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lay-crankpin and by the arrangement shown the 
movement of the valve at the time of Opening or 
at the time of closing is comparatively rapid, 
while its movement towards the lower end of 
the stroke is very much slower. 

In the drawings the main crank is shown as 
about 95 back of the lower dead center and at 
some such point as this-possibly considerably 
later-I propose to begin opening the exhaust 
valve so as to let down the gas pressure in the 
cylinder in ample time before the inlet ports 
are exposed by the piston and before scavenging 
should begin. I therefore set the crankpin of the 
lay-shaft 25 in position a' as shown, the bell 
crank 20 being in the position shown and the 
lower edge of the piston valve being even with 
the lower edge of the exhaust ports as shown in 
Fig. 1 so that the valve is just about to open. 
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The main engine crank turns in a direction clock 
wise as shown by the arrows, and the lay-crank 
turns in the opposite direction, so that by the 
time the main crank has reached the position b, 
the lay-crank has reached a corresponding po 
sition b' and the piston valve has been drawn 
up suficiently to open the exhaust port fully. 
As the main crank moves from the position b 
to the position c which causes the piston to cover 
and close the inlet ports the lay-crank moves 
to a corresponding position c' and this brings 
the valve back into the position shown in Fig. 1 
just closing it. Cylinder compression therefore 
begins at this point and the cylinder pressure is 
equal to the scavenging pressure or approximates 
it. As the main crank moves from position c to 
position d' the lay-crank moves to the corre 
sponding position d and brings the valve to its 
botton position with all the piston rings resting 
on the solid part of the valve cylinder so that the 
valve is gas tight in this position. This post 
tion of the valve is shown in Fig. 3. As the main 
crank passes over the upper-dead center combus 
tion takes place and the maximum pressure at . 
that time or soon thereafter comes on the main 
piston and also on the piston valve, but while 
the lay-crank has moved up through a consider 
able arc this has produced only a little movement 
of the bell crank 20 and as the connecting rod T. 
is still operating at practically the dead center, 
the valve has not gone up materially. The valve 
does not move materially until the pressure in 
the main cylinder has very substantially declined. 

In order to reduce the stresses on the valve 
and valve-operating mechanism as much as pos 
sible, I arrange the relative areas of the inlet 
ports and the exhaust ports so that only a Small 
part of the total pressure drop takes place in 
passing through the inlet port leaving a large 
proportion of the total pressure drop to be avail 
able for causing the flow through the exhaust 
ports. This not only increases the velocity 
through the exhaust valve but it enables a small 
er piston and smaller exhaust ports to be used. 
It also results in a higher pressure in the cylin 
der during scavenging and an increased super 
charge at the end of the stroke, provided the 
exhaust valve is closed in time to permit the 
scavenging air to flow in as fast or faster than 
it can flow out through the exhaust valve as the 
inlet ports are being closed by the piston. 
My exhaust piston valve and operating mecha 

nism has also the great advantage that it can be 
operated at very high speed-much higher than 
is possible with poppet valves, particularly in a 
two-cycle engine, and the mechanism is extreme 
ly simple and rugged. The closing movement of 
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the piston valve also increases the compression 
in the cylinder and adds several per Cent to the 
power of the engine. It is also quite important 
in a high speed engine to have ample scavenging 
air reservoir capacity for all the inlet ports so 
that during the period of scavenging, which may 
not be more than 1/50th of a second, the volume 
of air surrounding the scavenging ports will be 
sufficient to feed these ports promptly. For this 
purpose I provide an air belt 4 and 4 on each 
side of the cylinder so as to feed the ports on 
both sides effectively and these air belts or head 
ers are connected by air passages through be 
tween the cylinders so as to feed the ports lying 
between the cylinders, 

In the operation of the mechanism in some 
cases I prefer to use two exhaust piston valves 
2, 2', somewhat smaller than the single ex 
haust valve in the centre. These are shown in 
top view (Fig. 6) and the operation of the actu 
ating mechanism (which is similar to that al 
ready described) will be readily understood by 
examination of igs. 4 and 5, the be crank 20 
being forked to take care of the two connecting 
rods f, f' and being driven by a single long 
connecting rod 22 reaching down to the lay-shaft 
25, as shown. 

In Figs. 7 and 8, the latter of which is a sec 
tion taken on the plane - Fig. 7, I show an ar 
rangement of two headers and cross passages for 
feeding the air effectually and promptly to the 
cylinder inlet ports. 4-4 are the two headers, 
0-0-0 are openings in the housing walls to 

permit the air to flow from the headers to the 
outer walls of the cylinder. The upper wall 32 
and the lower wall are carried right across the 
cylinder so as to make a passage connecting the 
two headers. To enable the cylinder liners to be 
close together so as to make as short an engine 
as possible, I provide openings in the wall of the 
housing which permits the air to flow from ei 
ther side into the space surrounding the liner. 
I also provide openings in the cross wall of the 
housing so as to permit air to flow from both 
sides of the Wall into the liner which is drawing 
scavenging air at that instant. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A two-stroke cycle engine comprising a cyl 

inder and piston, a crank and connections for 
transmitting the reciprocatory movements of said 
piston to said crank, an inlet port and an exhaust 
port, and a port-controlling means comprising a 
piston valve, a bell-crank, a rod connecting an 
arm of said bell-crank and piston valve, a crank 
turning at the same speed of revolution as said 
engine-crank, and a rod connecting the second 
named crank and an arm of said bell crank, the 
arrangement of said 'cranks and connections be 
ing such that the rod connected to said piston 
valve and the arm of the bell crank to which it 
is connected are approximately on dead center 
at the same time that the engine-crank and its 
connecting-rod are on dead-center. 

2. A two stroke cycle engine according to claim 
1, wherein the piston-valve, the port controlled 
thereby, and the crank-arm which is attached to 
the piston-valve connecting-rod are so construct 
ed and arranged that the port is opened, and 
closed in that part of the arc of movement of 
the aforesaid arm in which it is generally at right 
angles to its dead-center position and moves the 
piston valve rapidly, the movement of the piston 
valve after the port is closed being effected in 
that part of the arc of movement of the afore 
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said arm in which it approaches dead-center and 
moves the piston valve most slowly. 

3. A two stroke cycle engine comprising a cyl 
inder and piston, a crank and connections for 
transmitting the reciprocatory movements of 
said piston to said crank, an inlet port and an 
exhaust-port, and port-controlling means com 
prising a piston-valve, a bell-crank, and means 
timed with the speed of revolution of said en 
gine-crank for Oscillating said bell-crank to move 
said piston-valve to open and close the port con 
trolled thereby, the arrangement of the parts be 
ing such that the arm of the bell-crank which is 

3 
connected to the piston-valve is approximately 
On dead-center at the same time that the engine 
crank and connecting-rod are on dead-center, . 
and such that the piston-valve opens and closes 
said port in that part of the arc of movement of 
said arm in which it is generally at right-angles 
to its dead-center position and moves said pis 
ton-valve rapidly, the movement of the piston 
valve after the port is closed being effected in 
that part of the movement of the aforesaid arm 
in which it approaches dead-center and moves 
the piston-valve most slowly. . 
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