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(54) Title: VACUUM CLEANERS ESPECIALLY QUIET VACUUM CLEANERS, PUMPS, AND ENGINES
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(57) Abstract: This impeller-free vacuum cleaner is based on a rotary piston. Vacuum suction of 300 inches of water or better can
& be delivered. Quietness of below 70 db can be delivered. Tongued rotary piston assemblies may be strategically placed, such as
stacked, to eliminate vacuum suction dead zones. Sealing problems that otherwise were encountered with previous reciprocating and
rotary piston structures for vacuum cleaners are solved by using a tongued rotary piston with a double-notched rotary valve operating
by a Geneva mechanism, and a novel pancake-cylindrical structure to house the rotary piston. An inventive rotary combustion engine

also is disclosed.
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