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1. 
The present invention relates to internal com 

bustion engines of the kind in which the strokes 
of the pistons are controlled and rotary motion 
is produced by means of a curve track arrange 
ment comprising guiding rollers bearing on the 
curve track and transmitting the piston force to 
the same. 

In engines of this kind, in order to avoid shocks 
coming up between the guiding rollers and the 
curve track, spring means must be provided for 
biasing the guiding rollers towards the curve 
track. However, it has proved to be very diffi 
cult to avoid fractures of the Spring means in the 
course of time When they are to be strong enough 
to take up all acceleration forces in the operation 
and yet are to be kept on reasonable dimensions 
not conflicting with the practical design of the 
engine. 
The invention has for its purpose to devise a 

simple and reliable arrangement for solving this 
problem, and to this end according to the inven 
tion, an internal combustion engine comprises a 
cylinder unit of such a configuration, that the 
stress exerted by the Spring means Will be Sub 
stantially constant during the whole cycle of op 
eration, so that the Spring means will not have to 
work and, accordingly, are not exposed to rupture 
by fatigue. 

Further details of the invention will be de 
scribed with reference to the accompanying 
drawing in which 

Fig. i shows a vertical cross section through an 
example of a curve track motor embodying the 
invention, 

Fig. 2 the same motor in plan view, 
Fig. 3 the same motor in side view, and 
Fig. 4 a section through a rocking lever with 

appurtenant auxiliary rocking lever. 
For the sake of clearness the illustration of the 

motor in the drawing is rather outlined, some 
details that are not necessary for the under 
standing of the invention being omitted and 
Others being represented in a simplified form. 
The drawing shows a tWO stroke internal com 

bustion engine having a cylinder f with two 
counter running pistons 2 and 3. One of these, 
the exhaust piston 2, controls the exhaust ports 
4 of the cylinder, while the other piston, the in 
take piston 3, controls the intake ports 5. The 
spray nozzle of the cylinder is indicated at 6. To 
each of the pistons 2 and 3 is hinged a connection 
rod 7 and 8 respectively, which at its remote end 
is rotatably connected with a rocking lever 9 and 
0 respectively, that is rotatably mounted in the 
frame of the engine and at its free end carries a 
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2 
guiding roller and 2 respectively, preferably 
(not shown) in the form of a roller bearing, the 
inner race of which is fastened to the rocking 
lever, while its Outer race forms the rolling Sur 
face. The rollers and 2 bear on the outer 
surface of a common radial curve track or cam 
3. from opposite sides, which cam is fixed to the 

driving or output shaft of the motor. The outer 
surface of the can is composed by a number of 
sections each corresponding to a cycle of the pis 
ton operation. In the embodiment shown the cam 
has four such sections, so that a full revolution 
of the can and thereby of the driving Shaft of 
the motor will correspond to four cycles of the 
piston movement. Instead of four sections the 
can may comprise any other even number of Sec 
tions, so that another transmission ratio is at 
tained, e.g. 2:1, 6:1 etc. 
With each of the rocking levers 9 and an 

auxiliary rocking lever 4 and 5 respectively is 
rotatably connected, which is besides torsionally 
connected with the nain rocking lever by means 
of a torsional rod, which in Fig. 4, in the case 
of the rocking lever 9, is designated by 6. Each 
of the rocking levers 4 and 5 carries at its free 
end a roller and 8 respectively, which bears 
on an auxiliary cam 9 and 2 respectively, that is 
rigidly connected with the main cam 3. The 
shape and the location of the auxiliary cam 9 
are seen in Fig. 1, and from this figure it Will also 
be seen that the auxiliary rocking lever 4 is 
turned through an angle of a little more than 90° 
relatively to the main rocking lever 9. In Fig. 4 
the rocking lever 9 and the auxiliary rocking lever 
4 are shown in one and the same plane in order 

to make the illustration of these evers more clear. 
The auxiliary rocking lever 4 is, as shown in Figs. 
1 and 3, provided with a pin 2, that plays in a 
groove 22 in the main rocking lever and thereby 
limits the rotatability of the two rocking levers 
relatively to each other, whereby in the case of 
defects such as jamming of the pistons a security 
is obtained against over-strain of the torsional 
rod 6 and against a too great play between the 
can and the rollers with inherent shocks occuring 
between these members. The rocking lever 9 and 
the appurtenant auxiliary rocking lever 5 are 
provided with similar means, which, however, are 
not shown in the drawing. 
The shape of the surface of the auxiliary cam 
9 is thus adjusted relatively to the shape of the 

surface of the main cam 3 that the angle be 
tween the main rocking lever and the auxiliary 
rocking lever will be constant in all phases of the 
stroke With the result that the biasing pressure 
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of the rod is, with which the roller it will be 
pressed against the cam 3, will be substantially 
constant, so that the torsional rod Will practically 
not have to work, but only to take up elastically 
the small mutual rotations of the main and the 
auxiliary rocking lever resulting from inevitable 
inaccuracies in the surfaces of the cans and from 
temperature variations. As the roller will 
never be pressed against the auxiliary calm 9 by 
a greater pressure than the said constant bias 
plus the relatively small forces resulting from the 
acceleration of the auxiliary rocking lever, the 
roller and the auxiliary cam 9 may be dimen 
sioned much feebler than the roller if and the 
main can i3, that have to transmit the piston 
pressure. 
The shape of the outer surface of the auxiliary 

cam 2 is symmetrical to the shape of the Outer 
surface of the auxiliary cam i9 with respect to 
the vertical centre line, but, for the sake of clear 
ness, it is not represented in Fig. 1. 
The example of the motor, which is shown in 

the drawing, is very advantageous from a con 
structional point of view, because full access to 
cylinder and pistons is obtained by just removing 
the rocking levers from their bearingS. 
The shown construction may be modified in 

many ways without departing from the Spirit of 
the invention. Thus, it is not necessary that there 
are exactly two counter running pistons in One 
and the same cylinder. It is also possible to en 
ploy a single piston or more than two pistons 
working on the same combustion chamber. The 
motor may also be modified so as to Work accord 
ing to the four stroke principle instead of the 
two stroke principle. 
The motor may of course be developed SO as 

to comprise any number of cylinders. For in 
stance more units of the kind described may be 
arranged one behind the other on One and the 
same driving shaft. The compact arrangement 
of the main cans and the auxiliary cams after 
one another on the driving shaft Will have the 
effect that no torsional oscillations may occur in 
the driving shaft. 
The motor Inay also be constructed as a reac 

tion motor, so that the cams are stationary, While 
the cylinder block rotates around the axis of the 
C.S. 

Having now particularly described and aScer 
tained the nature of our invention and in What 
manner the same is to be performed We declare 
that, What We clainn is: 

1. An internal combustion engine comprising 
a cylinder unit, pistons movable in Said cylinder 
unit, leverages connected with Said pistons and 
carrying guiding rollers in operative contact en 
gagement with a curve track, spring means for 
keeping the guiding rollers in constant engage 
ment with the curve track, and Spring Support 
ing means relatively rotating together with the 
curve track and so shaped as to keep the Spring 
means under a tension of a Substantially constant 
value throughout the Whole operating cycle. 

2. An internal combustion engine comprising a 
cylinder unit, pistons adapted to reciprocate in 
said cylinder unit, a leverage hingedly connected 
with each piston and carrying a guiding roller 
in operative contact engagement With a main 
curve track, a straining lever torsionally connect 
ed with said leverage and carrying a roller in 
contact with an auxiliary curve track relatively 
rotating together with the main curve, track and 
So shaped that a Substantially constant torsional 
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4. 
the straining lever throughout the Whole operat 
ing cycle. 

3. An internal combustion engine comprising 
a cylinder unit, pistons adapted to reciprocate in 
said cylinder unit, main rocking levers rotatably 
mounted in the engine frame and hingedly con 
nected with the pistons by means of connection 
rods, each main rocking lever carrying a main 
guiding roller in operative contact engagement 
with a main curve track, an auxiliary rocking 
lever mounted so as to be rotatable about the axis 
of rotation of each main rocking lever, spring 
means for creating a torsional stress between 
each main rocking lever and the corresponding 
auxiliary rocking lever, an auxiliary guiding roller 
mounted in each auxiliary rocking lever and Con 
tacting with an auxiliary curve track relatively 
rotating together with the main curve track. 

4. An internal combustion engine comprising a 
cylinder unit, pistons adapted to reciprocate in 
Said cylinder unit, main rocking levers rotatably 
mounted in the engine frame and hingedly con 
nected with the pistons by means of connection 
rods, each main rocking lever carrying a main 
guiding roller in Operative Contact engagement 
with a main curve track, an auxiliary rocking 
lever mounted SO as to be rotatable about the axis 
of rotation of each main rocking lever, Spring 
means for creating a torsional Stress between 
each main rocking lever and the corresponding 
auxiliary rocking lever, an auxiliary guiding roller 
mounted in each auxiliary rocking lever and con 
tacting with an auxiliary curve track relatively 
rotating together with the main curve track and 
of such a shape that there will be a substantially 
constant angle between the main and the aux 
iliary rocking lever, 

5. An internal combustion engine comprising 
a cylinder unit, pistons adapted to reciprocate 
in said cylinder unit, main rocking levers rotat 
ably mounted in the engine frame and hingedly 
connected with the pistons by means of Connec 
tion rods, each main rocking lever carrying a 
main guiding roller in operative contact engage 
ment with a main curve track, an auxiliary rock 
ing lever mounted so as to be rotatable about the 
axis of rotation of each main rocking lever, 
Spring means for creating a torsional stress be 
tween each main rocking ever and the Corre 
Sponding auxiliary rockiing lever, an auxiliary 
guiding roller mounted in each auxiliary rocking 
lever and contacting with an auxiliary curve 
track relatively rotating together with the main 
curve track, and means for limiting the relative 
rotatability between each main rocking lever and 
the corresponding auxiliary rocking lever. 

6. An internal combustion engine comprising a 
cylinder unit, pistons adapted to reciprocate in 
said cylinder unit, main rocking levers rotatably 
mounted in the engine frame and hingedly con 
nected with the pistons by means of connection 
rods, each main rocking lever carrying a main 
guiding roller in operative contact engagement 
With a main curve track, an auxiliary rocking 
lever mounted so as to be rotatable about the axis 
of rotation of each main rocking lever, a torsional 
rod for creating a torsional stress between each 
main rocking lever and the Corresponding aux 
iliary rocking lever, an auxiliary guiding roller 
mounted in each auxiliary rocking lever and con 
tacting with an auxiliary curve track relatively 
rotating together with the main curve track. 

7. An internal combustion engine Comprising a 
cylinder, two counter running pistons adapted 

stress will be created between the leverage and 75 to reciprocate in said cylinder, a main rocking 



5 
lever rotatably mounted in the engine frame and 
hingedly connected with each piston by means of 
a connection rod and carrying a main guiding 
roller in Operative contact engagement with a 
main curve track common to both pistons, two 
auxiliary curve tracks relatively rotating together 
with the main curve track, an auxiliary rocking 
lever mounted so as to be rotatable about the axis 
of rotation of each main rocking lever, Spring 
means for creating a torsional stress between 
each main rocking lever and the corresponding 
auxiliary rocking lever, an auxiliary guiding roll 
er mounted in each auxiliary rocking lever, each 
auxiliary guiding roller contacting with one of 
the two auxiliary curve tracks. 

8. An internal combustion engine comprising a 
cylinder, two counter running pistons adapted to 
reciprocate in said cylinder, a main rocking lever 
rotatably mounted in the engine frame and hing 
edly connected with each piston by means of a 
connection rod and carrying a main guiding roller 
in operative contact engagement With a main 
curve track common to both pistons, two aux 
iliary curve tracks positioned on opposite sides 
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of the main curve track and relatively rotating 
together with the main curve track, an auxiliary 
rocking lever mounted SO as to be rotatable about 
the axis of rotation of each main rocking lever, 
Spring means for creating a torsional stress be 
tWeen each main rocking lever and the corre 
Sponding auxiliary rocking lever, an auxiliary 
guiding roller mounted in each auxiliary rocking 
lever, each auxiliary guiding roller contacting 
With one of the two auxiliary curve tracks. 
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