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This invention relates to an improvement 
in two stroke internal combustion engines 
with scavenging and expulsion through ports 
in the cylinder, of the kind in which the ex 
pulsion ports are arranged in one group, 
while the scavenging ports are arranged in 
two groups symmetrically situated in rela 
tion to a plane passing through the cylinder 
axis and the centre of the exhaust ports, the 
said two groups of scavenging ports consist 
ing in a number of channels. 
The invention consists in a special arrange 

ment of the said channels, by which an effec 
tive scavenging of the whole cylinder volume 

5 is obtained, and in connection with this 
- arrangement, a shaping of the piston and the 
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cylinder cover into a suitable form so as to 
correspond with the said arrangement. 
The invention is illustrated in the draw 

ing in which - 
Fig. 1 shows in cross section a cylinder comprising an example of a performance of 

the arrangement according to the invention, 
Fig.2 shows the same cylinder in longi 

tudinal section at right angles online A-B 
in Fig. 1 and looking in the direction indi 
cated by the arrow g, 

Fig. 3 shows the same cylinder in longi 
tudinal section on line A-B in Fig. 1, 

Fig. 4 shows part of a corresponding sec 
tion through a modified construction, and 

Fig. 5 shows the same in cross section on 
line C-Din Fig. 4. 

In the drawings a indicates the cylinder, 
b the piston rod and a the exhaust ports. It 
will be seen from Fig. 1 that the scavenging 
ports fare arranged in two groups sym 
metrically situated in relation to the plane 
indicated by the line A-B which passes 
through the cylinder axis and the centre of 
the exhaust ports o. 
The scavenging ports f consistin a number 

of channels separated by ribs and of such a 
direction that their central lines, which two 
and two intersect each other in the plane of 
symmetry A-B, will meet in this plane of 
symmetry at points that are opposite to the 
exhaust ports ein relation to the piston rod.b. 
The central lines of the channels situated 
nearer the exhaust ports o will intersect each 
other directly behind the piston rod b while 
the more distant channels, as seen from the 
exhaust ports c, have such a direction that 
their central lines will intersect each other 
very near the cylinder wall. The central 

lines of the remainder of the channels will 
intersect each other in points that are even 
ly distributed over the intermediate distance, as will appear from Fig.1. 
In connection with the above described 

arrangement the piston tisshaped in a special 
anner. 

In Fig.2 the piston is seen from outside in 
its upper or inner dead centre position, while 
the cylinder is shown in section. It is 
assumed that a double acting engine is con 
cerned and the piston rod b is provided with 
tailrod. The piston head is curved towards a 
horizontal deflectork in both ends, the said deflector extending from a boss r on the piston 
and from the side of this boss that is opposite 
to the side nearest the exhaust ports a, so 

- that it is situated centrally between the two groups of Scavenging ports f. In the position 
of the piston as shown in Fig. 2 the scaveng 
ing air flows out through the scavenging 
ports.f, and this scavenging air stream will 
then by means of the deflector it be made to 
flow longitudinally in the cylinder as indi 
cated by the arrows m and will flow down 
wards through one half of the cylinder and 
upwards through the other half (see also 
Fig. 3) and will then pass out through the 
exhaust ports o So that an effective scaveng 
ing of the whole cylinder volume is obtained. 
To further ensure the correct guiding of 

the Scavenging air two deflectors p 
the piston head and similar to the deflector ic 
are provided, which deflectors p and q are ar 
ranged symmetrically in relation to the line. 
A-B and forming a suitable angle to this 
plane, more preferentially so that they meet 
the edge of the scavenging ports nearest to 
the exhaust ports c, see Fig. 1. 

Projections may advantageously be formed 
in the cylinder cover, of such a nature that 
they correspond with the pocketsformedin the 
piston thetween the deflector k and the deflec 
tors p and q and exactly fit the shape of the 
piston, and so that, whenthepistonisinitsbot 
tom position, only so much play is left which 
suffices to meet the wear on the bearings. No 
projection is provided, however, to enter the 
third pocket between the deflectors p and g. 
The cylinder cover is here, on the contrary, 
provided preferentially with suitable grooves 
or hollow spaces u, (see Fig. 3), so that a com 
pression space of suitable proportions is 
formed here. The whole of the quantity of 
air introduced into the cylinder will then be 

60 

85 

70 

75 

and g on 

90 

95 

OC) 

05 

G 



2 

compressed in this space, and the fuel valve 
is also located here. 
The inner surface of the cylinder cover may 

also be shaped so (or in such a manner made 
into a plane surface) that three spaces are 
produced when the piston is in its bottom po 
sition, namely, between the cylindercover and 
the bottoms of the three pockets between the 
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deflectors k, p and g in the pistoni, and in this 
case the total volume of the three spaces must 
be made to be suitable for the compression. 
This construction is shown in Figs. 4 and 

5. Fuel valves v, vi and vii are arranged in 
the cylinder cover opposite every one of the 
three compression spaces. 
An arrangement according to the invention 

is of special advantage with double acting 
engines with a continuous piston rod (pro 
vided with tail rod). A similar result may, 
however, also be obtained where no piston 
rod is found in the cylinder, as is the case 
with single acting engines, or in the top end 
of vertical, double acting engines where the 
piston rod is provided with no tail rod. 

claim: . 
1. A two-cycle internal combustion engine 

comprising a cylinder having a head, a piston 
working therein, said cylinder being pro 
vided with piston controlled inlet ports for 
scavenging air and piston controlled exhaust 
ports, said exhaust ports being symmetrically 
arranged in a group in that part of the cyl 
inder remote from said head, extending 
through only a portion of the cylinder cir 
cumference, the axis of symmetry of said 
exhaust ports and the cylinder axis defining 
a plane of symmetry, said inlet ports being 
arranged in two groups disposed in the re 
maining part of the cylinder circumference, 
symmetrically with respect to the said plane 
of symmetry, the directional axes of said in 
let ports intersecting said plane of sym 
metry in points located in the space between 

45 
the cylinder axis and that part of the cylin 
der wall opposite said exhaust ports, and the 
sequence of said intersecting points being 
in the same order as the sequence of the sai 
inlet ports, said points of intersection with 
said plane. being substantially evenly spaced 
apart, the incoming streams of scavenging 
air, thereby meeting in said plane of sym 
metry, uniformly from the middle of the 
cylinder to said part of the cylinder wall. 
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2. A two-cycle internal combustion engine 
as claimed in claim, the head of the piston being provided with deflectors comprising three radially arranged ridges dividing the 
piston head into three distinct areas, one de 
flector being situated in said plane of sym 
metry in the loci of the points of intersection 
of the center lines of said inlet ports, the 
other two deflectors being situated sym 
metrically with reference to said plane of 
symmetry, and constituting with said first 
mentioned deflector and with the piston, two 
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symmetrically disposed angular pockets, 
each one of said pockets extending over one 
group of inlet ports. 

3. A two-cycle internal combustion engine 
comprising. a cylinder having a head, a pis 
ton working therein, said cylinder being pro 
vided with piston controlled inlet ports, for 
scavenging air and piston controlled ex 
haust. ports, said exhaust ports being sym 
metrically arranged in a group in that part 
of the cylinder remote from said head, ex 
tending through only a portion of the cylin 
der circumference, the axis of symmetry of 
said exhaust ports and the cylinder axis de 
fining a plane of symmetry, said inlet ports 
being arranged in two groups disposed in the 
remaining part of the cylinder circumfer 
ence, symmetrically with respect to the said 
plane of symmetry, the directional axes of 
said inlet ports intersecting said plane of 
symmetry in points located in the space be 
tween the cylinder axis and that part of the 
cylinder wall opposite said exhaust ports, and the sequence of said intersecting points being 
in the same order as the sequence of the said 
inlet ports, said points of intersection with 
Said plane being substantially evenly spaced 
apart, the head of the piston being provided 
with deflectors comprising three radially ar 
ranged ridges dividing the piston head into 
three distinct areas, one deflector being sit 
uated in said plane of symmetry in the loci of 
the points of intersection of the center lines 
of said inlet ports, the other two deflectors 
being situated symmetrically with reference 
to said plane of symmetry, and constituting 
with said first-mentioned deflector and with 
the piston, two symmetrically disposed angul 
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lar pockets, each one of said pockets extend 
ing over one group of inlet ports, said cyl 
inder head being provided with two sym 
metrically disposed triangular shaped pro 

matching with the said symmetrical 
y disposed pockets, said projections displac 
ing the volumes of said pockets when the pis 
ton is in its upper dead center position, leav 
ing a third pocket, disposed between the two 
second mentioned deflectors and that part of 
the cylinder wall on the same side as the ex 
haust air ports to constitute a combustion 
chamber, and a fuelyalye located in the cyl inder head communicating with said third pocket. 

4. A two-cycle internal combustion engine 
as claimed in claim3, the cylinderhead being 
povided with cup-shaped wells. 

5. A two-cycle internal combustion engine 
comprising a cylinder having ahead, a piston 
working therein, said cylinder being provided 
with piston controlled inletportsforscaveng 
ing air and piston controlled exhaust ports, 
said exhaust ports being symmetrically ar 
ranged in a group in that part of the cylinder 
remote from said head, extending through 
only a portion of the cylinder circumference, 
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the axis of symmetry of said exhaust ports 
and the cylinder axis defining a plane of sym 
metry, said inlet ports being arranged in two 
groups disposed in the remaining part of the 
cylinder circumference, symmetrically with. 
respect to the said plane of symmetry, the di 
rectional axes of said inlet ports intersecting 
said plane of symmetry in points located in 
the space between the cylinder axis and that 
E. of the cylinder wall opposite said ex 
aust ports, and the sequence of said inter 

secting points being in the same order as the 
sequence of the said inlet ports, said points of 
intersection with said plane being substan 
tially evenly spaced apart, the incoming 
streams of scavenging air thereby meeting in 
said plane of symmetry, uniformly from the 
middle of the cylinder to said part of the 

... cylinder wall, the head of the piston being 
20 provided with deflectors comprising three 

radially arranged ridges dividing the piston 
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head into three distinct areas, one deflector 
being situated in said plane of symmetry in 
the loci of the points of intersection of the 
center lines of said inlet ports, the other two 
deflectors being situated symmetrically, with 
reference to said plane of symmetry, and con 
stituting with said first-mentioned deflector 
and with the piston, two symmetrically dis 
posed angular pockets, each one of said 
pockets extending over one group of inlet 
ports, the cylinderhead being flat and form 
ing with the deflectors on the piston three 
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combustion chambers between the piston 
head, cylinder walls and cylinder head when 
the piston is in its upper dead center 
tion, a fuel valve in the cylinder hea 
each of said combustion chambers, 

6. A two-cycle internal combustion engine 
comprising a cylinder having a head, a piston 

for 

working therein, said cylinder being pro 
vided with piston controlled inlet ports for 
scavenging air and piston controlled exhaust 
ports, said exhaust ports being symmetrically 
arranged in a group in that part of the cylin 
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der remote from said head, extending through only a portion of the cylinder cir 
cumference, the axis of symmetry of said ex 
haust ports and the cylinder axis defining a 
plane of symmetry, said inlet ports being ar 
ranged in two groups disposed in the remain 
ing part of the cylinder circumference, sym 
metrically with respect to the said plane of 
symmetry, the directional axes of Said inlet 
ports intersecting said plane of symmetry in 
points located in the space between the cylin 
der axis and that part of the cylinder wall op 
posite said exhaust ports, and the sequence of 
said intersecting points being in the same 
order as the sequence of the said inlet ports, 
said points of intersection with said plane be 
ing substantially evenly spaced apart, the in 
coming streams of scavenging air thereby 
meeting in said plane of symmetry, uniformly 
from the middle of the cylinder to said part 
of the cylinder wall, the head of the piston 
being provided with deflectors comprising 
three radially arranged ridges dividing the 
piston head into three distinct areas, one de 
flector being situated in said plane of sym 
metry in the loci of the points of intersection 
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of the centerlines of said inlet ports, the other 
two deflectors being situated symmetrically 
with reference to said plane of symmetry, and 
constituting with said first-mentioned de 
flector and with the piston, two symmetrical 
ly disposed angular pockets, each one of said 
pockets extending over one group of inlet 
ports, the cylinder head being provided with 
ridges matching with the deflectors on the 
piston, three combustion chambers being 
thereby constituted between the piston head, 
cylinder wall and cylinder head when the pis 
ton is in its upper dead center position, said 
cylinder head being provided with fuel 

yes, one for each of said combustion cham 
S. ... 

In testimony whereof I affix my signature. 
TORKILD VALDEAR HEMAINGSEN. 
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