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¢ƘŜ hŶŎƛŀƭ bŜǿǎ [ŜǧŜǊ ƻŦ ǘƘŜ !ŘƻōŜ aƻǳƴǘŀƛƴ wŀƛƭǊƻŀŘ 

tƘƻŜƴƛȄ !ǊƛȊƻƴŀΣ hǇŜǊŀǘŜŘ ōȅ ǘƘŜ aŀǊƛŎƻǇŀ [ƛǾŜ {ǘŜŀƳŜǊǎ 

wŀƛƭǊƻŀŘ IŜǊƛǘŀƎŜ tǊŜǎŜǊǾŀǝƻƴ {ƻŎƛŜǘȅΣ 

¦t-/haLbD a99¢{ 

нлмс ht{ a99¢ W!bΦ мпΣ мрΣ мсΣ мт 

нлмс {twLbD a99¢ a!w/I мтΣ муΣ мфΣ нл 

нлмс C![[ a99¢   bh±Φ оτс   

IŀǇǇȅ bŜǿ ¸ŜŀǊΗ aȅ ǿƛǎƘ ŦƻǊ ŀƭƭ ƻŦ ȅƻǳ ƛǎ ŀ ȅŜŀǊ ŬƭƭŜŘ ǿƛǘƘ ŦŀƳƛƭȅΣ ƧƻȅΣ 

ƎƻƻŘ ƘŜŀƭǘƘΣ ŀƴŘ ƘŀǇǇƛƴŜǎǎΦ 

L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ŬǊǎǘ ǘƘŀƴƪ ǘƘŜ ƻǳǘƎƻƛƴƎ ōƻŀǊŘ ƳŜƳōŜǊǎ ŦƻǊ ǘƘŜƛǊ ǎŜǊǾƛŎŜ ǘƻ 

ǘƘŜ Ŏƭǳō ƛƴ ƴƻǘ ƻƴƭȅ ǘƘƛǎ ȅŜŀǊΣ ōǳǘ ƛƴ ȅŜŀǊǎ ǇŀǎǘΦ ²ƛǘƘƻǳǘ ǘƘŜƳΣ ǿŜ ǿƻǳƭŘ 

ƴƻǘ ōŜ ǘƘŜ ƎǊŜŀǘ Ŏƭǳō ǿŜ ŀǊŜ ǘƻŘŀȅΦ ¢ƘŜȅ ƘŀǾŜ ōǳƛƭǘ ŀ ǾŜǊȅ ǎǘǊƻƴƎ ŦƻǳƴŘŀπ

ǝƻƴ ǘƘŀǘ ǿŜ Ŏŀƴ ŜȄǇŀƴŘΦ L ŀƳ ǎƻ ǇǊƛǾƛƭŜƎŜŘ ŀƴŘ ŜȄŎƛǘŜŘ ǘƻ ƭŜŀŘ a[{ ŀǎ ǘƘŜ 

ǇǊŜǎƛŘŜƴǘ ŦƻǊ нлмсΣ ŀƴŘ L ŀƳ ƘƻƴƻǊŜŘ ǘƻ ǎŜǊǾŜ ǘƘŜ Ŏƭǳō ƛƴ ǘƘŜ ōŜǎǘ ǿŀȅ L 

ŎŀƴΦ L ƭƻƻƪ ŦƻǊǿŀǊŘ ǘƻ ǿƻǊƪƛƴƎ ǿƛǘƘ ŀƭƭ ƻŦ ȅƻǳ ƛƴ ǘƘŜ ŎƻƳƛƴƎ ȅŜŀǊ ŀǎ ǿŜ 

ŎƻƴǝƴǳŜ ǘƻ ŜȄǇŀƴŘ ƻǳǊ ƘƻƭƛŘŀȅ ƴƛƎƘǘ ǊƛŘŜǎΣ ƛƳǇǊƻǾŜ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƻŦ 

ǘƘŜ ǊŀƛƭǊƻŀŘΣ ŀƴŘ ƳŀƪŜ ǘƘŜ ǇŀǊƪ ŀƴ ƛƴǾƛǝƴƎ ǇƭŀŎŜ ŦƻǊ ƳŜƳōŜǊǎ ŀƴŘ ƎǳŜǎǘǎ 

ŀƭƛƪŜΦ 

¢ƘŜ нлмр IƻƭƛŘŀȅ [ƛƎƘǘǎ bƛƎƘǘ wƛŘŜǎ ǿŜǊŜ ŀƴ ŀōǎƻƭǳǘŜ ǎǳŎŎŜǎǎΦ ²Ŝ ōǊƻƪŜ ǊŜŎƻǊŘǎ ƴƛƎƘǘƭȅΣ ōƻǘƘ ƛƴ ǊƛŘŜǊǎƘƛǇ 

ŀƴŘ ŘƻƴŀǝƻƴǎΦ ¢ƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ǊƛŘŜǊǎ ŎŀǊǊƛŜŘ ƻǾŜǊ ǘƘŜ ŬǾŜ ǿŜŜƪŜƴŘǎ ǿŀǎ фопнΦ ²Ŝ ƘŀŘ ǊŜŀǎƻƴŀōƭȅ 

ƎƻƻŘ ǿŜŀǘƘŜǊ ƻƴ ŀƭƭ ōǳǘ ǘƘŜ ƭŀǎǘ ǿŜŜƪŜƴŘΣ ǿƘŜǊŜ ǿŜ Ǝƻǘ ƘŀƳƳŜǊŜŘ ǿƛǘƘ ŎƻƭŘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ŦǊƻǎǘȅ 

ǿƛƴŘǎΦ ¸ƻǳ Ŏŀƴ ǎŜŜ ƻƴ ǘƘŜ ƎǊŀǇƘ ōŜƭƻǿ Ƙƻǿ ǿŜ ƘŀǾŜ ƎǊƻǿƴ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ǘƘǊŜŜ ȅŜŀǊǎΦ ¢ƘŜ ƴŜǿ ƎƛƊ ǎƘƻǇ Ǌŀƴ 

ƻǳǘ ƻŦ Ƴƻǎǘ ƛǘŜƳǎ ǘƻ ǎŜƭƭΦ ²Ŝ ƘŀŘ ǎǘŜŀƳ ǘǊŀƛƴǎ ŀƭƳƻǎǘ ŜǾŜǊȅ ŜǾŜƴƛƴƎΣ ŀƴŘ ƻƴ ƻǳǊ ŬǊǎǘ ǿŜŜƪŜƴŘΣ ǘƘŜǊŜ ǿŜǊŜ 

ǘƘǊŜŜ ǎǘŜŀƳŜǊǎ ǇǳŶƴƎ ŀǿŀȅ ƛƴ ǘƘŜ ǎǘŀǝƻƴΦ ²Ƙŀǘ ŀ ǎƛƎƘǘ ǘƘŀǘ ǿŀǎΗ L ŎŀƴΩǘ ŜǾŜƴ ōŜƎƛƴ ǘƻ ǘŜƭƭ ȅƻǳ Ƙƻǿ ǇǊƻǳŘ 

L ŀƳ ƻŦ ƻǳǊ ƻǊƎŀƴƛȊŀǝƻƴ ŀƴŘ ŀƭƭ ǘƘŜ ǾƻƭǳƴǘŜŜǊǎ ǿƘƻ ōǊŀǾŜŘ ǎƻƳŜ ǾŜǊȅ ŦǊƛƎƛŘ ƴƛƎƘǘǎ ŀƴŘ ōƭǳǎǘŜǊȅ ǿƛƴŘǎ ǘƻ 

Ǉǳǘ ǎƳƛƭŜǎ ƻƴ ƪƛŘΩǎ ŦŀŎŜǎ ŀƴŘ ŀ ǿŀǊƳ ŦŜŜƭƛƴƎ ƛƴ ǘƘŜƛǊ ƘŜŀǊǘǎΦ {ŀƴǘŀ /ƭŀǳǎŜ ǎŜǘ ƴŜǿ ǊŜŎƻǊŘǎ ŀǎ ǿŜƭƭΣ L ǿŀǎ 

ǘƻƭŘΦ  



 

 

{ƻ ǿƘŀǘ ƛǎ ƛƴ ǎǘƻǊŜ ŦƻǊ нлмсΣ ȅƻǳ ƳƛƎƘǘ ŀǎƪΚ ¢ƘŀǘΩǎ ŀ ƎǊŜŀǘ ǉǳŜǎǝƻƴΣ ŀƴŘ ƘŜǊŜ ŀǊŜ ǎƻƳŜ ƻŦ ǘƘŜ ǘƘƛƴƎǎ ŎƻƳƛƴƎ ǳǇ ǘƘƛǎ ŎƻƳƛƴƎ 

ȅŜŀǊΦ  

¶ ²Ŝ ƘŀǾŜ ŀ ǊŜŘŜǎƛƎƴŜŘ ǿŜōǎƛǘŜ ŎƻƳƛƴƎ ƻƴƭƛƴŜ ōȅ ǘƘŜƴ ŜƴŘ ƻŦ WŀƴǳŀǊȅΦ L ƘƻǇŜ ǘƻ ōŜ ŀōƭŜ ǘƻ ǇǊŜǾƛŜǿ ǘƘŜ ǎƛǘŜ ŀǘ 

ǘƘŜ WŀƴǳŀǊȅ ƎŜƴŜǊŀƭ ƳŜƳōŜǊǎƘƛǇ ƳŜŜǝƴƎΦ 

¶ !ǎ ǇŀǊǘ ƻŦ ǘƘŜ ƴŜǿ ǿŜōǎƛǘŜΣ L Ǉƭŀƴ ǘƻ ƳŀƪŜ ŀǾŀƛƭŀōƭŜ ǘƘŜ ŀƎŜƴŘŀ ŦƻǊ ǘƘŜ DŜƴŜǊŀƭ aŜƳōŜǊǎƘƛǇ ƳŜŜǝƴƎ ōŜŦƻǊŜ 

ǘƘŜ ƳŜŜǝƴƎΦ L ǊŜǉǳŜǎǘ ǘƘŀǘ ōȅ ǘƘŜ ²ŜŘƴŜǎŘŀȅ ōŜŦƻǊŜ ŜŀŎƘ ƳƻƴǘƘΩǎ ōƻŀǊŘ ƳŜŜǝƴƎ ǘƘŀǘ ȅƻǳ ǎǳōƳƛǘ ŀƴȅ 

ƛǘŜƳǎ ŦƻǊ ŘƛǎŎǳǎǎƛƻƴ ǘƻ aƛƪŜ [ŜǿŀƴŘƻǿǎƪƛ όŎƭǳō ǎŜŎǊŜǘŀǊȅ όŜƳŀƛƭΥ ŦǳƴнǊǊϪƳǎƴΦŎƻƳύύ ǎƻ ǘƘŀǘ ƘŜ Ŏŀƴ Ǉǳǘ ǘƻπ

ƎŜǘƘŜǊ ǘƘŜ ŀƎŜƴŘŀΦ L ŜƴŎƻǳǊŀƎŜ ŀƭƭ ƳŜƳōŜǊǎ ǘƻ ŀǧŜƴŘ ǘƘŜ ƳƻƴǘƘƭȅ ƳŜŜǝƴƎΦ ¢Ƙƛǎ ƛǎ ȅƻǳǊ ǝƳŜ ǘƻ ŎƻƳƳǳƴƛπ

ŎŀǘŜ ǿƛǘƘ ǘƘŜ .ƻŀǊŘ ƻŦ 5ƛǊŜŎǘƻǊǎΣ ŀƴŘ ƭŜǘ ǘƘŜƳ ƪƴƻǿ ǿƘŀǘ ŘƛǊŜŎǝƻƴ ǘƘŜ Ŏƭǳō ǎƘƻǳƭŘ ōŜ ƳƻǾƛƴƎ ƛƴΦ ²Ŝ ![[ 

ƘŀǾŜ ŀ ǾŜǎǘŜŘ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ƻǳǊ ǊŀƛƭǊƻŀŘΣ ŀƴŘ ŀǎ ǎǳŎƘΣ ǿŜ ![[ ƘŀǾŜ ŀ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ōŜ ƛƴǾƻƭǾŜŘΦ  

¶ ²Ŝ ǿƛƭƭ ōŜ ƎǊƻǿƛƴƎ ƻǳǊ ƘƻƭƛŘŀȅ ƭƛƎƘǘǎ ǘǊŀƛƴ ǊƛŘŜǎΦ ¢ƘŜ ŀŘŘƛǝƻƴǎ ǘƘŀǘ ǿŜǊŜ ŀŘŘŜŘ ŦƻǊ ǘƘƛǎ ȅŜŀǊ όƳǳǎƛŎ ŀƴŘ 

ƭƛƎƘǘǎ ŎƘƻǊŜƻƎǊŀǇƘŜŘ ǘƻ ŀǳŘƛƻ ōȅ Iŀƴƪ Dŀƭƭƻ ŀƴŘ Ƙƛǎ ƘŜƭǇŜǊǎύ ǿŜǊŜ ǊŜŎŜƛǾŜŘ ǿƛǘƘ ƎǊŜŀǘ ƎǳǎǘƻΦ 

¶ hƴŎŜ ǘƘŜ ǾŀǊƛƻǳǎ Ŏƻǳƴǘȅ ŘŜǇŀǊǘƳŜƴǘǎ όCƭƻƻŘ /ƻƴǘǊƻƭΣ tŀǊƪǎΣ ŀƴŘ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀƴǎǇƻǊǘŀǝƻƴύ ƎŜǘ ǘƘŜƳπ

ǎŜƭǾŜǎ ǎƻǊǘŜŘ ƻǳǘΣ ƻǳǊ ǇŀǊƪƛƴƎ ƭƻǘ ǿƛƭƭ ƎŜǘ ǇŀǾŜŘΦ 

¶ ¢ǊŀŎƪ ƛƳǇǊƻǾŜƳŜƴǘ ǿƛƭƭ ŎƻƴǝƴǳŜΣ ǿƛǘƘ ǎǘŜŜƭ Ǌŀƛƭ ǊŜǇƭŀŎƛƴƎ ƳƻǊŜ ŀƴŘ ƳƻǊŜ ƻŦ ǘƘŜ ŀƭǳƳƛƴǳƳ Ǌŀƛƭ ƛƴ ǘƘŜ ƘƛƎƘ 

ǿŜŀǊ ŀǊŜŀǎΦ 

¶ hǳǊ ǎƛƎƴŀƭ ŎǊŜǿ ƛǎ ǊŜǇƭŀŎƛƴƎ ŀƴŘ ǳǇƎǊŀŘƛƴƎ ǇŀǊǘǎ ƻŦ ǘƘŜ ǎƛƎƴŀƭƛƴƎ ǎȅǎǘŜƳΣ ǘƻ ŜƴǎǳǊŜ ǎŀŦŜǘȅ ƻƴ ƻǳǊ ǊŀƛƭǊƻŀŘΦ 

¶ hǳǊ ǇǳōƭƛŎ ǊƛŘŜǎ CŀŎŜōƻƻƪ ǇŀƎŜ όƘǧǇΥκκǿǿǿΦŦŀŎŜōƻƻƪΦŎƻƳκǘǊŀƛƴǊƛŘŜǎύ ŎǳǊǊŜƴǘƭȅ Ƙŀǎ ƻǾŜǊ мллл ŦƻƭƭƻǿŜǊǎΣ 

ǘƘŀƴƪǎ ƛƴ ƭŀǊƎŜ ǇŀǊǘ ǘƻ ǘƘŜ ǇƛŎǘǳǊŜǎ ǇƻǎǘŜŘ ōȅ Iŀƴƪ Dŀƭƭƻ ƻŦ ŀƭƭ ǘƘŜ ǇŀǊǝŎƛǇŀƴǘǎ ƛƴ ƻǳǊ ƘǳƎŜƭȅ ǎǳŎŎŜǎǎŦǳƭ Wǳƴπ

ƛƻǊ 9ƴƎƛƴŜŜǊ ǇǊƻƎǊŀƳΦ ¢Ƙƛǎ ǇǊƻƎǊŀƳ Ƙŀǎ ƎǊƻǿƴ ǎƻ ƳǳŎƘ ǘƘŀǘ ǿŜ ƴƻǿ ƘŀǾŜ ƳǳƭǝǇƭŜ ƳŜƳōŜǊǎ ǊǳƴƴƛƴƎ WǳƴƛƻǊ 

9ƴƎƛƴŜŜǊ {ŎƘƻƻƭΦ 

¶ hǳǊ ǊŀƛƭǊƻŀŘ ƛǎ ƳŀƛƴǘŀƛƴŜŘ ōȅ ŀ ƎǊƻǳǇ ƻŦ ǾŜǊȅ ŘŜŘƛŎŀǘŜŘ ǾƻƭǳƴǘŜŜǊǎΣ ǿƘƻ ƎƛǾŜ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ ǘƘŜƛǊ ǝƳŜ ǘƻ 

ƪŜŜǇ ǘƘŜ ǊŀƛƭǊƻŀŘ ƛƴ ƎƻƻŘ ǎƘŀǇŜ ŦƻǊ ŀƭƭ ƻŦ ǳǎ ǘƻ ǳǎŜΦ L ƘŀǾŜ ƘŀŘ ǘƘŜ ǇǊƛǾƛƭŜƎŜ ƻŦ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜƳ ƻǾŜǊ ǘƘŜ 

ƭŀǎǘ с ȅŜŀǊǎ ŀƴŘ ƭŜŀǊƴƛƴƎ Ƙƻǿ ƻǳǊ ǊŀƛƭǊƻŀŘ ƻǇŜǊŀǘŜǎΦ Lƴ ƻǊŘŜǊ ǘƻ ŀǎǎǳǊŜ ǘƘŜ ŎƻƴǝƴǳŜŘ ŜȄƛǎǘŜƴŎŜ ŀƴŘ ƳŀƛƴǘŜπ

ƴŀƴŎŜ ƻŦ ƻǳǊ ǊŀƛƭǊƻŀŘΣ L ŀƳ ŎŀƭƭƛƴƎ ƻƴ ŀƭƭ ƻǳǊ ƳŜƳōŜǊǎ ǘƻ ǘŀƪŜ ǎƻƳŜ ǝƳŜΣ ŀƴŘ ƭŜŀǊƴ Ƙƻǿ ǘƻ ƘŜƭǇ ƪŜŜǇ ƻǳǊ 

ǊŀƛƭǊƻŀŘ ƛƴ ƎǊŜŀǘ ŎƻƴŘƛǝƻƴΦ !ƭƭ ǘƘŜ ǎǳǇŜǊƛƴǘŜƴŘŜƴǘǎ ŀǊŜ ƳƻǊŜ ǘƘŀƴ ǿƛƭƭƛƴƎ ǘƻ ǎƘŀǊŜ ǘƘŜƛǊ ƪƴƻǿƭŜŘƎŜ ǿƛǘƘ ȅƻǳΣ 

ŀƭƭ ȅƻǳ ƴŜŜŘ ǘƻ Řƻ ƛǎ ŀǎƪ ǘƻ ƘŜƭǇΣ ŀƴŘ ōŜ ƻǇŜƴ ǘƻ ǘƘŜƛǊ ŘƛǊŜŎǝƻƴ όǘƘƛǎ ƛǎ ƪŜȅΗύΦ wŜƳŜƳōŜǊΣ ǘƘŜȅ ƘŀǾŜ ōŜŜƴ Řƻπ



ƛƴƎ ǘƘƛǎ ŦƻǊ ŀ ǿƘƛƭŜΦ L ƘŀǾŜ ŀǎƪŜŘ Ƴŀƴȅ ǝƳŜǎ ǿƘȅ ǎƻƳŜǘƘƛƴƎ ƛǎ ŘƻƴŜ ŀ ŎŜǊǘŀƛƴ 

ǿŀȅΣ ŀƴŘ ƘŀǾŜ ƭŜŀǊƴŜŘ ƳǳŎƘΦ  

¶ ¢ƻ Ǝƻ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ƛǘŜƳ ŀōƻǾŜΣ L ƘŀǾŜ ŀǎƪŜŘ ŀƭƭ ǘƘŜ ǎǳǇŜǊƛƴǘŜƴŘŜƴǘǎ ǘƻ 

Ǉǳǘ ǘƻƎŜǘƘŜǊ ŀ ƭƛǎǘ ƻŦ ŀƭƭ ǘƘŜ ǇǊƻƧŜŎǘǎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ǘƘŀǘ ƴŜŜŘǎ ǘƻ ōŜ 

ŘƻƴŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊΦ ²ƘŜƴ ƻǳǊ ǊŜŘŜǎƛƎƴŜŘ ǿŜōǎƛǘŜ ƛǎ ƻƴƭƛƴŜΣ L ƘƻǇŜ 

ǘƻ ǇǳōƭƛǎƘ ǘƘƛǎ ƭƛǎǘΣ ŀƴŘ ōŜ ŀōƭŜ ǘƻ ǎŎƘŜŘǳƭŜ ƛǘŜƳǎ ƛƴ ŀŘǾŀƴŎŜΣ ǎƻ ǘƘŀǘ ȅƻǳΣ 

ǘƘŜ ƳŜƳōŜǊǎΣ ǿƛƭƭ ƪƴƻǿ ǿƘŀǘ ǿƻǊƪ ƛǎ ōŜƛƴƎ ŘƻƴŜ ǿƘŜƴΣ ŀƴŘ Ƙƻǿ ȅƻǳ Ŏŀƴ 

ōŜǎǘ ƘŜƭǇ ƻǳǘ ȅƻǳǊ ŦŜƭƭƻǿ Ŏƭǳō ƳŜƳōŜǊǎΦ ¢ƘŜǊŜ ƛǎ ƎǊŜŀǘ ǇǊƛŘŜ ǘƻ ōŜ ƘŀŘ ƛƴ 

ƪƴƻǿƛƴƎ ǘƘŀǘ ȅƻǳ ƘŜƭǇ ƳŀƪŜ ƻǳǊ ǊŀƛƭǊƻŀŘ ƭƻƻƪ ŀƴŘ ƻǇŜǊŀǘŜ ǘƘŜ ōŜǎǘ ǿŀȅ ƛǘ 

ŎŀƴΦ 

/ƻƳƛƴƎ ǳǇ ƛƴ Ƨǳǎǘ ǘƘǊŜŜ ǎƘƻǊǘ ǿŜŜƪǎ ƛǎ ƻǳǊ ŀƴƴǳŀƭ άƻǇŜǊŀǝƻƴǎ ƳŜŜǘέΣ ŎƻƻǊŘƛƴŀǘŜŘ ŀƎŀƛƴ 

ǘƘƛǎ ȅŜŀǊ ōȅ WƛƳ ½ƛƳƳŜǊƳŀƴΦ Lǘ ƛǎ ŀ ƎǊŜŀǘ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ŀƭƭ ƳŜƳōŜǊǎ ǘƻ ŜȄǇŜǊƛŜƴŎŜ Ƙƻǿ ŀ 

ǊŜŀƭ ǊŀƛƭǊƻŀŘ ƻǇŜǊŀǘŜǎΣ ƳƛȄƛƴƎ ōƻǘƘ ŦǊŜƛƎƘǘ ŀƴŘ ǎŎƘŜŘǳƭŜŘ ǇŀǎǎŜƴƎŜǊ ƻǇŜǊŀǝƻƴǎΦ LŦ ȅƻǳ ƘŀǾŜ 

ƴƻǘ ōŜŜƴ ǘƻ ŀƴ ƻǇŜǊŀǝƻƴǎ ƳŜŜǘ ōŜŦƻǊŜΣ L ŜƴŎƻǳǊŀƎŜ ȅƻǳ ǘƻ ŀǧŜƴŘΦ ¢Ƙƛǎ ȅŜŀǊ ǿŜ ǿƛƭƭ ƘŀǾŜ 

ŜǾŜƴ ƳƻǊŜ ǝƳŜ ǘƻ ǎǿƛǘŎƘ ŎŀǊǎΣ ǎƛƴŎŜ WƛƳ ƳƻǾŜŘ Ƙƛǎ ōǊƛŜŬƴƎ ǘƻ ²ŜŘƴŜǎŘŀȅ ŜǾŜƴƛƴƎΣ ƛƴǎǘŜŀŘ 

ƻŦ ¢ƘǳǊǎŘŀȅ ƳƻǊƴƛƴƎΦ [Ŝǘ WƛƳ ƪƴƻǿ ȅƻǳ ǿŀƴǘ ǘƻ ƘŜƭǇΣ L ŀƳ ǎǳǊŜ ƘŜ ǿƛƭƭ ƘŀǾŜ ǎƛƎƴǳǇ ǎƘŜŜǘǎ 

ǇƻǎǘŜŘ ƛƴ ǘƘŜ ŎƭǳōƘƻǳǎŜ ŦƻǊ ǾŀǊƛƻǳǎ ǿŀȅǎ ǘƻ ŀǎǎƛǎǘ ŘǳǊƛƴƎ ǘƘŜ ƳŜŜǘΦ L ŜƴŎƻǳǊŀƎŜ ŀƭƭ ƳŜƳπ

ōŜǊǎ ǘƻ ǘŀƪŜ ǝƳŜ ǘƻ ƭŜŀǊƴ ǘƘŜ ǾŀǊƛƻǳǎ ǊƻƭŜǎ όȅŀǊŘ ƳŀǎǘŜǊΣ ǎǘŀǝƻƴ ƳŀǎǘŜǊΣ ŘƛǎǇŀǘŎƘŜǊΣ Ŏƻƴǎƛǎǘ 

ƳŀƪŜǊΣ ŜǘŎΦύ ǘƘŀǘ ƘŜƭǇ ƳŀƪŜ ǘƘŜ ƻǇŜǊŀǝƻƴǎ ƳŜŜǘ ŀ ƎǊŜŀǘ ǎǳŎŎŜǎǎΦ ¸ƻǳ ǿƛƭƭ ōŜ ǎǳǊǇǊƛǎŜŘ ŀǘ ŀƭƭ 

ǘƘŜ ǿƻǊƪ ǘƘŀǘ ƎƻŜǎ ƻƴ ōŜƘƛƴŘ ǘƘŜ ǎŎŜƴŜǎΦ L ƘŀŘ ŀ ƎǊŜŀǘ ǝƳŜ ŀǎ ȅŀǊŘ ƳŀǎǘŜǊ ƭŀǎǘ ȅŜŀǊΣ ŀƴŘ 

ƭƻƻƪ ŦƻǊǿŀǊŘ ǘƻ ŘƻƛƴƎ ƛǘ ŀƎŀƛƴ ǘƘƛǎ ȅŜŀǊΦ  

!ǎ L ŬƴƛǎƘ ǘƘƛǎ ŎƻƭǳƳƴΣ L ŀƳ ƭƻƻƪƛƴƎ ōŀŎƪ ŀǘ ǘƘŜ ǝƳŜ L ǎǇŜƴǘ ŀǘ ǘƘŜ ǊŀƛƭǊƻŀŘ ǘƘŜ ƭŀǎǘ ŦŜǿ Řŀȅǎ 

ƻŦ нлмрΣ ǇǊƛƳƛƴƎ ŀƴŘ ǇŀƛƴǝƴƎ ǘƘŜ ǘǊǳŎƪǎ ŦƻǊ ǘƘŜ ƭƻŎƻƳƻǝǾŜ L ŀƳ ōǳƛƭŘƛƴƎΦ ²ƘƛƭŜ ǘƘŜǊŜΣ L Ǝƻǘ 

ŀ ŎƘŀƴŎŜ ǘƻ ǘŀƭƪ ǿƛǘƘ ƳŜƳōŜǊǎ ŀƴŘ ƎǳŜǎǘǎ ǾƛǎƛǝƴƎ ǘƘŜ ǇŀǊƪΦ ! ƴŜǿ ǎǘŜŀƳŜǊ ǿŀǎ Ǌǳƴ ŦƻǊ ǘƘŜ 

ŬǊǎǘ ǝƳŜ ōȅ ƛǘǎ ƴŜǿ ƻǿƴŜǊΣ ŀƴŘ ŀƴƻǘƘŜǊ ǎǘŜŀƳŜǊ Ǝƻǘ ǇǊŜǇǇŜŘ ŦƻǊ ŀ ƭƻƴƎ ǿƛƴǘŜǊΣ ǝƭƭ ƛǘǎ ƻǿƴπ

ŜǊǎ ŎƻƳŜ ōŀŎƪ ƛƴ ŀ ŦŜǿ ƳƻƴǘƘǎΦ ¢ƘŜ ǇǊŜǇ ŦƻǊ ǘƘŜ ƻǇǎ ƳŜŜǘ Ƙŀǎ ōŜƎǳƴΣ ŀƴŘ ǘƘŜ /ƘǊƛǎǘƳŀǎ 

ŘŜŎƻǊŀǝƻƴǎ ŀǊŜ ōŜƛƴƎ ǘŀƪŜƴ ŘƻǿƴΦ ¢ƻƳƻǊǊƻǿ ƛǎ bŜǿ ¸ŜŀǊΩǎ 9ǾŜΦ L ǿƛǎƘ ŜŀŎƘ ŀƴŘ ŜǾŜǊȅƻƴŜ 

ƻƴŜ ƻŦ ȅƻǳΣ ŀƴŘ ȅƻǳǊ ŦŀƳƛƭƛŜǎ ŀ ǎŀŦŜΣ ƘŀǇǇȅΣ ƧƻȅŦǳƭΣ ŀƴŘ ǇǊƻǎǇŜǊƻǳǎ ƴŜǿ ȅŜŀǊΦ  

WƻƘƴ .ŜǊƎǘ 



STEAM LOCOMOTIVES 

MAIN RODS 

Well, thereôs another year in the shredder !  Here we go, taking a look at main (sometimes re-

ferred to as a connecting) rods. 

Weôll start with the main rod, this being the one that connects the crosshead to the main crank 

pin. Typically this rod is tapered from front to rear, hence the terms ñlittleò and ñbigò ends as 

illustrated below. 

  

As can be seen on the drawing, the bearing is split in two halves, using a tapered key to close 

the bearing halves on the crank pin. The fit of the bearing is developed by putting the two 

halves together and boring it to the required fit on the crank pin, then the two halves are 

brought hard together with the key, which is cinched up with set screws to prevent its loosen-

ing in service. When the bearing wears a bit, it can be adjusted by filing or machining the faces 

of the bearing halves and reset with the keys. All in all, a fairly simple design which continued 

from the very early years (as shown below) from the 1830ôs------------------- 

 

 

        DAVE GRINER 



 

------------well into the twentieth century as noted here from the 1922 Locomotive Cyclopedia. 

Note the wedge key has been replaced with bolting to make more positive adjustments and 

prevent loosening of the key. 

 

This picture clearly shows the set up using bolted adjustment and white-metaled (Babbitted) 

bearing surfaces, along with the oil reservoir. The wedge design serves both the ñbigò and 

ñlittleò ends of the rod.  



 

 

 

The strap and wedge was always a problem waiting to happen where the strap had a tendency 

to break, causing the rod to fail about and to allow the piston to slam into the cylinder head. 

The following design removed this problem and provided better wear characteristics, where 

the bearing rotated in a steel sleeve inserted into the rod end. The strap has been eliminated and 

the rotational speed of the bearing relative to the crank pin is reduced, thus reducing wear. This 



type of rod bearing was applied from the 20ôs on to the end of steam but was superseded by the 

roller bearing system.  

 

 

We will have to leave it here for this time (running out of space!).   

The following drawing presents a version of the steam locomotive as perceived by the more 

forward looking mechanical institutions of higher learning. Careful studying here will reveal 

some very innovative thinking !! 

Take care until next time, and Happy and Safe New Year to you all !! 

Dave 

 



 

 

 

 

 

 

9ƴƎƛƴŜŜǊ ŎŀǊŘǎ ŜȄǇƛǊŜŘ ƻƴ aŀȅ омǎǘΣ ǎƻ ƴƻǿ ƛǘ ƛǎ ǝƳŜ ǘƻ ǘŀƪŜ ȅƻǳǊ ǘŜǎǘ 

Lǘ Ŏŀƴ ōŜ ǘŀƪŜƴ ƻƴƭƛƴŜ ŀǘ aŀǊƛŎƻǇŀƭƛǾŜǎǘŜŀƳŜǊǎΦŎƻƳ 

!95 ό!ǳǘƻƳŀǝŎ 9ȄǘŜǊƴŀƭ 5ŜŬōǊƛƭƭƻǊύ 

/ƭŀǎǎŜǎ ƛƴ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ !95 ǿŜǊŜ ǊŜŎŜƴǘƭȅ ƎƛǾŜƴ ǘƻ ƻǳǊ ƳŜƳōŜǊǎ ōȅ 

ŦŜƭƭƻǿ ƳŜƳōŜǊ aƛŎƪ WŀƴȊŜƴΦ 

²Ŝ ƴƻǿ ƘŀǾŜ ŀƴ !95 ƛƴ ǘƘŜ /ƭǳō IƻǳǎŜΦ  !ƭƭ ƳŜƳōŜǊǎ ǎƘƻǳƭŘ ƪƴƻǿ 

ǿƘŜǊŜ ƛǘ ƛǎ ƭƻŎŀǘŜŘ Σ ƛƴ ŎŀǎŜ ǘƘŀǘ ƛǘ ƛǎ ƴŜŜŘŜŘ ǎƻƳŜǿƘŜǊŜ ƛƴ ǘƘŜ ǇŀǊƪΦ  

¢ƘŜǊŜ ŀǊŜ ǘǿƻ ōŀƎǎ ŀ ƭŀǊƎŜ ƻƴŜ ŀƴŘ ŀ ǎƳŀƭƭ ƻƴŜ ƛƴ ǘƘŜ ŎŀōƛƴŜǘΣ ōŜ ǎǳǊŜ 

ōƻǘƘ ŀǊŜ ǘŀƪŜƴ ǘƻ ǿƘŜǊŜ ƴŜŜŘŜŘΦ 

5ƻƴŀǝƻƴǎ ŀǊŜ ōŜƛƴƎ ǘŀƪŜƴ ŦƻǊ ŀ ǎŜŎƻƴŘ !95 ǘƻ ōŜ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ {ǘŀπ

ǝƻƴΦ  /tw ŀƴŘ 5ŜŬōǊƛƭŀǝƻƴ όƛŦ ƴŜŜŘŜŘύ ƴŜŜŘ ǘƻ ōŜ ƛƴ ŀ п ƳƛƴǳǘŜ ǿƛƴπ

ŘƻǿΦ  {ŜŜ ǘƘŜ ¢ǊŜŀǎǳǊŜǊ ǿƛǘƘ ȅƻǳǊ ŘƻƴŀǝƻƴΦ 

w9a.9w ¢I9 [LC9 ¸h¦ {!±9 a!¸ .9 ¸h¦w{ 



TIME LOG HOURS 

The hours shown are from 11-1-15 thru 12-22-15. Where entries were incomplete, it was not 

possible to determine the hours worked. 

Donna Holm      114.5 hrs. / Painting/ Public runs/ lights 

Bob Douglas      204.5 hrs. / Track/ Treasurer duties 

Joe Snyder            85 hrs.    / Track/ lights 

Terry Liesegang   79 hrs.    / Signals /Track building 

Joe Fego               85 hrs.    / Track / Equipment maintenance /weeds /Christmas                                          

trains  

Perry McCully     60 hrs.    / Trash disposal /lights /Train rides /maintenance /track 

Pete Pennarts        27 hrs.   / Facilities maintenance 

Ed Houk               45.5 hrs. / Public Run crew /lights /Christmas run crew 

Linda Houk          23 hrs.   /  Club house cleaning 

Fred Greenwald 104 hrs.   /  Equipment maintenance /lights /Christmas run crew 

Mickey Janzen     34.5 hrs. / Lights / Public and Christmas run crews 

Paul Lator            50.5 hrs. / Lights /Public and Christmas run crews 

Bill Lowe             16.5 hrs. / Switch building 

Mike Russell        59.5 hrs. / Lights /Public and Christmas run crews 

Joe Kalisak           59.5 hrs. / Public and Christmas run crews 

Trish Kalisak        46 hrs.   /  Public and Christmas run crews 

Dave Griner          25.5 hrs. / Track /weeds /Equipment maintenance 

Jerry Grundy        14.5 hrs.  / Dispatcher 

Tom Smith              9   hrs. / Public and Christmas run crews 

Louden Smith         9 hrs. / Public and Christmas run crews 

Jim Zimmerman   66.75 hrs. / Ops. Meet organization /Public and Christmas run  crews 

John Bergt            11 hrs. / Public and Christmas run crews 

Tom Harrington   28 hrs. / Facilities maintenance /Christmas run crew 

Dave Kulman       31 hrs. / Track 

Gabe Zofbas          9 hrs. /  Public run crew 

Frank Berle            8 hrs. / Christmas run crew 



Jim Theobold       16 hrs. / Public run crew 

Mike Levandowski 26.5 hrs./ Christmas run crew 

Total logged hours = 1,348.25 hrs. 

It should be noted that this does not count the many hours put in but not listed on the log. A 

Great Thank You to all !! 

 



 



 


