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California Proposition 65 Warning
Diesel engine exhaust and some of its constituents are known to the State of California to cause cancer, birth defects, and
other reproductive harm. Battery posts, terminals, and related accessories contain lead and lead components. Wash hands
after handling.

Declaration of Conformity
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ϭ
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>@ DĂĐŽŶ Wtϴ

E



'



tĞ͕ ϭ

ʻ̛̖͕ϭ

DǇ͕ ϭ

ĞĐůĂƌĞ͕ ƚŚĂƚ ƚŚĞ ƉƌŽĚƵĐƚ͗

̸̡̨̡̛̛̖̣̬̬̥̖͕̖̭̣̖̦̯̪̬̱̯̔̌̌̔́̔͗

DĂĐŚŝŶĞ dǇƉĞ͗ Ϯ

˃̛̛̪̥̹̦̌̌͗Ϯ



dǇƉ ǌĂƎşǌĞŶş͗ Ϯ



ĞƌŬůčƌĞƌ͕ Ăƚ ƉƌĚƵŬƚĞƚ͗



DĂƐŬŝŶƚǇƉĞ Ϯ





EĂǀŶ ŽŐ ŵŽĚĞů͗ ϯ










EĄǌĞǀ Ă ŵŽĚĞů͗ ϯ

ʻ̨̨̛̛̛̥̖̦̦̖̥̖̣̌̏̌̔͗ϯ

^ĞƌŝĂů EƵŵďĞƌ;ƐͿ͗ ϰ





sŝ͕ ϭ

WƌŽŚůĂƓƵũĞŵĞ͕ ǎĞ ƉƌŽĚƵŬƚ͗



EĂŵĞ Θ DŽĚĞů͗ ϯ



^ĠƌŝŽǀĠ;ĄͿ ēşƐůŽͿĂͿ͗ ϰ

̸̨̨̡̨̨̛̛̛̛̛̛̯̬̦̭̪̬̣̙̥̬̪̬̖̦̐̏̌́̌̏̌̔̍̌̚
̡̛̛̬̖̯̔̏̌ ϮϬϬϲͬϰϮͬK͘

ƐƉůŸƵũĞ ǀƓĞĐŚŶĂ ƌĞůĞǀĂŶƚŶş ƵƐƚĂŶŽǀĞŶş ƐŵĢƌŶŝĐĞ
ϮϬϬϲͬϰϮͬ͘

ʰ̵̨̨̛̛̛̛̛̪̣̦̭̭̣̖̦̯̖̬̥̦̬̦̏̌̌̔̌̌̚̚̚
̸̨̛̭̯̦̬̯̭̪̬̖̣̌̔̌̔͘ϳ;ϮͿ͗

ǇůǇ ƉŽƵǎŝƚǇ ŚĂƌŵŽŶŝǌŽǀĂŶĠ ƐƚĂŶĚĂƌĚǇ͕ ũĂŬ ũĞ ƵǀĞĚĞŶŽ ǀ ēůĄŶŬƵ ϳ;ϮͿ͗

ŶǀĞŶĚƚĞ ŚĂƌŵŽŶŝƐĞƌĞĚĞ ƐƚĂŶĚĂƌĚĞƌ͕ ƐŽŵ ŚĞŶǀŝƐƚ
Ɵů ŝ ƉĂƌĂŐƌĂĨ ϳ;ϮͿ͗

WůĂĐĞ ĂŶĚ ĚĂƚĞ ŽĨ ĚĞĐůĂƌĂƟŽŶ͗ ϱ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
ʺ̶̨̡̛̛̭̯̯̦̖̣̬̯́̔̌̌̌̔̌̌́̌͗ϱ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
DşƐƚŽ Ă ĚĂƚƵŵ ƉƌŽŚůĄƓĞŶş͗ ϱ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
^ƚĞĚ ŽŐ ĚĂƚŽ ĨŽƌ ĞƌŬůčƌŝŶŐĞŶ͗ ϱ

/ĚĞŶƟƚǇ ĂŶĚ ƐŝŐŶĂƚƵƌĞ ŽĨ ƚŚĞ ƉĞƌƐŽŶ ĞŵƉŽǁĞƌĞĚ ƚŽ
ĚƌĂǁ ƵƉ ƚŚĞ ĚĞĐůĂƌĂƟŽŶ͗ ϲ

ʰ̶̨̨̨̨̨̛̛̛̥̖̪̪̭̦̣̖̯͕̱̪̻̣̦̥̺̖̦̔̌̔̌
̶̨̡̛̛̛̯̖̣̬̯̐̏̔̌̌́̌͗̚ϲ

EĂŵĞ ĂŶĚ ĂĚĚƌĞƐƐ ŽĨ ƚŚĞ ƉĞƌƐŽŶ ĂƵƚŚŽƌŝǌĞĚ ƚŽ
ĐŽŵƉŝůĞ ƚŚĞ ƚĞĐŚŶŝĐĂů ĮůĞ͗

ʰ̶̨̨̨̨̛̛̥̖̬̖̭̦̣̖̯͕̱̪̻̣̦̥̺̖̦̌̔̌̔̌
̵̸̴̡̛̛̛̭̻̭̯̯̖̦̖̭̜̣̌̏́̌͗

ĨƵůĮůƐ Ăůů ƚŚĞ ƌĞůĞǀĂŶƚ ƉƌŽǀŝƐŝŽŶƐ ŽĨ ƚŚĞ ŝƌĞĐƟǀĞ
ϮϬϬϲͬϰϮͬ͘
,ĂƌŵŽŶŝǌĞĚ ƐƚĂŶĚĂƌĚƐ ƵƐĞĚ͕ ĂƐ ƌĞĨĞƌƌĞĚ ƚŽ ŝŶ ƌƟĐůĞ
ϳ;ϮͿ͗
E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
'ĞŶĞƌĂů DĂŶĂŐĞƌ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;'ĞƌŵĂŶǇͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ















dŝƉŽ ĚĞ ŵĄƋƵŝŶĂ͗ Ϯ



EĂǀŶ ŽŐ ĂĚƌĞƐƐĞ ƉĊ ĚĞŶ ƉĞƌƐŽŶ͕ ƐŽŵ Ğƌ ďĞŵǇŶĚŝŐĞƚ
Ɵů Ăƚ ƵĚĂƌďĞũĚĞ ĚĞŶ ƚĞŬŶŝƐŬĞ Įů͗

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
ŐĞŶĞƌĄůŶş ƎĞĚŝƚĞů͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;EĢŵĞĐŬŽͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
ŝƌĞŬƚƆƌ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
-ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;dǇƐŬůĂŶĚͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ









EŽƵƐ ƐŽƵƐƐŝŐŶĠƐ͕ ϭ









^ĞĞƌŝĂŶƵŵďƌŝĚ͗ ϰ



&Z



ĠĐůĂƌŽŶƐ ƋƵĞ ůĞ ƉƌŽĚƵŝƚ ͗

ĚĞŬůĂƌĞĞƌŝŵĞ͕ Ğƚ ƚŽŽĚĞ

EŽŵďƌĞ Ǉ ŵŽĚĞůŽ͗ ϯ

^ĞƌŝĞŶŶƵŵŵĞƌ ;ŶͿ͗ ϰ



d


EƷŵĞƌŽƐ ĚĞ ƐĞƌŝĞ͗ ϰ



EĂŵĞ Θ DŽĚĞůů͗ ϯ



:ŵĠŶŽ Ă ĂĚƌĞƐĂ ŽƐŽďǇ ŽƉƌĄǀŶĢŶĠ Ŭ ǀǇƉůŶĢŶş ƚĞĐŚŶŝĐŬĠŚŽ ƐŽƵďŽƌƵ͗

DĞŝĞ͕ ϭ

ĚĞĐůĂƌĂŵŽƐ ƋƵĞ Ğů ƉƌŽĚƵĐƚŽ͗



/ĚĞŶƟƚĞƚ ƉĊ ŽŐ ƵŶĚĞƌƐŬƌŝŌ ĨƌĂ ĚĞŶ ƉĞƌƐŽŶ͕ ƐŽŵ Ğƌ
ďĞŵǇŶĚŝŐĞƚ Ɵů Ăƚ ƵĚĂƌďĞũĚĞ ĞƌŬůčƌŝŶŐĞŶ͗ ϲ



EŽƐŽƚƌŽƐ ϭ

ƌŬůćƌĞŶ ŚŝĞƌŵŝƚ͕ ĚĂƐƐ ĚĂƐ WƌŽĚƵŬƚ͗



KƉĨǇůĚĞƌ ĂůůĞ ďĞƐƚĞŵŵĞůƐĞƌ ŝ ĚŝƌĞŬƟǀ
ϮϬϬϲͬϰϮͬ&͘

/ĚĞŶƟƚĂ Ă ƉŽĚƉŝƐ ŽƐŽďǇ ŽƉƌĄǀŶĢŶĠ Ŭ ǀǇĚĄŶş
ƉƌŽŚůĄƓĞŶş͗ ϲ

^











ʥ̴̡̨̛̖̦̖̯̦̔ˀ̛̜̖̖̣̔̚
˄̛̪̬̯̖̣͕̌̏DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;ʧ̛̖̬̥̦̌́Ϳ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

tŝƌ͕ ϭ

DĂƐĐŚŝŶĞŶƚǇƉ͗ Ϯ



^ĞƌŝĞŶƵŵŵĞƌ ;-ŶƵŵƌĞͿ͗ ϰ



ˁ̨̛̖̬̖̦̦̥̖̬;̌Ϳϰ

^ĞĂĚŵĞ ƚƺƺƉ͗ Ϯ

dǇƉĞ ĚĞ ŵĂĐŚŝŶĞ ͗ Ϯ

Eŝŵŝ ũĂ ŵƵĚĞů͗ ϯ

EŽŵ Ğƚ ŵŽĚğůĞ ͗ ϯ



EƵŵĠƌŽ;ƐͿ ĚĞ ƐĠƌŝĞ ͗ ϰ



ĂůůĞ ƌĞůĞǀĂŶƚĞŶ sŽƌƐĐŚƌŝŌĞŶ ĚĞƌ ZŝĐŚƚůŝŶŝĞ
ϮϬϬϲͬϰϮͬ' ĞƌĨƺůůƚ͘

ĐƵŵƉůĞ ĐŽŶ ƚŽĚĂƐ ůĂƐ ĚŝƐƉŽƐŝĐŝŽŶĞƐ ƉĞƌƟŶĞŶƚĞƐ ĚĞ ůĂ
ĚŝƌĞĐƚƌŝǌ ϮϬϬϲͬϰϮͬ͘

ǀĂƐƚĂď ŬƁŝŐŝůĞ ĚŝƌĞŬƟŝǀŝ ϮϬϬϲͬϰϮͬm ĂƐũĂŬŽŚĂƐƚĞůĞ
ƐćƚĞƚĞůĞ͘

Ɛƚ ĐŽŶĨŽƌŵĞ ă ƚŽƵƚĞƐ ůĞƐ ĚŝƐƉŽƐŝƟŽŶƐ ƉĞƌƟŶĞŶƚĞƐ ĚĞ
ůĂ ĚŝƌĞĐƟǀĞ ϮϬϬϲͬϰϮͬ͘

,ĂƌŵŽŶŝƐŝĞƌƚĞ ^ƚĂŶĚĂƌĚƐ ǁƵƌĚĞŶ͕ ǁŝĞ ŝŶ ĨŽůŐĞŶĚĞŶ
ƌƟŬĞůŶ ĂŶŐĞŐĞďĞŶ͕ ǀĞƌǁĞŶĚĞƚ ϳ;ϮͿ͗

^Ğ ƵƟůŝǌĂƌŽŶ ŶŽƌŵĂƐ ĂƌŵŽŶŝǌĂĚĂƐ͕ ƐĞŐƷŶ ůŽ ĚŝƐƉƵĞƐƚŽ
ĞŶ Ğů ĂƌơĐƵůŽ ϳ;ϮͿ͗

<ĂƐƵƚĂƚƵĚ ŽŶ ũćƌŐŶĞǀĂŝĚ ŚĂƌŵŽŶŝƐĞĞƌŝƚƵĚ ƐƚĂŶĚĂƌĚĞŝĚ͕ ŵŝůůĞůĞ ŽŶ ǀŝŝĚĂƚƵĚ ŬĂ ƉƵŶŬƟƐ ϳ;ϮͿ͗

hƟůŝƐĂƟŽŶ ĚĞƐ ŶŽƌŵĞƐ ŚĂƌŵŽŶŝƐĠĞƐ͕ ĐŽŵŵĞ ŝŶĚŝƋƵĠ
ĚĂŶƐ ůΖƌƟĐůĞ ϳ;ϮͿ͗

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
Kƌƚ ƵŶĚ ĂƚƵŵ ĚĞƌ ƌŬůćƌƵŶŐ͗ ϱ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
>ƵŐĂƌ Ǉ ĨĞĐŚĂ ĚĞ ůĂ ĚĞĐůĂƌĂĐŝſŶ͗ ϱ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
ĞŬůĂƌĂƚƐŝŽŽŶŝ ŬŽŚƚ ũĂ ŬƵƵƉćĞǀ͗ ϱ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
>ŝĞƵ Ğƚ ĚĂƚĞ ĚĞ ůĂ ĚĠĐůĂƌĂƟŽŶ ͗ ϱ

EĂŵĞ ƵŶĚ hŶƚĞƌƐĐŚƌŝŌ ĚĞƌ WĞƌƐŽŶ͕ ĚŝĞ ĚĂǌƵ ďĞĨƵŐƚ
ŝƐƚ͕ ĚŝĞ ƌŬůćƌƵŶŐ ĂƵƐǌƵƐƚĞůůĞŶ͗ ϲ

/ĚĞŶƟĚĂĚ Ǉ ĮƌŵĂ ĚĞ ůĂ ƉĞƌƐŽŶĂ ĨĂĐƵůƚĂĚĂ ƉĂƌĂ ĚƌĂǁ
ƌĞĚĂĐƚĂƌ ůĂ ĚĞĐůĂƌĂĐŝſŶ͗ ϲ








ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
'ĞŶĞƌĂů DĂŶĂŐĞƌ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
'ĞƌĞŶƚĞ ŐĞŶĞƌĂů - DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;ůĞŵĂŶŝĂͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ







ĞŬůĂƌĂƚƐŝŽŽŶŝ ŬŽŽƐƚĂŵŝƐĞŬƐ ǀŽůŝƚĂƚƵĚ ŝƐŝŬƵ Ŷŝŵŝ ũĂ
ĂůůŬŝƌŝ͗ ϲ





EŽŵďƌĞ Ǉ ĚŝƌĞĐĐŝſŶ ĚĞ ůĂ ƉĞƌƐŽŶĂ ĂƵƚŽƌŝǌĂĚĂ ƉĂƌĂ
ĞůĂďŽƌĂƌ Ğů ĞǆƉĞĚŝĞŶƚĞ ƚĠĐŶŝĐŽ͗

215325





EĂŵĞ ƵŶĚ ŶƐĐŚƌŝŌ ĚĞƌ WĞƌƐŽŶ͕ ĚŝĞ ĚĂǌƵ ďĞƌĞĐŚƟŐƚ
ŝƐƚ͕ ĚŝĞ ƚĞĐŚŶŝƐĐŚĞŶ hŶƚĞƌůĂŐĞŶ ǌƵ ĞƌƐƚĞůůĞŶ͗











dĞŚŶŝůŝƐĞ ĚŽŬƵŵĞŶĚŝ ŬŽŽƐƚĂŵŝƐĞŬƐ ǀŽůŝƚĂƚƵĚ ŝƐŝŬƵ
Ŷŝŵŝ ũĂ ĂĂĚƌĞƐƐ͗

EŽŵ Ğƚ ĂĚƌĞƐƐĞ ĚĞ ůĂ ƉĞƌƐŽŶŶĞ ĂƵƚŽƌŝƐĠĞ ă ĐŽŶƐƟƚƵĞƌ ůĞ ĚŽƐƐŝĞƌ ƚĞĐŚŶŝƋƵĞ ͗

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
WĞĂĚŝƌĞŬƚŽƌ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;^ĂŬƐĂŵĂĂͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
ŝƌĞĐƚĞƵƌ ŐĠŶĠƌĂů͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;ůůĞŵĂŐŶĞͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ



i



/ĚĞŶƟƚĠ Ğƚ ƐŝŐŶĂƚƵƌĞ ĚĞ ůĂ ƉĞƌƐŽŶŶĞ ĂǇĂŶƚ ƌĞĕƵ ůĞ
ƉŽƵǀŽŝƌ ĚĞ ƌĠĚŝŐĞƌ ĐĞƩĞ ĚĠĐůĂƌĂƟŽŶ ͗ ϲ



Revision A

 ĞĐůĂƌĂƟŽŶ ŽĨ ŽŶĨŽƌŵŝƚǇ
/d



EŽŝ͕ ϭ

,h





ŝĐŚŝĂƌŝĂŵŽ ĐŚĞ ŝů ƉƌŽĚŽƩŽ͗

ǌĞŶŶĞů ŬŝũĞůĞŶƚũƺŬ͕ ŚŽŐǇ Ă ŬƂǀĞƚŬĞǌƅ ƚĞƌŵĠŬ͗

dŝƉŽ Ěŝ ŵĂĐĐŚŝŶĂ͗ Ϯ

'ĠƉ ơƉƵƐĂ͗ Ϯ


EŽŵĞ Ğ ŵŽĚĞůůŽ͗ ϯ
EƵŵĞƌŽ;ŝͿ Ěŝ ƐĞƌŝĞ͗ ϰ



DĞƐ͕ ϭ



ƐŽĚĚŝƐĨĂ ƚƵƩĞ ůĞ ĚŝƐƉŽƐŝǌŝŽŶŝ ƌŝůĞǀĂŶƟ ĚĞůůĂ ĚŝƌĞƫǀĂ
ϮϬϬϲͬϰϮͬ͘





DĂƓŝŶŽƐ ƟƉĂƐ͗ Ϯ






ƚĞůũĞƐşƟ Ă ŬƂǀĞƚŬĞǌƅ ŝƌĄŶǇĞůǀ ƂƐƐǌĞƐ ǀŽŶĂƚŬŽǌſ
ĞůƅşƌĄƐĂŝƚ͗ ϮϬϬϲͬϰϮͬ<͘

ĂƟƟŶŬĂ ƚĂŝŬŽŵƵƐ ƌĞŝŬĂůĂǀŝŵƵƐ ƉĂŐĂů ŝƌĞŬƚǇǀČ
ϮϬϬϲͬϰϮͬ͘



E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ



>ƵŽŐŽ Ğ ĚĂƚĂ ĚĞůůĂ ĚŝĐŚŝĂƌĂǌŝŽŶĞ͗ ϱ

 ŶǇŝůĂƚŬŽǌĂƩĠƚĞů ŝĚĞũĞ ĠƐ ŚĞůǇĞ͗ ϱ

EŽŵĞ Ğ ĮƌŵĂ ĚĞůůĂ ƉĞƌƐŽŶĂ ĂƵƚŽƌŝǌǌĂƚĂ Ă ƌĞĚŝŐĞƌĞ ůĂ
ĚŝĐŚŝĂƌĂǌŝŽŶĞ͗ ϲ

ǌŽŶ ƐǌĞŵĠůǇ ŬŝůĠƚĞ ĠƐ ĂůĄşƌĄƐĂ͕ ĂŬŝ ũŽŐŽƐƵůƚ Ă
ŶǇŝůĂƚŬŽǌĂƚ ĞůŬĠƐǌşƚĠƐĠƌĞ͗ ϲ

EŽŵĞ Ğ ƉĞƌƐŽŶĂ ĂƵƚŽƌŝǌǌĂƚĂ Ă ĐŽŵƉŝůĂƌĞ ŝů ĮůĞ
ƚĞĐŶŝĐŽ͗

ǌŽŶ ƐǌĞŵĠůǇ ŶĞǀĞ ĠƐ ĂůĄşƌĄƐĂ͕ ĂŬŝ ĨĞůŚĂƚĂůŵĂǌŽƩ Ă
ŵƾƐǌĂŬŝ ĚŽŬƵŵĞŶƚĄĐŝſ ƂƐƐǌĞĄůůşƚĄƐĄƌĂ͗

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
'ĞŶĞƌĂů DĂŶĂŐĞƌ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;'ĞƌŵĂŶŝĂͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
sĞǌĠƌŝŐĂǌŐĂƚſ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;EĠŵĞƚŽƌƐǌĄŐͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ





E>

sĞƌŬůĂƌĞŶ ĚĂƚ ŚĞƚ ƉƌŽĚƵĐƚ͗





KƑǁŝĂĚĐǌĂŵǇ͕ ǏĞ ƉƌŽĚƵŬƚ͗

E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ

ƐŵĞŶƐ ƚĂƉĂƚǇďĦƐ ĚƵŽŵĞŶǇƐ ŝƌ ƉĂƌĂƓĂƐ ĂƐŵĞŶƐ͕
ťŐĂůŝŽƚŽ ƐƵĚĂƌǇƟ ƓŝČ ĚĞŬůĂƌĂĐŝũČ͗ ϲ

dĈƐ ƉĞƌƐŽŶĂƐ ǀĈƌĚƐ͕ ƵǌǀĈƌĚƐ ƵŶ ƉĂƌĂŬƐƚƐ͕ ŬĂƐ ŝƌ
ƉŝůŶǀĂƌŽƚĂ ƐĂŐĂƚĂǀŽƚ ƓŽ ĚĞŬůĂƌĈĐŝũƵ͗ ϲ

sĂƌĚĂƐ ŝƌ ƉĂǀĂƌĚĦ ĂƐŵĞŶƐ͕ ŬƵƌŝƐ ťŐĂůŝŽƚĂƐ ƐƵĚĂƌǇƟ Ɠť
ƚĞĐŚŶŝŶť ĨĂŝůČ͗

dĈƐ ƉĞƌƐŽŶĂƐ ǀĈƌĚƐ͕ ƵǌǀĈƌĚƐ ƵŶ ĂĚƌĞƐĞ͕ ŬĂƐ ŝƌ
ƉŝůŶǀĂƌŽƚĂ ƐĂƐƚĈĚţƚ ƚĞŚŶŝƐŬŽ ĚŽŬƵŵĞŶƚĈĐŝũƵ͗

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
'ĞŶĞƌĂůŝŶŝƐ ĚŝƌĞŬƚŽƌŝƵƐ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;sŽŬŝĞƟũĂͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

ĞŶĞĚŝŬƚƐ ĨŽŶ ZţĚţǌĞůƐ
+ĞŶĞƌĈůĚŝƌĞŬƚŽƌƐ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;sĈĐŝũĂͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ



ƐƉĞųŶŝĂ ǁƐǌǇƐƚŬŝĞ ŽĚƉŽǁŝĞĚŶŝĞ ƉƌǌĞƉŝƐǇ ĚǇƌĞŬƚǇǁǇ
ϮϬϬϲͬϰϮͬt͘

ĐƵŵƉƌĞ ƚŽĚĂƐ ĂƐ ĚŝƐƉŽƐŝĕƁĞƐ ƌĞůĞǀĂŶƚĞƐ ĚĂ ŝƌĞĐƟǀĂ
ϮϬϬϲͬϰϮͬ͘

'ĞŚĂƌŵŽŶŝƐĞĞƌĚĞ ŶŽƌŵĞŶ ƚŽĞŐĞƉĂƐƚ͕ ǌŽĂůƐ ǀĞƌŵĞůĚ
ŝŶ ƌƟŬĞů ϳ;ϮͿ͗

ĂƐƚŽƐŽǁĂůŝƑŵǇ ŶĂƐƚħƉƵũČĐĞ ;ǌŚĂƌŵŽŶŝǌŽǁĂŶĞͿ
ŶŽƌŵǇ ǌŐŽĚŶŝĞ ǌ ĂƌƚǇŬƵųĞŵ ϳ;ϮͿ͗

EŽƌŵĂƐ ŚĂƌŵŽŶŝǌĂĚĂƐ ĂƉůŝĐĂĚĂƐ͕ ĐŽŶĨŽƌŵĞ ƌĞĨĞƌŝĚŽ
ŶŽ ƌƟŐŽ ϳ;ϮͿ͗





ĞŶƵŵŝƌĞĂ ƕŝ ŵŽĚĞůƵů͗ ϯ



E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ

E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ

E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ

E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ



EĂĂŵ ĞŶ ĂĚƌĞƐ ǀĂŶ ĚĞ ŐĞĂƵƚŽƌŝƐĞĞƌĚĞ ƉĞƌƐŽŽŶ Žŵ
ŚĞƚ ƚĞĐŚŶŝƐĐŚ ĚŽƐƐŝĞƌ ƐĂŵĞŶ ƚĞ ƐƚĞůůĞŶ͗





ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
ůŐĞŵĞĞŶ ĚŝƌĞĐƚĞƵƌ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;ƵŝƚƐůĂŶĚͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

^Z



ĂƚĂ ŝ ŵŝĞũƐĐĞ ŽƑǁŝĂĚĐǌĞŶŝĂ͗ ϱ



>ŽĐĂů Ğ ĚĂƚĂ ĚĂ ĚĞĐůĂƌĂĕĆŽ͗ ϱ

/ǌũĂǀůũƵũĞŵŽ ĚĂ ƉƌŽŝǌǀŽĚ
dŝƉ ŵĂƓŝŶĞ͗ Ϯ







ĂƚĂ ƕŝ ůŽĐƵů ĚĞĐůĂƌĂƜŝĞŝ͗ ϱ



EƵŵĞůĞ ƕŝ ƐĞŵŶĉƚƵƌĂ ƉĞƌƐŽĂŶĞŝ ĂƵƚŽƌŝǌĂƚĞ ƉĞŶƚƌƵ
ŠŶƚŽĐŵŝƌĞĂ ĐĉƌƜŝŝ ƚĞŚŶŝĐĞ͗

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
'ĞƌĞŶƚĞ 'ĞƌĂů͕ DĂĐŽŶ ƵƌŽƉĂ >ƚĚĂ͘
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;ůĞŵĂŶŚĂͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
DĂŶĂŐĞƌ 'ĞŶĞƌĂů͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;'ĞƌŵĂŶŝĂͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ







ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
ǇƌĞŬƚŽƌ ŐĞŶĞƌĂůŶǇ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;EŝĞŵĐǇͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

^s



sƌƐƚĂ ƐƚƌŽũĂ͗ Ϯ











EĄǌŽǀ Ă ŵŽĚĞů͗ ϯ
sǉƌŽďŶĠ ēşƐůŽ͗ ϰ
dǇƉ ǌĂƌŝĂĚĞŶŝĂ͗ Ϯ

^ĞƌŝũƐŬĂͬ-Ğ ƓƚĞǀŝůŬĂͬ-Ğ͗ ϰ

ƵƉƉĨǇůůĞƌ ĂůůĂ ƌĞůĞǀĂŶƚĂ ǀŝůůŬŽƌ ŝ ĚŝƌĞŬƟǀĞƚ
ϮϬϬϲͬϰϮͬ'͘



^<



ƚǉŵƚŽ ƉƌĞŚůĂƐƵũĞŵĞ͕ ǎĞ ƚĞŶƚŽ ǀǉƌŽďŽŬ͗



/ŵĞ ŝŶ ŵŽĚĞů͗ ϯ





DǇ͕ ϭ

ŝǌũĂǀůũĂŵŽ͕ ĚĂ ŝǌĚĞůĞŬ͗





^>



Dŝ͕ ϭ

^ĞƌŝĞŶƵŵŵĞƌ͗ ϰ

/ƐƉƵŶũĂǀĂ ƐǀĞ ƌĞůĞǀĂŶƚŶĞ ŽĚƌĞĚďĞ ĚŝƌĞŬƟǀĞ
ϮϬϬϲͬϰϮͬ͘

E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ











E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ

EŽŵĞ Ğ ĞŶĚĞƌĞĕŽ ĚĂ ƉĞƐƐŽĂ ĂƵƚŽƌŝǌĂĚĂ Ă ĐŽŵƉŝůĂƌ Ž
ĮĐŚĞŝƌŽ ƚĠĐŶŝĐŽ͗



EĂŵŶ ŽĐŚ ŵŽĚĞůů͗ ϯ

^ĞƌŝũƐŬŝ ďƌŽũ;ĞǀŝͿ͗ ϰ

Ƶ ĨŽƐƚ ĂƉůŝĐĂƚĞ ƵƌŵĉƚŽĂƌĞůĞ ƐƚĂŶĚĂƌĚĞ ĂƌŵŽŶŝǌĂƚĞ
ĐŽŶĨŽƌŵ ĂƌƟĐŽůƵůƵŝ ϳ;ϮͿ͗

/ŵŝħ ŝ ŶĂǌǁŝƐŬŽ ŽƌĂǌ ĂĚƌĞƐ ŽƐŽďǇ ƵƉŽǁĂǏŶŝŽŶĞũ ĚŽ
ƉƌǌǇŐŽƚŽǁĂŶŝĂ ĚŽŬƵŵĞŶƚĂĐũŝ ƚĞĐŚŶŝĐǌŶĞũ͗

DĂƐŬŝŶƚǇƉ͗ Ϯ



ĐŽƌĞƐƉƵŶĚĞ ƚƵƚƵƌŽƌ ĚŝƐƉŽǌŝƜŝŝůŽƌ ĞƐĞŶƜŝĂůĞ ĂůĞ
ĚŝƌĞĐƟǀĞŝ ϮϬϬϲͬϰϮͬ͘

/ĚĞŶƟƚĂƚĞĂ ƕŝ ƐĞŵŶĉƚƵƌĂ ƉĞƌƐŽĂŶĞŝ ŠŵƉƵƚĞƌŶŝĐŝƚĞ
ƉĞŶƚƌƵ ŠŶƚŽĐŵŝƌĞĂ ĚĞĐůĂƌĂƜŝĞŝ͗ ϲ

/ŶƚǇŐĂƌ ĂƩ ƉƌŽĚƵŬƚĞŶ͗

EĂǌŝǀ ŝ ŵŽĚĞů͗ ϯ



/ĚĞŶƟĚĂĚĞ Ğ ĂƐƐŝŶĂƚƵƌĂ ĚĂ ƉĞƐƐŽĂ ĂƵƚŽƌŝǌĂĚĂ Ă
ĞůĂďŽƌĂƌ Ă ĚĞĐůĂƌĂĕĆŽ͗ ϲ








/ŵŝħ ŝ ŶĂǌǁŝƐŬŽ ŽƌĂǌ ƉŽĚƉŝƐ ŽƐŽďǇ ƵƉŽǁĂǏŶŝŽŶĞũ ĚŽ
ƉƌǌǇŐŽƚŽǁĂŶŝĂ ĚĞŬůĂƌĂĐũŝ͗ ϲ

sŝ͕ ϭ

Dŝ͕ ϭ



EƵŵĉƌ ;ŶƵŵĞƌĞͿ ƐĞƌŝĞ͗ ϰ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ

EĂĂŵ ĞŶ ŚĂŶĚƚĞŬĞŶŝŶŐ ǀĂŶ ĚĞ ďĞǀŽĞŐĚĞ ƉĞƌƐŽŽŶ Žŵ
ĚĞ ǀĞƌŬůĂƌŝŶŐ ŽƉ ƚĞ ƐƚĞůůĞŶ͗ ϲ



dŝƉƵů ŵĂƕŝŶŝŝ͗ Ϯ

dŝƉŽ ĚĞ ŵĄƋƵŝŶĂ͗ Ϯ



ZK

ĞĐůĂƌĉŵ͕ Đĉ ƵƌŵĉƚŽƌƵů ƉƌŽĚƵƐ͗

ǀŽůĚŽĞƚ ĂĂŶ ĂůůĞ ƌĞůĞǀĂŶƚĞ ďĞƉĂůŝŶŐĞŶ ǀĂŶ ĚĞ
ZŝĐŚƚůŝũŶ ϮϬϬϲͬϰϮͬ͘







EƷŵĞƌŽ;ƐͿ ĚĞ ^ĠƌŝĞ͗ ϰ


EŽŵĞ Ğ DŽĚĞůŽ͗ ϯ





EŽŝ͕ ϭ

EƵŵĞƌ ƐĞƌǇũŶǇͬŶƵŵĞƌǇ ƐĞƌǇũŶĞ͗ ϰ

WůĂĂƚƐ ĞŶ ĚĂƚƵŵ ǀĂŶ ǀĞƌŬůĂƌŝŶŐ͗ ϱ



Wd



EſƐ͕ ϭ
ĞĐůĂƌĂŵŽƐ͕ ƋƵĞ Ž ƉƌŽĚƵƚŽ͗





ĞŬůĂƌĈĐŝũĂƐ ƉĂƌĂŬƐƤƓĂŶĂƐ ǀŝĞƚĂ ƵŶ ĚĂƚƵŵƐ͗ ϱ

^ĞƌŝĞŶƵŵŵĞƌ;ƐͿ͗ ϰ







EĂĂŵ ĞŶ ŵŽĚĞů͗ ϯ




WŝĞŵĤƌŽƟ ƓĈĚŝ ƐĂƐŬĂźŽƟĞ ƐƚĂŶĚĂƌƟ ͕ ŬĈ ŵŝŶĤƚƐ
ϳ͘ ƉĂŶƚĂ Ϯ͘ ƉƵŶŬƚĈ͗



dǇƉ ƵƌǌČĚǌĞŶŝĂ͗ Ϯ





E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ


EĂǌǁĂ ŝ ŵŽĚĞů͗ ϯ



DĂĐŚŝŶĞƚǇƉĞ͗ Ϯ



ƚďŝůƐƚ ǀŝƐĈŵ ďƻƟƐŬĂũĈŵ ŝƌĞŬƤǀĂƐ ϮϬϬϲͬϰϮͬ<
ƉƌĂƐţďĈŵ͘







ĞŬůĂƌĂĐŝũŽƐ ǀŝĞƚĂ ŝƌ ĚĂƚĂ͗ ϱ

WK

DǇ ŶŝǏĞũ ƉŽĚƉŝƐĂŶŝ͕ ϭ



EĂƵĚŽũĂŵŝ ŚĂƌŵŽŶŝǌƵŽƟ ƐƚĂŶĚĂƌƚĂŝ͕ ŬĂŝ ŶƵƌŽĚŽŵĂ
ƐƚƌĂŝƉƐŶǇũĞ ϳ;ϮͿ͗

E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ





^ĤƌŝũĂƐ ŶƵŵƵƌƐ;ͲŝͿ͗ ϰ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ

tŝũ͕ ϭ



DĂƓţŶĂƐ ƟƉƐ͗ Ϯ

EŽƐĂƵŬƵŵƐ ƵŶ ŵŽĚĞůŝƐ͗ ϯ



E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ



ĞŬůĂƌĤũĂŵ͕ ŬĂ ƉƌŽĚƵŬƚƐ͗

^ĞƌŝũŽƐ ŶƵŵĞƌŝƐ ;-ŝĂŝͿ͗ ϰ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ







WĂǀĂĚŝŶŝŵĂƐ ŝƌ ŵŽĚĞůŝƐ͗ ϯ





DĤƐ͕ ϭ

^ǌĠƌŝĂƐǌĄŵ;ŽŬͿ͗ ϰ

ǌ ĂůĄďďŝ ŚĂƌŵŽŶŝǌĄůƚ ƐǌĂďǀĄŶǇŽŬ ŬĞƌƺůƚĞŬ
ĂůŬĂůŵĂǌĄƐƌĂ Ă ϳ;ϮͿ ĐŝŬŬĞůǇ ƐǌĞƌŝŶƚ͗

hƟůŝǌǌŽ ĚĞŐůŝ ƐƚĂŶĚĂƌĚ ĂƌŵŽŶŝǌǌĂƟ͕ ĐŽŵĞ ŝŶĚŝĐĂƚŽ
ŶĞůůΖƌƟĐŽůŽ ϳ;ϮͿ͗



WĂƌĞŝƓŬŝĂŵĞ͕ ŬĂĚ ƓŝƐ ƉƌŽĚƵŬƚĂƐ͗

EĠǀ ĠƐ ŵŽĚĞůů͗ ϯ



>s

>d

Dŝ͕ ϭ

ƵƐƚƌĞǌĂ ǀƐĞŵ ǌĂĚĞǀŶŝŵ ĚŽůŽēďĂŵ ŝƌĞŬƟǀĞ
ϮϬϬϲͬϰϮͬ^͘



ƐƉŰŸĂ ƉƌşƐůƵƓŶĠ ƵƐƚĂŶŽǀĞŶŝĂ Ă ǌĄŬůĂĚŶĠ ƉŽǎŝĂĚĂǀŬǇ
ƐŵĞƌŶŝĐĞ ē͘ ϮϬϬϲͬϰϮͬ^͘





<ŽƌŝƓčĞŶŝ ƐƵ ƵƐŬůĂĝĞŶŝ ƐƚĂŶĚĂƌĚŝ ŬĂŽ ƓƚŽ ũĞ ŶĂǀĞĚĞŶŽ
Ƶ ğůĂŶƵ ϳ;ϮͿ͗

,ĂƌŵŽŶŝĞƌĂĚĞ ƐƚĂŶĚĂƌĚĞƌ ĂŶǀćŶĚƐ͕ ƐĊƐŽŵ ĂŶŐĞƐ ŝ
ĂƌƟŬĞů ϳ;ϮͿ͗

hƉŽƌĂďůũĞŶŝ ƵƐŬůĂũĞŶŝ ƐƚĂŶĚĂƌĚŝ͕ ŬŽƚ ũĞ ŶĂǀĞĚĞŶŽ ǀ
ēůĞŶƵ ϳ;ϮͿ͗

WŽƵǎŝƚĠ ŚĂƌŵŽŶŝǌŽǀĂŶĠ ŶŽƌŵǇ͕ ŬƚŽƌĠ ƐĂ ƵǀĄĚǌĂũƷ ǀ
ůĄŶŬƵ ē͘ ϳ;ϮͿ͗

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
ĂƚƵŵ ŝ ŵĞƐƚŽ ŝǌĚĂǀĂŶũĂ ĚĞŬůĂƌĂĐŝũĞ͗ ϱ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
WůĂƚƐ ŽĐŚ ĚĂƚƵŵ ĨƂƌ ŝŶƚǇŐĞƚ͗ ϱ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
<ƌĂũ ŝŶ ĚĂƚƵŵ ŝǌũĂǀĞ͗ ϱ

E /^K ϰϮϱϰ-ϭ͗ϮϬϭϯ
E /^K ϰϮϱϰ-ϳ͗ϮϬϬϵ
DŝĞƐƚŽ Ă ĚĄƚƵŵ ƉƌĞŚůĄƐĞŶŝĂ͗ ϱ







/ĚĞŶƟƚĞƚ ŝ ƉŽƚƉŝƐ ůŝĐĂ ŽǀůĂƓčĞŶŽŐ ǌĂ ƐĂƐƚĂǀůũĂŶũĞ
ĚĞŬůĂƌĂĐŝũĞ͗ ϲ





/ŵĞ ŝ ĂĚƌĞƐĂ ŽƐŽďĞ ŽǀůĂƓčĞŶĞ ǌĂ ƐĂƐƚĂǀůũĂŶũĞ ƚĞŚŶŝğŬĞ ĚĂƚŽƚĞŬĞ͗



ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
'ĞŶĞƌĂůŶŝ ĚŝƌĞŬƚŽƌ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;EĞŵĂēŬĂͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ
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/ĚĞŶƟƚĞƚ ŽĐŚ ƐŝŐŶĂƚƵƌ ĨƂƌ ƉĞƌƐŽŶ ŵĞĚ ďĞĨŽŐĞŶŚĞƚ ĂƩ
ƵƉƉƌćƩĂ ŝŶƚǇŐĞƚ͗ ϲ











/ŵĞ ŝŶ ŶĂƐůŽǀ ŽƐĞďĞ͕ ƉŽŽďůĂƓēĞŶĞ ǌĂ ƉƌŝƉƌĂǀŽ
ƚĞŚŶŝēŶĞ ĚĂƚŽƚĞŬĞ͗



EĂŵŶ ŽĐŚ ĂĚƌĞƐƐ ĨƂƌ ƉĞƌƐŽŶ ďĞŚƂƌŝŐ ĂƩ ƵƉƉƌćƩĂ
ĚĞŶ ƚĞŬŶŝƐŬĂ ĚŽŬƵŵĞŶƚĂƟŽŶĞŶ͗





/ƐƚŽǀĞƚŶŽƐƚ ŝŶ ƉŽĚƉŝƐ ŽƐĞďĞ͕ ŽƉŽůŶŽŵŽēĞŶĞ ǌĂ
ƉƌŝƉƌĂǀŽ ŝǌũĂǀĞ͗ ϲ

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
'ĞŶĞƌĂůŶŝ ĚŝƌĞŬƚŽƌ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;EĞŵēŝũĂͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
ĚŵŝŶŝƐƚƌĂƟǀ ĐŚĞĨ͕ DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;dǇƐŬůĂŶĚͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ

ii





DĞŶŽ Ă ƉŽĚƉŝƐ ŽƐŽďǇ ŽƉƌĄǀŶĞŶĞũ ǀǇƉƌĂĐŽǀĂƛ ƚŽƚŽ
ƉƌĞŚůĄƐĞŶŝĞ͗ ϲ





DĞŶŽ Ă ĂĚƌĞƐĂ ŽƐŽďǇ ŽƉƌĄǀŶĞŶĞũ ǌŽƐƚĂǀŝƛ ƚĞĐŚŶŝĐŬǉ
ƐƷďŽƌ͗



ĞŶĞĚŝŬƚ ǀŽŶ ZŝĞĚĞƐĞů
'ĞŶĞƌĄůŶǇ ƌŝĂĚŝƚĞű DĂĐŽŶ ƵƌŽƉĞ 'ŵď,
,ĂŐĞŶĂƵĞƌ ^ƚƌĂƘĞ ϱϵ
ϲϱϮϬϯ tŝĞƐďĂĚĞŶ ;EĞŵĞĐŬŽͿ
ďǀŽŶƌŝĞĚĞƐĞůΛŵĂĐĚŽŶ͘ĐŽŵ
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Introduction
The MacDon PW8 Pick-Up Header is designed to pick up windrows and feed them into a combine. This manual contains
operating and maintenance procedures for the Pick-Up Header for the following combines:
Combine

Model

Case IH

50/60/7088, 51/61/7130, 51/61/7140, 70/8010, 71/81/9120, 72/82/9230, and 72/82/9240

John Deere

96/97/9860STS, 96/97/9870, S650/660/670/680/690, 9660WTS, and T670

New Holland

All CR/CX Series

Versatile

RT490

When setting up the machine or making adjustments, review and follow the recommended machine settings in all relevant
MacDon publications. Failure to do so may compromise machine function and machine life and may result in a hazardous
situation.
MacDon provides warranty for Customers who operate and maintain their equipment as described in this manual. A copy
of the MacDon Industries Limited Warranty Policy, which explains this warranty, should have been provided to you by your
Dealer. Damage resulting from any of the following conditions will void the warranty:
•

Accident

•

Misuse

•

Abuse

•

Improper maintenance or neglect

•

Abnormal or extraordinary use of the machine

•

Failure to use the machine, equipment, component, or part in accordance with the manufacturer’s instructions

Conventions
•

Right and left are determined from the operator’s position. The front of the header is the side that faces the crop; the
back of the header is the side that connects to the combine.

•

Unless otherwise noted, use the standard torque values provided in Chapter 8.1 Torque Specifications, page 279.

NOTE:
Keep your MacDon publications up-to-date. The most current version can be downloaded from our website
(www.macdon.com) or from our Dealer-only site (https://portal.macdon.com) (login required).
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Keep this manual handy for frequent reference and to pass on
to new Operators or Owners. The PW8 Pick-Up Header Parts
Catalog also is supplied with your new header. Call your Dealer
if you need assistance, information, or additional copies of the
manuals.
Store the operator’s manual and the parts catalog in the
manual case (A) attached to the back of the header.

A

Use this manual as your first source of information about the
machine. If you follow the instructions provided in this manual,
the pick-up header will work well for many years. Use the Table
of Contents and the Index to guide you to specific areas. Study
the Table of Contents to familiarize yourself with how the
material is organized.

1014047

Carefully read all the material provided before attempting to
maintain, service, or use the machine.

Figure 1: Manual Case

This manual is available in English, Portuguese, Spanish, and
Russian.

215325
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Summary of Changes
The following table lists the changes made from the previous version of this document:

Section

Summary of Change

Declaration of Conformity, page i Updated Declaration of Conformity for model year 2021.

Internal Use
Only
Engineering,
Safety

1.7 Safety Sign Locations, page 8

Updated to include decal MD #304865.

ECN 58722

1.8 Understanding Safety Signs,
page 16

Updated to include decal MD #304865.

ECN 58722

5.2.1 Maintenance Schedule/
Record, page 163

Updated maintenance schedule/record to include greasing intervals
for optional caster wheels.

Product
Support,
Tech Pubs

5.3.2 Greasing Points, page 167

Updated grease point illustration to include grease point on
optional caster wheels.

Product
Support

N/A

Removed topics regarding draper belt tension assessment and
adjustment.

Product
Support

215325
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Serial Number
The serial number plate (A) is located on the left endsheet.
Record the serial number of the MacDon PW8 Pick-Up
Header here:
____________________________________________

1014044

A

Figure 2: Left Side — Rear View
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1.1

Safety

Safety Alert Symbols

This safety alert symbol indicates important safety messages in
this manual and on safety signs on the machine.
This symbol means:
•

ATTENTION!

•

BECOME ALERT!

•

YOUR SAFETY IS INVOLVED!

1000915

Carefully read and follow the safety message accompanying this
symbol.
Why is safety important to you?
•

Accidents disable and kill

•

Accidents cost

•

Accidents can be avoided

215325
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1.2

Signal Words

Three signal words, DANGER, WARNING, and CAUTION, are used to alert you to hazardous situations. Two signal words,
IMPORTANT and NOTE, identify non-safety related information. Signal words are selected using the following guidelines:

DANGER
Indicates an imminently hazardous situation that, if not avoided, will result in death or serious injury.

WARNING
Indicates a potentially hazardous situation that, if not avoided, could result in death or serious injury. It may also be
used to alert against unsafe practices.

CAUTION
Indicates a potentially hazardous situation that, if not avoided, may result in minor or moderate injury. It may be used
to alert against unsafe practices.
IMPORTANT:
Indicates a situation that, if not avoided, could result in a malfunction or damage to the machine.
NOTE:
Provides additional information or advice.

215325
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1.3

General Safety
CAUTION

The following general farm safety precautions should be part of
your operating procedure for all types of machinery.

•

Hard hat

•

Protective footwear with slip-resistant soles

•

Protective glasses or goggles

•

Heavy gloves

•

Wet weather gear

•

Respirator or filter mask

1000004

Protect yourself when assembling, operating, and servicing
machinery, wear all protective clothing and personal safety
devices that could be necessary for the job at hand. Do NOT
take chances. You may need the following:

Figure 1.2: Safety Equipment

In addition, take the following precautions:
Be aware that exposure to loud noises can cause hearing
impairment or loss. Wear suitable hearing protection devices
such as earmuffs or earplugs to help protect against loud
noises.

1000005

•

Figure 1.3: Safety Equipment
Provide a first aid kit in case of emergencies.

•

Keep a properly maintained fire extinguisher on the machine.
Be familiar with its proper use.

•

Keep young children away from machinery at all times.

•

Be aware that accidents often happen when the Operator is
tired or in a hurry. Take time to consider safest way. NEVER
ignore warning signs of fatigue.

1010391

•

Figure 1.4: Safety Equipment

215325
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Wear close-fitting clothing and cover long hair. NEVER wear
dangling items such as scarves or bracelets.

•

Keep all shields in place. NEVER alter or remove safety
equipment. Make sure driveline guards can rotate
independently of shaft and can telescope freely.

•

Use only service and repair parts made or approved by
equipment manufacturer. Substituted parts may not meet
strength, design, or safety requirements.

1000007

•

Figure 1.5: Safety around Equipment
Keep hands, feet, clothing, and hair away from moving parts.
NEVER attempt to clear obstructions or objects from a
machine while the engine is running.

•

Do NOT modify the machine. Unauthorized modifications
may impair machine function and/or safety. It may also
shorten the machine’s life.

•

To avoid injury or death from unexpected startup of the
machine, ALWAYS stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1000008

•

Figure 1.6: Safety around Equipment
Keep service area clean and dry. Wet and/or oily floors are
slippery. Wet spots can be dangerous when working with
electrical equipment. Be sure all electrical outlets and tools
are properly grounded.

•

Keep work area well lit.

•

Keep machinery clean. Straw and chaff on a hot engine are
fire hazards. Do NOT allow oil or grease to accumulate on
service platforms, ladders, or controls. Clean machines before
storage.

•

NEVER use gasoline, naphtha, or any volatile material for
cleaning purposes. These materials may be toxic and/or
flammable.

•

When storing machinery, cover sharp or extending
components to prevent injury from accidental contact.

215325
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•

Figure 1.7: Safety around Equipment
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1.4

Maintenance Safety

To ensure your safety while maintaining machine:
•

Review the operator’s manual and all safety items before
operation and/or maintenance of the machine.

•

Place all controls in Neutral, stop the engine, set the park
brake, remove the ignition key, and wait for all moving parts
to stop before servicing, adjusting, and/or repairing.

•

Follow good shop practices:
– Keep service areas clean and dry
1000009

– Be sure electrical outlets and tools are properly grounded
– Keep work area well lit
Figure 1.8: Safety around Equipment
Relieve pressure from hydraulic circuits before servicing and/
or disconnecting the machine.

•

Make sure all components are tight and that steel lines,
hoses, and couplings are in good condition before applying
pressure to hydraulic systems.

•

Keep hands, feet, clothing, and hair away from all moving
and/or rotating parts.

•

Clear the area of bystanders, especially children, when
carrying out any maintenance, repairs, or adjustments.

•

Install transport lock or place safety stands under the frame
before working under the machine.

•

If more than one person is servicing the machine at the same
Figure 1.9: Equipment NOT Safe for Children
time, be aware that rotating a driveline or other
mechanically-driven component by hand (for example,
accessing a lubricant fitting) will cause drive components in other areas (belts, pulleys, and knives) to move. Stay clear
of driven components at all times.

•

Wear protective gear when working on the machine.

•

Wear heavy gloves when working on knife components.

1000004

1008958

•

Figure 1.10: Safety Equipment
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Hydraulic Safety

•

Always place all hydraulic controls in Neutral before leaving
the operator’s seat.

•

Make sure that all components in the hydraulic system are
kept clean and in good condition.

•

Replace any worn, cut, abraded, flattened, or crimped hoses
and steel lines.

•

Do NOT attempt any makeshift repairs to hydraulic lines,
fittings, or hoses by using tapes, clamps, cements, or welding.
The hydraulic system operates under extremely highpressure. Makeshift repairs will fail suddenly and create
hazardous and unsafe conditions.

1001205

1.5

Figure 1.11: Testing for Hydraulic Leaks
Wear proper hand and eye protection when searching for
high-pressure hydraulic leaks. Use a piece of cardboard as a
backstop instead of hands to isolate and identify a leak.

•

If injured by a concentrated high-pressure stream of
hydraulic fluid, seek medical attention immediately. Serious
infection or toxic reaction can develop from hydraulic fluid
piercing the skin.

1001207

•

Figure 1.12: Hydraulic Pressure Hazard
Make sure all components are tight and steel lines, hoses,
and couplings are in good condition before applying pressure
to a hydraulic system.

1000013

•

Figure 1.13: Safety around Equipment

215325
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1.6

Safety Signs

Keep safety signs clean and legible at all times.

•

Replace safety signs that are missing or illegible.

•

If the original part on which a safety sign was installed is
replaced, be sure the repair part displays the current
safety sign.

•

Replacement safety signs are available from your MacDon
Dealer Parts Department.

1000694

•

Figure 1.14: Operator’s Manual Decal

1.6.1

Installing Safety Decals

1.

Clean and dry the installation area.

2.

Decide exactly where you are going to place the decal.

3.

Remove the smaller portion of the split backing paper.

4.

Place the decal in position and slowly peel back the remaining paper, smoothing the decal as it is applied.

5.

Prick small air pockets with a pin and smooth out.

215325
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1.7

Safety Sign Locations
F

G

E

A

F
E

B
C
1033096

A
D
Figure 1.15: Header Decals – Case IH
A - MD #184370
D - MD #184422
G - MD #304865

B - MD #166466
E - MD #184420

C - MD #184372
F - MD #237298

C

B

D

F

E

G

1033100

A

Figure 1.16: Header Decals
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F
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E

A

F
E

B
C
1033126

A
D
Figure 1.17: Header Decals – John Deere
A - MD #184370
D - MD #184422
G - MD #304865

B - MD #166466
E - MD #184420

C - MD #184372
F - MD #237298

C

B

D

F

E

G

1033100

A

Figure 1.18: Header Decals
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G
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A
D
Figure 1.19: Header Decals – New Holland
A - MD #184370
D - MD #184422
G - MD #304865

B - MD #166466
E - MD #184420

C - MD #184372
F - MD #237298

C

B

D

E

F

G

1033100

A

Figure 1.20: Header Decals
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G
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C
1033117
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D
Figure 1.21: Header Decals – Versatile
A - MD #184370
D - MD #184422
G - MD #304865

B - MD #166466
E - MD #184420

C - MD #184372
F - MD #237298

C

B

D

E

F

G

1033100

A

Figure 1.22: Header Decals
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F
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G

E
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A
1011926

C

D
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Figure 1.23: Driveline and Hold-Down Decals – Case IH
A - MD #30316
D - MD #184422 (Behind Endshield)
G - MD #304865

B - MD #191099
E - MD #237229

C - MD #36651
F - MD #237254

B
D
A
C

E

F

1033120

G

Figure 1.24: Driveline and Hold-Down Decals
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G

E

F

E

F

A
1033123

C

D

B

Figure 1.25: Driveline and Hold-Down Decals – John Deere
A - MD #30316
D - MD #184422 (Behind Endshield)
G - MD #304865

B - MD #191099
E - MD #237229

C - MD #36651
F - MD #237254

B
D
A
C

E

F

1033120

G

Figure 1.26: Driveline and Hold-Down Decals
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G

E

E

F
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A
1033124

C

D

B

Figure 1.27: Driveline and Hold-Down Decals – New Holland
A - MD #30316
D - MD #184422 (Behind Endshield)
G - MD #304865

B - MD #191099
E - MD #237229

C - MD #36651
F - MD #237254

B
D
A
C

E

F

1033120

G

Figure 1.28: Driveline and Hold-Down Decals
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E

F

G

E

F

A
1033125

B
C

D
Figure 1.29: Driveline and Hold-Down Decals – Versatile
A - MD #30316
D - MD #184422 (Behind Endshield)
G - MD #304865

B - MD #191099
E - MD #237229

C - MD #36651
F - MD #237254

B
D
A
C

E

F

1033120

G

Figure 1.30: Driveline and Hold-Down Decals
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Understanding Safety Signs

MD #30316
Driveline entanglement hazard
DANGER
•

Rotating driveline contact can cause death—keep away!

Do NOT operate without:
All driveline guards, tractor, and equipment shields in place.

•

Drivelines securely attached at both ends.

•

Driveline guards that turn freely on driveline.

1006945

•

Figure 1.31: MD #30316
MD #36651
Driveline entanglement hazard
DANGER
•

Rotating driveline contact can cause death—keep away!

•

Stopping the engine and removing the key before opening
shield.

•

All driveline guards, tractor, and equipment shields in place.

1004037

Do NOT operate without:

Figure 1.32: MD #36651
MD #166466
High-pressure oil hazard
WARNING
To prevent serious injury, gangrene, or death:
Do NOT go near leaks.

•

Do NOT use finger or skin to check for leaks.

•

Lower load or relieve hydraulic pressure before loosening
fittings.

•

High-pressure oil can easily puncture skin, and can cause
serious injury, gangrene, or death.

•

If injured, seek emergency medical help. Immediate surgery
is required to remove oil.

215325

1000706

•
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Figure 1.33: MD #166466
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MD #184370
Hazard crushing hazard
DANGER

•

Fully raise header, stop the engine, remove the key, and
engage mechanical safety locks on combine or windrower
before going under header.

•

Alternatively, rest header on ground, stop the engine, and
remove the key before servicing.

1006433

To prevent injury or death from fall of raised header:

Figure 1.34: MD #184370
MD #184372
General hazard pertaining to machine operation and servicing
DANGER

•

Read the operator’s manual and follow all safety
instructions. If you do not have a manual, obtain one from
your Dealer.

•

Do NOT allow untrained persons to operate the machine.

•

Review safety instructions with all Operators every year.

•

Ensure that all safety signs are installed and legible.

•

Make certain everyone is clear of machine before starting
engine and during operation.

•

Keep riders off the machine.

•

Keep all shields in place and stay clear of moving parts.

•

Disengage header drive, put transmission in Neutral, and
wait for all movement to stop before leaving operator’s
position.

•

Stop the engine and remove the key from the ignition
before servicing, adjusting, lubricating, cleaning, or
unplugging machine.

•

Engage safety props to prevent lowering of raised unit
before servicing in the raised position.

•

Use slow moving vehicle emblem and flashing warning lights
when operating on roadways unless prohibited by law.

215325
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To prevent injury or death from improper or unsafe machine
operation:

Figure 1.35: MD #184372
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MD #184420
Crushing hazard
DANGER
To prevent injury or death from being pinned or crushed:
Stay clear of header while machine is operating or in
motion.

1006938

•

Figure 1.36: MD #184420
MD #184422
Hand and arm entanglement hazard
WARNING
To prevent injury:
Stop engine and remove key before opening shield.

•

Do NOT operate without shields in place.

1000923

•

Figure 1.37: MD #184422

215325
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MD #191099
Auger entanglement hazard
DANGER
To prevent injury:
•

Stop engine and remove key before opening shield.

•

Do NOT operate without shields in place.

General hazard pertaining to machine operation and servicing
DANGER
To prevent injury or death from improper or unsafe machine
operation:
Read the operator’s manual and follow safety instructions. If
you do not have a manual, obtain one from your Dealer.

•

Do NOT allow untrained persons to operate the machine.

•

Review safety instructions with all Operators every year.

•

Ensure that all safety signs are installed and legible.

•

Make certain everyone is clear of machine before starting
engine and during operation.

•

Keep riders off the machine.

•

Keep all shields in place and stay clear of moving parts.

•

Disengage header drive, put transmission in Neutral, and
wait for all movement to stop before leaving operator’s
position.

•

Stop the engine and remove the key from the ignition
before servicing, adjusting, lubricating, cleaning, or
unplugging machine.

•

Engage safety locks to prevent lowering of unit before
servicing in the raised position.

•

Use slow moving vehicle emblem and flashing warning lights
when operating on roadways unless prohibited by law.

215325
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•
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MD #237229
Header crushing hazard
DANGER

•

Fully raise header, stop the engine, remove the key, and
engage mechanical safety locks on combine or windrower
before going under header

•

Alternatively, rest header on ground, stop the engine, and
remove the key before servicing

1006435

To prevent injury or death from fall of raised header:

Figure 1.39: MD #237229
MD #237254
Header entanglement hazard
DANGER
To prevent injury from entanglement with rotating auger:
Stand clear of auger while machine is running

1006436

•

Figure 1.40: MD #237254
MD #237298
Auger entanglement hazard
DANGER
To prevent injury from entanglement with rotating auger:
Stand clear of auger while machine is running

1006939

•

Figure 1.41: MD #237298

215325

20

Revision A

SAFETY

MD #304865
Header crushing hazard
WARNING
To prevent injury or death from fall of raised header:
Do NOT lift header at marked locations.

•

Only use marked locations to lower header from vertical to
horizontal position
1031610

•

Figure 1.42: MD #304865
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2.1

Product Overview

Header Specifications

Table 2.1 Header Specifications
Specifications

Components
Frame and Structure
Width to edge of tires

Refer to 2.2 Header Dimensions, page 24

Width (transport lights extended)

Refer to 2.2 Header Dimensions, page 24

Depth

Refer to 2.2 Header Dimensions, page 24

Height (transport lights extended)

Refer to 2.2 Header Dimensions, page 24

Weight (not including completion packages)

1366 kg (3006 lb.)

Carrier

Case IH, New Holland, John Deere, Versatile

Lighting

Two amber transport

Manual storage

Header mounted manual storage case

Pick-up
Actual picking width

Refer to 2.2 Header Dimensions, page 24

Draper width

Refer to 2.2 Header Dimensions, page 24
392

Quantity of pick-up fingers
Draper drives

Two 97 cc (5.9 cu. in.) hydraulic motors

Auger
Diameter (including flighting)

615 mm (24 in.)

Tube diameter

410 mm (16 in.)
13–22

Quantity of fingers
Finger diameter

16 mm (5/8 in.) diameter induction hardened
141–204 rpm

Speed (combine dependent)
Driveline
Type

Heavy duty PTO type, fully shielded with built-in clutch

Connections

Locking collar

Tires
Size

18-1/2 / 8-1/2 x 8

Pressure

240–310 kPa (35–45 psi)

NOTE:
Specifications and design are subject to change without notice or obligation to revise previously sold units.

215325

23

Revision A

PRODUCT OVERVIEW

2.2

Header Dimensions

Figure 2.1: Header Dimensions

A
B

C
D

A - 565.8 cm (222 3/4 in.)
D - 476.6 cm (187 5/8 in.)

1006793

E

B - 516.9 cm (203 1/2 in.)
E - 531.8 cm (209 3/8 in.)

C - 452.3 cm (178 1/8 in.)

C

D

B

1006792

A

Figure 2.2: Header Dimensions
A - 246.1 cm (96 7/8 in.)
C - 154.4 cm (60 3/4 in.)

215325
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B - 251.3 cm (98 7/8 in.)
D - 138.1 cm (54 3/8 in.)
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2.3

Component Identification

Figure 2.3: PW8 Pick-Up Header

S

R
Q

Y

A

X
W
V

B

U
T
S
R
Q

C
D
F

P

G

N
J
L

215325

A

H
1006795

M

A - Transport Light
D - Stripper Plate
G - Auger Pan
K - Manual Case
N - Draper Drive Motor
R - Reflector
U - Hold-Down
X - Rear Draper Deck

E

K

B - Endshield (Fixed)
E - Auger
H - Multicoupler Receptacle
L - Endshield (Latched)
P - Hold-Down Lift Cylinder
S - Handle
V - Hold-Down Fiberglass Rod
Y - Auger Flighting

25

C - Transition Frame
F - Auger Finger
J - Driveline
M - Hold-Down Cylinder Safety Prop
Q - Gauge Wheel
T - Draper Finger
W - Forward Draper Deck
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Definitions

The following definitions and acronyms may be used in this manual:
Term

Definition

API

American Petroleum Institute

ASTM

American Society of Testing and Materials

Bolt

A headed and externally threaded fastener that is designed to be paired with a nut

CGVW

Combined gross vehicle weight

Finger tight

Finger tight is a reference position where sealing surfaces or components are making
contact with each other and the fitting has been tightened to a point where the fitting is
no longer loose

F.F.F.T.

Flats from finger tight

GVW

Gross vehicle weight

hp

Horsepower

JIC

Joint Industrial Council: A standards body that developed the standard sizing and shape
for original 37° flared fitting

n/a

Not applicable

Nut

An internally threaded fastener that is designed to be paired with a bolt

NPT

National Pipe Thread: A style of fitting used for low pressure port openings, threads on
NPT fittings are uniquely tapered for an interference fit

ORB

O-ring boss: A style of fitting commonly used in port openings on manifolds, pumps,
and motors

ORFS

O-ring face seal: A style of fitting commonly used for connecting hoses and tubes. This
style of fitting is also commonly called an O-ring seal (ORS)

Pick-Up Header

A machine that attaches to a combine and picks up grain that has been cut and laid in
windrows

PTO

Power take-off

RoHS (Reduction of
Hazardous Substances)

A directive by the European Union to restrict the use of certain hazardous substances
(such as hexavalent chromium used in some yellow zinc platings)

SAE

Society of Automotive Engineers

Screw

A headed and externally threaded fastener that threads into preformed threads or forms
its own thread in one of the mating parts

Soft joint

A joint made with the use of a fastener where the joining materials are compressible or
experience relaxation over a period of time

spm

Strokes per minute

Tension

Axial load placed on a bolt or screw, usually measured in Newtons (N) or pounds (lb.)

T.F.F.T.

Turns from finger tight

Torque

The product of a force X lever arm length, usually measured in Newton-meters (Nm) or
foot-pounds (lbf∙ft)

Torque angle

A tightening procedure where the fitting is assembled to a precondition (finger tight) and
then the nut is turned further a number of degrees or a number of flats to achieve its final
position
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Term

Definition

Torque-tension

The relationship between the assembly torque applied to a piece of hardware and the
axial load it induces in the bolt or screw

Tractor

Agricultural-type tractor

Truck

A four-wheel highway/road vehicle weighing no less than 3400 kg (7500 lb.)

Washer

A thin cylinder with a hole or slot located in the center and is to be used as a spacer, load
distribution element or a locking mechanism
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3.1

Operation

Owner/Operator Responsibilities
CAUTION

•

It is your responsibility to read and understand this manual completely before operating the header. Contact your
Dealer if an instruction is not clear to you.

•

Follow all safety messages in the manual and on safety decals applied to the machine.

•

Remember that YOU are the key to safety. Good safety practices protect you and the people around you.

•

Before allowing anyone to operate the header, for however short a time or distance, make sure they have been
instructed in its safe and proper use.

•

Review the manual and all safety related items with all Operators annually.

•

Be alert for other Operators not using recommended procedures or not following safety precautions. Immediately
correct mistakes to prevent accidents.

•

Do NOT modify the machine. Unauthorized modifications may impair function and/or safety and affect machine life.

•

The safety information given in this manual does NOT replace safety codes, insurance needs, or laws governing your
area. Be sure your machine meets the standards set by these regulations.

215325
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3.2

Operational Safety
CAUTION

•

Follow all safety and operational instructions given in your combine Operator's Manual. If you do not have a
combine manual, get one from your Dealer and read it thoroughly.

•

Never start or move the machine until you are sure all bystanders have cleared the area.

•

To avoid bodily injury or death from unexpected startup of machine, always stop combine engine and remove key
before adjusting or removing plugged material from the machine.

•

Check for excessive vibration and unusual noises. If there is any indication of trouble, shut down and inspect the
machine.

CAUTION
Follow proper shutdown procedure:
•

Engage combine brake.

•

Turn off engine and remove key.

•

Wait for all movement to stop.

•

Dismount and engage safety props before inspecting raised machine.

•

Operate only in daylight or good artificial light.

215325
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3.3

Endshields

The endshields are molded polyethylene covers that are attached to the ends of the header. They provide shielding for the
header drive components and also display the make of the combine. The left endshield is hinged to the endsheet and can
be opened for routine maintenance or easily removed for major servicing. The right endshield is bolted directly to the
header.

3.3.1

Opening Left Endshield

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the engine and remove the key from the ignition.

3.

Use a slotted screwdriver to unlock endshield (B) by turning
latch (A) counterclockwise until it stops (slightly more than
one half turn).

1006846

B

A
Figure 3.1: Endshield Closed
4.

Grasp forward end of endshield (A) and pull open until
support (B) engages and holds endshield in open position.

A

NOTE:
If additional access to the drive area is required, remove
the endshield. Refer to 3.3.3 Removing Left Endshield, page
33.

1006845

B

Figure 3.2: Endshield Open
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3.3.2
1.

Closing Left Endshield

Move endshield (A) slightly so support (B) can be moved
out of the locked position.

A

1006845

B

Figure 3.3: Endshield Support
Close endshield (A) ensuring magnet (B) and stop (C) in the
header frame are aligned. This will ensure that latch (D)
aligns with receptacle (E).

B
C
A

NOTE:
Latch (D) and magnet (B) positions are factory-set and
should not require adjustment.

E

D

1006857

2.

Figure 3.4: Endshield
3.

If the front of the endshield needs to be raised or lowered,
loosen nuts (B) on clips (C) at the back of endshield (A), and
reposition the endshield. Tighten nuts (B).
IMPORTANT:
Do NOT overtighten nuts (B). Overtightening can damage
the endshield.

B
A

1006955

C

Figure 3.5: Endshield Adjustment
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4.

Close endshield (D) and use a slotted screwdriver to turn
latch (A) clockwise until it stops (slightly more than one
half turn).

D

B

NOTE:
When the latch is fully engaged, the slot will align with
notch (C), and the endshield will draw tightly against the
header.

A

Check that magnet (B) on the endshield is against the
header endsheet and aligned with the cutout in the frame,
and that latch (A) is engaged.

C
1022194

5.

Figure 3.6: Endshield Closed

3.3.3

Removing Left Endshield

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the engine and remove the key from the ignition.

3.

Grasp the forward end of endshield (C) and pull it open
until support (B) engages and holds the endshield in an
open position.

4.

Remove nut (A) securing support (B) to endshield (C), and
move support (B) off the bolt.

C

B

1022340

A

Figure 3.7: Removing Support
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Swing endshield (A) fully back and loosen nuts (B) on
clips (C) at the back of the endshield so the clips disengage
the slots in the header frame.

6.

Move endshield (A) away from the header.

C

B
1006955

5.

A
Figure 3.8: Removing Endshield

3.3.4

Installing Left Endshield

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
Lower the header to the ground.

2.

Shut down the engine and remove the key from the ignition.

3.

Hold endshield (A) up to the frame and insert clips (C) into
the slots in the header frame.

4.

Tighten nuts (B) on clips (C) just enough to hold the
endshield in place.

C

B
A

1006955

1.

Figure 3.9: Attaching Endshield
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5.

Close endshield (A), ensuring magnet (B) and stop (C) in the
header frame are aligned. Doing so will ensure that
latch (D) aligns with receptacle (E).

B
C
A

NOTE:
Latch (D) and magnet (B) positions are factory-set and
should not require adjustment.
If adjustment is necessary, loosen the nuts on the clips
installed in Step 3, page 34 and reposition endshield (A).
Tighten the nuts but do NOT overtighten. Overtightening
the nuts can damage the endshield.

E

1006857

6.

D

Figure 3.10: Aligning Endshield
7.

Open endshield (C) slightly so support (B) can be installed
onto the endshield. Check that washer (D) is between the
support and the endshield.

8.

Install nut (A), leaving a gap of 8–10 mm (5/16–3/8 in.)
between the nut and washer (D), which allows support (B)
to move.

C

B

1006941

A

D

Figure 3.11: Attaching Support
9.

Move endshield (A) slightly so support (B) can be moved
out of the locked position.

A

1006845

B

Figure 3.12: Endshield Support
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10. Close endshield (D) and use a slotted screwdriver to turn
latch (A) clockwise until it stops (slightly more than one
half turn).

D

B

NOTE:
When the latch is fully engaged, the slot will align with
notch (C), and the endshield will draw tightly against the
header.

A

11. Check that magnet (B) on the endshield is against the
header endsheet and aligned with the cutout in the frame,
and that latch (A) is engaged.

1022194

C

Figure 3.13: Endshield Closed

3.3.5

Removing Right Endshield

To remove the right endshield, follow these steps:

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the header and remove the key from the ignition.

3.

Remove nuts and bolts (B) from the lower endshield
brackets on the header frame.

4.

Remove nuts and bolts (A) from the upper endshield
brackets on the header frame.

5.

Remove endshield (C) from the header frame.

A

A
B

B

1029425

C

Figure 3.14: Right Endshield

215325

36

Revision A

OPERATION

3.3.6

Installing Right Endshield

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the header and remove the key from the
ignition.

3.

Position endshield (C) against the header frame, and install
nuts and bolts (B) to attach the upper endshield brackets to
the header frame. Do NOT tighten the nuts at this time.

4.

Install nuts and bolts (A) to attach the lower endshield
brackets to frame.

5.

A
B

A
B
B
A

Tighten all hardware.

B
A

1029426
1029425

C

Figure 3.15: Right Endshield
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3.4

Header Lift Cylinder Safety Props

Refer to your combine operator’s manual.
IMPORTANT:
Always engage combine safety props before working on header in elevated position.

215325
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3.5

Engaging Hold-Down Lift Cylinder Safety Props
DANGER

To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
NOTE:
John Deere combines use the fore/aft circuit to control the hold-down cylinders.
IMPORTANT:
To prevent damage to hold-down support arms, do NOT transport header with cylinder safety props engaged.
1.

Raise hold-down (A) to maximum height.

1014382

A

Figure 3.16: Hold-Down in Raised Position
Remove retaining pin (A) from safety prop.

3.

Raise safety prop (B) to engaged position.

4.

Install retaining pin (A) onto safety prop (B).

5.

Lower hold-down (C) onto safety prop (B).

C

B
A

1011729

2.

Figure 3.17: Safety Prop Engaged
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3.6

Daily Start-Up Check

•

Ensure combine and header are properly attached, all
controls are in neutral and combine brake is engaged.

•

Clear the area of other persons, pets, etc. Keep children
away from machinery. Walk around the machine to make
sure no one is under, on, or close to it.

•

Wear close-fitting clothing and protective shoes with slipresistant soles.

•

Remove foreign objects from the machine and surrounding
area.

•

Carry with you any protective clothing and personal safety
devices that could be necessary through the day. Don’t take
chances. You may need a hard hat, protective glasses or
goggles, heavy gloves, a respirator or filter mask, or wet
weather gear.

•

1000004

CAUTION

Figure 3.18: Safety Equipment

Protect against noise. Wear suitable hearing protection devices such as ear muffs or ear plugs to help protect against
objectionable or loud noises.

Perform the following checks each day before startup:
1.

Check the machine for leaks or any parts that are missing, broken, or not working correctly.
NOTE:
Use proper procedure when searching for pressurized fluid leaks. Refer to 5.9.5 Hydraulic Hoses and Lines, page 252.

2.

Clean all lights and reflective surfaces on the machine, and check lights for proper operation.

3.

Perform all daily maintenance. Refer to 5.2.1 Maintenance Schedule/Record, page 163.
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3.7

Shutting down the Machine
DANGER

To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.

WARNING
Never start or move the machine until you are sure all bystanders have cleared the area.
Before leaving the combine seat for any reason, follow this entire procedure:
1.

Park on level ground if possible.

2.

Lower the header fully.

3.

Place all controls in neutral, and engage combine brake.

4.

Shut down the engine, and remove the key from the ignition.

5.

Wait for all movement to stop.
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3.8

Break-In Period
WARNING

To avoid injury or death from unexpected start-up of machine, always stop the engine and remove the key from the
ignition before leaving the operator’s seat for any reason.
1.

After attaching header to combine for the first time, operate the machine at low speed for five minutes while carefully
watching and listening from the operator’s seat for binding or interfering parts.

2.

Refer to 5.2.1 Maintenance Schedule/Record, page 163 and perform items listed under heading 10 Hours.
NOTE:
Until you become familiar with the sound and feel of your new header, be extra alert and attentive.
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3.9

Changing Header Opening

To minimize setup at the dealership, PW8 Pick-Up Headers are factory-configured to suit a particular combine make,
model, and feeder house size. Each header configuration includes the parts and hardware needed to fit a different
combine model within the same brand family. Refer to the following chart:
NOTE:
The conversion procedure is included in the Unloading and Assembly Instruction provided with the header.
Table 3.1 Combine Configurations
Factory Header Configuration
Combine Make

Case IH

John Deere

New Holland

Versatile

215325

Combine Model(s)
7010, 8010, 7120,
8120, 9120, 7230,
8230, 9230, 7240,
8240, and 9240
9660 STS, 9760 STS,
9860 STS, 9670 STS,
9770 STS, 9870 STS,
S650, S660, S670,
S680, and S690

Modified Header Configuration

Feeder House Size

Combine Model(s)

Feeder House Size

137.2 cm (54 in.)

5088, 6088, 7088,
5130, 6130, 7130,
5140, 6140, and 7140

115.6 cm (45-1/2 in.)

139.7 cm (55 in.)

9660 WTS and T670

166.4 cm (65-1/2 in.)

CX840, CX860, CX880,
CX8070, CX8080,
CX8080 Elevation,
CX8090, and
CX8090 Elevation

157.5 cm (62 in.)

CR920, CR940, CR960,
CR9020, CR9040,
CR9060, CR9065,
CR6090, CR7090,
CR8080, CR6.90, and
CR7.90

101.6 cm (40 in.)

n/a

n/a

CR970, CR980, CR9070,
CR9080, CR8090,
CR9090,
CR9090 Elevation,
CR8.90, CR9.90,
CR9.90 Elevation, and
CR10.90 Elevation

127.0 cm (50 in.)

RT490

111.8 cm (44 in.)
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3.10

Header Attachment and Detachment

This section provides instructions for attaching/detaching the PW8 Pick-Up Header to/from the combines listed in Table
3.2, page 44.
Table 3.2 Attaching PW8 Header to Combine
Combine

Refer to

Case IH

3.10.1 Case IH, page 44

John Deere 60, 70, and S Series

3.10.2 John Deere 60, 70, S, and T Series, page 51

New Holland CR and CX

3.10.3 New Holland CR/CX Series Combine, page 58

Versatile

3.10.4 Versatile, page 64

3.10.1

Case IH

This section provides instructions for attaching/detaching the PW8 Pick-Up Header to/from Case IH 50/60/7088,
51/61/7130, 51/61/7140, 70/8010, 71/81/9120, 72/82/9230, and 72/82/9240 combines.

Attaching Header to Case IH Combine

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Pull handle (A) on combine to raise hooks (B) on both sides
of the feeder house.

B

1006641

A

Figure 3.19: Feeder House Locks
2.

Drive combine slowly up to header until feeder house
saddle (A) is directly under the header top beam (B).

3.

Raise feeder house slightly to lift header ensuring feeder
house saddle (A) is properly engaged in header frame.

4.

Shut down the engine, and remove the key from
the ignition.

A

B

1006642

Figure 3.20: Header on Combine
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5.

Lift lever (A) on header at left side of feeder house and
push handle (B) on combine to engage locks (C) on both
sides of the feeder house.

6.

Push down on lever (A) so that slot in lever engages
handle (B) to lock handle in place.

7.

If locks (C) do not fully engage the spacer tube and bolt on
the header, loosen nut (E) and adjust position of the spacer
tube and bolt (D) as necessary (both sides). Tighten nut.

8.

Loosen bolts (F) and adjust lock as required to obtain full
lock on spacer tube and bolt (D) when lift lever (A) and
handle (B) are engaged. Retighten bolts.

B

1006782

A

C
D
F

E
Figure 3.21: Engaging Locks
9.

Rotate disc (B) on header driveline storage hook (A) and
remove driveline from hook.

A

1006676

B

Figure 3.22: Driveline in Storage Position
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10. Pull back collar (A) on end of driveline and push onto
combine output shaft (B) until collar locks.

A

1006648

B

Figure 3.23: Attaching Driveline
11. Open cover (A) on header receptacle.
12. Push in lock button (B) and pull handle (C) upward to fully
open position.

A

13. Remove coupler (D) from combine, and clean mating
surfaces.

D

C
1007228

B

Figure 3.24: Coupler Lock
14. Position coupler (A) onto header receptacle and push
handle (B) downward to engage coupler pins in receptacle.
15. Push handle to closed position until lock button (C)
snaps out.

C

D

A

16. Open cover (D) on header electrical receptacle.

18. Align lugs on electrical connector (E) with slots in
receptacle, push connector onto receptacle, and turn collar
on connector to lock it in place.

B
E

1006963

17. Remove electrical connector (E) from storage cup on
combine.

Figure 3.25: Attaching Coupler
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Detaching Header from Case IH Combine

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Choose a level area, and position the header slightly off the ground.

2.

Shut down the engine, and remove the key from the ignition.

3.

Push in lock button (C), and pull handle (B) upward to
release coupler (A).

A

B

1021597

C

Figure 3.26: Releasing Coupler
4.

Position coupler (A) onto storage plate (B) on combine.

A

1006739

B

Figure 3.27: Coupler Storage Location

215325

47

Revision A

OPERATION

5.

Disconnect electrical connector (A) from header.

1007068

A

Figure 3.28: Electrical Connector
6.

Place electrical connector (A) into storage cup (B) on
combine.

B

1006741

1006739

A

7.

Close cover on header electrical receptacle (A).

8.

Push handle (B) on header down into storage position until
lock button (C) snaps out.

9.

1006742

Figure 3.29: Electrical Connector Storage

D

Close cover (D).

A

C
B
Figure 3.30: Locking Multicoupler
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10. Open driveshield (A) on combine.
11. Pull back collar (B) on driveline (C), and remove driveline
from combine.

C

B

1006650

A

Figure 3.31: Detaching Driveline
12. Slide driveline into storage hook (A) on header and rotate
disc (B) to secure driveline.

A

1006676

B

Figure 3.32: Driveline in Storage Position
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13. Close driveshield (A) on combine.

1006647

A

Figure 3.33: Driveshield
14. Lift lever (A) and pull and lower handle (B) to disengage
feeder house/header lock (C).
15. Lower feeder house until it disengages from header
support.

C

16. Slowly back combine away from header.

B

1006744

A

Figure 3.34: Disengaging Header
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3.10.2

John Deere 60, 70, S, and T Series

This section provides instructions for attaching/detaching the PW8 Pick-Up Header to/from John Deere 96/97/9860STS,
96/97/9870, S650/660/670/680/690, 9660WTS,and T670 combines.

Attaching Header to John Deere 60, 70, S, or T Series Combine

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
Push handle (A) on combine coupler toward feeder house
to retract pins (B) at bottom corners of feeder house.

A

1006651

1.

B
Figure 3.35: Feeder House Locks
2.

Drive combine slowly up to header until feeder house
saddles (A) are directly under header top beam (B).

3.

Raise feeder house to lift header ensuring feeder house
saddles (A) are properly engaged in the header frame.

4.

Position header slightly off the ground, stop engine, and
remove key from ignition.

B

1006652

A

Figure 3.36: Header on Combine
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Open driveshield (A) on combine feeder house.

1006752

5.

A
Figure 3.37: Combine Driveshield
6.

Rotate disc (B) on header driveline storage hook (A) and
remove driveline from hook.

A

1006676

B

Figure 3.38: Driveline in Storage Position
Pull back collar (A) on end of driveline and slide driveline on
feeder house driveshaft until the collar locks.

8.

Close feeder house driveshield.
1006717

7.

A
Figure 3.39: Attaching Driveline to Combine
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Remove cover (A) from combine multicoupler receptacle.

A

1006720

9.

Figure 3.40: Combine Receptacle

B

1006716

10. Pull handle (A) on header to release multicoupler (B) from
storage position, remove coupler, and push handle back
into header to store.

A
Figure 3.41: Releasing Coupler
11. Place coupler (A) onto combine receptacle.

C

B
A

1006655

12. Pull out knob (B) to release handle, and pull handle (C) to
engage pins in coupler.

Figure 3.42: Engaging Coupler
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D

A

B

1006714

13. Pull handle (A) from vertical to fully horizontal position to
fully engage multicoupler and to extend pins (B) at the base
of the feeder house into locking plates (C). Knob (D) will
engage lock handle.

C

Figure 3.43: Locking Feeder House
NOTE:
If the handle does not move to the fully horizontal position,
check alignment of locking plates (A) on the header with
locking pins (B) on both sides of the feeder house. If
necessary, loosen nuts (C) and adjust plates (A) to line up
with pins (B). Retighten nuts.

A
B

1006654

C

Figure 3.44: Aligning Locking Plates
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Detaching Header from John Deere 60, 70, S, and T Series Combine

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Choose a level area, and position the header slightly off the ground.

2.

Shut down the engine, and remove the key from the ignition.

3.

Pull out knob (A) on combine multicoupler, and move
handle (B) toward feeder house to release coupler (C) from
combine and to retract locking pins at base of
feeder house.

A

1006653

C

B
Figure 3.45: Releasing Multicoupler
4.

Lower handle (A) on header, and position coupler (B) onto
header as shown.

A

1006716

B

Figure 3.46: Replacing Coupler
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5.

Raise handle (A) to lock coupler.

6.

Open feeder house driveshield (B).

A

1006715

B

Figure 3.47: Locking Coupler
Pull back collar (A) on driveline, and remove driveline from
combine output shaft.

1006717

7.

A
Figure 3.48: Detaching Driveline
8.

Slide driveline into storage hook (A) on header and rotate
disc (B) to secure driveline.

A

1006676

B

Figure 3.49: Driveline
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9.

Close combine driveshield (A).

C

10. Lower feeder house until saddle (B) disengages and clears
header top beam (C).
11. Slowly back combine away from header.

B

1006758

A

Figure 3.50: Disengaging Header
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3.10.3

New Holland CR/CX Series Combine

This section provides instructions for attaching/detaching the PW8 Pick-Up Header to/from all New Holland CR/CX Series
combines.

Attaching Header to New Holland CR/CX Series Combine

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Shut down the engine, and remove the key from the ignition.

2.

Pull handle (A) on combine to raise hooks (B) on both sides
of the feeder house.

B

1006706

A

Figure 3.51: Feeder House Locks
3.

Drive combine slowly up to header until feeder house
saddle (A) is directly under header top beam (B).

4.

Raise feeder house to lift header, ensuring feeder house
saddle (A) is properly engaged in header frame.

A

B

1006642

Figure 3.52: Header on Combine
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5.

Lift lever (A) on header at left side of feeder house and
push handle (B) on combine so that hooks (C) engage
pins (D) on both sides of the feeder house.

6.

Push down on lever (A) so that slot in lever engages
handle (B) to lock handle in place.

7.

Loosen nut (E) and adjust position of pin (D) as necessary
(both sides) if locks (C) do not fully engage pins (D) on
header. Tighten nut.

8.

Loosen bolts (F) and adjust lock as required to obtain full
lock on pin (D) when lift lever (A) and handle (B) are
engaged. Retighten bolts.

B

C

A

C

E

F

1029689

D

Figure 3.53: Engaging Locks
9.

Rotate disc (B) on header driveline storage hook (A) and
remove driveline from hook.

A

1006676

B

Figure 3.54: Driveline in Storage Position
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10. Pull back collar (B) on end of driveline and push onto
combine output shaft (A) until collar locks.

A

1006773

B

Figure 3.55: Attaching Driveline
11. Open cover (A).

A

12. Push in lock button (B) and pull handle (C) halfway up to
open position.

C

1007664

B

Figure 3.56: Header Receptacle
13. Remove coupler (A) from storage location on combine and
clean mating surface of coupler.

1021598

A

Figure 3.57: Combine Coupler/Connector
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14. Position coupler onto header receptacle (A) and push
handle (B) downward to engage pins into receptacle.
15. Push handle (B) to closed position until lock button (C)
snaps out.

A

C

D

16. Open cover (D) on header electrical receptacle.

18. Align lugs on electrical connector (E) with slots in header
receptacle, push connector onto receptacle, and turn collar
on connector to lock it in place.

1006963

17. Remove electrical connector (E) from combine.

B
E
Figure 3.58: Attaching Coupler

Detaching Header from New Holland CR/CX Combine

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
Choose a level area, and position the header slightly off the ground.

2.

Shut down the engine, and remove the key from the ignition.

3.

Push in lock button (C), and pull handle (B) upward to
release coupler (A).

4.

Remove coupler (A) from header receptacle.

1007229

1.

C
A

B

Figure 3.59: Releasing Coupler
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5.

Position coupler (A) onto storage plate (B) on combine.

6.

Disconnect electrical connector from header, and place in
storage cup (C) on combine.

A

B

1006771

C

Figure 3.60: Coupler and Electrical Connector Storage
Location
7.

Close cover (A) on header hydraulic receptacle, and
cover (B) on electrical receptacle.

8.

Push handle (C) on header down into storage position until
lock button (D) snaps out.

A

D

C

1007737

B

Figure 3.61: Locking Multicoupler
9.

Pull back collar (A) on driveline (B) and remove driveline
from combine.

A

1006773

B

Figure 3.62: Detaching Driveline
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10. Slide driveline into storage hook (A) on header and rotate
disc (B) to secure driveline.

A

1006676

B

Figure 3.63: Driveline
11. Lift lever (A) and pull and lower handle (B) to disengage
feeder house/header lock (C).

B

12. Lower feeder house until it disengages from header
support.

A

13. Slowly back combine away from header.

1006784

C

Figure 3.64: Disengaging Header

215325

63

Revision A

OPERATION

3.10.4

Versatile

This section provides instructions for attaching/detaching the PW8 Pick-Up Header to/from Versatile RT490 combines.

Attaching Header to Versatile Combine

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Check that pins (A) at lower corners of header opening are
retracted.

1013788

A

Figure 3.65: Locking Pins Retracted
2.

Drive combine slowly up to header until feeder house
posts (A) are directly under the header top brackets (B).

3.

Raise feeder house to lift header, ensuring posts (A) are
properly engaged around header frame (B).

4.

Position header slightly off the ground, stop the engine, and
remove the key from the ignition.

B

A

1013997

Figure 3.66: Picking up Header

215325

64

Revision A

OPERATION

6.

Grasp handle (A) and slide pin (B) into feeder house
receptacle (C) until pin stop (D) drops down to lock the pin
(see inset). Ensure pin is engaged on the opposite side of
the feeder house.
If pin (B) does not align with feeder house receptacle (C), or
if alignment of the header pan and bottom of feeder house
opening is unacceptable, reposition the top beam by
performing Step 7, page 65 to Step 12, page 66.

A

D

C

B

NOTE:
If pin aligns with feeder house receptacle (C), proceed to
Step 14, page 67.

1006897

5.

D
Figure 3.67: Feeder House Lock

7.

Measure the misalignment between pin (A) and feeder
house receptacle (B).

8.

Lower header to the ground until the feeder house
disengages the top beam.

B

1026250

A

Figure 3.68: Feeder House Lock
9.

Loosen seven bolts (A) along top beam (B) on the auger
side of the header.

A

B

1013790

Figure 3.69: Top Beam — Front View
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10. Loosen seven bolts (A) along top beam (B) on the back side
of the header.

B

1018252

A

Figure 3.70: Top Beam — Rear View
11. Move support channel (A) according to measurement in
Step 7, page 65 to achieve proper alignment of locking pin
and feeder house receptacle. Refer to Step 5, page 65.

A

1018253

12. Tighten all bolts.

Figure 3.71: Top Beam — Rear View
13. Raise feeder house to lift header, ensuring posts (A) are
properly engaged around the header frame (B).

B

A

1013997

Figure 3.72: Picking up Header
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14. Rotate disc (B) on header driveline storage hook (A), and
remove the driveline from the hook.

A

1006676

B

Figure 3.73: Driveline in Storage Position

A
B

1013867

15. Pull back collar (A) at the end of the driveline and push
onto combine output shaft (B) until the collar locks.

Figure 3.74: Driveline
16. Open cover (A) on header receptacle.

A

17. Push in lock button (B) and pull handle (C) upward to fully
open position.

B

C
1013868

Figure 3.75: Coupler Lock
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18. Remove coupler (A) from combine and clean mating
surfaces.

1013999

A

Figure 3.76: Versatile Coupler
19. Position coupler (A) onto header receptacle and push
handle (B) downward to engage coupler pins into
receptacle.
20. Push handle to closed position until lock button (C)
snaps out.

C

D

A

21. Open cover (D) on the header electrical receptacle.

23. Align lugs on electrical connector (E) with slots in the
receptacle, push the connector onto the receptacle, and
turn the collar on the connector to lock it in place.

B
E

1006963

22. Remove electrical connector (E) from the storage cup on
combine.

Figure 3.77: Attaching Coupler
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Detaching Header from Versatile Combine

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
Choose a level area, and position the header slightly off the ground.

2.

Shut down the engine, and remove the key from the ignition.

3.

Push in lock button (C), and pull handle (B) upward to
release coupler (A).

4.

Remove coupler (A) from the header receptacle.

1007229

1.

C
A

B

Figure 3.78: Releasing Coupler
5.

Position coupler (A) onto storage plate (B) on the combine.

6.

Disconnect the electrical connector from the header, and
place in storage cup (C) on the combine.

B
A

1013869

C

Figure 3.79: Coupler and Electrical Connector Storage
Location
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7.
8.

Close cover (A) on the header hydraulic receptacle, and
cover (B) on the electrical receptacle.

A

Push handle (C) on the header down into the storage
position until lock button (D) snaps out.

C
B
1014002

D

Figure 3.80: Locking Multicoupler
9.

Pull back the collar on driveline (A) and remove the
driveline from the combine.

1006898

A

Figure 3.81: Detaching Driveline
10. Slide the driveline into storage hook (A) on the header and
rotate disc (B) to secure the driveline.

A

1006676

B

Figure 3.82: Driveline
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11. Rotate pin stop (C) from the lowered position (see inset),
and disengage pin (B) from the feeder house using
handle (A).

A

C

1023364

B
C
Figure 3.83: Feeder House Lock
12. Start the combine and lower the header to the ground until
feeder house posts (A) disengage from the header.

A

13. Slowly back the combine away from the header.

1021599

Figure 3.84: Disengaging Header
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3.11

Header Transport

Refer to your combine operator’s manual for transporting headers when attached to the combine.

3.11.1

Transport Lights

The transport lights (A), which are mounted on both ends of the
header, are activated by switches inside the combine cab. They
function as flashing amber hazard lights and turn signals, and
should be positioned perpendicular to the endsheet.

A

1018178

Refer to your combine operator’s manual for operating
instructions.

Figure 3.85: Transport Lights
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3.12

Header Operation

Satisfactory operation of the header in all situations requires making proper adjustments to suit various crops and
conditions.
Proper operation reduces crop loss and increases productivity, and proper adjustments and timely maintenance will
increase the length of service you receive from your machine.
The variables listed in Table 3.3, page 73 and detailed on the following pages will affect header performance.
You will quickly become adept at adjusting the machine to achieve the results you desire. Most of the adjustments have
been preset at the factory, but the settings can be changed to suit crop conditions.
Table 3.3 Operating Variables
Variable

Refer to

Operating speed

3.12.1 Operating Speed, page 74

Auger speed

Auger Speed, page 75

Stripper plates

Stripper Plate Clearance, page 80

Auger position

Checking Auger Position, page 75

Header height

Header Height, page 82

Pick-up height

Pick-Up Height, page 83

Header flotation

3.12.4 Adjusting Header Float, page 85

Hold-down position

Hold-Down Position, page 87

Hold-down rod angle

Adjusting Hold-Down Rod Angle, page 88
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3.12.1

Operating Speed

Performance of the pick-up header in various crop and field conditions largely depends upon the speed at which the
drapers are turning and the forward speed of the combine.
•

If the swath is pushed ahead, the draper speed is too low and some of the crop may remain unpicked.

•

If the swath is torn apart and is pulled toward the combine header, the draper speed is too high and uneven combine
feeding will occur.

Optimum pick-up speed for most conditions generally results when the swath is always being pushed slightly ahead.
Draper speed is adjusted from the combine cab by regulating oil flow to the pick-up hydraulic motors, typically by using the
reel speed controls for the combine. The ratio of pick-up speed to combine ground speed can be set using the combine
header controls. Refer to your combine operator’s manual.
IMPORTANT:
Do NOT overspeed pick-up. Overspeeding causes premature wear of drive components and adversely affects pick-up
performance.
The following operating speed is suggested:
Front and Rear Deck Aft Roller: 51 rpm per 1.6 km/h (1 mph) of combine ground speed.
Example: For combining at 8 km/h (5 mph), the rear roller shaft should run at 51 x (8/1.6) = 255 rpm
(51 x 5 mph = 255 rpm).

Adjusting Draper Speed
Draper speed is determined by measuring the rpm of the aft roller on the rear pick-up deck.
1.

Check aft roller (A) rpm with a handheld tachometer and
adjust with the reel speed control in the combine.
NOTE:
Some combines are equipped with a speed sensor (B) that
displays the roller rpm inside the combine cab.

A

1006507

B

Figure 3.86: Draper Roller and Speed Sensor
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3.12.2

Auger Operation

Auger Speed
The header is equipped with an auger drive sprocket to match the combine. The auger is chain-driven by a direct
connection to the feeder house, and auger speed depends on the feeder house speed. You can adjust auger speeds from
the combine to suit crop conditions. Contact your Dealer for available sprocket options.
Refer to Auger Drive Sprockets, page 191 for instructions on changing the sprocket.

Checking Auger Position
The auger position is critical for a smooth, high-capacity flow of crop into the feeder house. It is factory-set for normal crop
conditions, but it may require adjustment for different crops and conditions. Check the auger position prior to operating
the pick-up header to ensure the auger rotates freely without touching the auger pan or stripper bars.
1.

Ensure clearance (A) between auger flighting (B) and
pan (C) is 5–14 mm (3/16–9/16 in.).

1006513

B

A

C

Figure 3.87: Clearance between Auger and Pan
2.

Ensure clearance (A) between auger fingers (B) and pan (C)
is 20–25 mm (13/16–1 in.).

3.

If the clearance does not meet requirements, refer to
Adjusting Auger Position, page 76 for adjustment
instructions.

B
1007028

A

C
Figure 3.88: Clearance between Finger and Pan
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Adjusting Auger Position
The auger is adjustable on both ends in order to maintain uniform clearance across the entire width of the header.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the combine and remove the key from the ignition.

3.

Open the left endshield and remove the right endshield. For instructions, refer to 3.3.1 Opening Left Endshield, page
31 and 3.3.5 Removing Right Endshield, page 36.
NOTE:
Access the auger/pan area from the top of the header.

4.

Loosen two nuts (A) on auger stops at both ends of header.

5.

Loosen jam nuts (B) on adjuster bolts (C).

6.

Turn adjuster bolt (C) to raise or lower auger.

7.

Manually rotate the auger to check for interference and to
check clearance between the auger flighting and auger pan.
Adjust if necessary.

8.

Tighten jam nuts (B) and downstop nuts (A).

B

9.

Check clearance between auger flighting and stripper plates
and adjust if necessary. Refer to Stripper Plate Clearance,
page 80.

C

1006514

A

Figure 3.89: Left Side Auger Stop

B
A

1006515

C

Figure 3.90: Right Side Auger Stop
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Auger Float
The auger has an upward float range of 74 mm (3 in.), but it can be locked to operate in rigid-header mode.
Locking Auger Float

WARNING

1.

Lower the header to the ground.

2.

Shut down the combine and remove the key from the ignition.

3.

Open left endshield (A). For instructions, refer to 3.3.1
Opening Left Endshield, page 31.

4.

Remove right endshield. For instructions, refer to 3.3.5
Removing Right Endshield, page 36.

A

1006516

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

Figure 3.91: Left Endshield
5.

Loosen two bolts (A) on auger upstops (B) at the left side of
header.

6.

Slide stops (B) downwards until they contact the rubber
blocks (C) on the auger arm.

7.

Tighten bolts (A).

A

C

1006517

B

Figure 3.92: Left Stop
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8.
9.

Loosen two bolts (A) on auger upstops (B) at the right side
of header.

A

Slide the stops (B) downwards until they contact the rubber
blocks (C) on the auger arm.

B

1006518

10. Tighten bolts (A).

C

Figure 3.93: Right Stop
11. Close left endshield (A). For instructions, refer to 3.3.2
Closing Left Endshield, page 32.

A

1006516

12. Install the right endshield. For instructions, refer to 3.3.6
Installing Right Endshield, page 37.

Figure 3.94: Left Endshield
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Unlocking Auger Float

WARNING

1.

Lower the header to the ground.

2.

Shut down the combine and remove the key from the ignition.

3.

Open left endshield (A). For instructions, refer to 3.3.1
Opening Left Endshield, page 31.

4.

Remove right endshield. For instructions, refer to 3.3.5
Removing Right Endshield, page 36.

A

1006516

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

Figure 3.95: Left Endshield
5.

Loosen two bolts (A) on auger upstops (B) at the left side of
header.

6.

Slide stops (C) upwards to desired float range.

7.

Tighten bolts (A).

A

C

1006517

B

Figure 3.96: Left Stop
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8.
9.

Loosen two bolts (A) on auger upstops (B) at the right side
of header.

A

Slide stops (C) upwards to desired float range.

B

1006518

10. Tighten bolts (A).

C

Figure 3.97: Right Stop
11. Close left endshield (A). For instructions, refer to 3.3.2
Closing Left Endshield, page 32.

A

1006516

12. Install the right endshield. For instructions, refer to 3.3.6
Installing Right Endshield, page 37.

Figure 3.98: Left Endshield

Stripper Plate Clearance
The header is equipped with a pair of stripper plates (A) located
on either side of the center opening. The stripper plates are
designed to minimize crop carryover behind the auger, but they
require proper adjustment.
Stripper plate clearance is factory-set to 3–8 mm (1/8–5/16 in.).

•

If the clearance between the flighting and stripper plates is
too large, crop has a tendency to wrap around the auger and
disrupt the crop flow into the combine.

•

If the clearance is too little, the auger flighting may contact
the stripper plates and cause excessive wear to the flighting
and stripper plates.

215325
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A

1007760

NOTE:

Figure 3.99: Stripper Plates
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Checking Stripper Plate Clearance
Check the stripper plate clearance whenever the auger position is changed, and adjust if necessary.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the combine and remove the key from the ignition.

3.

Rotate the auger manually to check for interference and to
check the clearance between auger flighting (A) and
stripper plates (B).
NOTE:

A

Access the auger/stripper plate area from the top of
the header.
Run the header slowly, and listen for contact between
auger flighting (A) and stripper plates (B). Gradually
increase speed until the header is at full speed. If there is
contact between the auger flighting and the stripper plates,
adjust the stripper plate clearance. For instructions, refer
to Adjusting Stripper Plate Clearance, page 81.

1014374

4.

B

Figure 3.100: Stripper Plate Clearance
Adjusting Stripper Plate Clearance

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the engine, and remove the key from the ignition.

3.

Loosen nuts (A) on stripper plate (B), and adjust the
stripper plate to achieve clearance (C) of 3–8 mm
(1/8–5/16 in.).
Tighten nuts (A).

5.

Check clearance. For instructions, refer to Checking
Stripper Plate Clearance, page 81.

A

C

1006622

4.

B

Figure 3.101: Stripper Plate Clearance
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3.12.3

Operating Height

Header Height
Header height is the distance between the deck pivot and the
ground. Recommended operating height (A) is between 4 and 5
on the end plate decal or 305 mm (12 in.) above the ground.

1006511

A

Figure 3.102: Operating Height
Header height adjustments are made using the combine header
height control. The numbered decals (A) on both sides of the
header indicate the header operating height if the combine is
not equipped with an in-cab header height display.
The position of the end plate (B) on the numbered decals (A)
represents the header height. Setting the end plate position
between 4 and 5 will achieve the recommended operating
height of 305 mm (12 in.).

B

A

NOTE:
1007754

Position 1 represents the lowest header height and position 7
represents the highest.
Figure 3.103: Height Gauge

If your combine is factory equipped with auto header height control (AHHC), refer to the following operating and
adjustment information. If AHHC is not functioning properly, the sensor output voltage or header height range may require
adjustment. For more information, refer to 4.1 Auto Header Height Control System Overview, page 95.
1.

Ensure the optimum operating height is 305 mm (12 in.) off the ground under normal conditions and with the AHHC
set to the NEUTRAL position.

2.

Use the AHHC to change the pick-up operating height to suit your specific crop condition. Refer to your combine
operator’s manual for details.

3.

If the AHHC sensor requires adjustment, refer to 4.1 Auto Header Height Control System Overview, page 95.
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Pick-Up Height
Pick-up height (A) is the distance between the pick-up finger and the ground.

•

If the pick-up leaves material in the swath, the pick-up height
is too high.

•

If the pick-up fingers are wearing quickly or are picking up
dirt and stones, the pick-up height is too low.

1007758

The recommended pick-up height is 25 mm (1 in.), but it may
need to be adjusted to suit field conditions. The following
symptoms indicate that an adjustment is necessary:

A
Figure 3.104: Pick-Up Height
Adjusting Pick-Up Height

DANGER

1.

Check that tire pressure is set to 240–310 kPa (35–45 psi).

2.

Adjust the operating height (A) until the rear roller is
305 mm (12 in.) off the ground. Refer to Header Height,
page 82.

A

1006511

To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.

Figure 3.105: Operating Height
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Check the pick-up height (A). Refer to Pick-Up Height, page
83, and complete Steps 4, page 84 to 10, page 84, if
adjustment is necessary.

1007758

3.

A
Figure 3.106: Pick-Up Height
4.

Use the combine controls to fully raise the header and take
the load off the wheels.

5.

Engage the combine lift cylinder safety props.

6.

Shut down the engine, and remove the key from
the ignition.

7.

Loosen the two bolts (A) securing the wheel spindle
assembly (B) to the front of the pick-up header.

8.

Rotate the wheel spindle assembly (B) to raise or lower the
wheel and achieve the desired draper finger clearance to
the ground.

B

9.

1018179

NOTE:
The pick-up header is factory-set to position number 2 to
provide 25 mm (1 in.) clearance to the ground. Rotating the
wheel spindle assembly (A) towards position 1 will lower
the wheel and provide more finger to ground clearance.
Rotating towards position 3 will raise the wheel and
provide less finger to ground clearance.

A

Figure 3.107: Pick-Up Height Adjustment

Tighten nuts (A).

10. Repeat Step 4, page 84 to Step 9, page 84 for the opposite side. Each side needs to be adjusted equally to maintain an
even ground clearance across the pick-up header.
11. Adjust the auto header height control (AHHC) if necessary. Refer to 4.1 Auto Header Height Control System Overview,
page 95.
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3.12.4

Adjusting Header Float

Header float is factory set, but it can be adjusted if the wheel ground pressure is higher than desired or if it is too light and
the wheels don’t follow ground terrain.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

2.

Attach the header to the combine feeder house and ensure it is latched securely. It is not necessary to hook up the
driveline or hydraulics. Refer to the relevant combine attaching procedure:
•

Attaching Header to Case IH Combine, page 44

•

Attaching Header to John Deere 60, 70, S, or T Series Combine, page 51

•

Attaching Header to New Holland CR/CX Series Combine, page 58

•

Attaching Header to Versatile Combine, page 64

Lower combine feeder house so the front draper deck is rotated upwards to full floated-up position. Header frame will
be close to the ground and coil spring will be fully collapsed.
NOTE:
Spring tension is factory-set to the second hole from the bottom on the float anchor.

3.

Shut down the combine, and remove the key from the ignition.

4.

Open the endshield (A). For instructions, refer to 3.3.1
Opening Left Endshield, page 31.
NOTE:

A

1006516

The right side spring float assembly can be removed or
adjusted without removing the right endshield. For
improved accessibility, however, remove four M12 carriage
bolts and hex flange nuts from the endshield support (not
shown), and remove the right endshield.

Figure 3.108: Left Endshield
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5.

Check that all spring tension is released from the spring
float assembly (A). Remove cotter pin (B), clevis pin (C), and
three flat washers (D).

D
B

NOTE:
When spring tension is fully released, spring coils should be
fully collapsed and the spring float assembly should rock
from side to side when moved by hand. If pressure on the
clevis pin persists, slightly raise or lower the header.

A

1012217

C

Figure 3.109: Left Side Spring Float Assembly Shown –
Right Side Opposite
6.

Move spring float assembly (A) to float anchor holes (B) to
make wheel ground pressure lighter, or move spring float
assembly to float anchor hole (C) to make wheel ground
pressure heavier.

B

A

IMPORTANT:
The left and right spring float assemblies must be set to the
same anchor hole position or draper deck damage
could result.

C

NOTE:
1012218

If the spring float assembly (A) hole does not align with
float anchor holes (B) and (C), raise or lower header as
necessary.

7.

Insert clevis pin (A) from the inboard side through the rod
end of spring float assembly (B), three flat washers (C), and
anchor (D) as shown. Secure with cotter pin (E).

8.

Repeat procedure for opposite side of header, ensuring that
left and right spring float assemblies are set to the same
anchor hole position on header.

9.

Close left endshield. For instructions, refer to 3.3.2 Closing
Left Endshield, page 32.

1012220

Figure 3.110: Left Side Anchor Shown – Right Side
Opposite

E

A
C
B

D

E

10. Replace right endshield if previously removed.

Figure 3.111: Left Side Spring Float Assembly Shown –
Right Side Opposite
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3.12.5

Hold-Downs

Hold-downs help crop to transition smoothly from the drapers to the auger and can be adjusted for crop conditions.

Hold-Down Position
Hold-down position refers to the position of the fiberglass
rods (A) with respect to the swath and can be adjusted
according to crop conditions.
1

The fiberglass rods (A) not only ensure that contact between
the swath and pick-up belts is maintained, they also guide the
crop under the auger. Applying constant downward pressure to
the crop assists with pick-up performance.
Adjust the hold-down position using the combine reel height
control according to the following crop conditions:
•

(1) Short crop

•

(2) Average crop

•

(3) Heavy crop

A

IMPORTANT:
Before reversing the combine feeder house to unplug the feeder,
fully raise the hold-down.

2

1006937

3

Figure 3.112: Hold-Down Positions
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Adjusting Hold-Down Rod Angle
The angle between the fiberglass rods (C) and the hold-down support arms is factory-set to optimize crop flow into the
combine. The factory setting should be satisfactory for most crop conditions, but the rods are adjustable if necessary.
1.

Loosen two hex head M12 nuts (A) on both ends of the
hold-down crossbar (B) until the crossbar rotates.

2.

Rotate the crossbar (B) to the desired angle using
handle (D).

3.

Tighten nuts (A).

C
D

B

1007226

A

Figure 3.113: Hold-Down Rods
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3.12.6

Crop Deflectors

When there is a tendency for stems to collect under the hold-down support arm pivot, crop deflectors can be installed.
They are bolted to the frame inside the left endsheet for shipment from the factory and should have been removed at the
dealership during setup and installed or retained by the Operator. Under no circumstances should the header be run until
the crop deflectors are removed from inside the header drive compartment.

CAUTION
To avoid damage to the header drive, do NOT operate the header with the crop deflectors bolted in the shipping
location inside the header drive compartment.

Removing Crop Deflectors from Field Position

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower hold-down.

2.

Lower header to the ground, shut down combine, and remove key from ignition.

3.

Remove two M12 x 25 bolts (B) and nuts and remove crop
deflector (A).

4.

Repeat for opposite side.

5.

Store deflectors and hardware in combine cab or an
alternative safe location.

A

1007247

B

Figure 3.114: Crop Deflector

215325

89

Revision A

OPERATION

Installing Crop Deflectors
1.

Retrieve crop deflectors from combine cab or previously stored location.

2.

Lower hold-down.

3.

Lower header to the ground, shut down combine, and remove key from ignition.

4.

Position crop deflector (A) onto the header endsheet and
secure with two M12 x 25 bolts (B) and nuts provided in
the bag.
NOTE:
Bolt heads must face inboard.

5.

A

Repeat Step 4, page 90 for the opposite deflector.

1007247

B

Figure 3.115: Crop Deflector
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3.12.7

Driveline

Clutch
The header-to-combine driveline contains a radial pin clutch (A)
that provides protection against overload. When the auger
encounters an obstruction, an overload occurs and the clutch
slips while making a rattling sound and pulsating action.
Frequent slippage of more than 2 or 3 seconds may result in
clutch damage.
IMPORTANT:
Prolonged operation of the header with the clutch slipping will
cause damage to the header and/or clutch.
If the clutch becomes permanently damaged, it must be
replaced. Refer to Replacing Driveline Clutch, page 174.

1006829

A

Figure 3.116: Radial Pin Clutch

Driveline Guard

DANGER
To avoid serious injury or death, do NOT operate machine if guard is missing or not in place.
The driveline guard (A) must always remain attached to the
driveline. Tethers (light chains) (B) on either end of the driveline
guard prevent the guard from rotating. Remove the guard for
maintenance purposes only (refer to Removing Driveline Guard,
page 174).

B

A

1007755

B

Figure 3.117: Driveline Guard
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3.13

Unplugging the Header

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Stop forward movement of the combine and disengage the header.

2.

Fully raise the hold-down.

3.

Disengage the pick-up draper drive.
IMPORTANT:

4.

•

To prevent damage to the feeder motor, do NOT engage the feeder reverser for more than five seconds if the
feeder and auger will not turn.

•

To prevent damage to the hold-down rods, raise hold-down assembly before reversing the header.

Run the feeder backwards using the reverse controls inside the combine cab to clear the plug.

215325
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3.14

Adjusting the Pan Seal Assembly

The flap provides a tighter seal to the rear draper, but the draper connection hardware will eventually wear down the
rubber flap. If plugging occurs between the rear draper and the pan seal bar, the rubber flap can be removed to eliminate
the pan seal.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
To eliminate the pan seal:
1.

Raise the header fully and engage the combine safety props.

2.

Shut down the engine, and remove the key from the ignition.

3.

Remove eight M12 carriage bolts and hex flange nuts (A)
from support (B) and pan seal bar (C), and remove rubber
flap (D).

4.

Store rubber flap (D) for reinstallation, or flip rubber flap
upside down, install eight M12 carriage bolts and hex
flange nuts (A) through support (B), hole (E) in rubber flap,
and pan seal bar (C), and torque to 61 Nm (45 lbf·ft).

A
C

D

B

1022417

E

Figure 3.118: Seal Assembly
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3.15

Storing the Header

Perform the following tasks before storing the header at the end of each operating season:

CAUTION
Never use gasoline, naphtha, or any volatile material for cleaning purposes. These materials may be toxic and/or
flammable.
1.

Clean the header thoroughly.

2.

Store the machine in a dry, protected place if possible. If storing outside, cover the header with a waterproof canvas or
other protective material.

3.

Raise the header and engage the header lift cylinder safety props on combine.

4.

Use blocks under the header (if possible) to take the weight off the tires.

5.

Repaint all worn or chipped painted surfaces to prevent rust.

6.

Lubricate the header thoroughly, leaving excess grease on fittings to keep moisture out of bearings.

7.

Apply grease to exposed threads, cylinder rods, and sliding surfaces of components.

8.

Check for worn components and repair as necessary.

9.

Check for broken components and order replacements from your Dealer. Immediate repair of these items will save
time and effort at the beginning of next season.

10. Replace or tighten any missing or loose hardware. Refer to 8.1 Torque Specifications, page 279.
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Chapter 4:
4.1

Auto Header Height Control

Auto Header Height Control System Overview

MacDon’s Auto Header Height Control (AHHC) feature works in conjunction with the AHHC option available on certain
combine models.
NOTE:
This section does not apply to Versatile combines.
Sensors installed at each end of the PW8 Pick-Up Header send a signal to the combine allowing it to maintain a consistent
cutting height as the header follows ground contours.
PW8 Pick-Up Headers are factory-equipped for AHHC; however, before using AHHC feature, you must do the following:
1.

Ensure that the AHHC sensor’s output voltage range is appropriate for combine. For more information, refer to 4.4
Height Sensor Output Voltage Range – Combine Requirements, page 104.

2.

Prepare the combine to use AHHC feature.

3.

Calibrate the AHHC system so that combine can correctly interpret data from height sensors on header. Once
calibration is complete, you are ready to use AHHC feature in the field. For each combine, certain operation settings
can be used to improve performance of AHHC feature.
NOTE:
If your PW8 Pick-Up Header is not equipped to work with a specific combine model, you will need to install
appropriate combine completion package. Completion packages come with instructions for installing height sensors.

Refer to the following instructions for your specific combine model:
•

4.5 Case IH 5130/6130/7130 and 5140/6140/7140 Midrange Combines, page 109

•

4.6 Case IH 7010/8010, 7120/8120/9120, 7230/8230/9230, and 7240/8240/9240 Combines, page 117

•

4.7 John Deere 60 Series Combines, page 126

•

4.8 John Deere 70 Series Combines, page 132

•

4.9 John Deere S and T Series Combines, page 136

•

4.10 New Holland Combines CX/CR Series (CR Series – Model Year 2014 and Earlier), page 144

•

4.11 New Holland Combines (CR Series – Model Year 2015 and Later), page 152
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4.2

Auto Header Height Control Sensor Operation

The position sensors supplied with the auto header height
control (AHHC) system are 1000 ohm (1 k) industrial series
variable resistor consisting of a sealed unit with a three-pin
connection point (A) and two mounting holes (B). A signal wire
is connected internally to a movable wiper (C) that sweeps
across a high resistance filament band. An external arm is
attached to movable wiper (C) and as it moves, the wiper moves
across the resistance filament to change the resistance at signal
wire, which changes the output voltage. The resistance across
the power and ground pins should be approximately 100 ohms.
Normal operating signal voltages are 0.5–4.5 VDC or 5–95% of
available voltage.

A
C

1025389

B

•

A sensor operating with a signal voltage below 5% is
considered to be shorted.

•

A sensor with a signal voltage above 95% is considered to
be open.

•

A change in header height will cause the voltage signal to change.

215325

Figure 4.1: Variable Resistor Type Sensor
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4.3

Header Height Sensors

The PW8 Pick-Up Header is equipped with two height sensors—one at each end of header. The height sensors do not
require maintenance, but they may need to be repaired or replaced due to normal wear and tear.
The sensors may require calibration if there are problems with pick-up height control. Contact your Dealer.

1007368

Figure 4.2: Height Sensors
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4.3.1

Removing Header Height Sensor Assembly — Left Side

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header to ground, shut down combine, and remove key from ignition.

2.

Open left endshield. Refer to 3.3.1 Opening Left Endshield, page 31.

3.

Disconnect wire harness (A).

4.

Push up on rod end clip (B). Slide linkage rod (C) out of rod
end clip (B).

A

C

1012145

B

Figure 4.3: Header Height Sensor Assembly – Left Side
5.

Remove nuts and bolts (A).

6.

Remove sensor (B) and control arm (C).

A

NOTE:

C

Note orientation of control arm, this will be required for
reassembly.

1012146

B

Figure 4.4: Header Height Sensor Assembly – Left Side
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4.3.2

Installing Header Height Sensor Assembly — Left Side

1.

Install control arm (C). Ensure that flat side is facing
towards header.

2.

Install sensor (B), center bolts in slots, and secure with
nuts (A).

A

C

1012146

B

Figure 4.5: Header Height Sensor Assembly – Left Side
3.

Slide linkage rod (C) into rod end clip (B). Secure rod end
clip by pressing it onto linkage rod (C).

4.

Connect wire harness (A).

5.

Close left endshield. Refer to 3.3.2 Closing Left Endshield,
page 32 for instructions.

A

B
1012145

C

Figure 4.6: Header Height Sensor Assembly – Left Side
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4.3.3

Removing Header Height Control System — Right Side

DANGER
To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
1.

Raise hold-down and engage lift cylinder safety props.

2.

Lower header to ground, shut down combine, and remove key from ignition.

3.

Locate access panel on inside of right end frame. Remove
two bolts (A) from access panel (B).

4.

Remove access panel (B).

A

1012153

B

Figure 4.7: Header Height System Access Panel –
Right Side
5.

Disconnect wire harness (A).

6.

Push up on rod end clip (B). Slide linkage rod (C) out of rod
end clip (B).

A

B

1012155

C

Figure 4.8: Header Height Sensor Assembly –
Right Side
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7.

Remove nuts and bolts (A).

8.

Remove sensor (B) and control arm (C).

A

NOTE:
Note orientation of control arm; this will be required for
reassembly.

B

1012156

C

Figure 4.9: Header Height Sensor Assembly –
Right Side
9.

Locate plug (A) on outboard side of endsheet and remove
plug to gain access to nut (B) securing long control arm
to frame.

10. Remove nut (B).

B

1012161

A

Figure 4.10: Right Endsheet
11. Remove long control arm (A) complete with linkage rod,
rod end clip, and activator arm.

1012162

A

Figure 4.11: Header Height Sensor Assembly –
Right Side
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4.3.4
1.

Installing Header Height Sensor Assembly — Right Side

Install long control arm (A) complete with linkage rod, rod
end clip, and activator arm.

1012162

A

Figure 4.12: Header Height Sensor Assembly –
Right Side
2.

Install nut (B).

3.

Install hole plug (A).

B

1012161

A

Figure 4.13: Right Endsheet
4.

Install control arm (C). Ensure that flat side is facing
towards header.

5.

Install sensor (B), center bolts in slots, and secure with
nuts (A).

A

B

1012156

C

Figure 4.14: Header Height Sensor Assembly –
Right Side
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6.

Slide linkage rod (C) into rod end clip (B). Secure rod end
clip by pressing it onto linkage rod (C).

7.

Connect wire harness (A).

A

B

1012155

C

Figure 4.15: Header Height Sensor Assembly –
Right Side
8.

Install access panel (B), and secure it with bolts (A).
NOTE:
Auger has been removed for illustration purposes.

A

1012153

B

Figure 4.16: Access Panel
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4.4

Height Sensor Output Voltage Range – Combine Requirements

The height sensor output must be within a specific voltage range for each combine or the auto header height control
(AHHC) feature will not work properly.
Table 4.1 Combine Voltage Range
Combine

Low Voltage Limit

High Voltage Limit

Minimum Range

Case IH 7/8010, 5/6/7088, 7/8/9120,
5/6/7130, 5/6/7140, 7/8/9230,
7/8/9240

0.7 V

4.3 V

2.5 V

John Deere 60/70/S/T Series

0.7 V

4.3 V

2.5 V

New Holland CR/CX – 5 V system

0.7 V

4.3 V

2.5 V

New Holland CR/CX – 10 V system

3.0 V

7.0 V

4.1–4.4 V

NOTE:
For instructions on manually checking voltage range, refer to 4.4.1 Manually Checking Voltage Range, page 104.

4.4.1

Manually Checking Voltage Range

In some combines, output voltage range of auto header height control (AHHC) sensors can be checked from the cab. For
instructions, refer to the combine operator’s manual or AHHC instructions later in this document.
1.

Position the header until the header wheels are approximately 150 mm (6 in.) above the ground.
NOTE:
Ensure float spring is fully extended. Refer to 3.12.4 Adjusting Header Float, page 85. If float spring is not fully
extended during next step, voltage may go out of range during operation causing a malfunction of AHHC system.

2.

Shut down combine. Position key so that power is supplied to sensors.

3.

Open left endshield. For instructions, refer to 3.3.1 Opening Left Endshield, page 31.

215325
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4.

Locate left height sensor (A).
NOTE:
Sensor and connector may not be exactly as shown.

5.

A

With connector plugged into sensor, measure voltage
between orange signal wire (B) in middle position on
connector, and brown ground wire (C) at one side of
connector. This is the maximum voltage for the left sensor.

C

1014207

B

Figure 4.17: Left Height Sensor
6.

Locate access panel (A) on inside of right endsheet.

A
1014029

Figure 4.18: Right Access Panel
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7.

Remove two bolts (A) and access panel (B).

A

1012153

B

Figure 4.19: Access Panel – Right Side
8.

Locate right height sensor (A).
NOTE:
Sensor may not be exactly as shown, and view of harness is
from inboard side of endsheet.

9.

A

With connector plugged into the sensor, measure voltage
between the orange signal wire (B) in middle position on
connector, and the brown ground wire (C) on one side of
connector. This is the maximum voltage for the right sensor.

10. Start combine and fully lower combine feeder house. The
float springs should be fully compressed. Shut down
combine, and position the key so that power is supplied to
the sensors.

C
B

1014210

11. Repeat voltage measurements for both sensors. These are
the minimum voltages.

Figure 4.20: Right Height Sensor
12. Compare voltage measurements to specified values. For instructions, refer to 4.4 Height Sensor Output Voltage Range
– Combine Requirements, page 104.
13. If sensor voltage is outside low and high limits, or if voltage range is less than specified value, adjustments are
required. For instructions, refer to 4.4.2 Adjusting Header Height Sensor Voltage Range – Left Side, page 107 or 4.4.3
Adjusting Header Height Sensor Voltage Range – Right Side, page 107.
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4.4.2

Adjusting Header Height Sensor Voltage Range – Left Side

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header to the ground, shut down the combine, and remove the key from the ignition.

2.

Open left endshield. For instructions, refer to 3.3.1 Opening Left Endshield, page 31.

3.

Loosen nuts (A).

4.

Rotate control (B) until desired voltage range is achieved.
For instructions, refer to 4.4 Height Sensor Output Voltage
Range – Combine Requirements, page 104.

B
E

NOTE:
If voltage range is too large or too small, you may need to
relocate linkage rod (C) to a different hole in sensor control
arm (D). If that doesn’t work, relocate linkage rod (C) to a
different hole in sensor control arm (E).

C

Tighten nuts (A).

6.

Close left endshield. For instructions, refer to 3.3.2 Closing
Left Endshield, page 32.

1012147

D

5.

4.4.3

A

Figure 4.21: Header Height Sensor Assembly –
Left Side

Adjusting Header Height Sensor Voltage Range – Right Side

DANGER
To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
1.

Raise hold-down and engage lift cylinder safety props.

2.

Lower header to ground, shut down the combine, and remove the key from the ignition.

3.

Locate access panel (A) on inside of right endsheet.

A
1014029

Figure 4.22: Access Panel – Right Side
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4.

Remove two bolts (A) and access panel (B).

A

1012153

B

Figure 4.23: Access Panel – Right Side
5.

Loosen nuts (A).

6.

Rotate sensor (B) until desired voltage range is achieved.
For instructions, refer to 4.4 Height Sensor Output Voltage
Range – Combine Requirements, page 104 for instructions.

A
E

B

NOTE:

C

If voltage range is too large or too small, you may need to
relocate linkage rod (C) to a different hole in sensor control
arm (D). If that doesn’t work, relocate linkage rod (C) to a
different hole in sensor control arm (E).

1012160

7.

D

Tighten nuts (A).
Figure 4.24: Header Height Sensor Assembly –
Right Side

8.

Once complete, install access panel (B) and secure it with
bolts (A).

A

NOTE:
The auger has been removed from the illustration for
clarity.

1012153

B

Figure 4.25: Access Panel – Right Side
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4.5

Case IH 5130/6130/7130 and 5140/6140/7140 Midrange Combines

4.5.1

Setting up the Header on the Combine Display (Case IH 5130/6130/7130;
5140/6140/7140)

1.

On the main page of the combine display, select
TOOLBOX (A).

1023273

A

Figure 4.26: Case IH Combine Display
2.

Select HEAD 1 tab (A). The HEADER SETUP page displays.

3.

From CUTTING TYPE menu (B), select PLATFORM.

B

1023381

A

Figure 4.27: Case IH Combine Display
4.

Select HEAD 2 tab (A). The HEADER SETUP 2 page displays.

5.

From HEADER PRESSURE FLOAT menu (B), select NOT
INSTALLED.

A

1023382

B

Figure 4.28: Case IH Combine Display
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6.

From BELT DRIVE TYPE menu (A), select
•

1 - for most pick-up headers

•

2 - for 4.9 m (16 ft.) Rake-Up pick-up headers

•

3 - for SwathMaster pick-up headers

A

NOTE:

1023383

Proper belt drive selection optimizes auto-belt to
ground speed.

Figure 4.29: Case IH Combine Display
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4.5.2

Checking Voltage Range from Combine Cab (Case IH 5130/6130/7130;
5140/6140/7140)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Raise header until header wheels are 150 mm (6 in.) above ground.

2.

On the main page of the combine display, select
DIAGNOSTICS (A). The DIAGNOSTICS page opens.

1023272

A

Figure 4.30: Case IH Combine Display
3.

Select SETTINGS (A). The SETTINGS page opens.

4.

From GROUP menu (B), select HEADER.

B

1023271

A

Figure 4.31: Case IH Combine Display
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5.

From the PARAMETER menu, select LEFT HEIGHT/TILT
SENSOR (A).

1023270

A

Figure 4.32: Case IH Combine Display
The SETTINGS page updates to display the voltage in
VALUE/STATUS field (A). Lower the feeder house fully, and
then raise it 305 mm (12 in.) off the ground to view the full
range of voltage readings.

7.

If sensor voltage is not within low and high limits shown in
4.4 Height Sensor Output Voltage Range – Combine
Requirements, page 104, or if range between low and high
limits is insufficient, you need to make adjustments. For
instructions, refer to 4.4.2 Adjusting Header Height Sensor
Voltage Range – Left Side, page 107 and 4.4.3 Adjusting
Header Height Sensor Voltage Range – Right Side, page
107.

A

1023268

6.

Figure 4.33: Case IH Combine Display
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4.5.3

Calibrating Auto Header Height Control (Case IH 5130/6130/7130;
5140/6140/7140)

NOTE:
This procedure applies to combines with a software version below 28.00. For instructions on calibrating the AHHC for
combines with software version 28.00 or above, refer to 4.6.4 Calibrating Auto Header Height Control (Case IH Combines
with Version 28.00 or Higher Software), page 123.
NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.
Ensure all header electrical and hydraulic connections
are made.

2.

Lower the combine feeder house all the way down (the
feeder house will stop moving).

3.

Hold the DOWN button for 2 seconds.

4.

Push the RAISE button and hold it until the feeder house
travels all the way up. It will stop 61 cm (2 ft.) above
ground for 5 seconds, then it will resume lift. This is an
indication that calibration is successful.
1023385

1.

Figure 4.34: Calibrating Auto Header Height
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4.5.4

Setting Preset Cutting Height (Case IH 5130/6130/7130; 5140/6140/7140)

To set preset cutting height, follow these steps:
NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
Engage separator and header.

2.

Manually raise or lower header to desired cutting height.

3.

Press 1 on button (A). A yellow light next to the button will
illuminate.

A

1023289

1.

4.

Manually raise or lower header to a second desired cutting
height.

5.

Press 2 on button (A). A yellow light next to the button will
illuminate.

A

1023288

Figure 4.35: Case Combine Console

Figure 4.36: Case Combine Console

215325

114

Revision A

AUTO HEADER HEIGHT CONTROL

Up and down arrows should now appear in the MANUAL
HEIGHT box (A) on the RUN 1 page on the combine display.
This indicates that the auto header height control (AHHC) is
functioning.

1023291

A

Figure 4.37: Case Combine Display – Run 1 Page
6.

To enable the presets, activate AHHC button (A) to place
the header on the ground. To enable the first preset, tap
the button once. To enable the second preset, tap the
button twice.
To lift the header to maximum working height, hold the
SHIFT button on the back of the ground speed lever (GSL)
while tapping AHHC button (A).

1023295

A

Figure 4.38: Case Combine Joystick
The maximum working height can be adjusted on the
HEADER SETUP page on the combine display. Enter the
desired height in the MAXIMUM WORKING HEIGHT
field (A).

A

1023386

7.

Figure 4.39: Case Combine Display – Header
Setup Page
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If you need to change the position of one of the presets,
you can fine tune this setting with button (A) on the
combine console.

A

1023287

8.

Figure 4.40: Case Combine Console
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4.6

Case IH 7010/8010, 7120/8120/9120, 7230/8230/9230, and
7240/8240/9240 Combines

4.6.1

Checking Voltage Range from Combine Cab (Case 8010)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Raise header until header wheels are 150 mm (6 in.) above ground.

2.

Select DIAG (A) on Universal display MAIN page. The DIAG
page displays.

A

1003676

Figure 4.41: Case 8010 Combine Display
3.

Select SUB SYSTEM (A). The SUB SYSTEM page displays.

1003677

A

Figure 4.42: Case 8010 Combine Display
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4.

Select HDR HEIGHT/TILT (A). The SENSOR page displays.

A

1003678

Figure 4.43: Case 8010 Combine Display
5.

Select LEFT SEN (A). The exact voltage is displayed. Raise
and lower header to see full range of voltage readings.

1003679

A

Figure 4.44: Case 8010 Combine Display
If sensor voltage is not within low and high limits shown in
4.4 Height Sensor Output Voltage Range – Combine
Requirements, page 104, or if range between low and high
limits is insufficient, you need to make adjustments. For
instructions, refer to 4.4.2 Adjusting Header Height Sensor
Voltage Range – Left Side, page 107 and 4.4.3 Adjusting
Header Height Sensor Voltage Range – Right Side, page
107.

1003680

6.

Figure 4.45: Case 8010 Combine Display
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4.6.2

Checking Voltage Range from Combine Cab (Case IH 7010/8010;
7120/8120/9120; 7230/8230/9230; 7240/8240/9240)

NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Raise header until header wheels are 150 mm (6 in.) above ground.

2.

Select DIAGNOSTICS (A) on the MAIN page. The
DIAGNOSTICS page opens.

3.

Select SETTINGS. The SETTINGS page opens.

1003672

A

Figure 4.46: Case IH Combine Display
4.

Select GROUP drop-down arrow (A). The GROUP dialog box
displays.

1003673

A

Figure 4.47: Case IH Combine Display
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5.

Select HEADER HEIGHT/TILT (A). The PARAMETER
page opens.

1003674

A

Figure 4.48: Case IH Combine Display
Select LEFT HEADER HEIGHT SEN (A), and then select
GRAPH button (B). The exact voltage is displayed at top of
the page. Raise and lower the header to see the full range
of voltage readings.

7.

If the sensor voltage is not within the low and high limits
shown in 4.4 Height Sensor Output Voltage Range –
Combine Requirements, page 104, or if the range between
the low and high limits is insufficient, make adjustments.
For instructions, refer to 4.4.2 Adjusting Header Height
Sensor Voltage Range – Left Side, page 107 and 4.4.3
Adjusting Header Height Sensor Voltage Range – Right Side,
page 107.

A

B
1003675

6.

Figure 4.49: Case IH Combine Display
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4.6.3

Calibrating Auto Header Height Control (Case IH 7010/8010; 7120/8120/9120;
7230/8230/9230; 7240/8240/9240)

NOTE:
This procedure applies to combines with a software version below 28.00. For instructions on calibrating the AHHC for
combines with software version 28.00 or above, refer to 4.6.4 Calibrating Auto Header Height Control (Case IH Combines
with Version 28.00 or Higher Software), page 123.
NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
Ensure all header electrical and hydraulic connections are made.

2.

Select TOOLBOX on the MAIN page, and then select HEADER.

3.

Set appropriate HEADER STYLE.

1014406

1.

Figure 4.50: Case IH Combine Display
4.

Set AUTO REEL SPEED SLOPE.

5.

Set HEADER PRESSURE FLOAT to NO (A) if equipped, and
ensure REEL DRIVE is set to HYDRAULIC (B).

A

1026251

B

Figure 4.51: Case IH Combine Display
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6.

Select YES (A) from the REEL FORE-BACK list (if applicable).

7.

Set HEIGHT SENSITIVITY (B) to desired value. The
recommended starting point is 180.

A

1026252

B

Figure 4.52: Case IH Combine Display
8.

Select YES for FORE-AFT CONTROL (A) and HDR FORE-AFT
TILT (B) (if applicable).

A
1026254

B

Figure 4.53: Case IH Combine Display
9.

Select the HEAD2 tab at the bottom of the page.

10. Ensure PICKUP (A) is selected from the HEADER TYPE list.

A

NOTE:
If the recognition resistor is plugged into the header
harness, you will not be able to change the header type.

B
C

11. Set cutting type to PLATFORM (B).

D
1026255

12. Set appropriate HEADER WIDTH (C) and HEADER USAGE (D).

Figure 4.54: Case IH Combine Display
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4.6.4

Calibrating Auto Header Height Control (Case IH Combines with Version 28.00
or Higher Software)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Select TOOLBOX on the MAIN page, and then select
HEADER SETUP.

2.

Locate HEADER SUB TYPE field. It will be located on either
the HEAD 1 or HEAD 2 tab found at bottom of display.

3.

Select 2000 (A).

1009753

A

Figure 4.55: Case IH Combine Display
4.

Locate the HEADER SENSORS and HEADER PRESSURE FLOAT
fields. They will be located on either the HEAD 1 or the
HEAD 2 tab found at bottom of display.
Select ENABLE (A) in the HEADER SENSORS field.

6.

Select NO (B) in HEADER PRESSURE FLOAT field.

B

1009754

5.

A

Figure 4.56: Case IH Combine Display
7.

Engage separator and header, and press preset 1 or 2.

8.

Ensure AUTO HEIGHT icon (A) appears on display and is
shown at location (B) as shown. When the header is set for
cutting on the ground, this verifies that the combine is
using the potentiometers on the header correctly to sense
ground pressure.

A

B

NOTE:

1009755

AUTO HEIGHT field (B) may appear on any of the RUN tabs
and not necessarily on RUN 1 tab.

Figure 4.57: Case IH Combine Display
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9.

Select CALIBRATION on the combine display, and press the
right arrow navigation key to enter the information box.

10. Select HEADER (A), and press ENTER. The CALIBRATION
dialog box opens.

A

NOTE:

1003605

You can use up and down navigation keys to move between
options.

Figure 4.58: Case IH Combine Display
11. Follow calibration steps in the order they appear in the
dialog box. As you proceed through the calibration process,
the display will automatically update to show the next
procedure step.
NOTE:
The calibration procedure will stop if the system sits idle for
more than 3 minutes, or if the ESC key is pressed during
any step.

1003606

NOTE:
Refer to your combine operator’s manual for an
explanation of any error codes encountered.
Figure 4.59: Case IH Combine Display
12. When all the steps have been completed, CALIBRATION SUCCESSFUL is displayed on the page. Exit the CALIBRATION
menu by pressing the ENTER or ESC key.
NOTE:
If float was set heavier to complete ground calibration procedure, adjust to recommended operating float after
calibration is complete.
13. If the unit does not function properly, conduct maximum stubble height calibration.
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4.6.5

Setting Preset Cutting Height (Case 7010/8010, 7120/8120/9120,
7230/8230/9230, 7240/8240/9240)

To set preset cutting height, follow these steps:
NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Engage the separator and header.

2.

Manually raise or lower the header to the desired cutting
height.

3.

Press SET #1 switch (A). The HEADER HEIGHT MODE
light (C) (next to SET #1 switch) turns on.
Manually raise or lower the header to a second desired
cutting height.

5.

Press SET #2 switch (B). The HEADER HEIGHT MODE
light (D) (next to SET #2 switch) turns on.

B
E
D
1023375

4.

A
C

Figure 4.60: Case Combine Controls
A - Set #1 Switch

B - Set #2 Switch

C - Header Height Mode Light

D - Header Height Mode Light

E - Fine Adjust Switch

6.

To swap between set points, press HEADER RESUME (A).

7.

To pick up header at headlands, press HEADER RESUME (A)
twice. To lower, press HEADER RESUME (A).

A

NOTE:
You can adjust these set points by using FINE ADJUST
switch (E) in Figure 4.60, page 125.
NOTE:

1014910

Pressing the HEADER RAISE/LOWER switch will disengage
AUTO HEIGHT mode. Press HEADER RESUME to re-engage.

Figure 4.61: Case Combine Controls
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4.7

John Deere 60 Series Combines

4.7.1

Checking Voltage Range from Combine Cab (John Deere 60 Series)

The auto header height sensor output must be within a specific range, or feature will not work properly.
Check sensor’s output voltage range from combine cab according to instructions that follow.
NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Raise header until header wheels are 150 mm (6 in.) above ground.

Figure 4.62: John Deere Combine Display

A

C

1003559

B

D

2.

Press diagnostic button (D) on HHS monitor (the button with open book with wrench on top of it). dIA appears on
monitor.

3.

Press up button (A) until EO1 appears on monitor (these are header adjustments).

4.

Press ENTER button (C).

5.

Press up (A) or down (B) until 22 is displayed on top portion of monitor. This is voltage reading of sensor.

6.

Start combine and lower feeder house to ground until feeder house stops moving.
NOTE:
You may need to hold HEADER DOWN switch for a few seconds to ensure feeder house is entirely down.

7.

Check sensor reading on monitor.
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8.

Raise header so it is just off ground and check sensor reading again.

9.

If sensor voltage is not within low and high limits shown in 4.4 Height Sensor Output Voltage Range – Combine
Requirements, page 104, or if range between low and high limits is insufficient, you need to make adjustments. For
instructions, refer to 4.4.2 Adjusting Header Height Sensor Voltage Range – Left Side, page 107 and 4.4.3 Adjusting
Header Height Sensor Voltage Range – Right Side, page 107.

4.7.2

Calibrating Auto Header Height Control (John Deere 60 Series)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Start combine.

2.

Press DIAGNOSTIC button (A) on monitor. DIA appears on
monitor.

3.

Press CAL button (B). DIA-CAL appears on monitor.

A

1003591

B

Figure 4.63: John Deere Combine Display
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4.

Press UP or DOWN buttons until HDR appears on monitor.

5.

Press ENTER button. HDR H-DN appears on monitor.

6.

Fully lower feeder house to ground.
NOTE:
You may need to hold HEADER DOWN switch for a few
seconds to ensure feeder house is fully lowered.

1003592

Figure 4.64: John Deere Combine Display
7.

Press CAL button (A) to save calibration of header.
HDR H-UP appears on monitor.

8.

Raise header 1 m (3 ft.) off the ground, and press CAL (A)
button. EOC appears on monitor.

9.

Press ENTER button (B) to save calibration of header. Your
AHHC is now calibrated.

A

NOTE:
If an error code appears during calibration, sensor is out of
voltage range and will require adjustment. Refer to 4.7.2
Calibrating Auto Header Height Control (John Deere 60
Series), page 127.
NOTE:

B
1003593

Figure 4.65: John Deere Combine Display

After calibration is complete, adjust combine operation
settings to ensure proper field operation.

4.7.3

Turning Off Accumulator (John Deere 60 Series)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
Press DIAGNOSTIC button (A) on monitor. DIA appears on
the monitor.

2.

Press UP button (B) until EO1 appears on monitor, and
press ENTER (D). This is header adjustment.

3.

Press UP (B) or DOWN (C) button until 132 is displayed on
top portion of monitor. This is the accumulator reading.

4.

Press ENTER (D) to select 132 as accumulator reading (this
will allow you to change display to a three-digit number so
it has a 0 in it, for example, x0x).

5.

Press UP (B) or DOWN (C) button until desired number is
displayed, and press CAL (E) button.

6.

Press ENTER (D) to save changes. The accumulator is now
deactivated.

215325

128

B
E
C

A
D

1003642

1.

Figure 4.66: John Deere Combine Display
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4.7.4

Setting Sensing Grain Header Height to 50 (John Deere 60 Series)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
To set sensing grain header height, follow these steps:
Press DIAGNOSTIC button (A) on monitor. DIA appears on
the monitor.

2.

Press UP button (B) until EO1 appears on monitor, and
press ENTER (D). This is header adjustment.

3.

Press UP (B) or DOWN (C) button until 128 is displayed on
top portion of monitor. This is the reading for the sensor.

4.

Press ENTER (D) to select 128 as sensor reading (this will
allow you to change display to a three-digit number so it
has a 50 in it).

5.

Press UP (B) or DOWN (C) button until desired number is
displayed, and press CAL (E) button.

6.

Press ENTER (D) to save the changes. The height is now set.

B
E
C

A
1003642

1.

D

Figure 4.67: John Deere Combine Display

NOTE:
Do NOT use active header float function (A) in combination with
MacDon auto header height control (AHHC)—the two systems
will counteract one another. The header symbol (B) on display
should NOT have a wavy line under it and should appear exactly
as shown on Active Header Control Display in Figure 4.68, page
129.

B

1003651

A

Figure 4.68: John Deere Combine Display
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4.7.5

Setting Sensitivity of Auto Header Height Control (John Deere 60 Series)

This is also known as dead band adjustment.
NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
Press DIAGNOSTIC button (A) on monitor. DIA appears on
the monitor.

2.

Press UP button (B) until EO1 appears on monitor, and
press ENTER (D). This is header adjustment.

3.

Press UP (B) or DOWN (C) button until 112 is displayed on
monitor. This is your sensitivity setting.
NOTE:

B

The lower the reading, the higher the sensitivity. Ideal
operating range is typically between 50 and 80.

E

4.

Press ENTER (D) to select 112 as sensitivity setting (this will
allow you to change first digit of number sequence).

C

5.

Press UP (B) or DOWN (C) until desired number is
displayed, then press CAL (E) button. This will bring you to
second digit. Repeat this procedure until desired setting is
achieved.

6.

Press ENTER (D) to save changes.

A
D

1003642

1.

Figure 4.69: John Deere Combine Display

NOTE:
The numbers depicted on displays in these illustrations are
for reference purposes only; they are not intended to
represent specific settings for your equipment.
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4.7.6

Adjusting Threshold for Drop Rate Valve (John Deere 60 Series)

This procedure explains how to adjust the point at which the restrictor valve opens and allows full flow to lift cylinders.
NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Press DIAGNOSTIC button (A) on monitor. DIA appears on
the monitor.

2.

Press UP button (B) until EO1 appears on monitor and press
ENTER (C). This is header adjustment.

3.

Press UP (B) or DOWN button (D) until 114 is displayed on
top portion of monitor. This is the setting that adjusts when
fast drop rate starts with respect to dead band.

B

A

NOTE:
The default setting is 100. Ideal operating range is typically
between 60 and 85.
4.

C

D

Press ENTER (C) to select 114 as fast drop rate (this will
allow you to change first digit of number sequence).

1026337

Figure 4.70: John Deere Combine Display

5.

Press UP (A) or DOWN (B) until desired number is
displayed, then press CAL button (C). This will bring you to
second digit. Repeat this procedure until desired setting is
achieved.

6.

Press ENTER (D) to save changes.

C

NOTE:

A

The numbers depicted on displays in these illustrations are
for reference purposes only; they are not intended to
represent specific settings for your equipment.

B

D

1026339

Figure 4.71: John Deere Combine Display
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4.8

John Deere 70 Series Combines

4.8.1

Checking Voltage Range from Combine Cab (John Deere 70 Series)

The auto header height sensor output must be within a specific range, or feature will not work properly.
Check sensor’s output voltage range from combine cab according to instructions that follow.
NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Raise header until header wheels are 150 mm (6 in.) above ground.

2.

If sensor voltage is not within low and high limits shown in 4.4 Height Sensor Output Voltage Range – Combine
Requirements, page 104, or if range between low and high limits is insufficient, you need to make adjustments. For
instructions, refer to 4.4.2 Adjusting Header Height Sensor Voltage Range – Left Side, page 107 and 4.4.3 Adjusting
Header Height Sensor Voltage Range – Right Side, page 107.

4.8.2

Calibrating Feeder House Speed (John Deere 70 Series)

The feeder house speed must be calibrated before you calibrate auto header height control (AHHC) system. Refer to
combine operator’s manual for instructions.

4.8.3

Calibrating Auto Header Height Control (John Deere 70 Series)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
Start combine.

2.

Press button located fourth from left along top of
monitor (A) to select icon that resembles an open book
with a wrench on it (B).

3.

Press button (A) a second time to enter diagnostics and
calibration mode.

A
B

1003597

1.

Figure 4.72: John Deere Combine Display
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4.

Select HEADER in box (A) by scrolling down to box using the
scroll knob, and then by pressing the check mark button.
NOTE:
The knob and button are shown in Figure 4.74, page 133.
Scroll down to the lower right icon that resembles an arrow
in a diamond (B) and press the check mark button to
select it.

6.

Follow the steps listed on the combine display to perform
the calibration.

A
B
1015017

5.

NOTE:
If an error code appears on page, then the sensor is not in
the correct working range. Refer to 4.8.1 Checking Voltage
Range from Combine Cab (John Deere 70 Series), page 132
to check and adjust range.

Figure 4.73: John Deere Combine Display

1003570

A

B
Figure 4.74: John Deere Combine Control Console
A - Scroll Knob
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4.8.4

Setting Sensitivity of Auto Header Height Control (John Deere 70 Series)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

2.

Press button (A) twice and current sensitivity setting will
appear on combine display (the lower the reading, the
lower the sensitivity).

A

Use scroll knob (B) to adjust sensitivity setting. The
adjustment will be saved automatically.
NOTE:

B
C

1003636

If page remains idle for a short period of time, it will
automatically return to previous page. Pressing check mark
button (C) also will return combine display to
previous page.

Figure 4.75: John Deere Combine Control Console

1003637

NOTE:
The numbers depicted on displays in these illustrations are for
reference purposes only; they are not intended to represent
specific settings for your equipment.

Figure 4.76: John Deere Combine Display
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4.8.5

Adjusting Manual Header Raise/Lower Rate (John Deere 70 Series)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Press button (A) and current raise/lower rate setting will
appear on monitor (the lower reading, slower rate).

2.

Use scroll knob (B) to adjust rate. The adjustment will be
saved automatically.

A

NOTE:
If page remains idle for a short period of time, it will
automatically return to previous page. Pressing check mark
button (C) will also return monitor to previous page.

B
1003636

C

Figure 4.77: John Deere Combine Control Console

1003639

NOTE:
The numbers depicted on displays in these illustrations are
for reference purposes only; they are not intended to
represent specific settings for your equipment.

Figure 4.78: John Deere Combine Display
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4.9

John Deere S and T Series Combines

4.9.1

Checking Voltage Range from Combine Cab (John Deere S and T Series)

The auto header height sensor output must be within a specific range, or feature will not work properly.
Check sensor’s output voltage range from combine cab according to instructions that follow.
NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Raise header until header wheels are 150 mm (6 in.) above ground.

2.

Start combine and fully lower feeder house to the ground.
NOTE:
You may need to hold HEADER DOWN switch for a few seconds to ensure feeder house is fully lowered.

3.

Check sensor reading on monitor.

4.

If sensor voltage is not within low and high limits shown in 4.4 Height Sensor Output Voltage Range – Combine
Requirements, page 104, or if range between low and high limits is insufficient, you need to make adjustments. For
instructions, refer to 4.4.2 Adjusting Header Height Sensor Voltage Range – Left Side, page 107 and 4.4.3 Adjusting
Header Height Sensor Voltage Range – Right Side, page 107.

4.9.2

Calibrating Feeder House Fore-Aft Tilt Range (John Deere S and T Series)

This procedure applies only to model year 2015 and later John Deere S and T Series combines.
NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.
The feeder house fore-aft tilt is controlled by buttons C (C) and
D (D) at back of hydro handle.

C

1016141

D

Figure 4.79: John Deere Hydro Handle
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NOTE:
The feeder house fore-aft tilt controls can be changed to work
with buttons E and F by pressing hydro handle icon (A) and then
selecting FEEDER HOUSE FORE/AFT TILT from drop-down
menu (B) on combine display.

A

1016113

B

Figure 4.80: John Deere Combine Display
To calibrate feeder house fore-aft tilt range, follow these steps:
1.

Press DIAGNOSTIC icon (A) on main page of combine
display. The CALIBRATION page displays.

1016117

A

Figure 4.81: John Deere Combine Display
2.

Select CALIBRATIONS drop-down menu (A) to view list of
calibration options.

1016119

A

Figure 4.82: John Deere Combine Display
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Press arrow (A) to cycle up through calibration options and
select FEEDER HOUSE FORE/AFT TILT RANGE.

A

1016123

3.

Figure 4.83: John Deere Combine Display
4.

Press ENTER icon (A).

1016128

A

Figure 4.84: John Deere Combine Display
5.

Follow instructions that appear on combine display. As you
proceed through calibration process, display will
automatically update to show next step.
NOTE:

1016137

If an error code appears during calibration, sensor is out of
voltage range and will require adjustment. Refer to 4.9.1
Checking Voltage Range from Combine Cab (John Deere S
and T Series), page 136.

Figure 4.85: John Deere Combine Display
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4.9.3

Calibrating Auto Header Height Control (John Deere S and T Series)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Press DIAGNOSTIC icon (A) on main page of monitor. The
CALIBRATION page appears.

1003766

A

Figure 4.86: John Deere Combine Display
2.

Select THRESHING CLEARANCE (A) and a list of calibration
options appears.

1003776

A

Figure 4.87: John Deere Combine Display
3.

Select FEEDER HOUSE SPEED (A) and calibrate.

4.

Select HEADER (B) and calibrate.

A

1003777

B

Figure 4.88: John Deere Combine Display
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5.

Press icon (A) with either FEEDER HOUSE SPEED or HEADER
selected and icon will turn green.
NOTE:
Feeder house speed calibration must be done before
header calibration.

1003778

A

Figure 4.89: John Deere Combine Display
6.

Click button (A) and instructions will appear on screen to
guide you through remaining calibration steps.

A

1003779

NOTE:
If an error code appears during calibration, one or both
sensors are out of voltage range and will require
adjustment. Refer to 4.4.2 Adjusting Header Height Sensor
Voltage Range – Left Side, page 107 and 4.4.3 Adjusting
Header Height Sensor Voltage Range – Right Side, page
107.

Figure 4.90: John Deere Combine Display

4.9.4

Setting Sensitivity of Auto Header Height Control (John Deere S and T Series)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Press button (A) twice and current sensitivity setting will
appear on combine display.

1003757

A

Figure 4.91: John Deere Combine Command Center
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2.

Press – or + icon (A) to adjust rates.
NOTE:
The numbers depicted on displays in these illustrations are
for reference purposes only; they are not intended to
represent specific settings for your equipment.

1003758

A

Figure 4.92: John Deere Combine Display

4.9.5

Adjusting Manual Header Raise/Lower Rate (John Deere S and T Series)

NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Press button (A) and current sensitivity setting will appear
on monitor.

1003757

A

Figure 4.93: John Deere Combine Command Center
2.

Press – or + icon (A) to adjust rates.
NOTE:
The numbers depicted on displays in these illustrations are
for reference purposes only; they are not intended to
represent specific settings for your equipment.

1003759

A

Figure 4.94: John Deere Combine Display
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4.9.6

Setting Preset Cutting Height (John Deere S and T Series)

NOTE:
Changes may have been made to combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Press COMBINE – HEADER SETUP icon (A) on main page.
The COMBINE – HEADER SETUP page appears. This page is
used to set various header settings such as reel speed,
header width, and height of feeder house for acre counter
engagement.

1003954

A

Figure 4.95: Combine Display
2.

Select COMBINE – HEADER SETUP AHC icon (A). The
COMBINE – HEADER SETUP AHC screen appears.

1003955

A

Figure 4.96: Combine Display
Select HEADER HEIGHT SENSING ENABLE (A), HEADER
HEIGHT RESUME ENABLE (B), and REEL POSITION RESUME
ENABLE (C) icons.

A

B

C

1023787

3.

Figure 4.97: Combine Display

215325

142

Revision A

AUTO HEADER HEIGHT CONTROL

Turn on header engagement switch (A) and move header to
desired preset position.

5.

Position can be fine-tuned with HEADER HEIGHT PRESSURE
CONTROL DIAL (B).

A

B

1023213

4.

Figure 4.98: Combine Control Console
Hold joystick button 2 (B) until the AHHC icon flashes on
monitor.

7.

To store another preset, repeat Step 4, page 143 and
Step 6, page 143 for button 3 (C).

8.

Select an appropriate ground pressure setting:

A
B
C

•

Preset button 2 (B) on joystick for a light ground
pressure setting in muddy or soft soil conditions

•

Preset button 3 (C) for a heavy ground pressure setting
in harder soil conditions and a faster ground speed

1003957

6.

NOTE:
Preset button 1 (A) is reserved for header lift on headland
and is not used for ground cutting.

Figure 4.99: Joystick Buttons

NOTE:
When auto header height control (AHHC) is engaged, AHHC
icon (A) appears on monitor and number indicating which
button was pressed (B) is displayed on the screen.

B

1003959

A

Figure 4.100: Combine Display
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4.10

New Holland Combines CX/CR Series (CR Series – Model Year 2014
and Earlier)

NOTE:
For New Holland CR models 6.80, 6.90, 7.90, 8.90, 9.90, and 10.90, refer to 4.11 New Holland Combines (CR Series – Model
Year 2015 and Later), page 152.

4.10.1

Checking Voltage Range from Combine Cab (New Holland)

NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Raise header until header wheels are 150 mm (6 in.) above ground.

2.

Select DIAGNOSTICS (A) on main page. The DIAGNOSTICS
page displays.

3.

Select SETTINGS. The SETTINGS page displays.

1003672

A

Figure 4.101: New Holland Combine Display
4.

Select GROUP drop-down arrow (A). The GROUP dialog box
displays.

1003673

A

Figure 4.102: New Holland Combine Display
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5.

Select HEADER HEIGHT/TILT (A). The PARAMETER page
displays.

1003674

A

Figure 4.103: New Holland Combine Display
6.

Select LEFT HEADER HEIGHT SEN (A), and then select
GRAPH button (B). The exact voltage is displayed at top
of page.

7.

Raise and lower header to see full range of voltage
readings.

8.

If sensor voltage is not within low and high limits shown in
4.4 Height Sensor Output Voltage Range – Combine
Requirements, page 104, or if range between low and high
limits is insufficient, you need to make adjustments. For
instructions, refer to 4.4.2 Adjusting Header Height Sensor
Voltage Range – Left Side, page 107 and 4.4.3 Adjusting
Header Height Sensor Voltage Range – Right Side, page
107.

A

1003675

B

Figure 4.104: New Holland Combine Display

4.10.2

Engaging Auto Header Height Control (New Holland CR/CX Series)

NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.
1.

Select HEADER LATERAL FLOAT on combine display, and
press ENTER.

2.

Use up and down navigation keys to move between
options, and select INSTALLED.

1003581

Figure 4.105: New Holland Combine Display
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3.

Select HEADER AUTOFLOAT, and press ENTER.

4.

Use up and down navigation keys to move between
options, and select INSTALLED.

1003582

Figure 4.106: New Holland Combine Display

4.10.3

Calibrating Auto Header Height Control (New Holland CR/CX Series)

NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
Check the following conditions before starting the header calibration procedure:
•

The header is attached to the combine.

•

The combine is on level ground, with the header level to the ground.

•

The engine is running.

•

The combine is not moving.

•

No faults have been received from the Header Height Controller (HHC) module.

•

The header/feeder is disengaged.

•

Lateral float buttons are NOT pressed.

•

The ESC key is NOT pressed.

To calibrate the AHHC, follow these steps:
1.

Select CALIBRATION on the combine display, and press the right arrow navigation key to enter the information box.
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2.

Select HEADER (A), and press ENTER. The CALIBRATION
dialog box opens.
NOTE:

A

1003605

You can use the up and down navigation keys to move
between options.

Figure 4.107: New Holland Combine Display
3.

Follow the calibration steps in the order that they appear in
the dialog box. As you proceed through the calibration
process, the display will automatically update to show the
next step.
NOTE:
Pressing the ESC key during any of the steps or letting the
system sit idle for more than 3 minutes will stop the
calibration process.

1003606

NOTE:
Refer to your combine operator’s manual for an
explanation of any error codes encountered.
Figure 4.108: New Holland Combine Display
4.

When all steps have been completed, a CALIBRATION SUCCESSFUL message is displayed on the page. Exit the
CALIBRATION menu by pressing either the ENTER or ESC key.
NOTE:
If the float was set heavier to complete ground the calibration procedure, adjust to the recommended operating float
after calibration is complete.

5.

If the unit does not function properly, conduct maximum stubble height calibration.
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Calibrating Maximum Stubble Height
This procedure describes how to calibrate the area counter to stop or start counting at the correct height. Program header
to a height that will never be reached while cutting. The area counter will stop counting when header is above
programmed height, and will begin counting when header is below programmed height.
Select height of header that corresponds to description above.
IMPORTANT:
•

If value is set too low, area may NOT be counted since header is sometimes raised above this threshold although
combine is still cutting.

•

If value is set too high, area counter will keep counting even when header is raised (but below this threshold) and
combine is no longer cutting crop.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Select MAXIMUM STUBBLE HEIGHT calibration dialog box.
As you proceed through calibration process, display will
automatically update to show next step.

1003774

Figure 4.109: New Holland Calibration Dialog Box
2.

Move header to correct position using header up or down
control switch on multifunction handle.

3.

Press ENTER to continue. As you proceed through
calibration process, display will automatically update to
show next step.

4.

Press ENTER or ESC to close calibration page. The
calibration is now complete.

1003775

Figure 4.110: New Holland Calibration Dialog Box
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4.10.4

Adjusting Header Raise Rate (New Holland CR/CX Series)

If necessary, header raise rate (the first speed on HEADER HEIGHT rocker switch of multifunctional handle) can be adjusted.
NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Select HEADER RAISE RATE on combine display.

2.

Use + or – buttons to change setting.

3.

Press ENTER to save new setting.
NOTE:

1003628

The raise rate can be changed from 32 to 236 in increments
of 34. The factory setting is 100.

Figure 4.111: New Holland Combine Display

4.10.5

Setting Header Lower Rate to 50 (New Holland CR/CX Series)

The header lower rate can be adjusted using the automatic header height control (AHHC) button or second speed on the
multifunction handle’s header height rocker switch.
NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Select HEADER LOWER RATE on combine display.

2.

Use + or – buttons to change setting to 50.

3.

Press ENTER to save new setting.

1003628

NOTE:
The lower rate can be changed from 2 to 247 in increments
of 7. It is factory-set to 100.

Figure 4.112: New Holland Combine Display

215325

149

Revision A

AUTO HEADER HEIGHT CONTROL

4.10.6

Setting Auto Header Height Control Sensitivity to 200 (New Holland CR/CX
Series)

NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Engage threshing and feeder house.

2.

Select HEIGHT SENSITIVITY on combine display screen.

3.

Use + or – buttons to change setting to 200.

4.

Press ENTER to save new setting.
NOTE:
The sensitivity can be changed from 10 to 250 in
increments of 10. It is factory-set to 100.

1003627

Figure 4.113: New Holland Combine Display
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4.10.7

Setting Preset Cutting Height (New Holland CR/CX Series)

To set preset cutting height, follow these steps:
NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to combine
operator’s manual for updates.
1.

Engage threshing mechanism and feeder with
switches (A) and (B).

2.

Set HEADER MEMORY rocker switch (D) in STUBBLE
HEIGHT/AUTO FLOAT MODE.

3.

Lower header to desired cutting height using HEADER
HEIGHT AND HEADER LATERAL FLOAT rocker switch (C).

D

Press AUTOMATIC HEADER HEIGHT CONTROL button (E) for
a minimum of 2 seconds to store height position. A beep
will confirm setting.
NOTE:
It is possible to store two different header height values by
using HEADER MEMORY rocker switch (D) in STUBBLE
HEIGHT/AUTO FLOAT MODE.

5.

C

To change one of the saved header height set points while
the combine is in use, use HEADER HEIGHT AND HEADER
LATERAL FLOAT rocker switch (A) (slow up/down) to raise
or lower header to desired value. Press AUTOMATIC
HEADER HEIGHT CONTROL button (B) for a minimum of
2 seconds to store new height position. A beep will confirm
setting.

B

A

1014881

4.

E

Figure 4.114: New Holland Combine Controls

B

A
C

NOTE:

1023985

Do NOT press too hard on AUTOMATIC HEADER HEIGHT
CONTROL button (B), or float mode will be disengaged.
NOTE:
It is not necessary to press rocker switch (C) again after
adjusting.

215325

Figure 4.115: New Holland Combine Controls
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4.11

New Holland Combines (CR Series – Model Year 2015 and Later)

This section applies only to 2015 and later CR models (6.80, 6.90, 7.90, 8.90, 9.90, and 10.90). For other New Holland
combine models, refer to 4.10 New Holland Combines CX/CR Series (CR Series – Model Year 2014 and Earlier), page 144.

4.11.1

Engaging Auto Header Height Control (New Holland CR Series)

This procedure applies only to 2015 and later CR models (6.80, 6.90, 7.90, 8.90, 9.90, and 10.90).
NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.
1.

Select TOOLBOX (A) on main page. The TOOLBOX page
displays.

1016056

A

Figure 4.116: New Holland Combine Display
NOTE:
On some older combine models, the Operator may have to
simultaneously press both UNLOAD (A) and RESUME (B) buttons
on hydro handle to access the TOOLBOX page.

A

1015005

B

Figure 4.117: New Holland Combine Controls

215325

152

Revision A

AUTO HEADER HEIGHT CONTROL

2.

Select HEAD 1 (A). The HEADER SETUP 1 page displays. The
HEADER TYPE field will automatically register as PICKUP (B).

B
C

NOTE:

1029549
1029549

The HEADER SUB TYPE menu (C) is not applicable to
MacDon pickup headers. The menu’s two selectable
options (NO HYDR CONTROL and SPARE) have no effect on
header performance.

A
Figure 4.118: New Holland Combine Display
3.

Select HEAD 2 (A). The HEADER SETUP 2 page displays.

1016057

A

Figure 4.119: New Holland Combine Display
4.

Select AUTOFLOAT drop-down arrow and set AUTOFLOAT
to INSTALLED (A).

5.

Select AUTO HEADER LIFT drop-down arrow and set AUTO
HEADER LIFT to INSTALLED (B).

A

NOTE:
With AUTO HEADER LIFT installed and AHHC engaged,
header will lift up automatically when you pull back on
hydro handle.

C

Set values for MANUAL HHC RAISE RATE (C) and MANUAL
HHC LOWER RATE (D) for best performance according to
ground conditions.

D

1016062

6.

B

Figure 4.120: New Holland Combine Display
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7.

Set values for HHC HEIGHT SENSITIVITY (A) and HHC TILT
SENSITIVITY (B) for best performance according to ground
conditions.

A

1016147

B

Figure 4.121: New Holland Combine Display

4.11.2

Checking Voltage Range from Combine Cab (New Holland CR Series)

NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
1.

Position header 150 mm (6 in.) above ground.

2.

Select DIAGNOSTICS (A) on main page. The DIAGNOSTICS
page displays.

1016049

A

Figure 4.122: New Holland Combine Display
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3.

Select SETTINGS (A). The SETTINGS page displays.

1016050

A

Figure 4.123: New Holland Combine Display
Select HEADER HEIGHT/TILT (A) from GROUP dropdown menu.

5.

Select HEADER HEIGHT SENS. L (B) from PARAMETER dropdown menu.

A
B

1016053

4.

Figure 4.124: New Holland Combine Display
6.

Select GRAPH (A). The exact voltage (B) is displayed at top
of page.

7.

Raise and lower header to see full range of voltage
readings.

8.

If sensor voltage is not within low and high limits shown in
4.4 Height Sensor Output Voltage Range – Combine
Requirements, page 104, or if range between low and high
limits is insufficient, you need to make adjustments. For
instructions, refer to 4.4.2 Adjusting Header Height Sensor
Voltage Range – Left Side, page 107 and 4.4.3 Adjusting
Header Height Sensor Voltage Range – Right Side, page
107.

A

1016055

B

Figure 4.125: New Holland Combine Display
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4.11.3

Calibrating Auto Header Height Control (New Holland CR Series)

NOTE:
Changes may have been made to the combine controls or display since this document was published. Refer to the combine
operator’s manual for updates.

CAUTION
Check to be sure all bystanders have cleared the area.
Check the following conditions before starting the header calibration procedure:
•

The header is attached to the combine.

•

The combine is on level ground, with the header level to the ground.

•

The engine is running.

•

The combine is NOT moving.

•

No faults have been received from Header Height Controller (HHC) module.

•

Header/feeder is disengaged.

•

Lateral float buttons are NOT pressed.

•

ESC key is NOT pressed.

To calibrate the AHHC, follow these steps:
1.

Select CALIBRATIONS (A) on the main page. The
CALIBRATION page displays.

1016108

A

Figure 4.126: New Holland Combine Display
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2.

Select CALIBRATION drop-down arrow (A).

1016107

A

Figure 4.127: New Holland Combine Display
3.

Select HEADER (A) from the list of calibration options.

1016110

A

Figure 4.128: New Holland Combine Display
4.

Follow calibration steps in the order they appear on screen.
As you proceed through the calibration process, the display
will automatically update to show the next step.
NOTE:
Pressing the ESC key during programming or letting system
sit idle for more than 3 minutes will stop the calibration
procedure.

1016111

NOTE:
Refer to your combine operator’s manual for an
explanation of any encountered error codes.

Figure 4.129: New Holland Combine Display
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5.

When all steps have been completed, the CALIBRATION
COMPLETED message is displayed on screen.
NOTE:

1016112

If the float was set heavier to complete the ground
calibration procedure, return it to the recommended
operating float after completing calibration.

Figure 4.130: New Holland Combine Display

4.11.4

Setting Auto Height (New Holland CR Series)

This procedure applies only to 2015 and later CR models (6.80, 6.90, 7.90, 8.90, 9.90, and 10.90).
The console has two buttons used for auto height presets. The
toggle switch that was present on previous models is now
configured as shown at right. MacDon headers only require first
two buttons (A) and (B). The third button (C) is not configured.

A
B

1015008

C

Figure 4.131: New Holland Combine Controls
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To set auto height, follow these steps:
1.

Engage separator and header.

2.

Select RUN SCREENS (A) on main page.

1016150

A

Figure 4.132: New Holland Combine Display
3.

Select RUN tab that shows MANUAL HEIGHT.
NOTE:
The MANUAL HEIGHT field may appear on any of RUN tabs.
When an auto height set point button is pressed, display
will change to AUTO HEIGHT (A).
Lower header to ground.

5.

Select one of auto height set point buttons shown in
Figure 4.131, page 158.
•

Press SET 1 button for lower position

•

Press SET 2 button for higher position

A
1016152

4.

Figure 4.133: New Holland Combine Display
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4.11.5

Setting Maximum Work Height (New Holland CR Series)

This procedure applies only to 2015 and later CR models (6.80, 6.90, 7.90, 8.90, 9.90, and 10.90).
1.

Select TOOLBOX (A) on main page. The TOOLBOX page
displays.

1016056

A

Figure 4.134: New Holland Combine Display
2.

Select FEEDER (A). The FEEDER SETUP page displays.

3.

Select MAXIMUM WORK HEIGHT field (B).

B

1016063

A

Figure 4.135: New Holland Combine Display
Set MAXIMUM WORK HEIGHT to desired value.

5.

Press SET and then press ENTER.

1016064

4.

Figure 4.136: New Holland Combine Display
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Maintenance and Servicing

The following instructions provide information about routine maintenance and servicing of the PW8 Pick-Up Header. For
detailed maintenance and service information, contact your Dealer. A parts catalog is located in the manual case at the left
end of the header.
Log hours of operation and use the Maintenance Schedule/Record provided to keep a record of scheduled maintenance.
Refer to 5.2.1 Maintenance Schedule/Record, page 163.

5.1

Preparing Header for Servicing
DANGER

To avoid personal injury, before servicing header or opening drive covers, perform the following procedures:
•

Lower the header fully. If necessary to service in the raised position, always engage the header lift cylinder safety
props on the combine.

•

Stop the engine and remove the key.

•

Engage the park brake.

•

Wait for all moving parts to stop.
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5.2

Maintenance Requirements

Periodic maintenance requirements are organized according to service intervals.
Regular maintenance is the best insurance against early wear and untimely breakdowns. Following the maintenance
schedule will increase your machine’s life.
When servicing the machine, refer to the specific headings in this section and use only fluids and lubricants specified in the
inside back cover of this book.
If a service interval specifies more than one time frame, e.g., 100 hours or annually, service the machine at whichever
interval is reached first.
IMPORTANT:
Recommended intervals are for average conditions. Service the machine more often if operated under adverse conditions
(severe dust, extra heavy loads, etc.).

CAUTION
Carefully follow all safety messages, refer to 1 Safety, page 1.
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5.2.1

Maintenance Schedule/Record

Table 5.1 Maintenance Schedule/Record
ACTION:

ü - Check

S - Lubricate

▲ - Change

S - Lubricate

▲ - Change

! Hour meter reading
! Service date
! Serviced by
10 Hours
S

Lubricate auger drive chain – refer to 5.3.3
Lubricating Auger Drive Chain, page 168.

ü

Check auger drive chain tension – refer to Adjusting
Auger Drive Chain Tension, page 190.

ü

Check hydraulic hoses for leaks – refer to 5.9.5
Hydraulic Hoses and Lines, page 252.

50 Hours
ü

Check auger drive chain tension – refer to Adjusting
Auger Drive Chain Tension, page 190.

ü

Check hydraulic hoses for leaks – refer to 5.9.5
Hydraulic Hoses and Lines, page 252.

ü

Check draper belt condition – refer to 5.7.1 Draper
Belts, page 207.

ü

Check draper plastic guides for wear – refer to 5.7.1
Draper Belts, page 207.
ACTION:

ü - Check

100 Hours
S

Clean and grease driveshaft splines – refer to
Cleaning Driveline Splined Shaft, page 178.

S

Lubricate driveline slip-joint and clutch – refer to 5.3
Lubrication, page 166.

S

Lubricate auger drive chain and bearing – refer to 5.3
Lubrication, page 166.

S

Lubricate optional caster wheels (if installed) at
grease point – refer to 5.3 Lubrication, page 166.

ü

Check tire pressure – refer to 5.11.3 Inflating Tire,
page 263.

ü

Check wheel bolt torque – refer to 5.11.2 Installing
Wheel, page 262.

ü

Check loose fasteners – refer to 8.1 Torque
Specifications, page 279.

ü

Check bearings and seals – refer to 5.7.3 Draper Deck
Roller Bearings, page 215.

ü

Check pick-up fingers for wear – refer to 5.7.2 Draper
Fingers and Guides, page 213.
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Table 5.1 Maintenance Schedule/Record (continued)
ü

Check height control sensor pivot points – refer to 4.3
Header Height Sensors, page 97.

End of Season
Clean and touch-up worn paint spots
Clean header
ü Check header for wear
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5.2.2

Preseason/Annual Service

CAUTION
•

Review the operator's manual to refresh your memory on safety and operating recommendations.

•

Review all safety signs and other decals on the header and note hazard areas.

•

Ensure all shields and guards are properly installed and secured. Never alter or remove safety equipment.

•

Make certain you understand and have practiced safe use of all controls. Know the capacity and operating
characteristics of the machine.

Perform the following at the beginning of each operating season:
1.

Lubricate machine completely. Refer to 5.3 Lubrication, page 166.

2.

Perform all annual maintenance. Refer to 5.2.1 Maintenance Schedule/Record, page 163.

5.2.3

End-of-Season Service

Refer to 3.15 Storing the Header, page 94 for end of season servicing information.
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5.3

Lubrication
DANGER

To avoid personal injury, before servicing header or opening drive covers, perform the following procedures:
•

Lower the header fully. If necessary to service in the raised position, always engage the header lift cylinder safety
props on the combine.

•

Stop the engine and remove the key.

•

Engage the park brake.

•

Wait for all moving parts to stop.

Lubricate the machine after every 100 hours of operation.
Log hours of operation and use the maintenance schedule provided to keep a record of scheduled maintenance. Refer to
5.2.1 Maintenance Schedule/Record, page 163.

5.3.1

Greasing Procedure

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop engine and remove key before making
adjustments to machine.
1.

Use the recommended lubricants specified in the inside back cover of this manual.

2.

Wipe grease fitting with a clean cloth before greasing to avoid injecting dirt and grit.

3.

Inject grease through fitting with grease gun until grease overflows fitting, except where noted.

4.

Leave excess grease on fitting to keep out dirt.

5.

Replace any loose or broken fittings immediately.

6.

If fitting will not take grease, remove and clean thoroughly. Also clean lubricant passageway. Replace fitting if
necessary.
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5.3.2

Greasing Points

Every 100 Hours

A

C

1033057

B

Figure 5.1: Greasing Points
A - Driveline Slip-Joint
C - Driveline Clutch

B - Driveline Guard (Both Ends)
D - Optional Caster Wheel (Two Places)

NOTE:
Fixed wheels shown in main illustration, caster wheel (D) placed as an insert.
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5.3.3

Lubricating Auger Drive Chain

WARNING

1.

Lower header to the ground, shut down the combine, and remove the key from the ignition.

2.

Open left endshield (A). For instructions, refer to 3.3.1
Opening Left Endshield, page 31.

A

1006516

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

Figure 5.2: Left Endshield
3.

Apply a liberal amount of SAE 30 engine oil to the chain (A)
every 10 hours.

4.

Close left endshield. For instructions, refer to 3.3.2 Closing
Left Endshield, page 32.

1018356

A

Figure 5.3: Auger Drive Chain
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5.4

Installing Sealed Bearing

1.

Clean shaft and apply rust preventive coating.

2.

Install flangette (A), bearing (B), second flangette (C), and
lock collar (D).
NOTE:

A
C

The locking cam is on only one side of the bearing.
3.

Install and tighten the flangette bolts (E).

4.

Lock the lock collar (D) with a punch once the shaft is
correctly positioned.

B
E
D

Lock the collar in the same direction the shaft rotates, and
tighten the setscrew in the collar.
5.

Loosen the flangette bolts (E) on the mating bearing one
turn, and retighten. This will enable the bearing to properly
line up.
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5.5

Drives

This section covers maintenance procedures for the header, draper, and auger drives.

5.5.1

Header Driveshaft

Clean and grease header driveshaft splines (A) annually to
prevent excessive corrosion and wear.
NOTE:
Remove header end of driveline to access splines. For
instructions, refer to Removing Header Driveline, page 171.

1014377

A

Figure 5.5: Header Driveshaft Splines
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5.5.2

Header Driveline

Removing Header Driveline

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header to ground.

2.

Shut down combine and remove key from ignition.

3.

Disconnect tethers (A) securing driveline guard to header.

4.

Pull back guard (B) to expose collar (C) at the combine end
of the driveline.

CAUTION

A

D

To prevent injury, or damage to the driveline, hold the driveline
so that it doesn’t fall to the ground.

B

Pull back collar (C) and pull driveline (D) off feeder house
shaft while supporting end of driveline.

C

1007067

5.

Figure 5.6: Combine End of Driveline
6.

7.

Pull back guard (A) to expose collar (B) at the header end of
driveline. If necessary, loosen bolt (C) and move plate (D) to
release guard.

A

Pull back collar (B), and pull driveline off header driveshaft.

C

B

1007792

D

Figure 5.7: Header End of Driveline
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Installing Header Driveline

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

CAUTION
To prevent injury, or damage to the driveline, hold the driveline so that it doesn’t fall to the floor.
1.

Lower header to ground, shut down combine, and remove key from ignition.

2.

Pull back guard (A) to expose collar (B) at the header
(notched) end of the driveline.

D

NOTE:

A

B

The driveline may separate if not supported at both ends.
Pull back collar (B), and slide coupler onto splined input
shaft (C) until it locks. Release collar (B).

4.

Loosen bolt (D) and move plate (E) (if necessary) to provide
sufficient clearance for driveline guard.

E

C
1007785

3.

Figure 5.8: Header End of Driveline
5.

Line up notch (A) in the driveline’s rubber bellows with
bolt (B) so the notch fits around casting (C) inside the auger
drive compartment.

A
B

1007790

C

Figure 5.9: Header End of Driveline

215325

172

Revision A

MAINTENANCE AND SERVICING

6.

Sandwich the lip (A) on the driveline bellows between the
hole in the endsheet and the casting (B).

7.

Tighten bolt (C).

B
C

1007784

A

Figure 5.10: Driveline Shield
8.
9.

Pull back guard (B) to expose collar (C) at the combine end
of the driveline (D).

A

Pull back collar (C), and push driveline (D) onto feeder
house shaft until collar locks.

D

10. Attach tethers (A) to secure driveline guard to header.

C

1007067

B

Figure 5.11: Driveline
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Replacing Driveline Clutch
Repair or replace the driveline clutch if it can no longer generate the necessary torque to operate the header. Refer to your
PW8 Pick-Up Header Parts Catalog for replacement part numbers.
1.

Remove the driveline from the header. For instructions, refer to Removing Header Driveline, page 171.

2.

Remove the driveline guard. For instructions, refer to Removing Driveline Guard, page 174.

3.

Remove cross and bearings (A) connecting clutch (B) to
driveline yoke (C).

4.

Install new cross and bearings (A) and new clutch (B) onto
existing driveline yoke (C).

5.

Reinstall driveline guard. For instructions, refer to Installing
Driveline Guard, page 176.

6.

Reinstall driveline. For instructions, refer to Installing
Header Driveline, page 172.

B

1006547

A

C
Figure 5.12: Driveline Clutch

Removing Driveline Guard
The driveline guard must remain attached to the driveline, but can be removed for maintenance purposes only.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
NOTE:
The driveline does NOT need to be removed from the header in order to remove the driveline guard.
1.

Shut down the engine, and remove the key from the ignition.

2.

Disconnect tethers (not shown) at ends of driveline.

3.

If the driveline is in the storage position, rotate disc (B) on
the driveline storage hook (A), and remove the driveline
from the hook.

A

1006676

B

Figure 5.13: Combine End of Driveline in Storage
Position
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If the driveline is attached to the combine, remove the
driveline from the combine by pulling the quick disconnect
collar (A) to release the driveline yoke from the combine
shaft. For detailed instructions, refer to Removing Header
Driveline, page 171.

1018275

4.

A

Figure 5.14: Combine End of Driveline Attached to
Combine
5.

Lift the combine end of the driveline (A) from the hook, and
extend the driveline until it separates. Hold the header end
of the driveline (B) to prevent it from dropping and hitting
the ground.

A

1014179

B

Figure 5.15: Separated Driveline
6.

Use a slotted screwdriver to release grease fitting/lock (A).

1001392

A

Figure 5.16: Driveline Guard
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7.

Rotate driveline guard locking ring (A) counterclockwise
using a slotted screwdriver until lugs (B) line up with the
slots in the guard.

8.

Pull driveline guard off driveline.

Figure 5.17: Driveline Guard

Installing Driveline Guard
1.

Slide driveline guard onto driveline, and line up slotted lug
on locking ring (A) with arrow (B) on guard.

A

1001398

B

Figure 5.18: Driveline Guard
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2.

Push driveline guard onto ring until locking ring is visible in
slots (A).

1001399

A

Figure 5.19: Driveline Guard
3.

Use a slotted screwdriver to rotate ring (A) clockwise and
lock ring in guard.

1001401

A

Figure 5.20: Driveline Guard
4.

Push grease fitting (A) back into guard.

1001403

A

Figure 5.21: Driveline Guard
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5.

Reassemble driveline.
NOTE:
The splines are keyed to ensure proper alignment of the
universals. Align weld (A) with missing spline (B) when
reassembling.

A

B

1001404

NOTE:
If spline weld is missing, driveshaft should be replaced.
Excessive vibration may occur if U-joints are not in phase.

Figure 5.22: Driveline Splines
6.

Slide driveline into hook (A) on header and rotate disc (B)
to secure driveline, or connect the driveline to the
combine.

7.

Attach tethers (not shown) to header.

A

1006676

B

Figure 5.23: Combine End of Driveline in Storage
Position

Cleaning Driveline Splined Shaft
1.

Remove the driveline guard. For instructions, refer to Removing Driveline Guard, page 174.

2.

Clean internal and external splines.

3.

Install driveline guard. For instructions, refer to Installing Driveline Guard, page 176.
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5.5.3

Draper Drives

The two hydraulic drive motors do not require any maintenance. If repairs are required (other than replacing motor seal
kits), motors should be removed and serviced at your dealership.

Removing Front Hydraulic Motor

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header to the ground.

2.

Shut down the combine and remove the key from the ignition.

3.

Disconnect hydraulic hoses (A) from front motor on left
side of header. Install caps onto hose ends, or wrap with
plastic and move hoses away from work area.
IMPORTANT:

4.

Use a 13 mm socket wrench to remove two M8 hex flange
nuts (B).

A

B

1007042

Keep hydraulic coupler tips and connectors clean. Allowing
dirt, dust, water, or foreign material to enter the system is
the major cause of hydraulic system damage. Do NOT
attempt to service hydraulic systems in the field. Precision
fits require a perfectly clean connection during overhaul.

Figure 5.24: Front Hydraulic Motor – Left Side
Pull hydraulic motor (A) from roller shaft.

A

1012450

5.

Figure 5.25: Front Hydraulic Motor – Left Side
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Installing Front Hydraulic Motor
1.

Apply grease to splines of front hydraulic motor (A) shaft.

2.

Install hydraulic motor (A) onto roller shaft (B) and install
shoulder bolts (C).

B

A

1012451

C

Figure 5.26: Front Hydraulic Motor – Left Side
3.

Secure hydraulic motor with two M8 hex flange nuts (A)
and torque to 50 Nm (37 lbf∙ft) using a 13 mm socket
wrench.

A

1006551

IMPORTANT:
Hydraulic motor must be able to move slightly during
operation. Tighten to required torque only, and do NOT use
washers or shims. It is normal for the motor to feel
somewhat loose after torquing.

Figure 5.27: Front Hydraulic Motor – Left Side
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4.

If installing a new motor, reuse hydraulic fittings (A) from
original motor.

1006800

A

Figure 5.28: Hydraulic Fittings
5.

Reconnect hydraulic hoses (A) to motor.

1006802

A

Figure 5.29: Hydraulic Hoses
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Removing Rear Hydraulic Motor

WARNING

1.

Lower the header to the ground.

2.

Shut down the combine and remove the key from the ignition.

3.

Open left endshield (A). For instructions, refer to 3.3.1
Opening Left Endshield, page 31.

A

1006516

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

Figure 5.30: Left Endshield
Disconnect hydraulic hoses (A) from motor. Install plugs
onto hose ends, or wrap with plastic and move hoses away
from work area. Loosen or remove adjacent cinch straps if
necessary.

A

IMPORTANT:
Keep hydraulic coupler tips and connectors clean. Allowing
dirt, dust, water, or foreign material to enter the system is
the major cause of hydraulic system damage. Do NOT
attempt to service hydraulic systems in the field. Precision
fits require a perfectly clean connection during overhaul.
5.

Remove two 10 mm shoulder bolts (B) using an 8 mm
hex key.

6.

Pull hydraulic motor (C) from roller shaft.

215325

C

B

1006956

4.

Figure 5.31: Rear Hydraulic Motor – Left Side
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Installing Rear Hydraulic Motor
Apply grease (extreme pressure [EP] performance with
1.5–5% molybdenum disulphide, NLGI grade 2) to splines of
hydraulic motor shaft (A).

2.

Install hydraulic motor (B) onto roller shaft, and secure with
two 10 mm shoulder bolts (C).

3.

Torque bolts to 50 Nm (37 lbf∙ft) using an 8 mm hex key.
IMPORTANT:
Hydraulic motor must be able to move slightly during
operation. Tighten to required torque only, and do NOT use
washers or shims. It is normal for the motor and the
hardware to feel somewhat loose after torquing.

4.

Install hydraulic fittings (D) from original motor (if installing
new motor).

5.

Reconnect hydraulic hoses (A) to motor.

6.

Install previously removed cinch straps.

7.

Close endshield. For instructions, refer to 3.3.2 Closing Left
Endshield, page 32.

A

B
D
C

1006957

1.

Figure 5.32: Rear Hydraulic Motor – Left Side

1007072

A

Figure 5.33: Rear Hydraulic Motor – Left Side
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Removing Hydraulic Motor Hoses

WARNING

1.

Lower the header to the ground, and lower the hold-down completely.

2.

Shut down the combine and remove the key from the ignition.

3.

Open left endshield (A). Refer to 3.3.1 Opening Left
Endshield, page 31 for instructions.

A

1006516

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

Figure 5.34: Left Endshield
4.

Remove hose clips (A) and cinch straps (B).

A

NOTE:
Parts removed to clearly show hydraulic hoses.

B

A

1029573

B

Figure 5.35: Left Side of Header
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Disconnect and remove hydraulic hoses (A), (B), and (C)
from drive motors (D) and (E). Install caps onto hose ends
or wrap with plastic to prevent contamination from dirt and
debris.

A
B

IMPORTANT:
Keep hydraulic coupler tips and connectors clean. Allowing
dirt, dust, water, or foreign material to enter the system is
the major cause of hydraulic system damage. Do NOT
attempt to service hydraulic systems in the field. Precision
fits require a perfectly clean connection during overhaul.

C
E

D

NOTE:

1029574

5.

Parts removed to clearly show hydraulic hoses.
Figure 5.36: Left Side of Header
6.

Remove cinch straps (A) from the disconnected and
capped hoses.

A

1029614

A

Figure 5.37: Left Side of Header
7.

Remove cinch strap (A).

8.

Disconnect hose (B) and hose (C) from multicoupler (D).

D
C

A

1006568

B

Figure 5.38: Multicoupler on Rear of Header
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9.

Loosen three M12 hex flange nuts (A), and remove bottom
beam cover (B).

10. Pull the hoses out of bottom beam cover (B).

B

1006564

A

Figure 5.39: Bottom Beam Cover
11. Pull hose (A) through hole (B) in the endsheet and through
hole (C) in the frame.

A
C

1029576

B

Figure 5.40: Left Side of Header

Installing Hydraulic Motor Hoses
1.

Route the two longer hoses (A) and (B) through hole (C) in
the endsheet and hole (D) in the header frame.
NOTE:
The angled fitting on hose (B) attaches to pick-up rear drive
motor (E). Hose (A) (marked with yellow cable ties) has
identical fittings at both ends and attaches to the forward
drive motor fitting that has a matching yellow cable tie.

A
C

D

E

1029591

B

Figure 5.41: Left Side of Header
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Route hose (A) and hose (B) through grommet (C) in the
bottom beam cover. Match the colored cable ties and
attach hose (A) and hose (B) to the multicoupler. If the
colored cable ties are missing, attach as follows:
a.

Attach longer hose (A) to forward port on the forward
drive motor and to connector (E) on the multicoupler.

b.

Attach shorter hose (B) to the aft port on the rear drive
motor and to connector (F) on the multicoupler.

c.

Secure the hoses with cinch strap (D).

F

E

B

A

D

C

1006961

2.

Figure 5.42: Multicoupler on Rear of Header
Connect hose (A) to front hydraulic motor (B). Connect
shorter hose (C) to front hydraulic motor (B) and rear
hydraulic motor (D).

C

NOTE:
The end of hose (C) with an angled fitting attaches to rear
motor (B).

B

A

D

1029601

3.

Figure 5.43: Left Side of Header
4.

Connect hose (A) to front hydraulic motor (B) and rear
hydraulic motor (C).

5.

Secure hoses with cinch straps (D).

D

D

B

C

1029608

A

Figure 5.44: Left Side of Header
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6.

Secure hoses with clips (A) and cinch straps (B).

A

B

1029573

B

A
Figure 5.45: Left Side of Header
7.

Install bottom beam cover (B), and tighten three M12 hex
flange nuts (A) along lower edge of cover.

8.

Close left endshield. Refer to 3.3.2 Closing Left Endshield,
page 32.

B

1006564

A

Figure 5.46: Bottom Beam Cover

5.5.4

Auger Drive

The chain-driven auger is powered by a driveshaft connected directly to the combine feeder house, and auger speed
depends on the feeder house speed. You can adjust auger speeds from the combine to suit crop conditions. Contact your
Dealer for available sprocket options. Refer to Auger Drive Sprockets, page 191 for procedure for changing sprockets.

Auger Drive Chain
Removing Auger Drive Chain

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header to the ground, shut down the combine, and remove the key from the ignition.
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Open left endshield (A). Refer to 3.3.1 Opening Left
Endshield, page 31.

1006516

2.

A
Figure 5.47: Left Endshield
3.

4.

Turn the tensioner bolt (A) to release tension on chain (B)
until chain can be removed from drive sprocket (D). Refer
to Adjusting Auger Drive Chain Tension, page 190.

A

C

Remove chain from driven sprocket (C).

D

1018286

B

Figure 5.48: Auger Drive Chain
Installing Auger Drive Chain
1.

Install chain (A) onto driven sprocket (B) and then onto
drive sprocket (C).

A

Tighten chain. Refer to Adjusting Auger Drive Chain Tension,
page 190.

3.

Apply a liberal amount of SAE 30 engine oil to the chain (A).

4.

Close left endshield. Refer to 3.3.2 Closing Left Endshield,
page 32.

B
C

1018287

2.

Figure 5.49: Auger Drive Chain
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Adjusting Auger Drive Chain Tension
To adjust the tension of the auger drive chain, follow these steps:
Loosen the two M16 hex flange nuts (A).

2.

To access tensioner bolt (B), remove the plug from the
access hole in the endsheet.

3.

Turn tensioner bolt (B) to adjust the chain tension.

A

B

1018288

1.

Figure 5.50: Auger Drive Chain
Rotate chain until the tightest point is at the midspan, and
ensure there is 11–15 mm (7/16–9/16 in.) of deflection (A)
when a force of 44.5 N (10 lbf) is applied at the midspan.

A

1006539

4.

Figure 5.51: Chain Deflection
5.

Torque nuts (A) to 217 Nm (160 lbf∙ft).

1021244

A

Figure 5.52: Auger Drive Chain

215325

190

Revision A

MAINTENANCE AND SERVICING

Auger Drive Sprockets
Removing Driven Sprocket

WARNING

1.

Lower header to the ground, shut down the combine, and remove the key from the ignition.

2.

Open left endshield (A). Refer to 3.3.1 Opening Left
Endshield, page 31. If more access is required, remove
endshield. Refer to 3.3.3 Removing Left Endshield, page 33.

3.

Remove drive chain. Refer to Removing Auger Drive Chain,
page 188.

1006516

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

A
Figure 5.53: Left Endshield
Remove three M10 hex bolts (A) from tapered bushing (D)
in sprocket (C) using a 16 mm wrench.

5.

Reinstall two of the M10 hex bolts (A) into the threaded
holes (B) in the tapered bushing (D).

6.

Turn bolts into tapered bushing equal amounts in half-turn
increments until the tapered bushing (D) becomes loose.

7.

Remove tapered bushing (D) and sprocket (C) from shaft.

8.

Retain keys from driveshaft and tapered bushing.

9.

Clean and inspect components. Replace worn or
damaged parts.

C

A

B

D

1006541

4.

Figure 5.54: Driven Sprocket
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Installing Driven Sprocket
1.

Apply anti-seize compound to the mating surfaces of
driveshaft (A), tapered bushing (B), and sprocket (C).

2.

Install keys into driveshaft (A) and tapered bushing (B).

3.

Insert tapered bushing (B) into sprocket (C) while aligning
key with keyway in sprocket.

4.

Align key in driveshaft (A) with keyway in tapered
bushing (B), and slide bushing and sprocket (C) onto
driveshaft.

A

1006542

B

C
Figure 5.55: Driven Sprocket
5.

Remove two M10 hex bolts from threaded holes (B) in
tapered bushing (D).

6.

Reinstall three M10 hex bolts (A) through tapered
bushing (D) and into sprocket (C). Do NOT tighten at
this time.

C

A

1006541

B

D
Figure 5.56: Driven Sprocket
7.

Align driven sprocket (A) with drive sprocket (B) using a
straight edge. The sprockets are aligned when the two faces
are within 1 mm (3/64 in.) of each other.

B

1018291

A

Figure 5.57: Sprockets
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8.

Torque three M10 hex bolts (A) in equal increments to
44 Nm (32 lbf·ft) while maintaining sprocket alignment.

9.

Tap bushing (B) with a hammer and retorque. Repeat three
times or until bolts no longer turn at 44 Nm (32 lbf·ft).

A

1007078

B

Figure 5.58: Driven Sprocket
10. Check alignment of sprockets. If misaligned more than
1 mm (3/64 in.), proceed as follows:
Measure and record the position of tapered
bushing (D) relative to the driveshaft.

A

b.

Remove three M10 hex bolts (A) from tapered
bushing (D).

c.

Reinstall two of M10 hex bolts (A) into threaded
holes (B) in tapered bushing (D).

d.

Turn M10 hex bolts (A) into tapered bushing (D) equal
amounts in half-turn increments until the tapered
bushing and sprocket (C) are moveable.

B

e.

Reposition the tapered bushing (D) to account for the
misalignment.

f.

Repeat Step 5, page 192 to Step 10, page 193.

g.

Check the sprocket’s alignment.

h.

Repeat Step 10, page 193 until sprockets are in proper
alignment.

D

1006541

a.

C

Figure 5.59: Driven Sprocket

11. Install and tension chain. Refer to Installing Auger Drive Chain, page 189.
12. Close left endshield. Refer to 3.3.2 Closing Left Endshield, page 32.
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Removing Drive Sprocket

WARNING

1.

Lower header to the ground, shut down the combine, and remove the key from the ignition.

2.

Open left endshield (A). For instructions, refer to 3.3.1
Opening Left Endshield, page 31.

1006516

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

A
Figure 5.60: Left Endshield
3.

If header is not attached to combine, place a pry bar or
equivalent through a hole in the driven sprocket (A) and
against the frame to stop the driveshaft from rotating.

1018292

A

Figure 5.61: Driven Sprocket
4.

Remove cotter pin (B).

5.

Remove M20 castle nut (C) and washer (D) from driveshaft.

6.

Remove chain (A). For instructions, refer to Removing
Auger Drive Chain, page 188.

C
B

A

1018293

D

Figure 5.62: Drive Sprocket
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Remove drive sprocket (A), using a puller if necessary.

8.

Clean and inspect components. Replace worn or
damaged parts.

1022299

MAINTENANCE AND SERVICING

A
Figure 5.63: Drive Sprocket
Installing Drive Sprocket
1.

Apply anti-seize compound to driveshaft (B) and drive
sprocket (A) splines.

1018294

B

A
Figure 5.64: Drive Sprocket
2.

Install drive sprocket (A), washer (B), and castle nut (C)
onto driveshaft.

3.

Reinstall drive chain, but do NOT fully tension. Refer to
Installing Auger Drive Chain, page 189.

A
B

1018295

C

Figure 5.65: Drive Sprocket
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4.

If header is not attached to combine, place a pry bar or
equivalent through a hole in the driven sprocket (A) and
against the frame to stop the driveshaft from rotating.

1018292

A

Figure 5.66: Driven Sprocket
Torque castle nut (A) to 68 Nm (50 lbf∙ft). If slot in castle
nut and hole in driveshaft are not aligned, continue to
tighten castle nut to 81 Nm (60 lbf∙ft). If alignment is still
not achieved, back off castle nut until it is possible to install
the cotter pin (B).

6.

Install cotter pin (B) into driveshaft, and bend cotter pin
around castle nut (A).

7.

Set drive chain (C) tension. Refer to Adjusting Auger Drive
Chain Tension, page 190.

8.

Close left endshield. Refer to 3.3.2 Closing Left Endshield,
page 32.

C

A

B

1018296

5.

Figure 5.67: Drive Sprocket

215325

196

Revision A

MAINTENANCE AND SERVICING

5.6

Auger Maintenance

5.6.1

Replacing Auger Fingers

Periodically check auger for missing, bent, or severely worn fingers, and replace if necessary.

DANGER
To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
1.

Raise the hold-down fully, and engage lift cylinder safety props.

2.

Shut down the combine, and remove the key from the ignition.

3.

Remove two screws (A) from the access cover (B) closest to
the auger finger (C) being serviced, and remove
access cover.

A
C

1006501

B

Figure 5.68: Access Cover
Reach inside the auger, remove hairpin (A), and pull auger
finger (B) out of holder (C).

5.

Reach inside the auger, swivel auger finger (B) away from
holder (C), pull from plastic guide (D), and remove from
auger through access hole.

6.

From inside the auger, insert new auger finger (B) through
plastic guide (D).

7.

Insert auger finger (B) into holder (C), and secure auger
finger in holder with hairpin (A). Install hairpin with the
closed end facing the direction of the augers forward
rotation.

A

C

D

B

1006478

4.

Figure 5.69: Auger Fingers
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8.

Install access cover (B) using two screws (A) coated with
medium-strength threadlocker (Loctite® 243 or equivalent).
Torque screws to 9 Nm (80 lbf∙in).

A

NOTE:
If reusing hardware, apply a fresh coat of medium-strength
threadlocker.

1006501

B

Figure 5.70: Access Cover

5.6.2

Replacing Auger Finger Guides

If the hole in the finger guide has elongated to the maximum length of 24 mm (15/16 in.), replace the finger guide.

DANGER
To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
1.

Raise the hold-down fully, and engage lift cylinder safety props.

2.

Shut down the combine, and remove the key from the ignition.

3.

Remove two screws (A) from the access cover (B) closest to
the finger guide being replaced, and remove access cover.

4.

Remove auger finger (C). For instructions, refer to 5.6.1
Replacing Auger Fingers, page 197.

A
C

1006501

B

Figure 5.71: Access Cover
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5.

Remove two screws (A) from finger guide (B), and remove
finger guide through access hole.

A
1006480

B

Figure 5.72: Auger Finger Guide

7.

Reach inside the auger and install new finger guide (A)
using existing screws (B) and tee nuts (C) as shown. Torque
screws to 9 Nm (80 lbf∙in).

C

Reinstall auger finger. Refer to 5.6.1 Replacing Auger
Fingers, page 197.

A

B

1006500

6.

Figure 5.73: Auger Finger Guide
8.

Install access cover (B) using two screws (A) coated with
medium-strength threadlocker (Loctite® 243 or equivalent).
Torque screws to 9 Nm (80 lbf∙in).

A

NOTE:
If reusing hardware, apply a fresh coat of medium-strength
threadlocker.

1006501

B

Figure 5.74: Access Cover
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5.6.3

Replacing Auger Finger Holder

Periodically check auger for damaged or severely worn finger holders and replace if necessary.

DANGER
To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
1.

Raise the hold-down fully, and engage lift cylinder safety props.

2.

Shut down the combine, and remove the key from the ignition.

3.

Remove two screws (A) and remove center access
cover (B).

B

1012181

A

Figure 5.75: Center Access Cover
4.

Remove two screws (A) and right access cover (B) if the
finger holder requiring replacement is located on the right
side of the auger, or remove two screws (C) and left access
cover (D) if the finger holder is located on the left side.

D

B

C
1012176

A

Figure 5.76: Left and Right Access Covers
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5.

Reach inside the auger, remove hairpin (A) from the auger
finger (B) requiring holder replacement, and pull auger
finger out of holder (C).

6.

Reach inside the auger, swivel auger finger (B) away from
holder (C), pull from plastic guide (D), and remove
from auger.

D

A

Depending on the number of auger fingers (B) installed in
the auger, there may be spare holders (C) on the shaft. Look
inside the drum to see if there are any spare holders. If
there are spare holders already installed, completely
remove the damaged holder. To access the spare holder,
remove auger fingers accordingly.

C

B

1006478

NOTE:

Figure 5.77: Auger Fingers

IMPORTANT:
There must always be 24 holders (C) on the shaft;
otherwise, the holders may slide over and cause the auger
fingers (B) to fall into the drum during operation.
7.

8.

If the auger finger removed in Step 5, page 201 is on the
right side of the auger, reach inside, and remove all the
fingers between the damaged holder (A) and the right
finger support clamp (B) as described in the following steps.

B

A

C

D

If the auger finger removed in Step 5, page 201 is on the
left side of the auger, remove all the fingers between the
damaged holder (C) and the left finger support clamp (D) as
described in the following steps.
NOTE:
1012183

Middle auger sheet removed for illustration purposes.

Figure 5.78: Auger Fingers
9.

Reach inside the auger, remove two M10 hex head bolts,
nuts, and washers (A), and remove finger support clamp (B)
from the shaft.

A

1012184

B

Figure 5.79: Left Side Auger Finger Support Clamp —
Cutaway View Shown

215325

201

Revision A

MAINTENANCE AND SERVICING

10. Reach inside the auger, and slide the auger finger
holders (A) off the end of the shaft (B).
NOTE:

A

Middle auger sheet removed for illustration purposes.

1012188

B

Figure 5.80: Left Side Auger Finger Holders
11. Reach inside the auger, and slide new auger finger
holders (A) onto the shaft (B).
NOTE:
Middle auger sheet removed for illustration purposes.

A

1012191

B

Figure 5.81: Left Side Auger Finger Holders
12. Reach inside the auger, place finger support clamp (B) onto
shafts, and secure with two M10 hex head bolts, nuts, and
washers (A). Torque bolts to 54–61 Nm (40–45 lbf∙ft).

A

1012184

B

Figure 5.82: Left Side Auger Finger Support Clamp —
Cutaway View Shown
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13. Reach inside the auger, and reinstall auger fingers (B)
through plastic guides (D) from the inside.
NOTE:
Replace worn or damaged auger fingers.

C

B

1006478

D

A

14. Insert auger fingers (B) into holders (C), and secure auger
fingers in holder with hairpins (A). Install hairpins with
closed end leading with respect to auger forward rotation.

Figure 5.83: Auger Fingers
15. Install access covers (A) using two screws (B) coated with
medium-strength threadlocker (Loctite® 243 or equivalent).
Torque screws to 9 Nm (80 lbf∙in).

A

NOTE:
If reusing hardware, apply a fresh coat of medium-strength
threadlocker (Loctite® 243 or equivalent).

B
1012193

B

B

Figure 5.84: Access Covers
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5.6.4

Replacing Stripper Plates

Replace any stripper plates and missing or damaged fasteners if the specified clearance cannot be maintained.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the header and remove the key from the ignition.

3.

Remove four bolts and nuts (A) from stripper plate (B).
NOTE:

B

Access the auger/stripper plate area from the top of the
header.
4.

Replace stripper plate (B), and secure with four bolts and
nuts (A), but do NOT fully tighten.

5.

Adjust stripper plate (B) to achieve 3–8 mm (1/8–5/16 in.)
clearance (C) from the auger flighting.

6.

Tighten nuts (A).

7.

Check clearance. For instructions, refer to Checking
Stripper Plate Clearance, page 81.

A

1006622

C

Figure 5.85: Stripper Plate Clearance

5.6.5

Replacing Flighting Extensions

With header removed from combine, proceed as follows:
1.

Remove two access covers (A) from both sides of the center
of the auger.

A

1006481

Figure 5.86: Auger Access Covers
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Remove hardware (A) securing existing auger flighting
extensions (B), and remove extensions. Retain hardware.

1007495

2.

B

A

Figure 5.87: Flighting Extension
3.

Place the new flighting extension (A) on the auger and
ensure that new flighting is positioned on the outboard side
of the existing flighting (B).

4.

Secure flighting extension (A) to auger using existing
hardware (C).

B

A

NOTE:
Install bolts (C) with heads facing inboard and nuts facing
outboard.
Repeat for opposite side.

1007494

5.

C

Figure 5.88: Flighting Extension
IMPORTANT:
To avoid damaging the auger, remove all loose hardware and
tools from inside the auger.
Install access covers (A) using two screws (B) coated with
medium-strength threadlocker (Loctite® 243 or equivalent).
Torque screws to 9 Nm (80 lbf∙in).

B

1007496

6.

A

Figure 5.89: Access Cover
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7.

Rotate the auger manually to check for interference and to
check the clearance between the auger flighting and
stripper plates (B). Ensure clearance (C) is 3–8 mm
(1/8–5/16 in.) and adjust nuts (A) if necessary. For
instructions, refer to Adjusting Stripper Plate Clearance,
page 81.

B

C

1006622

A

Figure 5.90: Stripper Plate Clearance
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5.7

Decks

5.7.1

Draper Belts

Periodically check the draper belts for signs of wear and damage. Replace drapers that have stretched, have cuts or tears,
or have worn slats. Replace missing or damaged fasteners, damaged connector bars, and damaged straps.

Removing Front Draper Belt

DANGER
To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
1.

Raise the hold-down fully and engage lift cylinder safety props. For instructions, refer to 3.5 Engaging Hold-Down Lift
Cylinder Safety Props, page 39.

2.

Raise the header fully, and engage the combine lift cylinder safety props.

3.

Stop the engine and remove the key from the ignition.

4.

Release draper belt tension fully.

5.

Rotate draper belt (D) until connecting strip (B) is on the
top side of the draper deck. Remove seven M6 flange
nuts (A), belt edge protector (B), and pronged elevator
bolts (C) from belt (D) (if removing the end belt).

D
C

NOTE:
Elevator bolts only need to be removed if replacing the
draper.

1006838

B

A

Figure 5.91: End Draper Belt
6.

Remove M6 flange nuts (A), connector bar (B), and pronged
elevator bolts (C) from belt (D).

A

D
B

NOTE:
Elevator bolts only need to be removed if replacing the
draper.

1006985

C

Figure 5.92: Front Draper Belt
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7.

Remove M6 flange nuts (A), fingers (B), and straps (C)
connecting adjacent belts.

8.

Remove draper belt (D).

D

B

1006839

A

C

Figure 5.93: Front Draper Belt

Installing Front Draper Belt
NOTE:
If replacing more than one belt, it may be easier to remove all the belts and assemble them on the ground before installing
on the draper.
1.

Wrap new draper belt (A) around the rollers with slats
facing outwards.

A

IMPORTANT:

1012015

Arrow on belt must point in direction of rotation.

Figure 5.94: Front Draper Belt
Connect draper belt (D) using M6 x 15-1/2 pronged elevator
bolts (A).

3.

Attach edge protector (B) to pronged elevator bolts (A), and
secure with M6 flange nuts (C) (if installing end belt). Do
NOT tighten.

4.

Torque M6 flange nuts (C) to 4–5.6 Nm (37–50 lbf∙in).

D
B

A

C

A

1012493

2.

Figure 5.95: End Draper Belt
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5.
6.

Install connector bars (A) onto bolts, and secure with M6
flange nuts (B).

B

Torque M6 flange nuts (B) to 4–5.6 Nm (37–50 lbf∙in).

1006574

A

Figure 5.96: Front Draper Belt

8.
9.

Connect draper belt by installing M6 x 16 square neck
elevator bolts (A) at center locations, and M6 x 23 square
neck elevator bolts (B) at finger (D) locations.

B

Install straps (C) and fingers (D) onto bolts, and secure with
M6 flange nuts (E).

A

Torque M6 flange nuts (E) to 4–5.6 Nm (37–50 lbf∙in).

B
A

E
D

C

1006827

7.

Figure 5.97: Front Draper Belt
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Removing Rear Draper Belt

DANGER
To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
1.

Raise the hold-down fully and engage the lift cylinder safety props. For instructions, refer to 3.5 Engaging Hold-Down
Lift Cylinder Safety Props, page 39.

2.

Raise the header fully, and engage the combine lift cylinder safety props.

3.

Stop the engine and remove the key from the ignition.

4.

Release the draper belt tension fully.

5.

Rotate draper belt (D) until connecting strip (B) is on the
top side of the draper deck. Remove seven M6 flange
nuts (A), belt edge protector (B), and pronged elevator
bolts (C) from belt (D) (if removing the end belt).

D
B

C

NOTE:
Elevator bolts only need to be removed if replacing the
draper.

1007257

A

Figure 5.98: End Draper Belt
Remove M6 flange nuts (A), connector bar (B), and pronged
elevator bolts (C) from belt (D).

D

C
B

NOTE:
Elevator bolts only need to be removed if replacing the
draper.

A

1006840

6.

Figure 5.99: Rear Draper Belt
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7.

Remove M6 flange nuts (A) and straps (B) connecting
adjacent belts.

8.

Remove elevator bolts (C).

9.

Remove draper belt (D).

A

C

D

1006577

B

Figure 5.100: Rear Draper Belt

215325

211

Revision A

MAINTENANCE AND SERVICING

Installing Rear Draper Belt
NOTE:
If replacing more than one belt, it may be easier to remove all the belts and assemble them on the ground before installing
them on the draper.
1.

Wrap draper belt (A) around the rollers with the slats facing
outwards.

A

IMPORTANT:

1012015

The arrow on belt (A) must point in the direction of
rotation.

Figure 5.101: End Draper Belt
2.

Connect draper belt (D) using M6 x 15 1/2 pronged elevator
bolts (A).

3.

Attach edge protector (B) to pronged elevator bolts (A), and
secure with M6 flange nuts (C) (if installing an end belt). Do
NOT tighten.

4.

Torque M6 flange nuts (C) to 4–5.6 Nm (37–50 lbf∙in).

D

B

A

A

1012482

C

Figure 5.102: End Draper Belt
5.

Install connector bars (A) onto the bolts, and secure with
M6 flange nuts (B).

6.

Torque M6 flange nuts (B) to 4–5.6 Nm (37–50 lbf∙in).

7.

Install two square neck elevator bolts (C) at each strap
location.

A

B

C

1012480

C

Figure 5.103: Front Draper Belt
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8.

Install straps (B) onto the bolts, and secure with M6 flange
nuts (A).

9.

Torque M6 flange nuts (A) to 4–5.6 Nm (37–50 lbf∙in).

A

1012013

B

Figure 5.104: Front Draper Belt

5.7.2

Draper Fingers and Guides

Replace any broken or worn fingers to maintain machine performance. Excessively worn fingers will reduce picking
efficiency, resulting in losses that far exceed the cost of new fingers.
The guides, which maintain draper tracking, are located along the outboard edge on the inside of the right draper belt on
both decks. If any guide is worn enough to cause large amounts of draper tracking/shifting, replace the guide. Check to
make sure the guides are aligned perpendicular to the direction of draper travel. Excessively worn or misaligned guides can
cause the drapers to shift and ride up on the frame causing premature draper edge wear and draper tearing.
NOTE:
It may be necessary to remove the draper belt when replacing the fingers/guides. For instructions, refer to Removing Front
Draper Belt, page 207 or Removing Rear Draper Belt, page 210.

Replacing Draper Fingers

DANGER
To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
1.

Raise the hold-down fully, and engage the lift cylinder safety props.

2.

Raise the header fully, and engage the combine lift cylinder safety props.

3.

Stop the engine, and remove the key from the ignition.

4.

Remove M6 flange nut (A) securing finger (B) to the
draper belt.

5.

Remove finger (B) and replace it with a new finger.

6.

Secure with M6 flange nut (A).

7.

Torque flange nut (A) to 4–5.6 Nm (37–50 lbf∙in).

A

B

1006580

NOTE:
Hold the finger to prevent it from turning while tightening
the nut.

Figure 5.105: Draper Fingers
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Replacing Draper Guide

DANGER
To avoid bodily injury or death from unexpected start-up or fall of a raised machine, always stop engine and remove
key before leaving the operator’s seat, and always engage safety props before going under the machine for any reason.
NOTE:
Illustrations in this procedure show the view from the lower left side of the machine.
1.

Raise the hold-down fully, and engage lift cylinder safety props.

2.

Raise the header fully, and engage the combine lift cylinder safety props.

3.

Stop the engine, and remove the key from the ignition.

4.

Release draper belt (D) tension fully.

5.

Pull the draper belt (D) away from the frame from under
the deck to expose guide (C).

6.

Remove the M6 flange nut (A) and washer (B) securing
guide (C) to the draper belt (D). If guide is under a
finger (E), remove the finger.

F
C
B
E
D

7.

Remove guide (C) and elevator bolt (F). Discard the
old guide.

8.

Place a new guide (C) onto the M6 x 26 elevator bolt (F),
and install onto the draper belt (D).

9.

Install M6 washer (B) and flange nut (A).

1006581

A

Figure 5.106: Draper Guide
10. Use an M6 x 30 elevator bolt (A) if guide (D) is in a finger
location, and install the finger (B) BEFORE installing the
flange nut (C).
11. Torque flange nut (C) to 4–5.6 Nm (37–50 lbf∙in). Hold the
finger (B) or guide (D) to prevent turning while tightening
flange nut.

A

D

IMPORTANT:

12. Rotate draper belt manually to access all the guides (D).

C

1006582

B

Ensure guides (D) are perpendicular to the direction of
draper travel.

Figure 5.107: Draper Guide
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5.7.3

Draper Deck Roller Bearings

Each draper deck roller is supported by two self-aligning, nongreasable roller bearings (A). Replace the roller bearings if they
are worn or damaged.

A

NOTE:
Top image is the right side of header, and bottom image is
the left side of header.

1014043

A

Figure 5.108: Draper Roll Bearings

Replacing Drive Roller Bearing on Left Side of Rear Deck

WARNING

1.

Lower the hold-down fully.

2.

Lower header to the ground until the two float springs are loose.

3.

Stop the engine, and remove the key from the ignition.

4.

Release draper belt tension fully.

5.

Support the deck at both ends by placing a wooden
block (A) under the frame close to the bearing.

A

1006588

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

Figure 5.109: Wooden Block
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Open left endshield (A). Refer to 3.3.1 Opening Left
Endshield, page 31 for instructions.

1006516

6.

A
Figure 5.110: Left Endshield
7.

Remove rear hydraulic motor (A). Refer to Removing Rear
Hydraulic Motor, page 182 for instructions.

1006587

A

Figure 5.111: Rear Hydraulic Motor
8.

Turn the roller manually until setscrew (A) in lock collar (B)
lines up with the recess in bearing support (C).

9.

Loosen setscrew (A) in lock collar (B) using a 6 mm hex key.
Rotate the collar counterclockwise to loosen and remove it.

A

C

1006835

B

Figure 5.112: Left Side Rear Deck
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10. Ensure the deck is fully supported, and check that the float
spring assembly is loose. You may need to raise the deck
slightly to loosen the assembly.
11. Remove four nuts (A) attaching bearing support (B) to
the frame.
NOTE:

A

Ensure that the height controller is not damaged when
removing bolts.

B

1006594

12. Pull bearing support (B) off the roller shaft.

Figure 5.113: Left Side Rear Deck
13. Swivel bearing (A) 90 degrees in the support until the outer
race lines up with the slots in the bearing support.

A

1006595

14. Push out bearing (A).

Figure 5.114: Bearing Support
15. Line up new bearing (A) with the slots in the bearing
support, and push the bearing into the bearing support.

A

1006596

16. Swivel the bearing 90 degrees and slide it into the groove
inside the bearing support.

Figure 5.115: Bearing Support
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17. Replace bushing (A), if necessary.

1012027

A

Figure 5.116: Left Side Rear Deck
18. Place bearing support (B) on roller shaft (A).
19. Position the bearing assembly’s base against the frame, and
align the mounting holes.

B

1006599

A

Figure 5.117: Left Side Rear Deck
20. Install two M12 x 30 carriage bolts (A) in the upper holes
and two M12 x 40 carriage bolts (B) in the lower holes. Bolt
heads must face aft. Secure with lock nuts.

A

NOTE:

B

1006600

Ensure the height controller is not damaged when
installing bolts.

Figure 5.118: Left Side Rear Deck
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21. Install lock collar (B) onto the bearing, and rotate clockwise
until tight.
22. Turn the roller manually until setscrew (A) in lock collar (B)
lines up with the recess in bearing support (C).

A

23. Tighten setscrew (A) using a 6 mm hex key.
24. Align the draper deck rollers. Refer to Aligning Rear Draper
Deck Rollers, page 226 for instructions.

B

1006835

25. Install the hydraulic motor. Refer to Installing Rear
Hydraulic Motor, page 183 for instructions.

C

26. Tighten the draper belt.
27. Close the left endshield. For instructions, refer to 3.3.2
Closing Left Endshield, page 32.

Figure 5.119: Left Side Rear Deck

Replacing Drive Roller Bearing on Right Side of Rear Deck

WARNING

1.

Lower the hold-down fully.

2.

Lower header to the ground until the two float springs are loose.

3.

Stop the engine, and remove the key from the ignition.

4.

Release draper belt tension fully.

5.

Support the deck at both ends by placing a wooden
block (A) under the frame close to the bearing.

6.

Check that the float springs are loose.

7.

Remove right endshield. For instructions, refer to 3.3.5
Removing Right Endshield, page 36.

A

1006588

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

Figure 5.120: Wooden Block
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Loosen nuts (A) on bearing support (B) on the right side of
the header, remove draper speed sensor assembly, and
move it clear of work area.

1006634

8.

A

B

Figure 5.121: Right Side Rear Deck
9.

Remove screws (A), and remove cover (B) from inboard
side of right endsheet to access the bearing mounting bolts.

A

1006626

B

Figure 5.122: Right Side Rear Deck
10. Remove bolt (A), and remove speed sensor disc (B).

B

1006975

A

Figure 5.123: Right Side Rear Deck
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C
B

12. Loosen setscrew (A) in lock collar (B) using a 6 mm hex key.
Rotate collar clockwise to loosen and remove collar.

A

1006601

11. Turn the roller manually until setscrew (A) in lock collar (B)
lines up with the recess in bearing support (C).

Figure 5.124: Right Side Rear Deck
13. Ensure deck is fully supported, and check that the float
spring assembly is loose. You may need to raise the deck
slightly to loosen the assembly.
14. Remove the four nuts (A) attaching bearing support (B) to
the frame.

B

NOTE:

A

Ensure that height controller is not damaged when
removing bolts.

1006974

15. Pull bearing support (B) off roller shaft.

Figure 5.125: Right Side Rear Deck
16. Swivel bearing (A) 90 degrees in support until outer race
lines up with slots in bearing support.

A

1006595

17. Push out the bearing (A).

Figure 5.126: Bearing Support

215325

221

Revision A

MAINTENANCE AND SERVICING

18. Line up new bearing (A) with slots in bearing support, and
push bearing into bearing support.

1006596

19. Swivel bearing 90 degrees and slide it into groove inside
bearing support.

A
Figure 5.127: Bearing Support
20. Replace bushing (A) if necessary.

1012027

A

Figure 5.128: Left Side Shown – Right Side Opposite
21. Place bearing support (B) on roller shaft (A).

C

B

22. Position the bearing support’s base against the frame, and
align the mounting holes.
23. Install two M12 x 30 carriage bolts (C) in the upper holes
and two M12 x 40 carriage bolts (D) in the lower holes.
Secure with lock nuts.

D

A

NOTE:

1007118

Ensure the height controller is not damaged when installing
the bolts.

Figure 5.129: Right Side Rear Deck
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24. Install lock collar (A) onto the bearing. Lock the collar in the
direction of shaft rotation, and tighten setscrew (B).

A

CAUTION
Never start or move the machine until you are sure all
bystanders have cleared the area.

B

25. Start the combine, and raise the header fully. Shut down
the combine, and remove the key from the ignition.
1012029

26. Remove the wooden block.
27. Engage the combine header lift cylinder safety props.
28. Align the draper deck rollers.

Figure 5.130: Right Side Rear Deck

29. Tension the drapers.
30. Install the right endshield. For instructions, refer to 3.3.6
Installing Right Endshield, page 37.
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Replacing Idler Roller Bearing on Left Side of Rear Deck

WARNING

1.

Lower the hold-down fully.

2.

Lower header to the ground until the two float springs are loose.

3.

Stop the engine, and remove the key from the ignition.

4.

Open left endshield (A). For instructions, refer to 3.3.1
Opening Left Endshield, page 31.

5.

Fully release draper belt tension.

1006516

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

A
Figure 5.131: Left Endshield
6.

Loosen setscrew in lock collar (A) using a 6 mm hex key.

7.

Loosen lock collar (A) by rotating collar counterclockwise.

8.

Support the roller with a wooden block, and loosen
bolts (B) and (C) securing bearing to frame.

9.

Remove nuts on bolts (B) and (C).

C

10. Pull bearing off roller shaft.

12. Install the M12 x 45 carriage bolt (B) in the forward hole
and the M12 x 40 carriage bolt (C) in the aft hole. Ensure
bolt heads face inboard, secure with lock nuts, but do NOT
fully tighten.

B

A

1006604

11. Place new bearing on roller shaft, and align mounting holes.

Figure 5.132: Left Side Idler Bearing

13. Install lock collar (A) onto bearing. Lock the collar in
direction of shaft rotation.
14. Tighten the setscrew using a 6 mm hex key.
15. Tension the drapers.
16. Close the endshield. For instructions, refer to 3.3.2 Closing Left Endshield, page 32.
17. Align the draper deck rollers. For instructions, refer to Aligning Rear Draper Deck Rollers, page 226.
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Replacing Idler Roller Bearing on Right Side of Rear Deck

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the hold-down fully.

2.

Lower header to the ground until the two float springs are loose.

3.

Shut down the engine, and remove the key from the ignition.

4.

Remove right endshield if necessary. For instructions, refer to 3.3.5 Removing Right Endshield, page 36.

5.

Fully release the draper belt tension.

6.

Loosen setscrew in lock collar (A) using a 6 mm hex key.

7.

Rotate lock collar (A) clockwise to loosen and remove collar.

8.

Support the roller with a wooden block, and loosen
bolts (B) and (C) securing bearing to frame.

9.

Remove nuts on bolts (B) and (C).

B
1006605

10. Pull bearing off roller shaft.
11. Place new bearing on roller shaft and align mounting holes.
12. Install the M12 x 45 carriage bolt (B) in the forward hole
and the M12 x 40 carriage bolt (C) in the aft hole. Ensure
bolt heads face inboard, secure with lock nuts, but do NOT
fully tighten.

C

A

Figure 5.133: Right Side Idler Bearing

13. Install lock collar (A) onto the bearing, and rotate lock collar
counterclockwise until tight.
14. Tighten the setscrew using a 6 mm hex key.
15. Align the draper deck rollers. For instructions, refer to Aligning Rear Draper Deck Rollers, page 226.
16. Tension the drapers.
17. Replace right endshield if previously removed. For instructions, refer to 3.3.6 Installing Right Endshield, page 37.
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Aligning Rear Draper Deck Rollers
Draper roller alignment is necessary for proper draper tracking. Perform this procedure after replacing a roller bearing.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the combine and remove the key from the ignition.

3.

Open left endshield. For instructions, refer to 3.3.1 Opening Left Endshield, page 31.

4.

Remove front hydraulic motor (A). For instructions, refer to
Removing Front Hydraulic Motor, page 179.

5.

Release the draper belt tension.

1006606

A

Figure 5.134: Front Hydraulic Motor
6.

Loosen locking collar (A) and the three nuts (B) attaching
the bearing flange to the frame on the left side of the
header.

A

1011976

B

Figure 5.135: Left Side Rear Deck Idler Roller
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7.

Loosen locking collar (A) and the three nuts (B) attaching
the bearing flange to the frame on the right side of the
header.

8.

Loosen locking bolt (C).

C

1012117

A

B

Figure 5.136: Right Side Rear Deck Idler Roller
9.

Turn adjuster nut (A) and draw the rear draper deck roller
assembly into the header until the leading edge of the
bearing support plate (B) lines up with the middle of the
single cutout (C) on each side of the header.

A

C

1022192

B

Figure 5.137: Left Side Rear Deck Shown – Right Side
Opposite
10. Measure from the center of the rear drive roller to the
center of the front driven roller. Set dimension (A) to
490 mm (19 5/16 in.) on each side of the header.

B

1013611

A

Figure 5.138: Left Side Rear Deck Shown – Right Side
Opposite
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11. Tighten locking collar (A) and the three nuts (B) attaching
the bearing flange to the frame on the left side of the
header.

B

1011976

A

Figure 5.139: Left Side Rear Deck Idler Roller
12. Tighten locking collar (A) and three nuts (B) attaching the
bearing flange to the frame on the right side of the header.
13. Tighten locking bolt (C).
14. Recheck measurement in Step 10, page 227 to ensure
nothing moved while tightening the nuts on each side of
the header.

A

16. Reinstall the front hydraulic motor. For instructions, refer
to Installing Front Hydraulic Motor, page 180.
17. Close the left endshield. For instructions, refer to 3.3.2
Closing Left Endshield, page 32.

C

1012117

15. Tension the draper belt.

B

Figure 5.140: Right Side Rear Deck Idler Roller
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Replacing Drive Roller Bearing on Left Side of Front Deck

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the hold-down fully.

2.

Lower the header to the ground until the two float springs are loose.

3.

Shut down the engine, and remove the key from the ignition.

4.

Open the left endshield. Refer to 3.3.1 Opening Left Endshield, page 31 for instructions.

5.

Release the draper belt tension fully.

6.

Remove front hydraulic motor (A). Refer to Removing Front
Hydraulic Motor, page 179 for instructions.

1006606

A

7.

Turn roller manually until setscrew on lock collar (A) is
accessible.

8.

Loosen the setscrew using a 6 mm hex key, and turn lock
collar (A) counterclockwise to loosen and remove the collar.

9.

Support the roller with a wooden block, and use an 18 mm
socket to remove four M12 nuts from bolts (B) securing
bearing housing (C) to the frame.

C

1006607

Figure 5.141: Front Hydraulic Motor

A

B

Figure 5.142: Left Side Front Deck
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10. Pull the bearing and housing (A) off the roller shaft.

1012030

A

Figure 5.143: Left Side Front Deck
11. Remove two M12 bolts (A) securing bearing (B) to
housing (C), and remove bearing (B).

A

12. Using two M12 x 40 carriage bolts (A) and lock nuts (D),
install new bearing (B) into housing (C).

B

C

D

1006609

D

Figure 5.144: Left Side Front Deck
13. Place bearing housing (A) onto roller shaft (B).

C

14. Secure housing (A) with four M12 x 35 bolts (C) (bolt heads
must face inboard) and lock nuts (D). Tighten lock nuts.

B

D

1012031

A

Figure 5.145: Left Side Front Deck
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15. Install lock collar (A) onto the roller shaft, and turn it
clockwise until tight.
16. Remove the support from under the drive roller.

A

1006841

MAINTENANCE AND SERVICING

17. Turn the roller manually until the setscrew in lock collar (A)
is accessible.
18. Tighten the setscrew using a 6 mm hex key.
19. Remove the wooden block.

Figure 5.146: Left Side Front Deck
20. Install the front hydraulic motor. Refer to Installing Front Hydraulic Motor, page 180 for instructions.
21. Align the draper deck rollers. Refer to Aligning Front Draper Deck Rollers, page 235 for instructions.
22. Tension the drapers.
23. Close the left endshield. Refer to 3.3.2 Closing Left Endshield, page 32 for instructions.
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Replacing Drive Roller Bearing on Right Side of Front Deck

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the hold-down fully.

2.

Lower header to the ground until the two float springs are loose.

3.

Shut down the engine, and remove the key from the ignition.

4.

Release draper belt tension fully. .

5.

Loosen setscrew in lock collar (A) using a 6 mm hex key.

6.

Rotate lock collar (A) clockwise to loosen and remove collar.

7.

Support the roller with wooden blocks, and loosen two
bolts (B) securing bearing (C) to frame.

8.

Remove existing bearing (C) from roller shaft.

9.

Place new bearing on roller shaft and align mounting holes.

B

C
A
1006611

10. Install M12 x 40 mounting bolts (B) (if previously removed)
with heads facing inboard, and secure with lock nuts.
11. Install lock collar (A) onto the bearing (C), and rotate lock
collar counterclockwise until tight.

Figure 5.147: Right Side Front Deck
12. Tighten the setscrew using a 6 mm hex key.
13. Remove wooden block.
14. Align the draper deck rollers. For instructions, refer to Aligning Front Draper Deck Rollers, page 235.
15. Tension the drapers.
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Replacing Front Deck Idler Roller Bearings

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
NOTE:
The following describes the bearing replacement procedure for the left side—the procedure for the right side is identical.
1.

Shut down the engine, and remove the key from the ignition.

2.

Release draper belt tension fully.

3.

Loosen the setscrew in lock collar (A) using a 6 mm hex key.
Rotate lock collar (A) counterclockwise (clockwise for the
right side) to loosen and remove the collar.

4.

Support the roller with wooden blocks, and loosen and
remove the two nuts on bolts (B). Leave bolts (B) in place
between the bearing and the frame.

B

1006844

A

Figure 5.148: Left Side Front Deck – Right Side
Opposite
5.

Pull bearing assembly (A) off the roller shaft and remove it
from the frame.

6.

Place new bearing assembly (A) onto the roller shaft and
bolts (B).

7.

Position the bearing against the frame.

B

1006614

A

Figure 5.149: Left Side Front Deck – Right Side
Opposite
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8.

Install bolt (A) (if previously removed), and ensure shield (B)
is in place.

1006615

A

B
Figure 5.150: Left Side Front Deck – Right Side
Opposite
9.

Secure bearing (A) with lock nuts (B).

10. Install lock collar (C) onto the bearing, and rotate the lock
collar clockwise (counterclockwise for the right side)
until tight.

B

11. Tighten the setscrew using a 6 mm hex key.
12. Remove the wooden blocks.

C

A

1006613

13. Align the draper deck rollers. Refer to Aligning Front
Draper Deck Rollers, page 235 for instructions.

Figure 5.151: Left Side Front Deck – Right Side
Opposite
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Aligning Front Draper Deck Rollers
Draper roller alignment is necessary for proper draper tracking. Perform this procedure after replacing a roller bearing.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground.

2.

Shut down the engine, and remove the key from the ignition.

3.

Open left endshield. For instructions, refer to 3.3.1 Opening Left Endshield, page 31.

4.

Remove the front hydraulic motor (A). For instructions,
refer to Removing Front Hydraulic Motor, page 179.

5.

Release the draper belt tension.

1006606

A

Figure 5.152: Front Hydraulic Motor
6.

Loosen locking collar (A) and the two nuts (B) attaching the
bearing flange to the frame on the driven roller on each
side of the header.

B

1006844

A

Figure 5.153: Front Deck Idler Roller
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7.

Loosen locking collar (A) and the two nuts (B) attaching the
bearing flange to the frame.

B

1012018

A

Figure 5.154: Left Side Front Deck Drive Roller
8.

Loosen locking collar (A) and two nuts (B) attaching the
bearing flange to the frame.

B

1012020

A

Figure 5.155: Right Side Front Deck Drive Roller
9.

Turn adjuster nut (A) and draw the front draper deck roller
assembly into the header until the edge of the header
frame lines up with the middle of the second slot (C) above
the draper tension indicator cutout.

10. Tighten the three clamp bolts (B) on each side of the
header.

A

B

1021208

C

Figure 5.156: Left Side Front Deck – Right
Side Opposite
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11. Measure from the center of the rear drive roller to the
center of the front driven roller. Set dimension (A) to
490 mm (19 5/16 in.) on each side of the header.
12. If unable to achieve 490 mm (19 5/16 in.) for dimension (A)
with the frame in the middle of the second slot, adjust the
frame as necessary to achieve correct measurement.

1011966

A

Figure 5.157: Left Side Front Deck – Right
Side Opposite
13. Measure the distance (A) between the frame and nearest
slot, and make sure the opposite side of frame is equal
distance to the same slot.

1021210

A

Figure 5.158: Left Side Front Deck – Right
Side Opposite
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14. Tighten locking collar (A) and two nuts (B) attaching the
bearing flange to the frame on the driven roller on each
side of the header.

B

1006844

A

Figure 5.159: Front Deck Idler Roller
15. Tighten locking collar (A) and two nuts (B) attaching the
bearing flange to the frame.

B

1012020

A

Figure 5.160: Right Side Front Deck Drive Roller
16. Tighten locking collar (A) and two nuts (B) attaching the
bearing flange to the frame.
17. Recheck measurement in Step 11, page 237 to ensure
nothing moved while tightening the nuts on each side of
the header.

B

18. Tension the draper belt.
19. Reinstall the front hydraulic motor. For instructions, refer
to Installing Front Hydraulic Motor, page 180.

A
1012018

20. Close the left endshield. For instructions, refer to 3.3.2
Closing Left Endshield, page 32.
Figure 5.161: Left Side Front Deck Drive Roller
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5.8

Header Spring Float Assembly

5.8.1

Removing Header Spring Float Assembly

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

2.

Attach the header to the combine feeder house and ensure it is latched securely. It is not necessary to hook up the
driveline or hydraulics. Refer to the relevant combine attaching procedure:
•

Attaching Header to Case IH Combine, page 44

•

Attaching Header to John Deere 60, 70, S, or T Series Combine, page 51

•

Attaching Header to New Holland CR/CX Series Combine, page 58

•

Attaching Header to Versatile Combine, page 64

Lower combine feeder house so the front draper deck is rotated upwards to full floated-up position. Header frame will
be close to the ground and coil spring will be fully collapsed.
NOTE:
Spring tension is factory-set to the second hole from the bottom on the float anchor.

3.

Shut down the engine, and remove the key from the ignition.

4.

Open the left endshield (A). For instructions, refer to 3.3.1
Opening Left Endshield, page 31.

A

1006516

NOTE:
The right side spring float assembly can be removed or
adjusted without removing the right endshield. For
improved accessibility, however, remove the right
endshield. Refer to 3.3.5 Removing Right Endshield, page
36 for instructions.

Figure 5.162: Left Endshield
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5.

Ensure all spring tension is released from the spring float
assembly (A), remove cotter pin (B), clevis pin (C), and three
flat washers (D).

D
B

NOTE:
When spring tension is fully released, spring coils should be
fully collapsed and the spring float assembly should rock
from side to side when moved by hand. If pressure on the
clevis pin persists, slightly raise or lower the header.

A

1012217

C

Figure 5.163: Left Side Spring Float Assembly Shown –
Right Side Opposite
IMPORTANT:
Note the spring float assembly position on the anchor, and
ensure the left and right assemblies are set to the same
anchor hole position during installation or draper deck
damage could result.
7.

A
D

Remove spring float assembly (A).
1012244

8.

Remove cotter pin (B), clevis pin (C), and three flat
washers (D) from spring float assembly (A) at front anchor.

B

C

Figure 5.164: Left Side Front Anchor Shown – Right
Side Opposite

5.8.2

Installing Header Spring Float Assembly

NOTE:
Spring tension is factory-set to the second hole from the bottom on the anchor.
1.

Position rod end (D) of spring float assembly (A) onto
anchor (B), and position opposite end of assembly onto
front anchor (C).

B
D

IMPORTANT:
The word ROD is stamped onto the casting to indicate
which side of the spring float assembly (A) contains the rod
end (D) of the shock. Ensure the rod end (D) of the shock is
installed onto anchor (B) as shown.

1012246

A

C
Figure 5.165: Left Side Anchors Shown – Right Side
Opposite
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2.

Insert clevis pin (A) from the inboard side through spring
float assembly (B), three flat washers (C), and front
anchor (D) as shown. Secure with cotter pin (E).

1012247

MAINTENANCE AND SERVICING

B
C
A

E
D

E
Figure 5.166: Left Side Spring Float Assembly Shown –
Right Side Opposite
3.

Align spring float assembly (A) with float anchor hole (B).
Refer to 3.12.4 Adjusting Header Float, page 85 to change
the header float setting.
IMPORTANT:

A

The left and right spring float assemblies must be set to the
same anchor hole position or draper deck damage could
result.

B

1012249

NOTE:
If the spring float assembly (A) hole does not align with
anchor hole (B), raise or lower header as necessary.

4.

Insert clevis pin (A) from the inboard side through the rod
end of spring float assembly (B), three flat washers (C), and
anchor (D) as shown. Secure with cotter pin (E).

5.

Repeat procedure for opposite side of header, ensuring that
left and right spring float assemblies are set to the same
anchor hole position on header.

1012220

Figure 5.167: Left Side Anchor Shown – Right Side
Opposite

E

A
C
B

D

E

Figure 5.168: Left Side Spring Float Assembly Shown –
Right Side Opposite
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6.

Close the left endshield (A). For instructions, refer to 3.3.2
Closing Left Endshield, page 32, and replace right endshield
if previously removed.

7.

Install the right endshield. For instructions, refer to 3.3.6
Installing Right Endshield, page 37.

A

1006516
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Figure 5.169: Left Endshield
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5.9

Hold-Downs

Hold-downs help crop to transition smoothly from the drapers to the auger and can be adjusted for crop conditions.

5.9.1

Replacing Fiberglass Rods

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower hold-down, and lower header to the ground.

2.

Shut down the engine, and remove the key from the ignition.

3.

Loosen flange nuts (B) securing hold-down bar to holddown arms on outer rod (A), and loosen nut (C) next to rod.

A
C

1007250

B

Figure 5.170: Outer Fiberglass Rod
4.

Slide out existing rod, and replace with new rod. Ensure
new rod (A) extends 10 mm (3/8 in.) (B) beyond plastic
sleeve (C).

B

A

1012230

C

Figure 5.171: Outer Fiberglass Rod
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5.

Tighten nuts (A) and (B).

B

1014314

A

Figure 5.172: Outer Fiberglass Rod

7.

Loosen adjacent nuts (B) on remaining rods (A), and repeat
Step 4, page 243 for each rod.

B

Tighten nuts (B).

A

1006621

6.

Figure 5.173: Fiberglass Rods
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5.9.2

Replacing Master Hold-Down Cylinder

The hold-down is raised and lowered by a master and slave single-acting hydraulic cylinder. The master cylinder is located
at the left end of the hold-down.
Cylinder operation is adversely affected by air in the system and cylinder seal failure. Remove, repair, or replace cylinders if
either of these issues arise.

Removing Master Cylinder

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header and hold-down completely. Continue pressing the hold-down lower switch for 5–10 seconds to
remove any pressure in the system.

2.

Shut down the engine, and remove the key from the ignition.

3.

Open the left endshield. Refer to 3.3.1 Opening Left Endshield, page 31.

4.

Remove cotter pins and washers from clevis pins (B)
and (D).

5.

Raise hold-down (C) by hand, and use a prop device to
support hold-down and take the weight off the cylinder (A).

6.

Remove clevis pin (D) at barrel end of cylinder. Cylinder will
drop free from hold-down arm.

C

D
B

1014251

A

Figure 5.174: Master Cylinder — Left Side of Header
7.

Insert a block of wood (A) between the hold-down arm (B)
and header (C) to keep the hold-down elevated and clear of
the work area.

B

A
1014392

C

Figure 5.175: Block Location
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Remove clevis pin (A) at rod end of cylinder, and remove
cylinder and safety prop (B).

B
1007075

8.

A

Figure 5.176: Master Cylinder — Left Side of Header
9.

Cut cable ties on hoses (A) and (B), and disconnect hoses
from cylinder. Install caps onto hose ends or wrap ends
with plastic.

B

1006555

A

Figure 5.177: Master Cylinder — Left Side of Header

Installing Master Cylinder
1.

Remove the two 90 degree elbows (A) and (B) from
previously removed master cylinder. Refer to Removing
Master Cylinder, page 245.

2.

Remove plugs from new master cylinder ports.

3.

Install elbows (A) and (B) onto new master cylinder as
shown. Align elbow (B) with as shown (C). Tighten jam nuts
on elbows.

A

C

1006554

B

Figure 5.178: Master Cylinder
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4.

Connect hose (A) from slave cylinder to elbow (C) at rod
(aft) end, and hose (B) from header to elbow (D) at barrel
(forward) end. Tighten fittings ensuring hose (B) is routed
parallel to the cylinder.

D

A

C

1007251

B

Figure 5.179: Master Cylinder — Left Side of Header
5.

Position rod end of cylinder (A) and safety prop into
cylinder support bracket, and secure with the shorter clevis
pin (B). Ensure clevis pin head faces outboard.

6.

Secure clevis pin (B) with washer and cotter pin (not
shown).

7.

Lift hold-down arm (C) until clevis pin (D) can be installed
through lift arm and barrel end of cylinder. Ensure clevis pin
head faces outboard.

8.

Secure clevis pin (D) with washer and cotter pin (not
shown).

9.

Secure hoses with cable ties (not shown).

C

D
B

1014251

A

Figure 5.180: Master Cylinder — Left Side of Header

10. Remove previously inserted block of wood.

11. Bleed cylinders and lines. Refer to 5.9.4 Bleeding Cylinders and Lines, page 251.
12. Close the left endshield. Refer to 3.3.2 Closing Left Endshield, page 32.
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5.9.3

Replacing Slave Hold-Down Cylinder

The hold-down is raised and lowered by a master and slave single-acting hydraulic cylinder. The slave cylinder is located at
the right end of the hold-down and is connected to the master cylinder by a hose that passes through the hold-down
beam.
Cylinder operation is adversely affected by air in the system and cylinder seal failure. Remove, repair, or replace cylinders if
either of these issues arise.

Removing Slave Cylinder

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header and hold-down completely. Continue pressing the hold-down lower switch for 5–10 seconds to
remove any pressure in the system.

2.

Stop the engine and remove the key from the ignition.

3.

Remove cotter pins and washers from clevis pins (B)
and (D).

4.

Raise hold-down (C) by hand, use a prop device to support
hold-down and take the weight off the cylinder (A), and
remove clevis pin (D) at barrel end of cylinder. Cylinder will
drop free from hold-down arm.

C
D
B

1014252

A

Figure 5.181: Slave Cylinder — Right Side of Header
Use a lifting device to lift and support the hold-down
arm (A) to allow removal of the cylinder.

A
1006560

5.

Figure 5.182: Hold-Down Arm — Right Side of Header
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6.

Remove clevis pin (A) at rod end of cylinder, and remove
cylinder and safety prop (B).

B

1007076

A

Figure 5.183: Slave Cylinder — Right Side of Header
Disconnect hydraulic hose (A) from cylinder. Install cap onto
hose end, or wrap end with plastic.

A

1006558

7.

Figure 5.184: Slave Cylinder — Right Side of Header
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Installing Slave Cylinder
Remove the 45 degree elbow (A) from the previously
removed slave cylinder. Refer to Removing Slave Cylinder,
page 248.

2.

Remove plug from new slave cylinder port.

3.

Install elbow (A) onto new slave cylinder as shown. Ensure
fitting is in line with cylinder, and tighten jam nut on elbow.

A

1006559

1.

Figure 5.185: Slave Cylinder — Right Side of Header
Connect hose (A) from master cylinder to elbow (B), and
tighten fitting.

B
1006806

4.

A

Figure 5.186: Slave Cylinder — Right Side of Header
Position rod end of cylinder (A) and safety prop into
cylinder support bracket, and secure with the shorter clevis
pin (B). Ensure clevis pin head faces outboard.

6.

Secure clevis pin (B) with washer and cotter pin
(not shown).

7.

Lift hold-down arm (C) until clevis pin (D) can be installed
through lift arm and barrel end of cylinder. Ensure clevis pin
head faces outboard.

8.

Secure clevis pin (D) with washer and cotter pin
(not shown).

9.

Remove block of wood inserted in Removing Slave Cylinder,
page 248.

C
D
B
A

1014252

5.

Figure 5.187: Slave Cylinder — Right Side of Header

10. Bleed cylinders and lines. Refer to 5.9.4 Bleeding Cylinders
and Lines, page 251.

215325

250

Revision A

MAINTENANCE AND SERVICING

5.9.4

Bleeding Cylinders and Lines

Air must be removed from the system for the hydraulics to perform properly. The following procedure explains how to
bleed hydraulic cylinders and lines. Bleed the hydraulics after initial installation, if the unit has been idle for a significant
period of time, or if the hydraulic system requires adjustment.

CAUTION
High-pressure hydraulic oil can cause serious injuries such as burns, cuts, and tissue damage. Always take precautions
when working with hydraulic oil. Wear safety goggles, gloves, and thick clothing. Seek immediate medical attention if
cut or burned.
Raise the hold-down fully using the combine reel lift control.

2.

Engage the hold-down safety props (A) on both sides of
header. Ensure safety props are fully rotated over center so
they remain engaged.

3.

Lower the hold-down onto the safety props (A) to relieve
the hydraulic pressure in the lines.

A

1014260

1.

Figure 5.188: Hold-Down Safety Prop
4.

Remove the bleed port plug (not shown) completely.
IMPORTANT:
Remove the bleed port plug completely before applying
hydraulic pressure. If the bleed port plug is only loosened,
the hydraulic oil pressure will damage the plug’s O-ring.
Hold a plastic container up to the bleed port to collect
hydraulic oil.

6.

Activate the combine reel lift control to apply hydraulic
pressure to the system until the air bubbles disappear and a
steady stream of oil flows from the bleed port. Release the
lift control to relieve hydraulic pressure.

7.

Replace the bleed port plug and torque to 0.8 Nm (7 lbf∙in).

8.

Raise the hold-down fully, and disengage the hold-down safety props.

9.

Cycle the cylinder 5–10 times by fully extending and fully retracting the cylinder. Ensure the hold-down is level when
raising and lowering, and the slave and master cylinders are in sync. Repeat the bleeding process if necessary.

1006562

5.

Figure 5.189: Bleeding Cylinder

10. Lower the hold-down.
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5.9.5

Hydraulic Hoses and Lines

Check hydraulic hoses and lines daily for signs of leaks. Replace any leaking or damaged hoses.
For hold-down systems, refer to the following:
•

Removing Master Cylinder Hose, page 253

•

Installing Master Cylinder Hose, page 256

For draper drive systems, refer to the following:
•

Removing Hydraulic Motor Hoses, page 184

•

Installing Hydraulic Motor Hoses, page 186

•

Avoid high-pressure fluids. Escaping fluid can penetrate the
skin causing serious injury.

•

Relieve pressure before disconnecting hydraulic lines.

•

Tighten all connections before applying pressure. Keep
hands and body away from pin holes and nozzles which
eject fluids under high pressure.

•

If any fluid is injected into the skin, it must be surgically
removed within a few hours by a doctor familiar with this
type of injury or gangrene may result.

1000011

WARNING

Figure 5.190: Hydraulic Pressure Hazard

WARNING
Use a piece of cardboard or paper to search for leaks.
IMPORTANT:

1000010

Keep hydraulic coupler tips and connectors clean. Allowing dirt,
dust, water, or foreign material to enter the system is the major
cause of hydraulic system damage. Do NOT attempt to service
hydraulic systems in the field. Precision fits require a perfectly
clean connection during overhaul.

Figure 5.191: Testing for Hydraulic Leaks
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Removing Master Cylinder Hose

WARNING

1.

Lower the header to the ground.

2.

Lower the hold-down completely to release all the hydraulic pressure in the system.

3.

Stop the engine and remove the key from the ignition.

4.

Open the left endshield (A). For instructions, refer to 3.3.1
Opening Left Endshield, page 31.

A

1006516

To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.

Figure 5.192: Left Endshield
5.

Disconnect hydraulic hose (A) from master lift cylinder (B).
Install caps onto hose ends or wrap ends with plastic.

B

1006591

A

Figure 5.193: Left Side Master Cylinder
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6.

Loosen or remove hose clips (A), and undo cinch straps (B).

7.

Pull hose through grommet (C).

A

B
B

1006810

C

Figure 5.194: Master Cylinder — Left Side of Header
8.

Disconnect hydraulic hose (A) from multicoupler.

1006565

A

Figure 5.195: Left Backsheet
9.

Loosen three bolts (A) and remove cover (B).

10. Pull hose out of cover (B).

B

1006564

A

Figure 5.196: Bottom Beam Cover
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11. Remove grommet (A) to remove hydraulic hose (if
necessary).

1006813

A

Figure 5.197: Left Backsheet
12. Pull hose through grommet (A) in endsheet.

1006812

A

Figure 5.198: Left Endsheet
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Installing Master Cylinder Hose
1.

Feed hose (A) through grommet (B) in endsheet.

2.

Feed hose through clips (C) and grommet (D) to
master cylinder.

C

B

1006814

A

D
Figure 5.199: Left Endsheet
3.

Feed hose (A) through grommet (B).

4.

Connect hose (A) to multicoupler.

A

1006815

B

Figure 5.200: Left Backsheet
Connect hose (A) to master cylinder (B), and secure hose to
master cylinder with cable tie (C).

A

C

B

1006816

5.

Figure 5.201: Left Side of Header
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6.

Secure hose with clips (A) and cinch straps (B).

A

B

1012042

B

Figure 5.202: Left Side of Header
7.

Install bottom beam cover (B) and tighten bolts (A).

8.

Close endshield. For instructions, refer to 3.3.2 Closing Left
Endshield, page 32.

9.

Bleed cylinders and lines. For instructions, refer to 5.9.4
Bleeding Cylinders and Lines, page 251.

B

1006564

A

Figure 5.203: Bottom Beam Cover
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5.10

Draper Speed Sensor

The draper speed sensor is mounted to a support on the right side of the header. It reads the speed of the driven roller on
the rear deck. This section does NOT apply to Case IH and New Holland combines. For Case IH and New Holland combines,
refer to your combine operator’s manual for further information.

5.10.1

Checking Draper Speed Sensor Position

The draper speed sensor position is factory-set, but it may require adjustment if problems occur with the draper speed
system or when replacing sensor components. Check the draper speed sensor position prior to making any adjustments.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Shut down the engine, and remove the key from the ignition.

2.

Remove right endshield. For instructions, refer to 3.3.5 Removing Right Endshield, page 36.

3.

Check clearance (A) between the speed sensor and the disc.
The recommended clearance is 3 mm (1/8 in.). If clearance
requires adjustment, refer to 5.10.2 Adjusting Draper Speed
Sensor, page 259.

1012499

A

Figure 5.204: Disc Clearance
4.

5.

Check vertical alignment (A) of sensor (B) and sensor
disc (C). If required, adjust support (D) inboard or outboard
to adjust vertical alignment.

A

Install the right endshield. For instructions, refer to 3.3.6
Installing Right Endshield, page 37.

B

C

1007214

D

Figure 5.205: Sensor and Disc Alignment
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5.10.2

Adjusting Draper Speed Sensor

The draper speed sensor position is factory-set, but it may require adjustment if problems occur with the draper speed
system or when replacing sensor components. Check the draper speed sensor position prior to making any adjustments.
Refer to 5.10.1 Checking Draper Speed Sensor Position, page 258.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground, and lower the hold-down completely.

2.

Shut down the engine, and remove the key from the ignition.

3.

Remove right endshield. For instructions, refer to 3.3.5 Removing Right Endshield, page 36.

4.

Hold sensor (B) with a wrench and loosen jam nut (C).

5.

Turn jam nuts (C) and (A) to reach the required sensor-todisc clearance.

6.

Tighten jam nuts (C) and (A).

7.

Install the right endshield. For instructions, refer to 3.3.6
Installing Right Endshield, page 37.

B

A

1012045

C

Figure 5.206: Draper Speed Sensor
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5.10.3

Replacing Draper Speed Sensor

The speed sensor may require replacement if it is malfunctioning or if service is being performed to adjacent components.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower the header to the ground, and lower the hold-down completely.

2.

Shut down the engine, and remove the key from the ignition.

3.

Remove right endshield. For instructions, refer to 3.3.5 Removing Right Endshield, page 36.

4.

Remove lower jam nut (A), and pull sensor (B) from
support (C).

5.

Disconnect sensor (B) from the harness, and remove top
jam nut (D).

6.

Attach new sensor (B) to the harness, and install top jam
nut (D) onto the sensor.

7.

Position sensor (B) in support (C), and secure with lower
jam nut (A).

8.

Adjust the clearance between the sensor and the sensor
disc. Refer to 5.10.2 Adjusting Draper Speed Sensor, page
259 for instructions.

9.

Install the right endshield. For instructions, refer to 3.3.6
Installing Right Endshield, page 37.
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C

1007169

D
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5.11

Wheels and Tires

There are two wheels and tires on the PW8 Combine Pick-Up Header, one on each side of the header.

DANGER
•

Never install a tube in a cracked wheel rim.

•

Never weld a wheel rim.

•

Make sure all the air is removed from the tire before removing the tire from the rim.

•

Never use force on an inflated or partially inflated tire. Make sure the tire is correctly seated before inflating to
operating pressure.

•

Do NOT remove, install, or repair a tire on a rim unless you have the proper equipment and experience to perform
the job. Take the tire and rim to a qualified tire repair shop.

•

If the tire is overinflated or is incorrectly positioned on the rim, the tire bead can loosen on one side causing air to
escape at high speed and with great force. An air leak of this nature can propel the tire in any direction and
endanger anyone in the area.

•

Do NOT exceed the maximum inflation pressure indicated on the tire label.

•

Replace the tire if it is worn or damaged beyond repair.

5.11.1

Removing Wheel

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header onto blocks with wheels raised slightly above
the ground.

2.

Shut down the engine, and remove the key from
the ignition.

3.

Remove wheel nut (B) using a 30 mm socket wrench.

4.

Pull wheel (A) off spindle.

B

1006636

A

Figure 5.208: Wheel — Left Side of Header
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5.

If required, remove spacer (A) from spindle.

1026213

A

Figure 5.209: Wheel Spindle — Left Side of Header

5.11.2

Installing Wheel

NOTE:
Left side shown. Repeat steps on opposite side.
1.

Ensure spacer (A) is installed onto spindle.

1026213

A

Figure 5.210: Wheel Spindle — Left Side of Header
2.

Install wheel (A) onto spindle and secure with wheel
nut (B). Torque to 136 Nm (100 lbf·ft).

B

1006636

A

Figure 5.211: Wheel — Left Side of Header
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5.11.3

Inflating Tire

Maintain correct tire pressure to achieve desired cutting height. Check tire pressure daily.
Table 5.2 Tire (MD #152724)

1.

Tire

Pressure

18.50 x 8.50-8

240–310 kPa (35–45 psi)1

Use the lower end of this range if operating on rough terrain.
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5.12

Lights

The transport lights, located at each end of the header, are used when driving the combine on the road with the header
attached.
•

Use electrical tape and wire clips to prevent wires from dragging or rubbing.

•

Keep lights clean, and replace defective bulbs.

•

Replace the light housing if it is cracked or broken.

5.12.1

Adjusting Transport Lights

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header to the ground, shut off combine, and remove key from ignition.

2.

If repositioning is required, swivel the lights with hand force.

3.

If the swivel is too loose or too tight, adjust jam nut (A) and
turn nut (B) so the light maintains its position and can be
moved with hand force.

4.

Tighten jam nut (A). Do NOT overtighten.

B
1007025

A

Figure 5.212: Transport Light
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5.12.2

Replacing Transport Light Bulb

Transport lights are an important safety feature. Keep lights clean, and replace defective bulbs.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header to the ground, shut off combine, and remove key from ignition.

2.

Remove two screws (A) using a Phillips screwdriver.

3.

Pry off the lens (B).

4.

Push in and slightly turn bulb counterclockwise. Remove
the bulb.

5.

Place the new bulb in the socket, push in, and turn
clockwise until bulb stops.

6.

Replace lens (B) and secure with two screws (A).

A

1006783

B

Figure 5.213: Transport Light
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5.12.3

Replacing Lens

Transport lights are an important safety feature. Keep lenses clean, and replace if cracked or broken.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header to the ground, shut off combine, and remove key from ignition.

2.

Remove two screws (A) using a Phillips screwdriver.

3.

Pry off the lens (B).

4.

Install new lens (B), and secure with two screws (A).

A

1006783

B

Figure 5.214: Transport Light
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5.12.4

Replacing Lamp Housing

Transport lights are an important safety feature. Replace housing if cracked or broken.

WARNING
To avoid bodily injury or death from unexpected startup of machine, always stop the engine and remove the key from
the ignition before leaving the operator’s seat for any reason.
1.

Lower header to the ground, shut off combine, and remove key from ignition.

2.

Pull wiring harness (A) out of lamp bracket, and locate
connectors inside the wiring harness.

3.

Disconnect light wiring from harness.

4.

Remove four nuts (B), and remove lamp (C) from bracket.

5.

Install new lamp (C) on bracket, and secure with four
nuts (B).

6.

Connect lamp wiring to harness (A), and route wires inside
plastic covering. Seal with black tape.

7.

Ensure that wiring harness is not damaged, and secure
harness inside lamp bracket.

8.

Check operation of new lamp.

215325

C

A

1006785

B

Figure 5.215: Transport Light
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6.1

Options and Attachments

Hold-Down Performance Kit

The Hold-Down Performance kit assists with the delivery of light crop onto the pick-up header, especially when the fingers
have difficulty picking up the crop and have a tendency to throw the crop forward.
The kit attaches to the hold-down bar and consists of a series of
spring wires that rotate or lock by moving the center nut and
project forward and downward into the crop.
Attachment hardware and installation instructions are included
in the kit.
MD #B5475

1012078

Instruction MD #169464

Figure 6.1: Hold-Down Performance Kit
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6.2

Seed Saver Performance Kit

The Seed Saver kit can be installed on a MacDon PW8 header.
This option is recommended for use with lighter grain crops,
such as canola.
Attachment hardware and installation instructions are included
in the kit.
MD #B6429

1026136

Instruction MD #214570

Figure 6.2: Seed Saver Performance Kit
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6.3

Combine Completion Package Kits

PW8 Combine Pick-Up Headers are factory configured for
particular combine makes, models, and feeder house sizes. If
the header is being switched to a different make of combine or
is not factory configured for any combine, a Combine
Completion Package kit is required.

1012232

1007066

Combine Completion Package kits provide the necessary parts
and hardware to modify headers to accommodate different
combine models with various feeder house sizes. Refer to 3.9
Changing Header Opening, page 43 for a detailed list of
supported combine models and feeder house sizes.
Attachment hardware and installation instructions are included
in the kits.
Bundle #

Case IH 10/20/30/40 Series,
Case IH 5/6/7088 Series, and
New Holland CR/CX2

MD #B6804

John Deere
60/70/S Series3

MD #B6805

Versatile

MD #B6806

Figure 6.3: Combine Completion Package Kit – Case IH
and New Holland

1012233

Combine Make

1013617

Figure 6.4: Combine Completion Package
Kit – John Deere

Figure 6.5: Combine Completion Package
Kit – Versatile

2.
3.

Must purchase either MD #B6361 (6-tooth spline driveline) or MD #B6362 (21-tooth spline driveline).
Model does not interface with any JD 50 Series, Maximizer 9600/9610/CTS/II.
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6.4

Auger Dent Repair Kit

This kit allows Operators to repair dents close to the
finger/guide area that the feed auger may have sustained
during regular use.
Attachment hardware and installation instructions are included
in the kit.

1020833

MD #237563

Figure 6.6: Auger Dent Repair Kit
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6.5

Pivoting Caster Wheels Kit

The Pivoting Caster Wheels kit provides better tracking when towing the header.
Attachment hardware and installation instructions are included
in the kit.
MD #B6315

1022344

Instruction MD #214233

Figure 6.7: Pivoting Caster Wheels Kit
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Troubleshooting

Problem

Solution

Refer to

Symptom: Material overshoots the table auger
Draper speed too high

Reduce draper speed until pick-up
header is just pushing the swath.

Incorrect header height

Measure and adjust header height to
305 mm (12 in.) from the center of the Header Height, page 82
rear draper roller to the ground.

Improperly adjusted hold-down rods

Adjust the rod tube so the tips of the
rods are close enough to the draper
belts to prevent overshoot.

Adjusting Draper Speed, page 74

Adjusting Hold-Down Rod Angle, page
88

Symptom: Swath forms a ball and rolls to the right or left where it is eventually lost off the end of the pick-up header
Draper speed too high

Reduce draper speed until pick-up
header is just pushing the swath.

Light crop flowing forward and fingers
unable to move swath rearward

Add optional Hold-Down Performance
kit MD #B5475.

Adjusting Draper Speed, page 74
• See your Dealer
• 6.1 Hold-Down Performance Kit,
page 269

Symptom: Shelling in delicate crops
Draper speed too high

Reduce draper speed until pick-up
header is just pushing the swath.

Adjusting Draper Speed, page 74

Improperly adjusted hold-down

Raise the hold-down assembly high
enough to clear the swath.

Hold-Down Position, page 87

Symptom: Header leaves material in the field
Pick-up header fingers are set too high

Raise wheels to lower the pick-up
height.

Pick-Up Height, page 83

Draper speed too low

Increase draper speed.

Adjusting Draper Speed, page 74

Pick-up header is running too fast
(pulling swath apart)

Slow down the pick-up header until it
is just pushing the swath.

Adjusting Draper Speed, page 74

Symptom: Header is picking a large amount of dirt and stones
Draper speed too high

Reduce draper speed until pick-up
header is just pushing the swath.

Adjusting Draper Speed, page 74

Pick-up height too low

Lower wheels to raise the pick-up
height.

Pick-Up Height, page 83

Symptom: Material stalls on the header before the auger can pull it into the feeder house
Rough header pan surface

Polish the header pan with emery
cloth or buffing wheel.

Incorrect header height

Adjust header height.
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Problem

Incorrect face plate angle

Solution
Header face plate can be adjusted on
some combine headers. Adjust
combine header tilt so when header is
at operating height, the header floor
pan and ground are parallel.

Refer to

Refer to your combine
operator’s manual.

NOTE:
Adjust header tilt to Corn Setting from
Grain Setting.
Symptom: Draper belts tracking incorrectly
Incorrect tension

Tension draper belts.

See your Dealer.

Dirt/crop buildup on rollers

Remove draper belts and remove dirt/
crop buildup from roller surface and
roller groove.

5.7.1 Draper Belts, page 207

Belts are sometimes tacky when new

Apply talcum or baby powder onto
belts to reduce tackiness. Belts may
also need to be run loose for the first
few hours of break-in.

—

Symptom: Belts stalling when loaded with crop material
Draper belts are too loose

Increase belt tension.

See your Dealer.

Symptom: Hold-down slave cylinder lags behind master on lift
Air in system

5.9.4 Bleeding Cylinders and Lines,
page 251

Bleed cylinders.

Symptom: Hold-down master cylinder lags behind slave on descent and ahead of slave on lift
Obstruction preventing cylinder
movement

Check lift cylinder and lift arm
attachments.

Air in system

Bleed cylinders.

5.9.4 Bleeding Cylinders and Lines,
page 251

Flow is too restricted

Check hoses and lines.

5.9.5 Hydraulic Hoses and Lines, page
252

—

Symptom: Slave cylinder remains extended more than 13 mm (1/2 in.) when hold-down is fully lowered
Air in system

5.9.4 Bleeding Cylinders and Lines,
page 251

Bleed cylinders.

Symptom: Hold-down remains raised and will not lower
Safety prop is engaged

Disengage safety prop.

Hydraulics not connected properly

Ensure hydraulic lines are connected
properly and not damaged.
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Problem

Solution

Refer to

Symptom: Driveline clutch is slipping
Clutch is worn

Replace clutch.

Replacing Driveline Clutch, page 174

Obstruction in auger

Shut off combine, remove key, and
remove obstruction.

3.13 Unplugging the Header, page 92

Symptom: Pick-up header wheels bounce over bumps

Header height is too high

215325

Lower header until rear pick-up roller
is 305 mm (12 in.) above the ground.
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Header Height, page 82

• 3.12.4 Adjusting Header Float,
page 85
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Chapter 8:
8.1

Reference

Torque Specifications

The following tables provide correct torque values for various bolts, cap screws, and hydraulic fittings.
•

Tighten all bolts to torque values specified in charts (unless otherwise noted throughout this manual).

•

Replace hardware with same strength and grade of bolt.

•

Use torque value tables as a guide and periodically check tightness of bolts.

•

Understand torque categories for bolts and cap screws by using their identifying head markings.

Jam nuts
When applying torque to finished jam nuts, multiply the torque applied to regular nuts by f=0.65.
Self-tapping screws
Standard torque is to be used (NOT to be used on critical or structurally important joints).

8.1.1

Metric Bolt Specifications

Table 8.1 Metric Class 8.8 Bolts and Class 9 Free Spinning Nut
Torque (Nm)

Torque (lbf·ft) (*lbf·in)

Min.

Max.

Min.

Max.

3-0.5

1.4

1.6

*13

*14

3.5-0.6

2.2

2.5

*20

*22

4-0.7

3.3

3.7

*29

*32

5-0.8

6.7

7.4

*59

*66

6-1.0

11.4

12.6

*101

*112

8-1.25

28

30

20

23

10-1.5

55

60

40

45

12-1.75

95

105

70

78

14-2.0

152

168

113

124

16-2.0

236

261

175

193

20-2.5

460

509

341

377

24-3.0

796

879

589

651

215325

A

1001370

Nominal
Size (A)

Figure 8.1: Bolt Grades

279

Revision A

REFERENCE

Table 8.2 Metric Class 8.8 Bolts and Class 9 Distorted
Thread Nut
Torque (lbf·ft) (*lbf·in)

Min.

Max.

Min.

Max.

3-0.5

1

1.1

*9

*10

3.5-0.6

1.5

1.7

*14

*15

4-0.7

2.3

2.5

*20

*22

5-0.8

4.5

5

*40

*45

6-1.0

7.7

8.6

*69

*76

8-1.25

18.8

20.8

*167

*185

10-1.5

37

41

28

30

12-1.75

65

72

48

53

14-2.0

104

115

77

85

16-2.0

161

178

119

132

20-2.5

314

347

233

257

24-3.0

543

600

402

444

A

1001370

Torque (Nm)

Nominal
Size (A)

Figure 8.2: Bolt Grades

Table 8.3 Metric Class 10.9 Bolts and Class 10 Free
Spinning Nut
Torque (lbf·ft) (*lbf·in)

Min.

Max.

Min.

Max.

3-0.5

1.8

2

*18

*19

3.5-0.6

2.8

3.1

*27

*30

4-0.7

4.2

4.6

*41

*45

5-0.8

8.4

9.3

*82

*91

6-1.0

14.3

15.8

*140

*154

8-1.25

38

42

28

31

10-1.5

75

83

56

62

12-1.75

132

145

97

108

14-2.0

210

232

156

172

16-2.0

326

360

242

267

20-2.5

637

704

472

521

24-3.0

1101

1217

815

901

215325

A

1001370

Torque (Nm)

Nominal
Size (A)

Figure 8.3: Bolt Grades
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Table 8.4 Metric Class 10.9 Bolts and Class 10 Distorted
Thread Nut
Torque (lbf·ft) (*lbf·in)

Min.

Max.

Min.

Max.

3-0.5

1.3

1.5

*12

*13

3.5-0.6

2.1

2.3

*19

*21

4-0.7

3.1

3.4

*28

*31

5-0.8

6.3

7

*56

*62

6-1.0

10.7

11.8

*95

*105

8-1.25

26

29

19

21

10-1.5

51

57

38

42

12-1.75

90

99

66

73

14-2.0

143

158

106

117

16-2.0

222

246

165

182

20-2.5

434

480

322

356

24-3.0

750

829

556

614

8.1.2

A

1001370

Torque (Nm)

Nominal
Size (A)

Figure 8.4: Bolt Grades

Metric Bolt Specifications Bolting into Cast Aluminum

Table 8.5 Metric Bolt Bolting into Cast Aluminum
Bolt Torque
Nominal
Size (A)

8.8
(Cast Aluminum)

10.9
(Cast Aluminum)

lbf·ft
–

Nm
–

lbf·ft

M3

Nm
–

M4

–

–

4

2.6

M5

–

–

8

5.5

M6

9

6

12

9

M8

20

14

28

20

M10

40

28

55

40

M12
M14

70
–

52
–

100
–

73
–

M16

–

–

–

–

215325

A

1001370

1

Figure 8.5: Bolt Grades
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1.

Flare-Type Hydraulic Fittings

Check flare (A) and flare seat (B) for defects that might
cause leakage.

A

2.

Align tube (C) with fitting (D) and thread nut (E) onto fitting
without lubrication until contact has been made between
flared surfaces.

3.

Torque fitting nut (E) to specified number of flats from
finger tight (FFFT) or to a given torque value in Table 8.6,
page 282.

4.

Use two wrenches to prevent fitting (D) from rotating. Place
one wrench on fitting body (D), and tighten nut (E) with
other wrench to torque shown.

5.

Assess final condition of connection.

C

B

D

E

1003430

8.1.3

Figure 8.6: Hydraulic Fitting

Table 8.6 Flare-Type Hydraulic Tube Fittings
Torque Value4
SAE Dash Size

4.

Flats from Finger Tight (FFFT)

Thread Size (in.)
Nm

lbf·ft

Tube

Swivel Nut or
Hose

-2

5/16–24

4–5

3–4

—

—

-3

3/8–24

7–8

5–6

—

—

-4

7/16–20

18–19

13–14

2 1/2

2

-5

1/2–20

19–21

14–15

2

2

-6

9/16–18

30–33

22–24

2

1 1/2

-8

3/4–16

57–63

42–46

2

1 1/2

-10

7/8–14

81–89

60–66

1 1/2

1 1/2

-12

1 1/16–12

113–124

83–91

1 1/2

1 1/4

-14

1 3/16–12

136–149

100–110

1 1/2

1 1/4

-16

1 5/16–12

160–176

118–130

1 1/2

1

-20

1 5/8–12

228–250

168–184

1

1

-24

1 7/8–12

264–291

195–215

1

1

-32

2 1/2–12

359–395

265–291

1

1

-40

3–12

—

—

1

1

Torque values shown are based on lubricated connections as in reassembly.
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8.1.4

O-Ring Boss Hydraulic Fittings – Adjustable

1.

Inspect O-ring (A) and seat (B) for dirt or obvious defects.

2.

Back off lock nut (C) as far as possible. Ensure that
washer (D) is loose and is pushed toward lock nut (C) as far
as possible.

3.

Check that O-ring (A) is NOT on threads and adjust if
necessary.

4.

Apply hydraulic system oil to O-ring (A).

C
D
A

1003431

B

Figure 8.7: Hydraulic Fitting
5.

Install fitting (B) into port until backup washer (D) and
O-ring (A) contact part face (E).

6.

Position angle fittings by unscrewing no more than
one turn.

7.

Turn lock nut (C) down to washer (D) and tighten to torque
shown. Use two wrenches, one on fitting (B) and other on
lock nut (C).

D

A
E

Check final condition of fitting.

B

1003432

8.

C

Figure 8.8: Hydraulic Fitting
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Table 8.7 O-Ring Boss (ORB) Hydraulic Fittings – Adjustable
Torque Value5
SAE Dash Size

5.

Thread Size (in.)
Nm

lbf·ft (*lbf·in)

-2

5/16–24

6–7

*53–62

-3

3/8–24

12–13

*106–115

-4

7/16–20

19–21

14–15

-5

1/2–20

21–33

15–24

-6

9/16–18

26–29

19–21

-8

3/4–16

46–50

34–37

-10

7/8–14

75–82

55–60

-12

1 1/16–12

120–132

88–97

-14

1 3/8–12

153–168

113–124

-16

1 5/16–12

176–193

130–142

-20

1 5/8–12

221–243

163–179

-24

1 7/8–12

270–298

199–220

-32

2 1/2–12

332–365

245–269

Torque values shown are based on lubricated connections as in reassembly.
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8.1.5

O-Ring Boss Hydraulic Fittings – Non-Adjustable

1.

Inspect O-ring (A) and seat (B) for dirt or obvious defects.

2.

Check that O-ring (A) is NOT on threads and adjust if
necessary.

3.

Apply hydraulic system oil to O-ring.

4.

Install fitting (C) into port until fitting is hand-tight.

5.

Torque fitting (C) according to values in Table 8.8, page
285.

6.

Check final condition of fitting.

C

A

1004663

B

Figure 8.9: Hydraulic Fitting
Table 8.8 O-Ring Boss (ORB) Hydraulic Fittings – Non-Adjustable
SAE Dash Size

6.

Torque Value6

Thread Size (in.)
Nm

lbf·ft (*lbf·in)

-2

5/16–24

6–7

*53–62

-3

3/8–24

12–13

*106–115

-4

7/16–20

19–21

14–15

-5

1/2–20

21–33

15–24

-6

9/16–18

26–29

19–21

-8

3/4–16

46–50

34–37

-10

7/8–14

75–82

55–60

-12

1 1/16–12

120–132

88–97

-14

1 3/8–12

153–168

113–124

-16

1 5/16–12

176–193

130–142

-20

1 5/8–12

221–243

163–179

-24

1 7/8–12

270–298

199–220

-32

2 1/2–12

332–365

245–269

Torque values shown are based on lubricated connections as in reassembly.
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8.1.6

Check components to ensure that sealing surfaces and
fitting threads are free of burrs, nicks, scratches, or any
foreign material.

1001376

1.

O-Ring Face Seal Hydraulic Fittings

Figure 8.10: Hydraulic Fitting
2.

Apply hydraulic system oil to O-ring (B).

3.

Align tube or hose assembly so that flat face of sleeve (A)
or (C) comes in full contact with O-ring (B).

4.

Thread tube or hose nut (D) until hand-tight. The nut
should turn freely until it is bottomed out.

5.

Torque fittings according to values in Table 8.9, page 286.

D
C

A

NOTE:
If applicable, hold hex on fitting body (E) to prevent
rotation of fitting body and hose when tightening fitting
nut (D).
6.
7.

Use three wrenches when assembling unions or joining two
hoses together.

1001377

B
E
Figure 8.11: Hydraulic Fitting

Check final condition of fitting.

Table 8.9 O-Ring Face Seal (ORFS) Hydraulic Fittings
SAE Dash Size

7.
8.

Thread Size (in.)

Torque Value7

Tube O.D. (in.)
Nm

lbf·ft

-3

Note8

3/16

–

–

-4

9/16

1/4

25–28

18–21

-5

Note8

5/16

–

–

-6

11/16

3/8

40–44

29–32

-8

13/16

1/2

55–61

41–45

-10

1

5/8

80–88

59–65

-12

1 3/16

3/4

115–127

85–94

-14

Note8

7/8

–

–

Torque values and angles shown are based on lubricated connection as in reassembly.
O-ring face seal type end not defined for this tube size.
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Table 8.9 O-Ring Face Seal (ORFS) Hydraulic Fittings (continued)
SAE Dash Size

8.1.7

Thread Size (in.)

Torque Value9

Tube O.D. (in.)
Nm

lbf·ft

-16

1 7/16

1

150–165

111–122

-20

1 11/16

1 1/4

205–226

151–167

-24

1–2

1 1/2

315–347

232–256

-32

2 1/2

2

510–561

376–414

Tapered Pipe Thread Fittings

Assemble pipe fittings as follows:
1.

Check components to ensure that fitting and port threads are free of burrs, nicks, scratches, or any form of
contamination.

2.

Apply pipe thread sealant (paste type) to external pipe threads.

3.

Thread fitting into port until hand-tight.

4.

Torque connector to appropriate torque angle. The turns from finger tight (TFFT) and flats from finger tight (FFFT)
values are shown in Table 8.10, page 287. Make sure that tube end of a shaped connector (typically 45° or 90°) is
aligned to receive incoming tube or hose assembly. Always finish alignment of fitting in tightening direction. Never
back off (loosen) pipe threaded connectors to achieve alignment.

5.

Clean all residue and any excess thread conditioner with appropriate cleaner.

6.

Assess final condition of fitting. Pay special attention to possibility of cracks to port opening.

7.

Mark final position of fitting. If a fitting leaks, disassemble fitting and check for damage.
NOTE:
Overtorque failure of fittings may not be evident until fittings are disassembled.

Table 8.10 Hydraulic Fitting Pipe Thread

9.

Tapered Pipe Thread Size

Recommended TFFT

Recommended FFFT

1/8–27

2–3

12–18

1/4–18

2–3

12–18

3/8–18

2–3

12–18

1/2–14

2–3

12–18

3/4–14

1.5–2.5

12–18

1–11 1/2

1.5–2.5

9–15

1 1/4–11 1/2

1.5–2.5

9–15

1 1/2–11 1/2

1.5–2.5

9–15

2–11 1/2

1.5–2.5

9–15

Torque values and angles shown are based on lubricated connection as in reassembly.
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8.2

Conversion Chart

Table 8.11 Conversion Chart
Quantity

Factor

SI Units (Metric)
Unit Name

US Customary Units (Standard)
Unit Name

Abbreviation

Abbreviation

Area

hectare

ha

x 2.4710 =

acre

acres

Flow

liters per minute

L/min

x 0.2642 =

US gallons per minute

gpm

Force

Newton

N

x 0.2248 =

pound force

lbf

Length

millimeter

mm

x 0.0394 =

inch

in.

Length

meter

m

x 3.2808 =

foot

ft.

Power

kilowatt

kW

x 1.341 =

horsepower

hp

Pressure

kilopascal

kPa

x 0.145 =

pounds per square inch

psi

Pressure

megapascal

MPa

x 145.038 =

pounds per square inch

psi

Pressure

bar (Non-SI)

bar

x 14.5038 =

pounds per square inch

psi

Torque

Newton meter

Nm

x 0.7376 =

pound feet or
foot pounds

lbf·ft

Torque

Newton meter

Nm

x 8.8507 =

pound inches or
inch pounds

lbf·in

Temperature

degrees Celsius

°C

(°C x 1.8) + 32 =

degrees Fahrenheit

°F

Velocity

meters per minute

m/min

x 3.2808 =

feet per minute

ft/min

Velocity

meters per second

m/s

x 3.2808 =

feet per second

ft/s

Velocity

kilometers per hour

km/h

x 0.6214 =

miles per hour

mph

Volume

liter

L

x 0.2642 =

US gallon

US gal

Volume

milliliter

mL

x 0.0338 =

ounce

oz.

Volume

cubic centimeter

cm3

x 0.061 =

cubic inch

in.3

Weight

kilogram

kg

x 2.2046 =

pound

lb.

215325
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attaching to combines
Case IH.............................................................. 44
John Deere 60/70, S, T series................................. 51
New Holland ...................................................... 58
Versatile ............................................................ 64
auger drive chains ................................................ 188
installing.......................................................... 189
lubricating ....................................................... 168
removing ......................................................... 188
auger fingers
replacing ......................................................... 197
replacing auger finger guides .............................. 198
replacing auger finger holders ............................. 200
auger flighting extensions
replacing ......................................................... 204
auger float ............................................................ 77
locking .............................................................. 77
unlocking........................................................... 79
augers
auger dent repair kit.......................................... 272
auger drive sprockets......................................... 191
auger drives ..................................................... 188
auger fingers ....................................... 197–198, 200
auger position
adjusting ........................................................ 76
checking......................................................... 75
auger speed ....................................................... 75
maintenance .................................................... 197
operation........................................................... 75
auto header height control (AHHC) ............................ 95
adjusting left sensor voltage range ....................... 107
adjusting right sensor voltage range ..................... 107
Case IH 2300 combines
calibrating
maximum stubble height ............................. 148
height sensor output voltage range – combine
requirements .............................................. 104
how AHHC works ............................................. 95
sensor operation ............................................. 96
sensor output voltage
checking voltage range manually................... 104
Case IH 2500 combines
calibrating
maximum stubble height ............................. 148
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requirements .............................................. 104
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sensor operation ............................................. 96
sensor output voltage
checking voltage range manually................... 104
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maximum stubble height ............................. 148
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requirements .............................................. 104
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sensor operation ............................................. 96
sensor output voltage
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adjusting
preset cutting height ................................... 114
calibrating
AHHC ....................................................... 113
maximum stubble height ............................. 148
checking voltage range manually ...................... 104
height sensor output voltage range – combine
requirements .............................................. 104
how AHHC works ............................................. 95
sensor operation ............................................. 96
sensor output voltage..................................... 104
checking voltage range from the cab.............. 111
setting up header on combine display ............... 109
Case IH 5140/6140/7140 combines ...................... 109
adjusting
preset cutting height ................................... 114
sensor output voltage
checking voltage range from the cab.............. 111
setting up header on combine display ............... 109
Case IH 7010 combines ...................................... 117
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preset cutting height ................................... 125
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preset cutting height ................................... 125
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requirements .............................................. 104
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sensor operation ............................................. 96
sensor output voltage
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preset cutting height ................................... 125
calibrating
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maximum stubble height ............................. 148
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requirements .............................................. 104
how AHHC works ............................................. 95
sensor operation ............................................. 96
sensor output voltage
checking voltage range from cab ................... 119
checking voltage range manually................... 104
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preset cutting height ................................... 125
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AHHC ....................................................... 121
sensor output voltage
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Case IH 8010 combines ...................................... 117
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preset cutting height ................................... 125
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maximum stubble height ............................. 148
height sensor output voltage range – combine
requirements .............................................. 104
how AHHC works ............................................. 95
sensor operation ............................................. 96
sensor output voltage
checking voltage range from cab ................... 119
checking voltage range manually.............104, 117
Case IH combines with version 28.00 software
calibrating the AHHC ...................................... 123
John Deere 60 series combines............................ 126
adjusting
drop rate valve threshold............................. 131
sensing grain header height.......................... 129
sensitivity.................................................. 130
calibrating
AHHC ....................................................... 127
maximum stubble height ............................. 148
height sensor output voltage range – combine
requirements .............................................. 104
how AHHC works ............................................. 95
sensor operation ............................................. 96
sensor output voltage
checking voltage range from the cab.............. 126
checking voltage range manually................... 104
turning the accumulator off ............................. 128
John Deere 70 series combines............................ 132
adjusting

raise/lower rate manually ............................ 135
sensitivity.................................................. 134
calibrating
AHHC ....................................................... 132
feeder house speed .................................... 132
maximum stubble height ............................. 148
height sensor output voltage range – combine
requirements .............................................. 104
how AHHC works ............................................. 95
sensor operation ............................................. 96
sensor output voltage
checking voltage range from the cab.............. 132
checking voltage range manually................... 104
John Deere S and T series combines ..................... 136
adjusting
preset cutting height ................................... 142
raise/lower rate manually ............................ 141
sensitivity.................................................. 140
calibrating
AHHC ....................................................... 139
maximum stubble height ............................. 148
height sensor output voltage range – combine
requirements .............................................. 104
how AHHC works ............................................. 95
sensor operation ............................................. 96
sensor output voltage
checking voltage range from cab ................... 136
checking voltage range manually................... 104
New Holland 2015 CR series................................ 152
calibrating AHHC............................................ 156
engaging AHHC.............................................. 152
sensor output voltage
checking voltage range from the cab.............. 154
setting auto height......................................... 158
New Holland CR series
setting maximum work height.......................... 160
New Holland CR/CX series combines..................... 144
adjusting
header lower rate....................................... 149
header raise rate ........................................ 149
preset cutting height ................................... 151
sensitivity.................................................. 150
calibrating
AHHC ....................................................... 146
maximum stubble height ............................. 148
engaging AHHC.............................................. 145
height sensor output voltage range – combine
requirements .............................................. 104
how AHHC works ............................................. 95
sensor operation ............................................. 96
sensor output voltage
checking voltage range from the cab.............. 144
checking voltage range manually................... 104
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B
bleeding cylinders and lines.................................... 251
break-in periods ..................................................... 42

C
Case IH combines ................................................... 44
attaching ........................................................... 44
detaching .......................................................... 47
clutch ................................................................... 91
combine completion packages ................................ 271
component identification......................................... 25
conversion chart .................................................. 288
crop deflectors....................................................... 89
installing............................................................ 90
removing ........................................................... 89
cylinders
bleeding cylinders and lines ................................ 251
cylinder hoses, See hydraulic hoses and lines
replacing hold-down hydraulic cylinders..........245, 248
slave cylinders
installing ................................................... 250
removing .................................................. 248

D
decks
maintenance .................................................... 207
declaration of conformity ...........................................i
definitions............................................................. 26
detaching from combines
Case IH combines ................................................ 47
John Deere 60/70, S, and T series .......................... 55
New Holland ...................................................... 61
Versatile ............................................................ 69
draper belts......................................................... 207
front draper belts
installing ...................................................... 208
removing...................................................... 207
rear draper belts
installing ...................................................... 212
removing...................................................... 210
draper fingers and guides ...................................... 213
replacing draper fingers ..................................... 213
replacing draper guides ...................................... 214
draper roller bearings............................................ 215
drive roller bearings
replacing front deck left side bearing................. 229
replacing front deck right side bearing............... 232
replacing rear deck left side bearing.................. 215
replacing rear deck right side bearing ................ 219
idler roller bearings
replacing front deck idler roller bearings ............ 233
replacing rear deck left side idler roll bearing...... 224

replacing rear deck right side idler roll
bearing....................................................... 225
draper speed sensors ............................................ 258
adjusting sensor................................................ 259
checking sensor position .................................... 258
replacing sensor................................................ 260
drapers............................................................... 207
See also draper belts
See also draper speed sensors
adjusting draper speed......................................... 74
drivelines .............................................................. 91
cleaning driveline splined shaft............................ 178
driveline clutch
replacing ...................................................... 174
driveline guard ................................................... 91
installing ...................................................... 176
removing...................................................... 174
header driveline................................................ 171
installing ...................................................... 172
removing...................................................... 171
header driveshaft.............................................. 170
drives
auger drives ..................................................... 188
draper drives.................................................... 179
header driveline................................................ 171
installing ...................................................... 172
removing...................................................... 171
maintenance .................................................... 170

E
electrical system................................................... 264
See also lights
components
header height sensor (MD #158069)
adjusting left side ....................................... 107
adjusting right side ..................................... 107
installing left side ......................................... 99
installing right side...................................... 102
removing left side......................................... 98
removing right side..................................... 100
header height sensors ...................................... 97
endshields............................................................. 31
left endshield
closing ........................................................... 32
installing ........................................................ 34
opening ......................................................... 31
removing........................................................ 33
right endshield
installing ........................................................ 37
removing........................................................ 36

INDEX

F
fingers, See auger fingers
flighting extensions
replacing ......................................................... 204
front draper roller bearings
aligning rollers .................................................. 235

G
greasing
maintenance schedule/record ............................. 163

H
header dimensions ................................................. 24
header float
adjusting ........................................................... 85
header specifications .............................................. 23
header spring float assemblies................................ 239
installing.......................................................... 240
removing ......................................................... 239
headers
attaching/detaching the header............................. 44
changing header opening ..................................... 43
maintenance and servicing ................................. 161
operating the header ........................................... 73
See also operating heights
See also operating speeds
See also transporting the header
storing the header............................................... 94
transporting the header ....................................... 72
hold-downs .................................................... 87, 243
hold-down performance kits (optional) ................. 269
hold-down position ............................................. 87
lift cylinder safety props
engaging ........................................................ 39
replacing fiberglass rods ..................................... 243
replacing hold-down hydraulic cylinders..........245, 248
rod angle ........................................................... 88
hydraulic cylinders
replacing hold-down hydraulic cylinders..........245, 248
bleeding cylinders and lines ............................. 251
slave cylinders
installing ................................................... 250
removing .................................................. 248
hydraulic hoses and lines ....................................... 252
replacing cylinder hoses
installing master cylinder hose ......................... 256
removing master cylinder hose ........................ 253
hydraulic motors
draper drives.................................................... 179
front hydraulic motors
installing ...................................................... 180
removing...................................................... 179

hydraulic motor hoses
installing ...................................................... 186
removing...................................................... 184
rear hydraulic motors
installing ...................................................... 183
removing...................................................... 182
hydraulics
fittings
flare-type ..................................................... 282
O-ring boss (ORB) adjustable ........................... 283
O-ring boss (ORB) non-adjustable ..................... 285
O-ring face seal (ORFS) ................................... 286
tapered pipe thread fittings ............................. 287
hydraulic safety ....................................................6

J
John Deere combines .............................................. 51
attaching to 60/70, S, T series................................ 51
detaching from 60/70, S, T series ........................... 55

L
lift cylinder safety props
header .............................................................. 38
lights ............................................................. 72, 264
transport lights
adjusting lights .............................................. 264
replacing lamp housing ................................... 267
replacing lens................................................ 266
replacing light bulbs ....................................... 265
lubricating headers ............................................... 166
greasing points ................................................. 167
greasing procedure............................................ 166
installing sealed bearing ..................................... 169

M
maintenance and servicing..................................... 161
end of season service......................................... 165
lubricating the header........................................ 166
maintenance record .......................................... 163
maintenance requirements ................................. 162
maintenance schedule ....................................... 163
preparing header for servicing............................. 161
preseason/annual service ................................... 165
safety..................................................................5
master cylinders
bleeding cylinders and lines ................................ 251
installing.......................................................... 246
installing hose .................................................. 256
master cylinder
removing master cylinder................................ 248
removing ......................................................... 245

INDEX

removing hose.................................................. 253
replacing master cylinder.................................... 245
metric bolts
torque specifications ......................................... 279
motors
removing rear hydraulic ..................................... 182

N
New Holland combines............................................ 58
attaching to ....................................................... 58
detaching from ................................................... 61

O
operating heights ................................................... 82
header height..................................................... 82
pick-up height .................................................... 83
adjusting pick-up height .................................... 83
operating speeds.................................................... 74
auger speed ....................................................... 75
draper speed...................................................... 74
operator responsibilities .......................................... 29
options
augers
auger dent repair kit ...................................... 272
combine completion package kits ........................ 271
hold-down performance kits ............................... 269
owner responsibilities ............................................. 29

P
pan seal assembly
adjusting rubber seal ........................................... 93
product overview ................................................... 23
component identification ..................................... 25
header dimensions .............................................. 24
header specifications ........................................... 23

R
rear draper roller bearings
aligning rollers .................................................. 226
references
torque specifications ......................................... 279
rods (fiberglass) ................................................... 243

S
safety
break-in period ................................................... 42
daily start-up checks ............................................ 40
general safety.......................................................3

hydraulic safety ....................................................6
maintenance safety ...............................................5
safety alert symbols...............................................1
safety sign decals ..................................................7
installing decals .................................................7
interpreting decals ........................................... 16
location............................................................8
shutdown procedures .......................................... 41
signal words .........................................................2
sensors, See draper speed sensors
adjusting left header height sensor ...................... 107
adjusting right header height sensor..................... 107
serial numbers
locating .............................................................. iv
shutdown procedures ............................................. 41
slave cylinders
bleeding cylinders and lines ................................ 251
installing.......................................................... 250
removing ......................................................... 248
specifications
header dimensions .............................................. 24
header specifications ........................................... 24
torque specifications ......................................... 279
sprockets ............................................................ 191
drive sprocket
installing ...................................................... 195
removing...................................................... 194
driven sprocket
installing ...................................................... 192
removing...................................................... 191
start-up procedures
daily start-up check ............................................. 40
storing headers ...................................................... 94
stripper plates
replacing ......................................................... 204
stripper plate clearance........................................ 80
adjusting ........................................................ 81
checking......................................................... 81

T
torque specifications............................................. 279
flare-type hydraulic fittings ................................. 282
metric bolt specifications.................................... 279
bolting into cast aluminum .............................. 281
O-ring boss (ORB) hydraulic fittings – adjustable ..... 283
O-ring boss (ORB) hydraulic fittings – nonadjustable ...................................................... 285
O-ring face seal (ORFS) fittings............................. 286
tapered pipe thread fittings ................................ 287
transporting the header........................................... 72
transport lights ................................................... 72
troubleshooting ................................................... 275

INDEX

U
unplugging headers ................................................ 92

V
Versatile combines ................................................. 64
attaching to ....................................................... 64
detaching from ................................................... 69

W
wheels and tires ................................................... 261
inflating tires .................................................... 263
installing wheels ............................................... 262
removing wheels............................................... 261

Recommended Fluids and Lubricants
Keep your machine operating at top efficiency by using only clean lubricants and by ensuring the following:
•

Use clean containers to handle all lubricants.

•

Store lubricants in an area protected from dust, moisture, and other contaminants.
Lubricant

Grease

Specification

SAE
multi-purpose

Description
High temperature extreme pressure (EP2) performance
with 1% max molybdenum disulphide (NLGI Grade 2)
lithium base
Extreme pressure (EP) performance with 1.5–5%
molybdenum disulphide (NLGI Grade 2) lithium base

Oil

SAE 30

—

Use
As required, unless
otherwise specified
Drive motor shaft
Auger drive chain
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