Towing Locomotives for The PANAMA CANAL ( )
(Windlass Unit)

The Panama Cana was returned to the Republic of Panama from the United States of America at the
end of 1999. In order to take the burden of the new era, it was decided to purchase towing locomotives after
an interval of more than 40 years. After a keen competition in international tender, Japanese group con-
sisting of Mitsubishi Corp. Ltd., Toyo Electric Mfg. Co., Ltd., Kawasaki Heavy Industries, Ltd., and Mitsu-
bishi Heavy Industries, Ltd. was accepted for 24 new proto-locomotives. The group has delivered first 8 lo-
comotives thistime.

The Japanese group delivered the towing locomotives, which are now working in the Panama Canal
thirty-eight years ago. On the basis of the track record, the Japanese group proposed a high-tech towing
locomotive which has been devel oped focusing on resource saving and reduction of maintenance producing
new technologies. Among manufacturers, Toyo Electric Mfg. Co., Ltd. was alotted to manufacture the
eectrical equipment and the windlass, Kawasaki Heavy Industries, Ltd. the body, and Mitsubishi Heavy
Industries, Ltd. the gear unit.

This report describes windlass units equipped on the towing locomotive. Former PCC (Panama Canal
Commission) to which we deliver products is renewed and started as ACP (Autoridad del Canal de Panama)
after the return.
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Fig.1 Map of the Panama Canal
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Fig.2 Sectional view of the Panama Canal
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Fig.3 Towing a ship by the locomotives at the Panama

Canal
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Fig.4 New type towing locomotives
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Fig.6 Setting pressure and cable tension
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Fig.8 Master controller
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Fig.7 Hydraulic circuit for windlass operation
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Fig.10 Tension indicator
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Fig.9 Windlass controller 3)
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Fig.12 Hydraulic motor for pinch roller
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Fig.13 Turning angle encoder
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