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1

ENG]NE HAVING RECIPROCATING PlSTON AND
o ROTARY PlSTON

BACKGROUND OF THE INVENTION

Various engines have been proposed wherein the pns-
ton is slidably mounted on the piston rod so that recip-
rocation of the piston on the piston rod imparts a rotary
motion to the piston rod which is geared to the engine
drive shaft. The piston is usually keyed to the piston rod
in such a manner that a key or detent carried by the pis-
ton is received in a spiral groove formed on the piston
rod. To prevent rotation of the piston relative to the
piston rod, various types of guides have been proposed
which usually extended through the piston. While this
arrangement prevented rotation of the piston relative
to the piston rod, the gas-tight integrity of the cylinder,
on the combustion chamber side of the piston, was bro-
ken with the resultant loss of compression in the en-
gine.

To overcome the above-noted disadvantage, the pis-
ton and rotary piston rod assembly of the present in-
vention has been devised wherein a secondary piston is
secured to the lower surface of the main piston and a
spline connection is provided between the secondary
piston and the cylinder wall. By this construction and
arrangement, the piston is prevented from rotating dur-
ing its reciprocatory movement relative to the piston
rod while the gas-tight integrity of the cylinder is main-
tained.

BRIEF DESCRIPTION OF THE DRAWING:

FIG. 1 is a perspective view of a four cylinder engine
employing the piston and rotary shaft assembly of the
present invention;

FIG. 2 is a sectional view taken along line 2—2
FIG. 1;

FIG. 3 is a view taken along line 3—3 of FIG. 2;

FIG. 4 is a view taken along line 4—4 of FIG. 2;

FIG. § is a view taken along line 5—35 of FIG. 4;

FIG. 6 is a side elevational view of a portlon of the
piston rod; and

FIG. 7 is an enlarged, fragmentary perspective view
of the piston rod.

Referring to the drawings, and more particularly to
FIGS. 1 and 2 thereof, a four-cylinder, internal com-
bustion engine 1 is shown employing a piston and rod
assembly 2 of the type wherein the piston 3 recipro-
cates relative to the piston rod 4 to impart a rotary mo-
tion thereto which, in turn, drives a drive shaft § via
gear assembly 6. Rotary motion is imparted to the pis-
ton rod by a spring biased detent 7 carried by the piston
and engaging a spiral groove 4a formed in the piston
rod. While only one spring biased detent is shown, a
plurality of radially extending detents could be em-
ployed.

In order to prevent rotation of the piston during its
reciprocatory movement on the piston rod, a spline
connection 8 is provided between the piston 3 and cyl-
inder wall 9. As will be seen more clearly in FIGS. 3
and 4, the spline connection comprises a plurality of
circumferentially spaced, longitudinally extending keys
8a secured to the cylinder wall and slidably received in
similarly disposed keyways 8b formed in a secondary
piston 3a mounted on the lower surface of the main pis-
ton 3, The lower portion of the main piston is also pro-
vided with keyways which engage the keys as the piston
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reaches the bottom dead center position of its stroke. ‘

2

_. From the construction and arrangement of the spline
connectlon 8 between the piston and the cylmder, the
rotation of the plston relative to the plston rod is pre-
vented while the gas-tight integrity of the cylinder on
the combustion chamber side of the piston is not com-
promised.-

While, for purposes of illustration, the piston and rod
assembly ‘together with the associated spline connec-
tion, have been shown employed in an internal combus-
tion engine, it will be appreciated by those skilled in the
art that the particular piston, rod and spline connection
could be employed in other types of motors or engines
such as hydraulic, pneumatic or steam wherein the
drive is obtained by the piston reciprocating on the ro-
tating piston rod.

It has been found that in rotary piston rod-type inter-
nal combustion engines vibrations, which are found in
conventional internal combustion engines employing
crank shafts, are eliminated together with the necessity
for large crank cases. As will be seen in FIG. 4, the oil
for the gears 6 is contained in a shallow pan 10 dis-
posed beneath the cylinders and oil for the pistons is
splashed into each cylinder through a spider 11
mounted on the end of the cylinder through which the
rotary piston rod 4 extends.

One stroke of the piston 3 is designed to turn the
drive shaft from one revolution to any desired number
of revolutions depending upon the pitch of the spiral
groove formed on the piston rod and the type of trans-
mission gears.

It is to be understood that the form of the invention
herewith shown and described is to be taken as a pre-
ferred example of the same, and that various changes
in the shape, size and arrangement of parts may be re-
sorted to, without departing from the spirit of the in-
vention or scope of the subjoined claims.

I claim:

1. In an internal combustion engine of tye type em-
ploying reciprocating piston means slidably mounted
on the head-end of a piston rod for imparting rotary
movement to the piston rod, the improvement compris-
ing, radially extending guide means extending between
the piston means and the cylinder for preventing rota-
tion of the piston during its reciprocatory movement on
the piston rod, said guide means comprising at least one
longitudinally extending key secured to the cylinder
wall in proximity to only the bottom end thereof, and
a keyway formed on the side wall of said piston means
in proximity to only the bottom end thereof for receiv-
ing said key to thereby provide a spline connection be-
tween the piston means and the cylinder in proximity
to only the bottom ends thereof, whereby rotation of
the piston relative to the piston rod is prevented while
the gas-tight integrity of the cylinder on the combustion
side of the piston is maintained.

2. In an engine according to claim 1 wherein the pis-
ton means comprises a main piston and a smaller sec-
ondary piston secured to the lower face of the main pis-
ton, said spline connection extending between the sec-
ondary piston and the cylinder.

3. In an engine according to claim 2 wherein rotary
motion is imparted to the piston rod by detent means
carried by the piston means engaging a spiral groove
formed on the piston rod, said detent means being car-
ried by said secondary piston.
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“4.In an engine according to claim 3 whérein the de--  Way'is provided in the lower portion of the main piston’
tent means comprises at least one radially eéxtending, which engages the key as'the piston reaches the bottom
spring biased pin. : : i ’ dead center position of its stroke. - ;
5. In an engine according to claim 2, wherein a key-' * kK kxS
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