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6 Claims.

This invention relates to internal combustion
engines, more especially to high-speed two-stroke
internal combustion engines.

Internal combustion engines are known pro-
vided with direct current scavenging means and

inlet slots, controlled by the working piston, dis- "

tributed over the whole periphery of the cylinder
and disposed in the same zone of the cylinder.
In two-stroke internal combustion engines hav-
ing inlet slots distributed over the whole periph-
ery of the cylinder it has been likewise proposed
to arrange the slots in tangential direction there-
by obtaining a whirling movement resulting in a
better scavenging and mixing. However with
these well-known arrangements the scavenging
is incomplete, the waste gases being only partially
pushed out of the cylinder. The object of the
present invention is to avoid these drawbacks,
especially to obtain, besides a satisfactory forma-
tion of the mixture, a perfect scavenging espe-
cially of the core of waste gases contained in
the middle of the cylinder.

According to the invention the side faces of

each of the slots pass downwards from a tangen-

tial direction into a radial one, or inversely from
a radial direction into a tangential one in such
a manner that when the inlet slots begin to be
opened the entering partial currents are exclu-
sively directed tangentially or radially, and the
additional currents, forming on further enlarg-
ing of the opening turn, as compared with the
superimposed ones, more and more towards the
axis or the wall of the cylinder.
_The invention will now be more fully described

with reference to the annexed drawings of which

Fig. 1 is a perspective view of the slots dis-
tributed along the periphery of the cylinder;

Figs. 2 to 4 are cross-sections through the cyl-
inder and the slots, viz. i

Fig. 2 is a cross-section through the upper part,
i. e. the part of the slot which is first uncovered
by the piston;

Fig. 3 shows a cross-section through about the
middle part, and

Fig. 4 a cross-section through the lower part of
the several slots;

Figs. 5, 5a and 5b are cross-sections through a
slot showing 'the different directions of the

scavenging medium at different cross-sections of”

the opening dependent upon the position of the
piston; .

Fig. 6 shows the inlet slots in perspective view
with the currents of the scavenging medium dif-
fering as to their directions;

Figs. 7 to 9 show in consecutive cross-sections

(CL 123—65)

the course of the individual scavenging currents,
whereas ’ :

Fig. 10 is a longitudinal section of the cylinder
illustrating the course of the scavenging cur-
rents; ) 8

Figs. 11 and 12 are similar longitudinal sec-
tions showing further additional modifications
of the inlet slots.

The inlet slots ¢, being disposed upon the cyl-
inder wall e in uniform distribution and in the 10
same zone of the cylinder and being controlled by
the piston i are shaped in such a manner that
the side faces @ and b of each of the slots ¢ pass
downwards from a tangential to a radial direc-
tion. : . :

As especially seen from Fig. 1, the tangential
direction of the upper part f of the slot continu-
ously changes into a radial or nearly radial one

in the lower part ¢ of the slot. This form of the
slots is also seen In Figs. 2 to 4. When the pis- g9
ton i has first uncovered the upper part of the
side faces a.and b, the slots ¢ pass in tangential
direction as shown in Fig. 2.- On further move-
ment the piston i gradually uncovers the middle
part of the slots, as about in Fig. 3 which shows 28
that in this position of the piston i the side faces

a and b of each of the slots ¢ do no longer pass .
as strictly tangential as in Fig. 2. -Finally, when
the piston reaches the lower part g of the slots ¢,
the side faces ¢ and b pass in this part radially or 30
nearly radially. From this® formation of the
slots—which of course may be inverted—it re=-
sults that in the beginning of the opening of the
inlet slots ¢ the entering partial currents are
directed tangentially or radially as the case may 35
be; and the additional currents formed on fur-
ther enlargement of the opening turn fowards
the axis d or the wall e of the cylinder respec-
tively. Hereby, without the single partial cur-
rents disturbing one another, henceforth a per- 40
fect scavenging of the whole cylinder is obtained,
above all the detrimental core of waste gases
being surely reached, without the necessity of
providing a greater amount of scavenging
medium. ’ _

Fig. 5 shows the different directions of the
scavenging medium at different cross-sections of
the opening of the slots ¢ dependent upon the
position of the piston i. The cross-section I, Fig.
5, shows the tangential direction of the scav- 50
enging medium, the correspondingly formed side
faces a and b of the slot ¢ being uncovered by the
piston i at first. :

Cross-section II, Fig. 5a, shows the nearly
radial or less tangential course of the scavenging 58
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medium by the formation of the side faces a and
b of the slot ¢ determining the course of the
scavenging medium as soon as the piston i takes a
position ahbout in the middle of the slot ¢ con=
sidering its total height.

Cross-section III, Fig. 5b, illustrates the radial
course of the scavenging medium attained as
soon as the piston i uncovers the whole of the
slot c.

The single currents of the scavenging medium
f1, b1 and g1 corresponding to the cross-sections
I, II and III of Figs. 5, ba and 5b are shown in
Pigs. 7, 8 and 9. From these figures it is seen
that the currents of scavenging medium fi1 flow
tangentially (Fig. 7), the currents i1 flow nearly
tangentially (Fig. 8), and the currents g: flow
radially (Fig. 9).

PFig. 6 shows the same arrangement of the inlet
slots ¢ in perspective view, the single currents
of scavenging medium fi, g1 and 7 being likewise
indicated.

Fig. 10 representing a longitudinal cross-sec-
tion of the cylinder makes clear the course of the
single currents of scavenging medium resulting
from the formation of the slots to provide such
result. The single currents of scavenging me-
dium f1, k1, and g1 accomplish a perfect scaveng-
ing of the whole cylinder, the scavenging current
g1 carrying away the inner core of waste gases
and the scavenging current h: already skimming
& greater area of the cylinder, whereas the scav-
enging current fi passes along the walls of the
cylinder.

Figs. 11 and 12 show by way of example an
additional modification of the inlet slots ¢, where
the slots c—besides being formed at different
angles—are made in such a manner that the
upper faces k& of the slots lie at an angle nearer
90° to the longitudinal central axis d of the
cylinder than the lower faces m of the slot. Here-
by I attain furthermore that at the beginning

of the opening of the slots ¢ by the piston i the |

scavenging medium does not pass or only slightly
passes to the cylinder head (see arrow A) but
on. further opening the slots ¢ its way is distinctly
directed upwards (see arrow B). For this modifi-
cation Fig, 11 shows the course of the current of
scavenging medium, the upper faces k& of the
slot having just been uncovered, whereas Fig. 12
shows the course of the scavenging currents in
longitudinal cross-section when the slots /are
wholly opened. The slots ¢ in each case provided
in a cylinder may be of the same kind or of dif-
ferent kinds or only partly of different kinds with
respect to one another whereby different com-
binations of forming the slots are rendered pos-

sible. In this case, however, it is essential to form .

the slots in such a manner that the single scav-
eggi_ng currents do not disturb one another so as
to warrant a perfect scavenging of the waste gases
out of all parts of the cylinder.

The side faces @ and b of the slots @ may also
be formed in such a manner that in contradis-~
tinction to the modification shown the distances
between corresponding points upon the side faces
a and b are in each case always equal.

2,186,813

I claim:

1. An internal combustion engine, especially &
high-speed two-stroke internal combustion en-
gine provided with direct current scavenging
and inlet slots controlled by the working piston
and distributed over the periphery of the cylinder
in the same zone, in which engine the angle be-
tween the side faces of each slot and the tangent
to the cylinder gradually varies from a value of

less than 90 degrees o a total amount of about

90 degrees, and the angle between the upper
faces of the slots and the axis of the cylinder
differs from the angle between the lower faces
of the slot and the axis of the cylinder.

2. An internal combustion engine, especially a
high-speed two-stroke internal combustion en-
gine provided with direct current scavenging, and
inlet slots controlled by the working piston and
distributed over the periphery of the cylinder in
the same zone, in which engine the angle between
the side faces of each slot and the tangent to
the cylinder gradually varies from a value of less
than 90 degrees to & total amount of about 90
degrees, the slots being differently formed with
respect to one another.

3. An internal combustion engine, especially a
high-speed two-stroke internal combustion en-
gine provided with direct current scavenging and
inlet slots controlled by the working piston and
distributed over the periphery of the cylinder
in the same zone, in which engine the angle be-
tween the side faces of each slot and the tangent
to the cylinder gradually varies from a value of
less than 90 degrees to a total amount of about 90
degrees, part of the slots being differently formed
with respect to one another.

4. An internal combustion engine, especially a
high-speed two-stroke internal combustion en-
gine provided with direct current scavenging, and
inlet slots controlled by the working piston and
distributed over the periphery of the cylinder in
the same zone, in which engine the angles be-
tween the section lines formed in the side walls
of each single slot by consecutive cross-sections
perpendicular to the axis of the cylinder and the
tangent to the cylinder gradually vary in the
direction of the axis from a value less than 90
degrees to about 90 degrees.

5. An internal combustion engine, especially a

“high-speed two-stroke internal combustion en-

gine provided with direct current scavenging,
and inlet slots controlled by the working piston
and distributed over the periphery of the cylin-
der in the same zone, in which engine the angle
between the side faces of each slot and the tan-
gent to the cylinder gradually pass in downward
direction from a tangential to a radial direction.

6. An internal combustion engine, especially a
high-speed two-stroke internal combustion en-
gine provided with direct current scavenging,
and inlet slots controlled by the working piston
and distributed over the periphery of the cylin-
der in the same zone, in which engine the angle
between the side faces of each slot and the tan-
gent to the cylinder gradually pass in downward
direction from a radial to a tangential direction.
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