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ẵṳṳṳẵ ẵẵẵẵẵẵ

ḐḐṳṳṳẵẵẵẵ
ẵṳẵḐẵẵẵṳṳẵẵṳ
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ẵṳẵẵẵẵẵẵẵẵẵẵẵ

ẵṳṳṳṳ ẵẵẵẵẵ

ẵẵẵṳẵṳṳẵṳẵẵṳṳẵẵṳẵṳṳẵ

ẵẵẵẵẵṳṳẵṳṳẵẵẵ

ẵṳṳṳṳ ẵẵẵẵẵ

ḐḐẵṳẵṳṳẵẵṳṳẵẵẵẵ

ṳẵḐẵẵẵẵṳṳṳẵẵṳ

ṳẵẵṳẵṳṳṳṳṳẵẵẵṳẵ

ẵṳẵ ẵẵẵẵ

ẵṳẵṳẵ ẵẵẵẵ

ḐḐẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵẵ�ẵẵẵẵẵẵẵẵẵẵẵẵẵẵ
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7

ẵẵṳẵṳẵ�ẵẵṳṳẵẵẵẵẵẵẵṳẵẵẵṳẵṳẵẵẵẵẵẵẵṳẵẵẵẵṳẵ

ṳẵẵẵẵẵẵṳẵẵẵẵ

ẵ ẵ ẵṳẵṳṳẵẵẵẵẵẵẵẵṳẵẵṳẵ�ẵẵẵṳẵṳṳẵẵẵẵẵ

ẵẵṳẵṳẵẵẵẵṳẵẵṳẵ�ẵẵẵẵṳẵẵẵẵṳẵẵṳṳṳẵẵẵẵẵẵẵ

ẵṳẵṳṳ ẵẵẵẵẵẵ

ḐḐṳṳẵẵṳẵṳṳẵẵẵ�ẵẵẵẵẵẵẵẵẵẵṳṳẵẵẵṳẵṳẵẵ

ẵẵẵẵẵẵẵẵẵẵẵ�ṳẵṳẵẵṳṳẵẵẵẵṳẵẵẵẵẵṳẵṳẵẵẵẵẵẵṳṳẵ

ẵẵẵṳẵẵẵṳẵẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳ

ẵṳẵẵẵṳṳṳẵẵẵẵẵṳẵẵẵẵẵẵẵṳẵẵẵṳṳṳẵẵẵẵẵṳẵẵẵẵẵẵṳ

ẵẵẵṳṳẵẵṳṳẵṳẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵṳẵẵṳṳṳṳṳ

ẵẵṳẵẵẵẵẵ

ẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵṳṳẵẵẵẵẵṳẵẵẵẵẵṳṳṳẵẵẵẵẵẵṳṳẵẵẵ

ẵṳẵẵẵṳẵẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵṳẵ

ẵẵṳṳṳẵẵẵẵẵṳẵẵẵẵẵẵẵṳẵẵẵṳṳṳẵẵẵẵẵṳẵẵẵẵẵẵṳẵẵẵ

ẵṳṳẵṳṳẵẵẵẵẵṳẵṳṳẵẵṳṳẵṳẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵṳẵ

ẵṳṳṳṳṳẵẵṳẵẵṳẵẵ

ẵẵẵẵẵẵẵẵẵẵẵṳẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵṳẵẵẵ

ẵṳẵẵẵẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵṳẵ

ẵẵṳṳṳẵẵẵẵẵṳẵẵẵẵẵẵẵṳṳẵẵṳṳṳẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵ

ẵṳṳẵṳṳẵẵẵẵẵẵṳṳẵẵṳṳẵṳẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵṳẵ

ẵṳṳṳṳṳẵẵṳẵẵẵẵẵ

ẵẵẵẵẵẵẵẵẵẵẵṳẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵṳṳẵẵẵ

ẵṳẵẵẵẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵṳẵẵẵ

ṳṳṳẵẵẵẵẵṳẵẵẵẵẵẵẵṳṳẵẵṳṳṳṳẵẵẵẵṳẵẵẵẵẵẵṳẵẵẵẵ

ṳṳẵṳṳẵẵẵẵẵẵẵṳẵẵṳṳṳṳṳẵẵṳẵẵṳẵẵ

ẵẵṳẵṳẵẵẵẵẵẵẵẵẵẵẵ ẵẵẵẵ�ẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳ�
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ẵṳẵẵẵẵẵẵẵẵẵẵẵ

ẵẵẵẵẵẵẵẵẵẵẵṳẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵṳṳẵẵẵ

ẵṳẵẵẵẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵṳẵẵẵ

ẵṳṳẵẵẵẵẵṳẵẵẵẵẵẵẵṳṳẵẵṳṳṳṳẵẵẵẵṳẵẵẵẵẵẵṳẵẵẵẵ

ṳṳẵṳṳẵẵẵẵẵẵẵṳẵẵṳṳṳṳṳẵẵṳẵẵṳẵẵ

ẵ�ẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵ ṳ�ẵẵṳ�ẵ

ẵẵṳẵẵẵẵẵẵẵṳẵẵẵṳṳẵẵẵẵẵẵẵẵẵṳẵẵṳẵẵẵẵṳẵẵẵẵṳẵ

ẵẵẵẵẵẵẵṳṳṳẵẵẵẵṳẵẵẵẵẵṳẵẵẵẵṳẵẵẵṳṳẵẵṳẵṳẵẵẵẵ

ṳẵṳṳẵẵẵẵṳẵẵẵẵẵẵẵṳṳẵṳẵṳẵṳẵṳẵẵṳṳẵẵẵẵẵ

ẵṳẵṳẵẵẵẵẵṳṳẵẵẵṳẵẵẵẵẵẵẵẵẵ

ṳẵḐẵ�ẵẵẵẵẵẵẵṳṳẵẵṳ

ḐḐṳẵẵẵẵẵẵẵẵṳẵṳẵẵẵẵẵṳẵẵẵẵẵṳẵṳẵṳẵẵẵẵẵẵṳṳẵṳṳ

ẵẵẵẵẵẵẵ



Ḑṳẵẵẵẵẵẵ

9

ṳẵḐẵẵẵẵẵẵṳẵṳẵẵẵẵẵṳẵẵẵẵẵṳṳẵṳẵẵẵẵẵẵẵ

ẵṳẵṳṳ ẵẵẵẵẵẵẵẵẵ

ḐḐṳẵṳẵẵẵẵẵẵṳẵẵṳẵṳẵṳṳṳṳẵẵẵẵṳẵẵẵẵẵẵṳṳẵẵ

ṳẵḐṳẵẵẵẵẵẵẵẵẵ
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ẵṳẵẵẵẵẵẵẵẵẵẵẵ

ẵṳẵṳṳ ẵẵẵẵẵẵẵẵẵẵẵẵẵ

ḐḐṳẵẵẵẵṳẵṳẵṳṳẵṳẵẵẵṳṳẵṳẵṳẵṳṳẵẵṳṳṳẵẵẵẵẵ

ẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵ�ẵẵẵẵṳ�ẵẵẵẵẵṳẵẵẵẵẵẵẵṳẵẵẵẵẵṳẵẵṳẵẵẵẵẵẵẵẵṳẵṳẵẵ

ẵẵẵṳẵẵ�ẵẵẵẵẵẵẵẵ�ẵẵẵẵẵṳ�ẵṳ

ẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵṳṳ�ẵẵẵẵẵẵṳẵẵẵṳ

ẵṳẵṳṳ ẵẵẵẵẵẵẵẵẵẵẵẵ

ḐḐẵṳṳẵṳẵṳẵṳẵẵẵṳṳẵẵṳṳẵṳẵẵṳṳ�ẵ�ẵẵẵẵẵẵẵṳ

ṳẵẵẵẵẵẵẵẵṳẵẵẵṳẵẵẵẵẵẵẵṳ�ẵẵṳṳẵẵẵẵṳṳẵẵṳẵ

ṳẵẵẵṳṳẵṳẵṳẵṳṳṳṳṳẵṳẵṳẵṳẵẵṳṳẵẵẵẵẵẵṳẵẵẵṳṳ

ẵẵṳẵẵṳẵ

ẵṳṳ ẵẵẵẵẵẵ

ḐḐẵẵẵ�ẵṳẵẵẵṳẵṳẵṳṳẵṳṳẵẵẵ

ẵṳṳ ẵẵ

ḐḐẵẵẵ�ẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳṳ�ṳẵ

ẵṳẵṳ ẵẵẵẵ

ḐḐẵẵẵẵṳẵṳẵ

ẵṳẵẵ ẵẵẵẵẵ

ḐḐṳṳẵṳẵẵẵẵẵṳṳẵẵẵṳẵṳṳṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵ

ṳẵẵẵṳẵẵ�ẵẵẵṳẵṳẵẵṳṳẵṳẵẵṳṳẵẵẵṳẵẵẵṳẵṳṳṳẵẵẵṳ

ẵẵẵṳẵṳẵẵẵṳṳẵṳṳẵẵṳẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵẵ

ẵṳẵẵṳẵ ẵẵẵẵẵẵẵ
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11

ḐḐẵẵẵẵẵẵẵẵṳṳẵṳṳẵṳẵẵẵẵẵẵṳẵẵẵẵẵẵẵ�ẵẵẵṳṳẵẵẵẵẵẵẵṳ�ẵẵ�ṳẵẵẵ�ẵẵ

ẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵṳẵẵṳẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳ

ẵẵẵṳẵṳẵṳẵẵẵẵṳẵṳṳṳẵẵẵẵẵẵẵẵẵẵṳẵẵṳẵẵẵẵẵṳẵ

ẵẵẵẵṳẵṳṳṳṳẵṳẵṳṳẵṳẵẵṳṳṳẵṳẵẵṳṳẵẵẵẵẵẵṳṳṳṳ

ẵṳẵẵṳẵẵẵẵṳẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵṳẵṳẵṳṳṳẵṳṳ

ṳẵẵṳẵṳṳẵṳẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẋẵṳẵṳṳẵṳṳẵẵẵẵ

ẵẵẵẵẵẵẵẵẵẵẵṳẵẵṳṳẵẵẵẵṳẵẵṳṳẵẵẵṳṳẵẵẵẵẵẵṳ

ẵṳẵ

ẵṳẵẵṳṳ ẵẵẵẵẵẵẵ

ḐḐẵẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵ�ẵṳṳẵẵṳẵẵẵẵẵẵẵẵ�ṳẵẵẵ�ẵẵ

ẵẵṳẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵṳẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵṳẵẵẵ

ẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵṳẵẵẵẵẵẵ

ẵẵṳẵṳẵṳẵẵẵẵẵṳẵẵẵṳẵṳẵṳẵẵṳṳẵẵṳṳ�ẵẵẵẵ�ṳẵẵẵ�ẵẵẵṳṳẵẵẵṳẵẵẵẵẵ

ẵẵṳṳṳẵṳṳṳṳẵṳṳẵẵẵẵẵṳṳẵẵṳẵẵẵẵẵṳẵẵṳṳẵẵ

ẵẵṳẵẵṳẵẵṳẵẵẵṳ�ẵṳẵẵṳ�ẵẵẵṳṳẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵ~ẵẵẵẵẵẵẵẵẵẵẵẵẵ

ẵẵẵẵẵẵṳṳṳ ẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵṳẵẵ

ẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵṳ ẵẵẵẵẵẵ

ẵẵẵṳṳẵẵẵẵẵẵẵẵṳṳẵẵ

ẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵṳ�ẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵ

ẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵ

ẵẵṳẵẵẵẵṳṳẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵṳṳẵṳẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵṳ

ṳṳẵẵẵẵẵẵẵẵṳṳẵẵẵṳẵẵẵṳṳẵẵẵẵṳẵṳṳẵẵẵṳẵẵẵẵẵṳẵṳẵẵẵ

ẵẵẵṳṳẵṳẵẵẵẵẵẵẵẵṳẵṳẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵṳẵẵẵṳẵẵṳṳẵẵẵ

ẵẵṳẵṳṳẵẵẵṳẵẵẵẵẵṳẵṳẵẵẵṳẵẵṳṳẵẵṳẵẵẵẵẵẵẵẵẵ~ẵẵẵẵẵẵṳẵṳ

ẵẵẵẵẵẵẵẵẵẵṳṳẵẵẵṳẵẵẵẵṳẵẵẵṳẵẵṳṳẵẵẵṳẵẵẵẵẵẵṳẵẵṳ

ẵṳṳṳẵẵẵẵẵẵṳẵẵṳẵẵẵẵẵẵṳẵẵṳẵẵṳẵẵẵẵ

ẵẵṳṳṳẵẵṳẵṳẵẵẵẵẵẵẵṳẵẵẵṳẵẵẵẵẵẵẵẵẵẵ~ẵẵẵẵẵẵẵṳẵẵṳṳẵẵẵ
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ẵṳẵẵẵẵẵẵẵẵẵẵẵ

ṳẵṳẵẵẵẵẵṂẵṳẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵṳẵẵẵẵẵ

ẵẵṳṳṳẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵṳẵẵẵẵẵẵẵẵẵ~ẵẵẵẵẵẵẵṳẵẵẵẵẵṳẵ

ẵẵẵṳẵṳẵẵẵẵẵṂẵṳẵẵṳẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵṳṳṳẵẵṳẵ

ẵẵṳẵẵ

ẵẵṳẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵṳẵẵṳẵṳṳẵẵẵṳẵẵṳẵẵ�ẵẵṳẵẵ�ẵẵẵẵẵẵ

ẵẵẵẵẵṳẵẵẵṳẵṳẵṳ�ẵẵẵẵṳẵẵẵẵẵṂẵṳẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵ

ẵẵẵẵẵẵẵẵẵẵṳẵṳ ẵẵẵẵẵṳẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵ

ṳṳṳṳẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵṳṳẵẵṳẵẵẵẵẵẵẵ

ẵẵ~ẵẵẵẵẵẵṳẵẵẵṳẵṳẵẵẵẵṳṳẵẵẵṳẵẵẵẵṳẵẵẵ

ẵẵẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵẵẵẵẵẵṳẵṳẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵẵ

ṳẵẵẵẵẵẵṳẵẵẵẵẵẵẵṳṳẵẵẵẵẵẵẵẵṳẵẵẵṳẵẵṳẵẵẵẵẵṳẵẵẵẵẵẵẵ

ṳẵẵẵẵẵẵẵẵẵẵṳẵẵẵẵṳṳẵṳẵẵṳẵẵẵẵṳẵẵẵẵẵẵṳẵẵẵẵẵ

ẵẵṳẵṳ ẵẵẵẵẵẵẵẵṳẵẵẵṳẵṳẵẵẵẵẵẵẵṳẵṳẵẵẵẵṳẵẵẵẵẵẵẵẵẵṳ

ẵṳ ẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵṳẵẵẵṳẵẵẵẵẵẵẵṳẵẵẵẵẵẵẵẵ
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ẵẵẵẵẵẵẵẵẵṳ737-800Airplane Operations Manualẵẵẵ

3.20.60/7 LANDINGS: Crosswind Landing:

CRAB TECHNIQUE:

On final approach, a crab angle is established with wings level to hold the airplane

on the desired course.  Application of downwind rudder is started just prior to touch-

down to eliminate the crab and align the airplane with the runway centerline.

As the rudder is applied, the upwind wing will sweep forward, developing roll. Com-

pensate this roll effect by simultaneous application of aileron into the wind.  The

touchdown is made with cross controls.  These control inputs can be held nearly

constant during touchdown and start of landing roll.

Touchdown may be made with the upwind wheels touching down first.

In the event the crosswind component necessitates a large crab angle, it may be

necessary to combine the crab method with a sideslip.

On very slippery runways the crosswind crab angle should be maintained to

touchdown.  Allowing the airplane to touch down without removing the crab angle

will reduce drift toward the downwind side of the runway on wet or icy runways.

Autospoilers and autobrakes will operate sooner when all main gear touchdown

simultaneously, thus establishing main gear crab effect sooner, and reducing pilot

workload.

ṳẵẵẵẵẵẵṳ737 Flight Crew Training Manualẵẵẵ



ẵṳẵẵẵẵẵẵẵẵẵẵẵ

56

Chapter 4: Holding, Approach and Landing

Crosswind Landing

Four methods of performing crosswind landings are presented.  They are the sideslip,

de-crab technique (with removal of crab in flare), crab technique and combination

crab/sideslip technique.  When a crab is maintained during a crosswind approach,

offset the flight deck on the upwind side of centerline so that the main gear touches

down in the center of the runway.

Sideslip (Wing Low)

The sideslip crosswind technique aligns the aircraft with the extended runway course

so that main gear touchdown occurs on the runway centerline.

The initial phase of the approach to landing is flown using the crab method to correct

for drift.  Prior to the flare the airplane centerline is aligned on or parallel to the

runway centerline.  Downwind rudder is used to align the longitudinal axis to the

desired track as aileron is applied into the wind to prevent drift.  A steady sideslip is

established with opposite rudder and low wing into the wind to hold the desired

course.

Touchdown is accomplished with the upwind wheels touching just before the down-

wind wheels.  Overcontrolling the roll axis must be avoided because overbanking

could cause the engine nacelle or outboard wing flap to contact the runway. (See

Ground Clearance Angles - Normal Landing charts, this chapter.)

Properly coordinated, this maneuver will result in nearly fixed rudder and aileron

control positions during the final phase of the approach, touchdown, and beginning

of the landing roll.

De-Crab during Flare

The objective of this technique is to maintain wings level throughout the approach,
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flare, and touchdown.  On final approach, a crab angle is established with wings

level to maintain the desired course.  Just prior to touchdown while flaring the airplane,

downwind rudder is applied to eliminate the crab and align the airplane with the

runway centerline.

As rudder is applied, the upwind wing will sweep forward, developing roll.  Hold

wings level with simultaneous application of aileron control into the wind.  The touch-

down is made with cross controls and both gear touching down simultaneously.

Throughout the touchdown phase upwind aileron application is utilized to keep the

wings level.

Crab

On very slippery runways the crosswind crab angle may be maintain to touchdown.

This will reduce drift toward the downwind side when touching down.  Since the

aircraft does not have to be decrabbed, pilot workload is reduced.  Proper rudder

and upwind aileron must be maintained to ensure directional control is maintained.

On slippery runways, crosswind capability is a function of runway surface conditions,

airplane loading and pilot technique.

The airplane can land using crab only (zero side slip) up to the landing crosswind

guideline speeds. (See the landing crosswind guidelines table, this chapter)

Combining Crab and Sideslip

It may be necessary to combine crab and sideslip during strong crosswinds.  Main

gear touchdown is made with the wing low and crab angle applied.  As the upwind

gear touches first, a slight increase in downwind rudder is applied to straighten the

nose.  A simultaneous application of aileron is applied to maintain wings level.
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