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My invention relates to improvements in the
valve mechanism of high-speed internal combus-
tion engines of the opposed piston type in which
two individual sleeves operate in a pair of op-
posed cylinders possessing the same cross-section
throughout their lengths; and the objects of my
invention are, first, to provide means for posi-
tively steering the movement of said valves in a
confined way and in a constrained manner; sec-
ond, to afford facilities for the self-sealing of said
valves to the cylinder wall; and, third, to elimi-
nate the possikility of the piston rings getting
stuck fast to the valve ports.

Valve mechanisms for internal combustion en-
gines of the opposed piston type embodying pairs
of sleeve valves between cylinder walls s';nd pistons
are known. Said sleeve valves possess ports. or
slits operating in- conjunction with the intakes
and exhausts of the cylinders, they are not self-
sealing, are not positively steered along a confined
and prescribed path nor in a constrained manner

and also do not move in a common cylinder pipe -

of constant cross-sectional area. ‘They are, on the
contrary, moved by means of spring-actioned le-
vers and steer with the aid of beveled edges in the
manner of valves between two ce-axial cylinders
in a special place of explosion which latter is sep-
arated from the cylinders by means of annular
slits and has a smaller cross-sectional area. Such
2 latter arrangement of the valve mechanism can-
not be used practically in the case of high-speed
internal combustion engines, e. g. aircraft motors,
due to the lack of a positive and compulsory run
and of the self-sealing feature and due to the
danger of the piston rings getting stuck fast. It
has been proposed to use the marginal edges of
sleeve valves for the steering of internal combus-
tion engines with pairs of cylinders lying parallel.
These latter; however, also were provided with
piston rings which were raking the intake and
exhausi-slits, whereby said rings easily became
stuck fast to the latter. This is the reason why
such a valve mechanism allows but a relatively
slow opening and closing action of intake and ex-
haust. Moreover, due to the cylinders lying par-
allel, such a latter design calls for an interconnec-
tion of the places of explosion necessitating the
existence of faulty or injuricus spaces. Thus this
latter proposition also cannot be practically used
for the steering of high-speed internal combus-
tion engines. Again one has proposed, in the case
of internal combustion engines with a single. cyl-
inder, to use a single, partly self~sealing and posi-
tively actuated sleeve valve. This latter was also
however, steered by means of slits and thus the

(C1. 123—51)

danger of the piston rings becoming entangled
with said slits remained. Moreover, such a latter
sleeve-valve alone had to steer the intake as well
as the exhaust and it had to be provided with in-
terior and exterior sealing rings. Other proposi-
tions along this line of thought and embodying
a single sleeve for steering purposes lacked the
self-sealing feature and the Teature of the com-
pulsory rumn. '

The present invention now, in order to provide
a valve mechanism for internal combustion en-
gines of the opposed piston type embodying two
axially movable sleeves and the self-sealing fea-
ture and thus suited for high-speed motors, has
one of the two sleeves which are adapted as re-
ciprocating valves sieer the intake-openings and
the other sleeve steer the exhaust-openings, both
sleeves steering by way of their marginal edges in
a.through-going cylinder pipe of constant cross-
section .and whereby said steering is done in a
positive and compulsory ruin.

T attain the above-mentioned objects by the
mechanism illustrated in the accompanying draw-
ing, in which—

Fig. 1 is a vertical section through the engine-
block and through a pair of opposed cylinders;

wig. 2 shows the action of the marginal edges
of the two sleeves in steering the intake ports;

Fig. 3 shows the marginal edges of the two
sleeves at the moment of explosion; and

Tig, 4 shows said edges steering the exhaust
ports at the initial position of the pistons.

{ and 2 are two co-axial cylinders lying oppo-
site each other and being rigidly interconnected
and housing the pistons 3 and 4 which are pro-
vided with sealing rings and which are actuated
by crankshafts 6. Tis the place of explosion com-
mon to both cylinders, Thin-walled cylindrical
sleeve-valves 8 and @ are located between the
cylinder walls and the pistons, said: sleeves being
cperated by way of drives {8 which latter impart
to the first, in an otherwise well-known manner,
an unequally oscillating movement. il is the
intake and 12 the exhaust, 18 and {4 are the spark
plugs. Said sleeves §and 9 do not possess slits or
openings in their skirts, but steer solely and ex-
clusively by means of their marginal edges 15 1y~
ing toward. the place of explosion.  Sleeve 8
steers the intake port and sleeve 9 the exhaust
port.

The distance T between the two sleeve valves
8 and 9 at the moment of explosion (¥ig. 3)
may be kept very small which circumstance -is
very advantageous in the case of Diesel motors
which require a high ratio of compression.
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In order to make the sleeve valves at their
marginal steering edges self-sealing by means
of the pressure of the explosion, they are pro-
vided with slit-like recesses 1§ (Figs. 2 and 4).

It also was possible to have sleeve 8 steer the
intake port and sieeve 8 the exhaust port. The
steering operation of the valves becomes evi-
dent from Figs. 2 and 4.

The advantages of my invention are the fol-
lowing: Both sleeve valves 8 and 8 have no open-
ings so that a sticking fast of piston rings § to any
valve ports cannot take place; the piston rings 5
also do not pass over the marginal steerings edges
I8, which latter need project but for 3 very small
distance into the place 7 of the explosion (Fig.
3) so as to expose them as little as possible
to the explosion—e. g. in the case of sleeve
valves of 2 millimeter thickness it is sufiicient
to have the latter project approximately 5 milli-
meters into space 7 and the explosive pressure
then is sufficient for expanding and thus seal-
ing the edges of sleeves 8 and § which are pro-
vided with recesses {8. A sealing of those ends
of sleeves 8 and 8 which project out of cylinders
¢ and 2 by means of covers is not necessary; the
absence of port openings in the sleeves allows
the adoption of  great cross-sections for the
bassages, particularly since each of the sleeves
has to attend but one phase.

The engine illustrated also could possess op-
posed pistons operating in  two cylinders the
longitudiral axes of the latter intersecting at an
oblique angle instead of at right angles as shown,

I claim:

1. In an internal combustion engine, the com-
bination comprising two opposed pistons, a com-
men cylinder having the same inner cross sec-
tion throughout for said opposed pistons and
having inlet and exhaust ports, a sleeve valve for
each piston of relatively thin material interposed
between the piston and the interior wall of said

-cylinder, one of said sleeve valves controlling

the inlet port and the other contreiling the ex-
haust port, said sleeve valves controlling said
ports by their inner edges which slide across
said ports and beyond the same in coopera-
tion with said constant cross sectional inner wall
of said cylinder.
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2. In an internal combustion engine, the com-
bination comprising two opposed pistons, a com-
mon cylinder for said opposed pistons having
inlet and exhaust ports, a sleeve valve for each
biston of relatively thin material interposed be-
tween the piston and the interior wall of said
cylinder, one of said sleeve valves controlling
the inlet port and the other controlling the ex-
haust port, said sleeve valves controlling said
ports by their inner edges which slide across and
beyond said ports in cooperation with the inner
wall of said cylinder.

3. In an internal combustion engine, the com-
bination comprising two opposed pistons, a com-
mon cylinder having the same inner cross section
throughout for said opposed pistons and having
inlet and exhaust ports in an intermediate zone
of said cylinder of uniform cross section, a sleeve
valve for each piston free from ports and of
relatively thin material interposed between the
biston and the interior wall of said cylinder and
sliding on said interior wall up to and beyond
the respective ports of the cylinder, one of said
sleeve valves controlling the inlet port and the
other controlling the exhaust port, said sleeve
valves conireclling said ports by their inner edges
which slide across said ports and beyond the
same. in cooperation with said constant cross
sectional inner wall of said cylinder.

4. In an internal combustion engine, the com-
bination comprising two opposed pistons, a com-
mon cylinder for said opposed bistons having
inlet and exhaust ports in an intermediate zone
thereof, a sleeve valve for each piston free from
ports and of relatively thin material interposed
between the piston and the interior wall of said
cylinder and sliding on said interior wall up to
and keyond the respective ports of the cylinder,
one of said sleeve valves controlling the inlet
port and the cther controlling the exhaust port,
said sleeve valves controlling said ports by their
inner edges which slide across and beyond said
ports in cooperation with the inner wall of said
cylinder.
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