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During the sixteen years Leonardo was in the
service of Duke Ludovico Sforza, he produced
numerous sketches on optics, mechanical engi-
neering and anatomy. It appears he was
searching for identical mechanisms in nature and
man. In all areas of industry and engineering, he
displayed his prophetic genius.

Leonardo sketched dozens of devices aimed at
translating movement back and forth between
rotary motion and piston-like reciprocating ac-
tion. Windlases, cranes, winches and pulley-
blocks are seen through the pages of his note-
books. They each try, through sophisticated
reducing gears, to outdo all the others in effi-
ciency. The drawing above is a windlass and is
one of the most perfect and precise designs of
which working models have been built in
modern times.

The cover drawing displays on the left an as-
sembled mechanism for changing the rocking
motion of an upright lever to the rotary motion
of a shaft, so as to lift a heavy weight. The ik
lustration on the right is an exploded view of the
same mechanism. As the operating lever is
rocked back and forth, the stone suspended by a
rope is wound upwards around the horizontal
shaft. The rocking lever swings a square shaft,
upon which are two fixed wheels. There are
pawils on the outside edges of the wheels, which
engage ratchets in the bores of two outer rings.
These ratchet wheels also have gear teeth
engaging a common lantern gear on the final
shaft. When the operating lever is pushed one
way. it engages the ratchet wheel. Pushed the
other way, and the other pawl engages the
ratchet wheel; however, the shaft revolves in the
same direction. One application of this principle
was found in Da Vinci's own work in an illustra-
tion of a paddie-driven boat.
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