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The present invention relates to improve 
ments in or relating to internal combustion en 
gines in which the crank case and/or the part 
of the cylinder below the piston is formed as a 
compressor for compressing air or mixture of 
combustible gases to be supplied to the motor, 
and in which the piston is closed at its lower end 
by means of an insert for the purpose of dimin 
ishing the volume of the clearance in the crank 
case and is characterized mainly that a part of 
the insert enclosing the connecting rod head is 
provided with openings tightly fitting the piston 
pin or its bearings whereby the axial position of 
the insert in the piston is fixed. According to 
the invention as applied to motors, in which the 
crank, arms are formed as circular discs, the 
bottom surface of the insert is formed substan 
tially as a part of a cylindrical surface, the axis 
of the cylinder being parallel to the crank shaft 
so that such surface conforms substantially to the 
shape of the crank arms. Further the crank 
arms are provided with grooves extending along 
a portion of their periphery and so arranged 
and disposed that they periodically put the inlet 
conduit to the crank case in communication with 
the lower part of the cylinder and then put this 
part of the cylinder in communication with the 
exhaust conduit, from the crank case. 
The invention is illustrated on the accompany 

ing drawings in which 
Figure 1 shows a vertical section through a 

single cylinder motor, the section being taken 
along the crank shaft, and viewed in the direc 
tion indicated by the arrows I-I in Fig. 2. 

Figure 2 shows a vertical section taken in a 
plane transverse to the cylinder and crankshaft 
and viewed in the direction of the arrows. I-II 
in Fig. 1, . . . . . . 

Figure 3 shows the device for fixing the insert 
to a piston and piston pin, in which the piston 
pin is mounted on roller bearings, 

Figure 4 shows a device, in which the position 
of the insert is fixed by the piston pin itself, and 

Figure 5 is an enlarged view in section showing 
the form of the piston pin insert. 
In the motor shown in Figures 1 and 2 the . 

numeral designates the piston which moves up 
and down in the cylinder-2. The piston is con 
nected to.the connecting rod 4 by means of the 
piston pin 3, whereby the movement of the piston 
is communicated to the crank pin 5 and through 
the intermediary of the crank arms 6 and 7 is 
Converted to rotary movement of the crank shaft 
8 which is mounted in bearings 9 and 0. 

For compressing a charge of air or gas mix 
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ture to be supplied to the cylinder, the crank case 
of the motor is formed as a compressor and for 
this purpose is provided with an air or gas inlet 

l, which communicates with the crank case 
through a conduit 2. An outlet 3 from the 
crank case communicates with a conduit 4, ar 
ranged in the cooling jacket of the cylinder and 
leading to a distributing chamber 5' at the upper 
end of the cylinder. A number of inlet valves 
f6 are provided for permitting entrance of air 
or gas mixture from the distributing chamber 
5 to the cylinder. A spark plug fT is arranged 
at the upper end of the cylinder preferably at the 
centre of the group of valves. 
The motor illustrated is of two-stroke cycle 

type and is therefore provided with a number of 
exhaust ports 8, through which the burnt gases 
exhaust to a collecting chamber 9 which suit 
ably communicates with an exhaust pipe 35 or the 
like from which they may escape to the atmos 
phere. 

It is apparent that the quantity of air at a cer 
tain pressure which the compressing device is 
capable of delivering depends directly upon the 
volume of the clearance space in the compressor. 

* In order to diminish as far as possible the clear 
ance, the lower end of the piston is closed by 
means of an insert 20, and the crank arms are 
made circular and the crank case formed in such 
a manner that it as closely as possible encloses 
the Crank arms. 
In order to permit air or gas mixture to pass 

through the crank case from the conduit 2 to 
the conduit f3 without having to flow between 
the Crank arms when passing in or out of the 
crankcase, the arms 6 and 7 have formed in them 
at their outer edges grooves 33 and 34 respec 
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tively. These grooves extend along a suitable 
part of the periphery of the crank arms and are 
arranged with their, centers displaced substan 
tially 180 relative one another. When the motor 
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rotates in the direction shown by the arrow in 
Figure 2, the arrangement is such as is shown in 
Figures 1 and 2, that when the piston moves up 
Wards, the groove 34 in the arm puts the inlet 

and the conduit f2 into communication with 
that part of the cylinder below the piston, where 
by air or gas mixture is drawn into the space. 
When the piston has reached its top position or 
immediately thereafter, the arm T closes the 
communication between the conduit 2 and the 
Space in the cylinder below the piston. As the 
piston moves downwards and as the arms con 
tinue to rotate, the space below the piston is put 
into communication with the outlet opening 3 

  



2 
from the crank case through the groove 33, and 
the air or gas is therefore forced into the conduit 
4 and the chamber 5, where it is compressed 
and from which it is forced through the valve 
6 to the cylinder 2. When the piston again 

begins its upward movement or immediately 
thereafter, the groove 33 has passed the Open 
end of the cylinder, and the arms 6 and 7 again 
close the communication between the cylinder 
space below the piston and the inlet and outlet 
to and from the crank case respectively, the cycle 
being repeated upon coptinued rotation of the 
3.S. 
The insert 20 comprises a pocket shaped portion 

2 extending into the piston and enclosing the 
connecting rod head and which is otherwise So 
shaped that it leaves only sufficient space for the 
oscillation of the connecting rod upon rotation, 
of the crank shaft. The lower part of the insert 
is disc shaped, see Figure 5, and is formed to fit 
the inner surface of the piston. This portion of 
the insert is thus held in position by the piston. 
The pccket shaped portion 2 of the insert 20 
is provided with openings which fit the piston 
pin or SOme of the bearing members for the piston 
pin. In the embodiment illustrated in Figures 1 
and 2 the piston pin 3 is provided with bearings 
23 fitting the piston. The bearings 23 extend 
inWardly from the pistOn bosses adjacent to the 
piston rod head, and the extending portions of 
the bearings 23 form the supporting members for 
the insert 20 which is provided with openings 
fitting to the bearings. 
The device is assembled by inserting the insert 

20 into the piston after which the bearings 23 
are pressed into the pistOn bosses from the sides 
of the piston, the openings in the pocket shaped 
portion 2 at the same time being fitted to the 
bearings 23. The insert 20 is thereby fixed in 
axial position in the piston at the same time as 
it is guided by the piston at the periphery of the 
disc shaped portion 22. The insert 20 thus as 
Sembled forms a unit with the piston . 

In the embodiment illustrated in Figure 3 the 
piston pin 24 runs on rollers 25 which run directly 
on a race formed in the piston pin 24 and the 
Outer race rings 26 fitted in the piston. The 
Outer race rings 26 are inserted in the piston in 
Such a way that their inner ends project inwardly 
a distance from the piston bosses. The openings 
in the pocket shaped portions 2 of the insert 20 
are So shaped and dimensioned that they fit on 
the outer cylindrical surfaces of the rings 26. 
The bearing rings 26 are retained in position in 
the piston by means of rings 27. The disc shaped 
portion of the insert is provided with a special 
guiding surface 28. 

In the embodiment illustrated in Figure 4 the 
connecting rod head 29 has bearings cooperating 
with the piston pin 3 which is fixed to the piston 
by means of rings 30. The insert is here divided 
into two halves 3 aind 32 fitted to one another 
and which are held together in any suitable man 
ner, for instance by means of screws or bolts, not 
shown in the drawings. The members 3 and 32 
can therefore be so formed that they more closely 
conform to the shape of the connecting rod and 
thus further diminish the clearance. In this em 
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2,246,446 
bodiment the openings in the members 3 and 32 
fit directly upon the piston pin 3. The device is 
assembled by placing the insert members 3 and 32 
together about the connecting rod head 29 and 
connecting them in a suitable manner. The con 
necting rod head 29 and the insert members 3 
and 32 are thereafter introduced as a unit into 
the piston, after which the piston pin 3 is inserted 
from the side of the piston and locked in position 
by means of the rings 30. 
In all forms shown, the insert is fixed in posi 

tion by means of parts which are stationary rela 
tive to the piston. 
In Order to diminish as far as possible the size 

of the clearance space, the insert has been formed 
at its lower part to conform as closely as possible 
to the shape of the crank arms. The shape of the 
insert is shown in Figure 5 which gives a cross 
Section through the insert perpendicular to the 
Sections shown in Figures 3 and 4. The bottom 
Surface of the insert is shaped as a portion of a 
cylinder, the insert being formed in such a manner 
that the axis of the cylinder is parallel to the 
Crank shaft so that the insert conforms substan 
tially to the form of the crank arms. 
Although certain forms of my invention have 

been illustrated in the drawings and description, 
yet it will be apparent that many changes may 
be made within the scope of my invention without 
departing from the spirit of my claims which 
are appended, 

Having thus described my invention, I claim and 
desire to secure by Letters Patent: 

1. In a combustion motor having a crank case 
and a piston, a piston pin, a connecting rod, roller 
bearings for the piston pin having outer rings 
which are fixed to the piston, there being formed 
below the piston a compressor, an insert within 
the piston at its lower end diminishing the volume 
of clearance in the compressor, a part of the in 
Sert enclosing the connecting rodhead and tightly 
fitting the outer rings of the piston pin bearings, 
Whereby the axial position of the insert is fixed 
by the roller bearing rings. 

2. In a combustion motor having a crank case 
and a piston, a piston pin, a connecting rod hav 
ing a head formed with bearings embracing the 
piston pin, there being formed below the piston 
a compressor, an insert within the piston at its 
lower end diminishing the volume of clearance 
in the compressor, being provided with a circular 
lower part (bottom) which is centered in the 
piston, a part of the insert enclosing the connect 
ing rod head and tightly fitting the piston pin 
bearings, whereby the axial position of the insert 
is fixed. 

3. In a device of the character specified, the 
combination with a cylinder, of circular crank 
arms, below it, an inlet conduit and an exhaust 
conduit, the crank arms being provided with 
grooves extending along a portion of their periph 
ery and so arranged and disposed that they peri 
Odically put the inlet conduit to the crankcase 
in communication with the lower part of the cyl 
inder and then put this part of the cylinder in 
Communication with the exhaust conduit from the crank case. 

KARL ERIK KYLEN.   


