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SUMMARY OF THE INVENTION

The present invention provides ar internal combustion
engine with at least two cylinders that are disposed within
the cylinder blocks. The cylinders have separate crank ends
and separate face ends. One cylinder penetrates a first
portion of the cylinder block; the other cylinder penetrates a
secand portion of the cylinder block. The two cylinders are
joined at least partially in an overlapping manner, placing
the cylinders in juxtaposition. The central axes of the
opposing cylinders are offset from each other,

Separate pistons are disposed in the comesponding cyl-
inders. The pistons aré oriented so that their crowns face
each other, hence, a shared combustion chamber is defined
by the side walls of both cylinders in combination with the
crowns of the opposing pistons. The offset between the
central axes of opposing cylinders provides sufficient sur-
face on face ends of the cylinders to mount intake and
exhaust valve assemblies while still allowing both cylinders
to communicate across an open cylinder conrection path-
way.

As proposed, the present invention eliminates the need for
a separate cylinder head, as required in previous
horizontally-opposed engine configurations. In the present
invention, the cylinder block, in effect, acts as a “cylinder
head.”

Hence, the present invention provides a novel dual piston
engine configuration that retains the known advantages of
engines with shared combustion chambers yet, for equiva-
lent engine power or efficiency, reduces overall size, sim-
plifies manufacturing and assembly and enhances relability.

OBJECTS OF THE INVENTION

Accordingly, a primary object of the present invention is
to provide an opposed dual piston/cylinder internal combus-
ton engine with cylinder pairs that are offset such that
shared intake and exhaust valve assemblies may be imme-
diately adjacent to each cylinder, thereby reducing the size
and weight of the engine for eguivalent power and fuel
efficiency.

Another object of the present invention is to provide a
dual cylinder shared combustion chamber internal combus-
tion engine which will minimize the probability of pressure
leaks from the shared combustion chamber, thereby increas-
ing the reliability and efficiency of the engine while reducing
the probability of engine failure.

Another object of the present invention is to provide an
internal combustion engine with a shared combustion cham-
ber whose geometric configuration enhances swirl of the
combustible mixture, thereby providing more complete
combustion and lowering pollutant levels caused by incom-
plete combustion,

Another object of the present invention is to provide an
internal combustion engine with a shared combustion cham-
ber whose compression ratio and power density can be
increased by mounting the intake and exhaust valves facing
the pistons within the cylinders, thereby reducing the dis-
tance between the crowns of the piston heads when they
converge to their closest point prior to ignition.

Another object of the present invention is to provide an
internal combustion engine with a shared combustion cham-
ber that is easily assembled or disassembled for maintenance
or overhaul.

Another object of the present invention is 1o provide an
internal combustion engine with a combustion chamber
shared between two facing pistons where the piston and
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cylinder’s configuration may be replicated to create engines
with multiple banks of pisten and cylinder pairs 1o address
varying power requirements for a particular engine applica-
tion.

Arother object of the present invention is 1o provide an
internal combustion engine with a shared combustion cham-
ber of simple and reliable manufacture from commonly
available materials and components.

Another object of the present invention is to provide an
internal combustion engine with a lower top-to-bottom
profile, thereby allowing vehicles 1o be designed with cor-
responding lower profiles, providing lower aerodynamic
drag and resulting in increased engine efficiency.

Another object of the present invention is to provide an
internal combustion engine that is inherently balanced and
hence, has low vibratior while running.

Other further objects of the present invention will become
apparent from a careful reading of the included drawing
figures, the claims and the detailed description of the inven-
tion,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional side elevation of an engine
block featuring an offset dual piston/cylinder shared com-
bustion chamber according to this invention showing the
cylinder blocks, cylinders and vaive assemblies in section
and the pistons not in section and with the pistons at top dead
center and both intake and exhaust valves closed.

FIG. 2 is that view shown in FIG. 1 but during the
engine’s induction stroke with the pistons shown diverging
from a central plane and with an intake valve opened 1o
allow a combustible mixwre t0 enter the shared combustion
chamber,

FIG. 3 is that view shown in FIG. 1 during the engine’s
exhaust stroke with the pistons shown converging toward a
central plane with the intake valve closed and the exhaust
valve opened to allow the combustion products to be
expunged from the shared combustion chamber.

FIG. 4 is a cross-sectional side elevation of this invention
showing the cylinder blocks and valve assemblies, with the
piston assemblies removed for clarity.

FI1G. § is a cross-sectional end view of the present
invention taken along line 5—5 of FIG. 4 and depicting the
overlapping and offset cylinder bores with one valve and
port included in each cylinder.

FIG. 6 is an alternative embodiment of that which is
shown in FIG. 5, showing two valve ports per cylinder.

FIG. 7 is an alternative embodiment of that which is
shown in FIG. 5, where the diameter of ope valve port is
greater than that of another valve port.

FIG. 8 is an alternative 'embediment of that which is
shown in FIG. 5, showing three valve ports per cylinder.

FIG. ¢ is an alternative embodiment of that which is
shown in FIG. 8, showing four valve ports per cylinder.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the drawings, wherein like reference numer-
als represent like parts throughout the various drawing
figures, reference numeral 18 is directed to an internal
combustion engine. The engine 10 has opposed and axially
offset cylinders 30, 31 (FIG. 4) which together define a
single enclosure 20, Facing piston assemblies 56, 51 (FIGS.
1-3) reciprocate within the cylinders 36, 31 to work with a
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7. The engine of claim § wherein at least one of said ports
al least partially faces at least one of said cylinders.
8. The engine of ¢laim 7 wherein each said port at least
partially faces at least one of said cylinders.
9. The engine of claim 1 wherein said pistons wavel into
a majority of a space defiring said pathway when said
pistons are at a point closest to said face ends of said
cylinders.
10. The engine of claim 1 whercin said pathway has
substantially no length between said cylinders,
11. An internal combustion engine, comprsing in com-
bination:
at least two ¢ylinders, each said cylinder having separate
crank ends, separate face ends and separate central
axes;
said separate face ends locaied closer to each other than
a distance between said separate crank ends;
said face ends of said at least two cylinders having an
open cylinder connection pathway there between;
at least two pistons, one piston located in each of said at
least two cylinders;
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each said piston configured to reciprocate within one of

said cylinders;

wherein said separate central axes of said ar least two
cylinders are oriented offset from each other; and

wherein said face ends of each of said at least two
cylinders include surfaces thereon on portions thereof
which are not defined by said open ¢ylinder connection
pathway, said surfaces including a first surface facing
one of said at least two cylinders and a second surface
facing the other of said at least two cylinders.
12. An internal combustion engine, comprising in com-
bination:
at least one enclosure, said enclosure including at least
two cylinders, said enclosure including means to allow
flow between said at Jeast two cylinders, said flow
allowing means including an open cylinder connection
pathway between said at least two cylinders, said
pathway passing through portions of said face ends of
said cylinders separate from said face end surfaces;

each saxd cylinder having a separate face end, each said
face end having a surface at least partially facing one of
said cylinders;

at least one combustion reactant intake port located pass-

ing through at least one of the sald surfaces of said face
ends; and

at least one combustion product exhaust port located

passing through at least one of the said swfaces of said
face ends.

13. The engine of claim 12 wherein said cylinders have
separate central axes spaced from each other.

14. A cylinder configuration for a piston and cylinder
energy conversion device, such as an internal combustion
engine, COMpIEssor or pump, comprising in combination:

at Jeast two cylinders, each cylinder having a crank end

and a face end;
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said face ends adjacent each other;

each said cylinder having a substantally constant cross-
sectional contour;

" said face ends overlapping but offset from each other with
an open cylinder connection pathway extending
between said cylinders through said overlapping part of
said face ends, and first and second end surfaces are
provided for non-overlapping portions of said face
ends, said first and second end surfaces separate from
said cylinder connection pathway; and

at least one piston located within each of said at least two

cylinders and adapted to oscillate within one of said at
least two cylinders in which said piston is located,

15. The cylinder configuration of claim 14 wherein said
first surface at least partially faces one of said at least two
cylinders and said second surface aces the other of said at
least two cylinders, each of said at least two cylinders having
a central axis extending centrally there through,

16, The cylinder cenfiguration of claim 18 wherein each
of said central axes, are oriented offset o each other.

17. The cylinder configuration of claim 16 wherein said at
least two cylinders, combined diamerer is greater than an
offset distance between them.

18. The cylinder configuration of claim 14 wherein said
first and second end surfaces include fuel, air and exhaust
ports thereon, at said cylinder configuration is part of an
internal combustion engine.

19. An internal combustion engine, comprising in com-
bination:

at feast two cylinders, each said cylinder having separate

crank ends, separate face ends and separate central
axes;

said separate face ends located closer 1o each other than

a distance between sald separate crank ends;

said face ends of said at least two cylinders having an

open ¢ylinder conrection pathway there between;

at least two pistons, one pision located in each of said at

least two cylinders;

each said piston configured to reciprocate within one of

said cylinders;

wherein said separate central axes of said at least two

cylinders are oriented offset from each other;

wherein said separate central axes are oriented substan-

tially parallel to each other; and

whetein said face ends of each of said at least two

cylinders include surfaces thereon on portions thereof
which are not defined by said open cylinder connection
pathway, said surfaces including a first surface facing
one of said at least two cylinders and a second surface
facing the other of said at least two cylinders.

20. The engine of claim 19 wherein said surfaces includes
means to enter fuel and air into an enclosure defined by said
at least two cylinders together; and

wherein said surfaces includes means to remove exhaust

gases out of said enclosure,
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