŀǇǇŜŘ ƛƴ ǘƘŜ ǿŜƭŘ ŀƴŘ ƎƛǾŜ ǝƳŜ ŦƻǊ ŀƴȅ Ƴƛπ
ƴƻǊ ŎƻƴǘŀƳƛƴŀǘŜǎ ǘƻ ƅƻŀǘ ƻǳǘ ƻŦ ǘƘŜ ǿŜƭŘΦ  Lǘ ǿƛƭƭ 
ŀƭǎƻ ƘŜƭǇ ǘƻ Ƴŀƛƴǘŀƛƴ ǊŜŀǎƻƴŀōƭŜ ŦƻǊǿŀǊŘ ǘǊŀǾŜƭ 
ǎǇŜŜŘǎΦ   ¢ƻƻ ǎƭƻǿ ƻŦ ǘǊŀǾŜƭ ǎǇŜŜŘǎ ǿƛƭƭ ŎǊŜŀǘŜ ŜȄŎŜǎǎ 
ōǳƛƭŘ ǳǇ ŀƴŘ Ŏŀƴ ǘŜƴŘ ǘƻ ŎǊŜŀǘŜ ŎƻƭŘ ƭŀǇ ŀǘ ǘƘŜ ǿŜƭŘ 
ǘƻŜǎ ǊŜǎǳƭǝƴƎ ƛƴ ǇƻƻǊ ǝŜ ƛƴΦ  hƴŜ ƛǎǎǳŜ ŎǊŜŀǘŜŘ ǿƛǘƘ 
ŀ ǿŜŀǾƛƴƎ ǘŜŎƘƴƛǉǳŜ ŜǾŜƴ ƛŦ ǘƘŜ ƳŜǘŀƭ ŘŜǇƻǎƛǘŜŘ ƛǎ 
ǘƘŜ ŎƻǊǊŜŎǘ ǘƘƛŎƪƴŜǎǎ ǎ ǘƘŀǘ ƛǘ Ŏŀƴ ǎƭƻǿ ǘƘŜ ŦƻǊǿŀǊŘ 
ǇǊƻƎǊŜǎǎ ŘƻǿƴΦ LŦ ǿŜŀǾƛƴƎ ƛǎ ǘƻƻ ǿƛŘŜΣ ƻƴŜ ǎƛŘŜ ƻŦ 
ǘƘŜ ǇǳŘŘƭŜ ǿƛƭƭ Ŏƻƻƭ ŀƴŘ ƻȄƛŘƛȊŜ ōŜŦƻǊŜ ǘƘŜ ǘƻǊŎƘ ƛǎ 
ōǊƻǳƎƘǘ ōŀŎƪ ŀŎǊƻǎǎ ǘƻ ǘƘŀǘ ǎƛŘŜΦ  ¢Ƙƛǎ ƛǎ ŀ Ǉƻƛƴǘ 
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ǿƘŜǊŜ ǇƻǊƻǎƛǘȅ ŀƴŘ ƛƴŎƭǳǎƛƻƴǎ Ŏŀƴ ōŜ ƛƴǘǊƻŘǳŎŜŘΦ 
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DOUBLE J-GROOVE 

 V-GROOVE (60-80ϲύ DOUBLE V-GROOVE 

DOUBLE U-GROOVE  U-GROOVE 

 BEVEL GROOVE DOUBLE BEVEL GROOVE 

 J-GROOVE 

 JOINT PREPARATION 

Besides a butt joint and lap joint which are often used 
for thinner metal gauges, consider using one of these 
groove joints for best welding results.  When grinding 
or cutting the bevels, especially with a single V-
groove, it may be beneficial to leave a small land with 
a gap between the joint to achieve full penetration.  In 
this case a temporary backer plate can be used to 
support the bottom of the weld to create the root pass. 
The root weld will weld the backer to the main plate.  
This backer can later be ground or cut off.  However, 
in many cases a plain open root can be used as a 
backer plate adds to the time and labor involved.   A 
knife edge is also acceptable so long as the joint is 
fully penetrated when the weld is completed.   Open 
root gaps without a backer can range from 1/16ò to 
1/8ò depending upon wire diameter and application.   

җ мκпέ CƛƭƭŜǘ җ мκпέ CƛƭƭŜǘ 

s 

җ мκпέ ± Wƻƛƴǘ җ мκпέ .ǳǧ Wƻƛƴǘ 

 

²ƘŜƴ ǿŜƭŘƛƴƎ ƳŀǘŜǊƛŀƭ мκпέ ŀƴŘ ƻǾŜǊ ōŜ ŎŀǊŜŦǳƭ ŀōƻǳǘ ǘǊȅƛƴƎ ǘƻ Ǉǳǘ ǘƻƻ ƳǳŎƘ ƳŜǘŀƭ Řƻǿƴ ƛƴ 
ŀ ǎƛƴƎƭŜ ǇŀǎǎΦ  ¦ǎŜ ƳǳƭǝǇƭŜ ǇŀǎǎŜǎ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǿŜƭŘ ŀƭƻƴƎ ǿƛǘƘ ŀƴȅ ƴŜŎŜǎǎŀǊȅ Ƨƻƛƴǘ ǇǊŜǇπ
ŀǊŀǝƻƴ ŜǎǇŜŎƛŀƭƭȅ ǿƛǘƘ ǿƛǊŜǎ ƻŦ ǎƳŀƭƭŜǊ ŘƛŀƳŜǘŜǊΦ  !ǎ ƳŜǘŀƭ ǘƘƛŎƪƴŜǎǎ ƎƻŜǎ ǳǇ ǎƻ ŘƻŜǎ ǘƘŜ 
ƴǳƳōŜǊ ƻŦ ǊŜǉǳƛǊŜŘ ǇŀǎǎŜǎΦ  5ŜǇŜƴŘƛƴƎ ǳǇƻƴ ǘƘŜ ǿƛǊŜ ŘƛŀƳŜǘŜǊ ŀƴŘ ǇƻǿŜǊ ǎŜǩƴƎǎ ǳǎŜŘΣ ŀ 
мκпέ Ƨƻƛƴǘ Ƴŀȅ ƻƴƭȅ ǊŜǉǳƛǊŜ м ƻǊ н ǇŀǎǎŜǎΣ ōǳǘ ŀ оκуέ Ƨƻƛƴǘ ƛƴ ǇƭŀǘŜ ƳŜǘŀƭ ƻǊ ǇƛǇŜ ǿƛƭƭ ǊŜǉǳƛǊŜ 
ƴƻǘ ƻƴƭȅ ōŜǾŜƭƛƴƎ ōǳǘ п ǘƻ с ƻǾŜǊƭŀǇǇƛƴƎ ǿŜƭŘ ǇŀǎǎŜǎ ƛƴŎƭǳŘƛƴƎ ŀ ŎŀǇ ŀƴŘ Ǌƻƻǘ ǇŀǎǎΦ 
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PULL  Ò15ϲ 

VERTICAL 
GUN  

YES 

NO 

OK 

tǊƻōƭŜƳΥ  Dǳƴ ƛǎ ƴƻǘ ōŜƛƴƎ ƘŜƭŘ ǾŜǊǝŎŀƭ ŦǊƻƳ 
ǎƛŘŜ ǘƻ ǎƛŘŜΦ  ²ƛǊŜ ƛǎ ƴƻǘ ōŜƛƴƎ ŘƛǊŜŎǘŜŘ ǘƻ ǘƘŜ 
ŎŜƴǘŜǊ ƻŦ ǘƘŜ ǇǳŘŘƭŜΦ  ¢Ƙƛǎ ŎƻƴŎŜƴǘǊŀǘŜǎ ƘŜŀǘ ƻƴ 
ƻƴŜ ǎƛŘŜ ƻŦ ǘƘŜ Ƨƻƛƴǘ ŀƴŘ ǊŜǎǳƭǘǎ ƛƴ ǇƻƻǊ Ŧǳǎƛƻƴ 
ƻƴ ǘƘŜ ƴŜƎƭŜŎǘŜŘ ǎƛŘŜΦ  Lǘ ŀƭǎƻ Ŏŀƴ ŎǊŜŀǘŜ ƳƻǊŜ 
ōǳƛƭŘǳǇ ƻƴ ƻƴŜ ǎƛŘŜ ƻŦ ǘƘŜ Ƨƻƛƴǘ ǘƘŀƴ ǘƘŜ ƻǘƘŜǊΦ   
/ƻǊǊŜŎǝƻƴΥ  IƻƭŘ ǘƘŜ Ǝǳƴ ǎƻ ǘƘŀǘ ǘƘŜ ŀƴƎƭŜ ƻŦ 
ǘƘŜ ƴŜŎƪ ǎǘŀƴŘǎ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ŦǊƻƳ ǎƛŘŜ ǘƻ ǎƛŘŜΦ 

/ƻǊǊŜŎǘ ¢ŜŎƘƴƛǉǳŜΥ  ¢ƘŜ Ǝǳƴ ƛǎ ƘŜƭŘ ƛƴ ŀ ƴŜŀǊ 
ǾŜǊǝŎŀƭ ǇƻǎƛǝƻƴΦ  ! ǾŀǊƛŀƴŎŜ ƻŦ р ŘŜƎǊŜŜǎ ƻǊ ƭŜǎǎ 
ƛǎ ŀŎŎŜǇǘŀōƭŜ ŦǊƻƳ ǎƛŘŜ ǘƻ ǎƛŘŜΦ  ¢ƘŜ ǇǳǊǇƻǎŜ ƛǎ 
ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ŀǊŎ ŦǊƻƳ ōŜƛƴƎ ŎƻƴŎŜƴǘǊŀǘŜŘ ƻƴ 
ƻƴŜ ǎƛŘŜ ƻŦ ǘƘŜ ǿŜƭŘ Ƨƻƛƴǘ ƻǊ ǘƘŜ ƻǘƘŜǊΦ  ¢Ƙƛǎ 
ōŀƭŀƴŎŜǎ ǘƘŜ ƘŜŀǘ ƻƴ ōƻǘƘ ǎƛŘŜǎ ƻŦ ǘƘŜ Ƨƻƛƴǘ ŀƴŘ 
ƪŜŜǇǎ ǘƘŜ ōŜŀŘ ŎŜƴǘŜǊŜŘΦ   5ƻƴΩǘ ŎƻƴŦǳǎŜ ǘƘƛǎ 
ǿƛǘƘ ǇǳǎƘ ƻǊ Ǉǳƭƭ ŀƴƎƭŜ ƛƴ ǘƘŜ ǘǊŀǾŜƭ ŘƛǊŜŎǝƻƴΦ 

/ƻǊǊŜŎǘ ¢ŜŎƘƴƛǉǳŜΥ  ¢ƘŜ Ǝǳƴ ƛǎ ŀƴƎƭŜŘ ǘƻǿŀǊŘ 
ǘƘŜ ōŀŎƪ ƻŦ ǘƘŜ ǿŜƭŘ ǿƘŜƴ ǘǊŀǾŜƭƛƴƎ ŦƻǊǿŀǊŘΦ  
¢Ƙƛǎ ŀƴƎƭŜ ǎƘƻǳƭŘ ƴƻǘ ŜȄŎŜŜŘ мр ŘŜƎǊŜŜǎΦ  ¢Ƙƛǎ 
ǇǊƻǾƛŘŜǎ ŀ ƴŀǊǊƻǿŜǊ ōǳǘ ƳƻǊŜ ŘŜŜǇƭȅ ǇŜƴŜπ
ǘǊŀǝƴƎ ǿŜƭŘΦ  ¦ǎŜ ǘƘƛǎ ƳŜǘƘƻŘ ǿƘŜƴ CƭǳȄ /ƻǊŜ 
ǿƛǊŜ ƛǎ ōŜƛƴƎ ǳǎŜŘΦ ¦ǎŜ ǘƘƛǎ ƳŜǘƘƻŘ ǿƘŜǊŜ ǘƘŜ 
ǳƴƛǘ Ƴŀȅ ōŜ ǊŜŀŎƘƛƴƎ ƛǘǎ ƳŀȄƛƳǳƳ ǿŜƭŘƛƴƎ Ŏŀπ
ǇŀŎƛǘȅΦ bƻǘ ŦƻǊ ǳǎŜ ǿƛǘƘ !ƭǳƳƛƴǳƳ ǿƛǊŜΦ 

 

 

/ƻǊǊŜŎǘ ¢ŜŎƘƴƛǉǳŜΥ  ¢ƘŜ Ǝǳƴ Ŏŀƴ ōŜ ŀƴƎƭŜŘ ǘƻπ
ǿŀǊŘ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ǿŜƭŘ ǿƘŜƴ ǘǊŀǾŜƭƛƴƎ ŦƻǊπ
ǿŀǊŘΦ  ¢Ƙƛǎ ŀƴƎƭŜ ǎƘƻǳƭŘ ƴƻǘ ŜȄŎŜŜŘ мр ŘŜƎǊŜŜǎΦ  
¢Ƙƛǎ ǇǊƻǾƛŘŜǎ ŀ ǿƛŘŜǊ ŀƴŘ ƎŜƴŜǊŀƭƭȅ ƳƻǊŜ ǇƭŜŀǎπ
ƛƴƎ ǿŜƭŘΦ  IƻǿŜǾŜǊ ƛǘ ƛǎ ǎƘŀƭƭƻǿŜǊ ǇŜƴŜǘǊŀǝƴƎΦ   
¢Ƙƛǎ ƳŜǘƘƻŘ ǘȅǇƛŎŀƭƭȅ ŀƭƭƻǿǎ ŀ ƳǳŎƘ ōŜǧŜǊ ǾƛŜǿ 
ƻŦ ǘƘŜ ŀǊŎΦ  ¦ǎŜ ŦƻǊ Ƴƻǎǘ ǘȅǇŜǎ ƻŦ ǿŜƭŘƛƴƎ ǳƴƭŜǎǎ 
ŘŜŜǇŜǊ ǇŜƴŜǘǊŀǝƻƴ Ƴǳǎǘ ōŜ ŀŎƘƛŜǾŜŘΦ 

PUSH Ò15ϲ 

YES 
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/ƘŀǊŀŎǘŜǊƛǎǝŎǎΥ  /ƻƴŎŀǾŜ ǿŜƭŘΣ ǇƻƻǊ ŬƭƭƛƴƎΣ Ǉƻǎǎƛπ
ōƭŜ ǳƴŘŜǊŎǳǩƴƎ ǊŜǎǳƭǝƴƎ ƛƴ ǿŜŀƪ ǿŜƭŘΦ 
tƻǎǎƛōƭŜ /ŀǳǎŜǎΥ  ±ƻƭǘŀƎŜ ǘƻƻ ƘƛƎƘΣ ƴƻǘ ŜƴƻǳƎƘ 
ǿƛǊŜ ǎǇŜŜŘΣ ǘƻƻ ǎƘƻǊǘ ƻŦ ǿƛǊŜ ǎǝŎƪ ƻǳǘΣ ǿǊƻƴƎ Ǝǳƴ 
ŀƴƎƭŜΦ 
wŜƳŜŘȅΥ  5ŜŎǊŜŀǎŜ ǾƻƭǘŀƎŜΣ ǳǎŜ ǇǳǎƘ ƳƻǝƻƴΣ ƛƴπ
ŎǊŜŀǎŜ ǿƛǊŜ ǎǇŜŜŘΦ 

/ƘŀǊŀŎǘŜǊƛǎǝŎǎΥ  {Ƴŀƭƭ /ƻƴǾŜȄ ǿŜƭŘ Ǉƻǎǎƛōƭȅ ǿƛǘƘ 
ōǳƭƎƛƴƎ ǎƛŘŜǎκŎƻƭŘ ƭŀǇ ŀƴŘκƻǊ ŀƴ ƛƴŎƻƴǎƛǎǘŜƴǘ ŀǊŎΦ 
tƻǎǎƛōƭŜ /ŀǳǎŜǎΥ bƻǘ ŜƴƻǳƎƘ ±ƻƭǘŀƎŜ ƻǊ !ƳǇŜǊŀƎŜΦ 
LŦ ǿŜƭŘ ƛǎ ǊƻǇȅ ŀƴŘ ǘƘƛƴ ǿƛǘƘƻǳǘ ōǳƭƎƛƴƎ ŀǘ ǘƘŜ ǘƻŜǎΣ 
ǘǊŀǾŜƭ ǎǇŜŜŘ ƛǎ ǘƻƻ Ŧŀǎǘ ƻǊ ǳǎƛƴƎ ŀ Ǉǳƭƭ ǘŜŎƘƴƛǉǳŜΦ 
wŜƳŜŘȅΥ  LƴŎǊŜŀǎŜ  ǾƻƭǘŀƎŜ ŀƴŘ ŀƳǇŜǊŀƎŜΣ ǎƭƻǿ 
Řƻǿƴ ǘƻ Ŭƭƭ Ƨƻƛƴǘ ƳƻǊŜΦ  ¦ǎŜ ǇǳǎƘ ǘŜŎƘƴƛǉǳŜΦ 

/ƘŀǊŀŎǘŜǊƛǎǝŎǎΥ  [ŀǊƎŜ ŎƻƴǾŜȄ ǿŜƭŘ ǿƛǘƘ ōǳƭƎƛƴƎ ŀǘ 
ǘƻŜǎΣ ǿŜƭŘ ƭŜƎǎ ŜȄŎŜŜŘ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ƳŜǘŀƭ ōŜƛƴƎ 
ǿŜƭŘŜŘΦ 
tƻǎǎƛōƭŜ /ŀǳǎŜǎΥ bƻǘ ŜƴƻǳƎƘ ǾƻƭǘŀƎŜΣ ǘƻƻ ƳǳŎƘ 
ǿƛǊŜ ǎǇŜŜŘΣ ƻǾŜǊŬƭƭƛƴƎ ŘǳŜ ǘƻ ǘƻƻ ǎƭƻǿ ƻŦ ŦƻǊǿŀǊŘ 
ǘǊŀǾŜƭ ǎǇŜŜŘΣ ŀƴŘκƻǊ ǇƻƻǊ ǿŜŀǾƛƴƎ ǘŜŎƘƴƛǉǳŜΦ 
wŜƳŜŘȅΥ  LƴŎǊŜŀǎŜ  ǾƻƭǘŀƎŜΣ ƛƴŎǊŜŀǎŜ ŦƻǊǿŀǊŘ ǘǊŀǾŜƭ 
ǎǇŜŜŘΣ ǊŜŘǳŎŜ ǿŜŀǾƛƴƎ ǿƛŘǘƘΦ 

tǊƻǇŜǊ ²ŜƭŘ /ƘŀǊŀŎǘŜǊƛǎǝŎǎΥ  ²ŜƭŘ ƛǎ ǎƭƛƎƘǘƭȅ Ŏƻƴπ
ǾŜȄΣ ǿŜƭŘ ƭŜƎǎ όǾŜǊǝŎŀƭ ŀƴŘ ƘƻǊƛȊƻƴǘŀƭ ǿƛŘǘƘ ƻŦ 
ǿŜƭŘύ ŀǊŜ Ŝǉǳŀƭ ƛƴ ƭŜƴƎǘƘ ŀƴŘ ƳŀǘŎƘ ǘƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ 
ǘƘŜ ƳŜǘŀƭ ōŜƛƴƎ ǿŜƭŘŜŘΦ  bƻ ǘǊŀŎŜǎ ƻŦ ǳƴŘŜǊŎǳǩƴƎΣ 
tǊƻǇŜǊ ǝŜ ƛƴ ƻŦ ǘƘŜ ǿŜƭŘ ŀǘ ǘƘŜ ǘƻŜǎ ǿƛǘƘ ƴƻ ŎƻƭŘ 
ƭŀǇΦ  ²ŜƭŘ ƛǎ ƴƻǘ ƻǾŜǊŬƭƭŜŘ ƻǊ ǳƴŘŜǊ-ŬƭƭŜŘ ǿƛǘƘ ƴƻ 
ǎƛƎƴƛŬŎŀƴǘ ŀƳƻǳƴǘǎ ƻŦ ǎǇŀǧŜǊΣ ǎƻƻǘ ƻǊ ŎƻƴǘŀƳƛƴŀǘŜǎ 
ŀǊƻǳƴŘ ǿŜƭŘΦ  ²ŜƭŘ ƛǎ ƴƻǘ ƻȄƛŘƛȊŜŘ ŀƴŘ ƛǎ ōǊƛƎƘǘΦ 

NO 

NO 

NO 

YES 


