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Michel Opposed Piston ...

Thisisacam engine. There are a great many ways of turning reciprocating
motion into rotary motion. Thisisfar too much of atemptation for steam engine
designers, or at least new steam engine designers, to pass up. We have “Z” cranks, swash
plates, flexible shafts, and cam engines—in fact everything except the Lanchester Crank
which is, of course, agood idea.

The purpose of thislittle noteis to show the geometry of a good cam engine
design. Asyou can see the lobes are not spherical or arcs of acircle but an odd shape
that takes into account the radius of the roller on the end of the connecting rod. A cam
engineis not anew invention. It works self-starting if there are odd and even numbered
cams and pistons. It also has an effective gear down built into the design and that number
isarrived at by counting the lobes and that number is the gear down ratio. The numbers
of cylinders do not matter for the gear down ratio, only for the torque generated.

The basic problem with a cam engine is the great stresses on the parts. Thereisa
lot of side-loading on the piston or cross-head along with great stress on the roller
bearing. These stresses are aready taken care of in the standard | C engine design using
crank throws and connecting rods and wrist pins making a cam engine design
unnecessary. A steam engine only needs to get the piston to go back and forthin a
cylinder and all of the fancy machinery does not make the steam any more or any less
efficient as a pressure gas.

| amost forgot the famous Bourke engine, “probably the most often suppressed of
all the suppressed inventions’. It isa Scotch Y oke design. The Scotch Y oke works very
well as a pump and much less well as an engine and the reason is because of the angle of
the diding surfaces. It islike awedge that works really good for tipping over trees but it
isvery difficult for a heavy tree to make it move the other way.

And so and in conclusion, much of what we are dealing with is geometry. We
have angles, levers, logarithmic progressions, and the square-cuberule. A basic
understanding of these thingsis agreat help before starting to invent more things.



Michel Opposed Piston Diesel Engines

By William Pearce

Hermann Michel of Voorde, Germany was a foreman at the Krupp Germania shipyard in Kiel,
Germany. Through his work, he experienced the common problems of two-stroke submarine
engines. Seeking to avoid the disadvantages of conventional engines, Michel designed a unique,
new engine. He believed his engine would be particularly well suited for marine use. His design was
for an opposed piston, two-stroke, diesel engine. Beyond the use of opposed pistons, the Michel
engine was unique in that it was a crank less cam engine. With minor changes in the basic engine
design, the cylinder group could either be stationary or rotate like a rotary engine. Michel filed a
patent application for his engine configuration in Germany on 20 July 1920 and in the United States
on 23 August 1921.

Drawings from Hermann Michel’s original patent show two- and three-cylinder cam engines. In the
drawings, the cylinder group was stationary and the cam ring rotated. The upper cylinder in the
three-cylinder engine drawing had the exhaust ports. Note that it was angled slightly different than

the other cylinders to facilitate scavenging.

Michel’'s engine design was for either two pistons in a common cylinder or three pistons in three
cylinders. Regardless of the number of pistons used, the cylinder group possessed a common
combustion chamber in which the pistons moved toward each other on the compression stroke. The
movement of opposite pistons covered or uncovered intake and exhaust ports that were in the
cylinder walls. This configuration eliminated the use of valves and a head gasket. The intake and
exhaust port locations allowed scavenging air to flow through the cylinder and completely evacuate
any exhaust gases when the ports were open.



The engine did not have a crankshaft. The pistons’ movement was controlled by a comparatively
large cam ring that surrounded the cylinder group. The rod for each piston had rollers in an annular
cam track that formed an undulating path. This path determined the pistons’ movement in the
cylinder and facilitated the compression stroke. When configured with stationary cylinders, the cam
ring rotated around the cylinder group. For a rotary configuration, the cylinder group rotated inside
the stationary cam ring.

Unlike a crankshaft that is directly tied to the cycle of the engine, the cam ring could be made with
several compression and power cycles for each revolution. For example, if the cam ring had six
cycles, the cylinder group would go through six compression and six power strokes for each
revolution of the cam ring. Likewise on a rotary configuration, the cylinder group would go through
six compression and six power strokes each revolution.

Note: Addedbelowareexcelfile pagedisting rotary enginepatents
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