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[54] RECIPROCATE INTERNAL COMBUSTION [57] ABSTRACT

ENGINE A four-stroke reciprocate internal combustion engine

[76] Inventor: Nikolaos S. Pahis, 507 Brimfield Rd., which has at least one conventional piston mounted on

Wethersfield, Conn. 06109 a carrier body of a power transmission mechanism and

both sliding in line on sliding means attached to the

[21] Appl. No.: 229,119 engine stator in alinear reciprocate motion. On said

[22] Filed: Jan, 28,71981 carrier is mounted a framed-type internally or exter-

nally teethed gear which can be fixed or sliding inde-

[51] Int. (:l.3 Crireerseerecsitnresserarieraratestetereanenn F02B 75/22 pendently in a linear reciprocate motion perpendicular

[52] US.Cl v 123/55 AA; 123/197 AC to the carrier’s linear reciprocate motion. A circular-

[58] Field of Search ................ 123/197, 55 AA, 56 C, type externa]ly teethed gear which is mounted on a

123/58 R, 58 A, 48 R, 48 A, 78 R, 18 E, 78 F, rotatable power transmission shaft engages the teeth of

55A,55R the framed-type gear and they are held in constant en-

[56] References Cited gagement with the help of one or more independent and

freely rotating follower rollers rolling on the external or

U.S. PATENT DOCUMENTS internal surface of the framed-type gear exactly at the

370,709 9/1887 Mathias et al. ................. 123/197 R opposite side of gear’s engagement point. Said power

712,361 10/1902 Clarke ............ .. 123/197 AC transmission shaft is mounted on bearmg blocks which

1,123,172 12/1914 Compton .... . 123/197 AC can be mounted fixed on the engme stator or can slide

1,703,497 2/1929 Noah cocovveurrvrvrrmrnririssnnee. 123/197R  on sliding means attached to the engine stator in a linear

1,885,298 11/1932 Schell ..... ... 123/54 B
2,312,057 2/1943 Williams . 123/55 AA
3,945,358  3/1976 CollnS ....cooerrrerererrrrenrennes 123/56 C
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or radian motion perpendicular to the carrier’s linear
reciprocate motion.

- 1 Claim, 12 Drawing Figures
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1

RECIPROCATE INTERNAL COMBUSTION
ENGINE

The invention relates to a four-stroke reciprocate
internal combustion engine comprising of one conven-
tional piston with its own sealing rings reciprocating in
an inner cylindrical surface of the engine body. The top
of said piston, the adjacent surface of the engine head
and the surrounding inner cylindrical surface of the
cylinder body are defining the combustion chamber in
which all four strokes are”accomplished: intake, com-
pression, expansion and exhaustion. Said piston is
mounted with a piston rod on the top external side of
power transmission mechanism carrier. One or more of
the external vertical sides of said carrier are formed to
fit and slide in vertical reciprocate, smooth and linear
motion and in line with the piston on one or more paral-
lel sliding blocks which are permanently mounted on
the engine stator. The carrier of power transmission
mechanism carries a framed-type gear which consists of
a frame and the gear itself. The gear itself can be circu-
lar or any of the types which have unequal axis, the
major and the minor axis where the oval-type gear is
included. The oval-type gear consists of two semi-circu-
lar parts which are opposite each other and which con-
nect the ends of two straight, equally lengthed, parallel
parts which are opposite each other and teethed either
internally or externally for a smooth continuous en-
gagement with the teeth of an externally teethed rotat-
-able circular-type gear. The frame of the gear has at
least one of its horizontal parallel sides formed for slid-
ing on sliding means on corresponding sides formed for
sliding in parallel on said carrier, sliding in a horizontal
linear reciprocate motion which is parallel to the gear’s
flat surfaces and perpendicular to the gear’s major cen-
ter axis which passes through the centers of the two
semi-circular parts of said gear. The framed gear en-
gages a rotatable circular-type externally teethed gear
which is mounted with a key on a rotatable power
transmission shaft which is supported on one or both
sides on bearing blocks which are mounted fixed on the
engine’s stator. The teeth of the framed and the circular
rotatable gears are held engaged with one or more rol-
lers independent and freely rotating on their shafts,
rolling on the external or internal smooth and oval-type
surfaces of oval-type gear, exactly at the opposite side
of gears engagement point or rolling on a smooth oval-
type surface made on the frame of the oval type gear
and equally distant all around from the teeth of said
gear. Each shaft of the follower roller is mounted on the
end of the power transmission shaft or on one side of a
positioner arm according to the needs. The other side of
said positioner arm is mounted with bearing means and
freely rotating on the rotatable power transmission
shaft.

The principal object of the invention is to convert a
linear reciprocate motion to a continuous circular mo-
tion by using the power transmission mechanism. An-
other object of the invention is to increase the power
output of the convention piston reciprocate engine by
using the power transmission mechanism instead of the
conventional crank shaft which is subject to continuous
power losses due to the change of angular crank shaft’s
positions. Another object of the invention is to increase
the engine’s power output by increasing the expansion
stroke simply by increasing the length of straight parts
of the oval-type internally teethed gear and having
minimum effect in the performance of the engine. An-
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other object of the invention is to apply direct forces on
the teeth of circular gear during the expansion cycle,
simply by positioning piston’s center line in line with
circular gear teeth circumferential center line. Another
object of the invention is the reduction of engine vibra-
tion by reducing the rotating masses. Another object of
the invention is the reduction of the noise level of the
exhaustion products by reducing the gases exhaust pres-
sure due to the increasing of said expansion stroke.
Additional objects and features of the invention will
become apparent from the following description of a
preferred embodinient thereof.

The description will proceed with reference to the
accompanying drawings, and the preferable oval type
gear.

FIG. 1 is a vertical sectional view of the reciprocate
internal combustion engine.

FIG. 2 is a fragmentary sectional view taken on line
A—A of FIG. 1.

FIG. 3 is a part of a vertical sectional view of
another embodiment of the reciprocate internal com-
bustion engine.

FIG. 4 is a fragmentary sectional view taken on line
B—B of FIG. 3.

FIG. 5 is a part of a vertical sectional view of another
embodiment of the reciprocate internal combustion
engine.

FIG. 6 is a fragmentary sectional view taken on line
C—C of FIG. 5.

"FIG. 7 is a part of a vertical sectional view of another
embodiment of the reciprocate internal combustion
engine.

FIG. 8 is a fragmentary sectional view taken on line
D—D of FIG. 7.

FIG. 9 is a part of a vertical sectional view of another
embodiment of the reciprocate internal combustion
engine. :

FIG. 10 is a fragmentary sectional view taken on line
E—E of FIG. 9.

FIG. 11 is a part of a vertical sectional view of an-
other embodiment of the reciprocate internal combus-
tion engine.

FIG. 12 is a fragmentary sectional view taken line
F—F of FIG. 11.

Referring to the FIGS. 1 and 2, cylindrical piston (10)
with its own sealing rings reciprocates in the inner cy-
lindrical surface of engine stator body (20). The top of
piston (10) and the adjacent surface of engine head (30)
which has an igniter or spray jet (31), inlet port (32)
with valve (33), outlet port (34) with valve (35), and the
surrounding inner cylindrical surface of cylinder body
(20) are defining the combustion chamber (25). Said
piston (10) is mounted with a piston rod (11) on the top
external side of power transmission mechanism carrier
(40).

The two external vertical and parallel (41 and 42)
sides of power transmission mechanism carrier (40) are
formed to fit and slide in vertical reciprocate motion
(M-1) on two parallel sliding blocks (50, 51) which are
permanently mounted on engine stator (20). Within the
carrier (40) of power transmission mechanism lies
framed oval-type gear (60) internally teethed and recip-
rocating in linear motion (M-2) on its two parallel hori- .
zontal sides (61, 62). Oval-type gear consists of six parts:
two straight teethed parts (63, 64), two semi-circular
parts (65, 66) and the two parallel horizontal sides (67,
68) which are part of the gear’s frame. Inside the oval-
type gear (60) lies a rotatable circular type externally






