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[ 5 7 ] ABSTRA€T 
An internal combustion engine in which the usual 
crankshaft is replaced by a grooved drum connected 
to the pistons by rigid links passing through a slot into 
the lateral wall of each cylinder and into which engine 
the cylinders are closed at both ends and form a com 
bustion chamber at each end of each piston. The rigid 
links couple the pistons in pairs to prevent rotation of 
the pistons on themselves while producing rotation of 
the grooved drum by converting the rectilinear move 
ment of the pistons into rotary movement of the drive 
shaft of the engine. 

A preferred embodiment de?nes a two-stroke engine 
having a novel intake system formed by each piston 
including an internal cavity, an intake member 
transversely projecting into the internal cavity of each 
piston dividing the same into two intake chambers, 
and with check valves and channels associated with 
each intake chamber. 

3 Claims, 7 Drawing Figures 
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INTERNAL COMBUSTION ENGINE 

This invention relates to internal combustion en 
gines. 
The internal combustion engines which are now in 

common use comprise cylinders which are closed at 
one end only and a piston into each cylinder defining 
a combustion chamber at one end only of the latter. A 
piston rod connects the other end of each piston to a 
crankshaft to convert the rectilinear movement of the 
pistons into a rotary movement of a drive shaft. There 
results from such arrangement that each. group of a pis~ 
ton and cylinder is inefficiently used, since only one 
end of the piston operates to produce work, the other 
end of the same piston merely constituting a dead 
weight. Furthermore, the usual crankshaft constitutes 
a complex element of relatively expensive construc 
tion. 

It has beenknown to replace the crankshaft by a 
grooved cylindrical cam secured to the drive shaft, but 
this was done by using conventional groups of piston 
and cylinder parallel to the cam and by connecting the 
piston rods to the cylindrical cam to rotate the latter. 
Such arrangement is unsatisfactory since the piston 
rods must then be positively supported and thus, there 
is produced a supporting mechanism for the latter 
which nullifies the simplicity otherwise obtained by 
avoiding the crankshaft. 

It is a general object of the invention to eliminate the 
conventional crankshaft from internal combustion en 
gines and to provide, a simple connecting assembly be 
tween the pistons and the drive shaft to preserve the ad 
vantages obtained by the above-mentiond elimination. 

It is another general object of the invention to pro 
vide an engine which includes groups of piston and cyl 
inder having a combustion chamber at each of the op 
posite ends of each cylinder, such as to produce an en 
gine, the weight to power ratio of which is relatively 
low and consequently which is more efficient. 

It is another object of the invention to provide a two 
cycle internal combustion engine which is of simple 
construction. 
The invention will now be described in detail with 
reference to preferred embodiments thereof, which 

are illustrated, by way of example only, in the accom 
panying drawings, wherein: 
FIG. 1 is a cross-sectional and diagrammatic view of 

an engine according to the present invention; 
FIG. 2 is a longitudinal cross-section of a cylinder 

and piston as seen along line 2-—2 in FIG. 1; 
FIG. 3 is a side view of a drive shaft assembly forming 

part of the present invention; 
FIGS. 4 and 5 are detail views of different pairs of 

ball bearings engaging into the groove of the cam form 
ing drum; and 
FIGS. 6 and 7 are longitudinal cross-sectional views 

of a cylinder and piston for a two-cycle engine, shown 
into different positions respectively. 
The illustrated engine includes a drive shaft 1 fixedly 

retained by bearings 2 or other suitable elements. A 
gear 3, of any appropriate type, is secured to the shaft 
1 and transmits rotation thereto in any appropriate 
manner. A ?ywheel 4 is mounted onto the shaft 1 to 
regulate the rotation of the latter. 
A cam 5 having the shape of a cylindrical solid body, 

or drum, is secured to thedrive shaft 1 for rotation 
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2 
therewith. The cam 5 has a generally ellipsoidal groove 
6 running around the circumference thereof between 
longitudinally and diametrically spaced extreme points 
defining the stroke of the pistons which are hereinafter 
described. 
According to one embodiment of the invention, the 

engine includes four cylinders A, B, C, and D, as shown 
in FIG. 1. Each cylinder A, B, C or D is closed at both 
ends, as illustrated in FIG. 2, such as to form a combus 
tion chamber at each end ofa piston 7 movable into the 
corresponding cylinder. Each end of each cylinder A. 
B, C, and D is provided with a spark plug 8, an intake 
valve 9 and an exhaust valve 10 of any well known con 
struction. 
Each cylinder is formed with a longitudinal slot 11 

through its lateral wall. Rigid links or connectors 12 are 
secured to the pistons 7 respectively, pass through the 
lateral wall of the cylinders through the slots ill and are 
joined in pairs to form a projection 13. A pair of ball 
bearings 14 are rotatably mounted on the free end of 
each projection 13 and engage with the opposite paral 
lel faces of the groove 6 respectively, such that for each 
projection a ball bearing engages one face and the 
other ball bearing engages the other opposite face. This 
may be achieved either by offsetting the axes of the ball 
bearing, as shown in FIG. 4, or by forming shoulders 
into each of the two opposite faces, as shown in FIG. 
5. 

It should be noted that both bearings transmit the 
driving force of the pistons to the cam or drum 5 by act 
ing on one or the other of the two opposite faces 
through one or the other of the two ball bearings 14 
which thus rotate in opposite directions and avoid sub 
stantial friction with the cam. ’ 

The heretofore described engine is a four-cycle en~ 
gine which is arranged such that the two projections 13 
engage into the groove 6 at diametrically opposite 
points, such that when a projection 13 is at one of the 
two extreme points of the stroke. the other projection 
13 is at the other extreme point. Thus, the engine is 
built such that the two pistons on one side, which are 
connected to the same projection 13, travel together 
and the other two pistons also travel together. The en 
gine is also synchronized such that there is a two-stroke 
delay between the cylinders A and B as well as between 
the cylinders C and D. There results that when there is 
an explosion at one end of the cylinder A, there is in 
take at the corresponding end of the cylinder B. During 
that operation, at the other end of A there is exhaust 
and at the other end of B, there is compression of the 
air fuel mixture. The same happens between C and D 
but, obviously, with an appropriate phase shift. 
FIGS. 6 and 7 show a two-stroke engine, also having 

cylinders forming two combustion chambers at the op 
posite ends respectively of a single piston. 
The group of a piston and cylinder of FIGS. 6 and 7 

comprises a cylinder 15 closed at both ends and having 
a pair of exhaust ports 16, one for each combustion 
chamber, and a longitudinal slot 11 for the possage of 
a rigid link 12 for connection to the cam 5. A spark 
plug 17 is provided at each end‘ of the cylinder 15. A 
hollow member 18 forms a passage for the intake of the 
air fuel mixture, enters into the cylinder 15 and effec 
tively divides the latter at its center. The hollow intake 
member 18 includes check valves 19 and 20 on its op 
posite sides respectively. 
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A piston 21 is housed into the cylinder 15 and de?nes 
the two combustion chambers at its opposite ends. The 
piston 21 is hollow forming a pair of intake chambers 
for the air fuel mixture on opposite sides respectively 
of the intake member 18. A passage 22 is provided on 
each side of the intake member 18 and is adapted to 
allow the passage of the air fuel mixture from each in 
take chamber into the corresponding combustion 
chamber.’ 
As seen in FIG. 6, the intake chamber on the left is 

filled with a quantity of uncompressed mixture and the 
combustion chamber is filled with the compressed mix 
ture. On the right, the exhaust of the burnt gases is pro 
duced through the corresponding exhaust port 16, as 
sisted by scavenging produced by the mixture which 
had previously been compressed into the intake cham 
ber on the right by the preceding stroke of the piston 
21. The mixture which was thus compressed ?lls the 
combustion chamber on the right passing through the 
passage 22 on the same side. After explosion into the 
combustion chamber on the left, the piston 21 dis 
places towards the right closing the passage 22. This al 
lows the intake of the mixture into the intake chamber 
on the right and the compression of the mixture into 
the combustion chamber on the right. During that 
operation, the mixture previously admitted into the in 
take chamber on the left becomes more and more com 
pressed until the position of FIG. 7 is reached. This cor 
responds to the position of FIG. 6 but reversed from 
left to right. Consequently, the explosion in the com 
bustion chamber on the right will produce the opposite 
movement by closing of the valve 20 and opening of the 
valve 19. 

I claim: 
1. An internal combustion engine comprising a drive ‘ 

shaft, cylinders ?xedly mounted around and parallel to 
said shaft, a piston mounted into each of said cylinders, 
the latter and the corresponding pistons being con 

20 

25 

40 

45 

50 

55 

65 

4 
structed and arranged to form a combustion chamber 
at each end of each of said pistons. a cylindrical cam 
coaxially and rigidly secured to said drive shaft and 
having a groove of generally ellipsoidal shape extend 
ing around the circumference thereof between points 
of the latter which are longitudinally and diametrically 
spaced apart from each other, each of said cylinders 
having a longitudinal slot through the wall thereof, rigid 
links projecting through said slots and rigidly intercon 
necting together two transversely adjacent pistons of 
transversely adjacent and distinct cylinders respec 
tively, and each of said rigid links including a projec 
tion extending transversely of said cylindrical cam in 
termediate the two corresponding adjacent cylinders 
and operatively engaging the lateral walls of said ellip 
soidal groove for rotational action thereon upon bodily 
longitudinal displacement of the corresponding two 
pistons. 

2. An internal combustion engine as de?ned in claim 
1, wherein said lateral walls of said grooves are parallel 
one to the other and a pair of ball bearings are mounted 
on each of said projections and are arranged to roll 
onto said lateral walls respectively. 

3. An internal combustion engine as de?ned in claim 
2, wherein each of said pistons includes an internal cav 
ity, an intake member for the fuel mixture projects 
through the lateral wall of each of said cylinders and 
into the corresponding internal cavity and is con 
structed and arranged to divide the latter into two in 
take chambers for said mixture, 21 pair of check valves 
are ?xed to each of said intake members in communi 
cation with said intake chambers respectively, and 
channels connect said intake chambers to said combus 
tion chambers respectively and are arranged to allow 
the flow of the fuel mixture from the intake chambers 
to the combustion chambers. 

* * >l< * >l< 


