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The present invention relates to.air inlet ar-
rangements for two-cycle internal combustion
engines. ~In solid injection engines of this kind
the scavenging air must be conducted through the
combustion space with a circling or rotary motion
of g definite velocity in order to obtain thorough
seavenging and good combustion. Experience has
shown that in cases where the air circles- too
slowly the conibustion becomes worse and in cases
where the air circles too fast the fuel consump-
tion increases. Thn two-cyele combustion engines
with air inlet ports in the cylinder liner the de-
sired ‘air rotary motion may be obtained in many
cases by properly forming the air inlet or scav-
enging-porty or channels. However, it may easily
happen that for some reason the most favorable
air rotary motion is not obtained, and in addi-
tion it is desirable to improve old or finished ma-
chines in order to effect better scavenging of the
cylinders.

The object of my invention is to provide an
improved construction of air inlet arrangements
for two-cycle combustion engines whereby the
most favorable air rotary motion with a conse-
quent thorough scavenging and effective combus-
tion in the cylinder is obtained. This is accom-
plished in accordance with my invention by the
provision of a plurality of guide vanes in the path
of the air to the air inlet ports in the cylinder wall
or walls. These guide vanes effect a eircling or
rotary motion of the air, which motion is main-
tained within the cylinder or cylinders.

For a better understanding of what I consider
to be novel and my invention, attention is di-
rected to the following specification and the claims
appended thereto in connection with the accom-
panying drawing.

Tn the drawing, Fig. 1 illustrates somewhat dia-
grammatically a combustion engine cylinder in
accordance with my invention; Fig. 2 is a sec-
tional view along the line 2—2 of Fig. 1, and Fig.
3 shows a similar sectional view embodying a
modification according to my invention,

The arrangement as shown in Figs. 1 and 2

5 comprises a cylinder wall 10, a head i fastened to

the wall 10, and a piston 12 slidably arranged
within the wall 10. The cylinder wall {8 is sur-
rounded by a jacket 13 which forms an annular
space 14 for cooling the cylinder. Cooling me-
dium such as water is conducted to the cooling
space {4 through an inlet 15 and discharged
therefrom through an-outlet 6. - The wall {8
and the jacket 13 are provided with inlet ports 11
for conducting air into the interior of the cylinder,
and outlet ports 18 for discharging the combus-
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tion gases. The inlet ports 1T receive air from a
container or manifold 19 and the outlet ports 18
discharge combustion gasesinto a discharge man-
ifold 26. 'The ports 17, i8 in the walls 10 of the
cylinder are directed in the present instance up-
ward and their central lines form tangents 2ia
to a small ¢ircle 24 around the axis of the cylin-
der. The arrangement in this respect is similar
to the one disclosed in the U. S. Patent 1,833,861
issued on November 24, 1931 and assigned to the
same assignee as the present application. The
directing and forming of the ports are not abso-
lutely necessary because the effect may be ob-
tained with my invention more specifically with
the provision of guide vanes as. will be described
presently. It is also important to note that it is
sufficient to provide inlet ports extending over a
portion only of the circumference of the cylinder
wall. In the present instance I have shown three
inlet ports 171 and three outlet ports 18, in dia-
metrically opposite portions of the cylinder wall,
with each of the two sets of ports extending over
about 180 angular degrees of the cylinder wall.
In the passage between the air container 19
and the secavenging inlet ports i1, I provide in
accordance with my invention a plurality of guide
vanes 22 for guiding the air, more specifically for
imparting to the air a circling or rotary motion,
which motion is maintained within the cylinder.
In the present arrangement, as indicated in Fig.
2, four guide vanes are provided of which the two
outer guide vanes are somewhat longer than the
inner guide vanes, They are directed to guide
air into the cylinder through the ports 17 in such

direction as to obtain a minimum of interference :

from the dividing wall between the ports. The
length and the shape of the different guide vanes
may be calculated or determined by experiments
so as to obtain the best result, to wit: through
cleaning of the cylinder and good combustion, or,
from another viewpoint, minimum consumption
of fuel. The guide vanes 22 in the present in-
stance are produced by a simple manufacturing
process. They are cut out from a steel sheet 23
suitably secured between the cylinder jacket 13
and the air manifold 19. The direction of air flow
through the vanes into the cylinder is indicated in
Figs. 1 and 2 by arrows 24,

The arrangement of Fig. 3 comprises a cylinder
having a wall 25 with air inlet ports 26 and outlet
ports 271 corresponding to- the ports 1T and 18
respectively, of Fig. 1. The cylinder wall is sur-
rounded by a water jacket 28 corresponding to
the jacket I3 of Fig. 1. An air manifold 29 cor-
responding to the manifold 19 of Fig. 1 is secured
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to the water jacket 28 and communicates with
the ports 26. A plurality of guide vanes 30 cor-
responding to the vanes 22 of Figs. 1 and 2 are
disposed in the passage of the air between the
manifold 29 and the air inlet ports 26. In ac-
cordance with the modification of my invention,
the guide vanes 30 are secured to a steel sheet 31
by hinges 32 and in addition are pivotally con-
nected to a rod 33 secured to a lever 34 permitting
adjustment of the guide vanes. It is to be noted
that in the present instance some of the guide
vanes are straight and others curved to obtain
the best result.

With my invention I have provided an im-
proved arrangement for conducting the air into
the cylinders of two-cycle internal combustion
engines whereby a considerable saving in fuel
and a clear exhaust are obtained.

A special advantage of my invention is that it
can be provided in finished machines. PFurther-
more, with the application of my arrangement
it is no longer necessary to provide the air in-
let ports along the entire circumference of the
cylinders, but it is sufficient if these air inlet
ports are provided in known manner along a part
only of the circumference of the cylinder walls.
As pointed out above the guide vanes are also
effective in machines, the ports of which are
radially directed, that is without consideration
as to the desired air rotary motion within the
cylinders. Also, in these cases a considerable
improvement of the operation of two-cycle com-
bustion engines may be obtained by the pro-
vision of additional guide vanes in accordance
with my invention. The adjustment of the guide
vanes may be effected simply by observing the
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appearance of the exhaust gases, that is the
vanes are adjusted until the gases exhausted
from the engines are clear or invisible. The
guide vanes may also be simply adjusted in ac-
cordance with the fuel consumption.

What I claim as new and desire to secure by
Letters Patent of the United States, is:

1. In a two cycle internal combustion engine
having a cylinder with a plurality of circumfer-
entially spaced air inlet ports, the combination
of an air container provided with an opening
registering with said ports and provided with a
plurality of adjustable guide vanes arranged in
sald opening and in proximity to said ports for
effecting a rotary motion of the air moving from
sald container to said cylinder, said rotary motion
being adjustable during operation of said engine
by means of said adjustable vanes whereby the
most efficient fuel consumption may be obtained
for different operating conditions.

2. In a two cycle internal combustion engine,
the combination of a cylinder casting provided
with. a plurality of circumferentially spaced air
inlet ports in its side wall which normally direct
air substantially toward the center of said cyl-
inder, a sheet metal air tank attached to said
cylinder, and provided with openings substan-
tially registering with said ports, and vanes pro-
jecting from said openings towards said ports
and shaped so as to direct air from said tank
through said ports in a direction which is at an
angle to the normal air flow through said ports
to effect a rotary motion of said air in said cyl-
inder.
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