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only as a cross head for guiding the main 
piston -7- in its reciprocatory movement 
but together with the guide cylinder -8- 
constitutes a pump for drawing the oil from 
the Source of supply through the port -22 
and into the cylinder -8- on the down 
stroke of the piston -9- and forcibly ex 
pels Such oil from the cylinder—8—through 
the ports --19-, -17- and -16- and 
thence through the passages -18- and 
-20- to the wrist pin or bearing -14 
on the main crank shaft -15-. The upper 
head of the cylinder -1- is provided with 
a central opening -24 - for the reception 
of a suitable spark plug, not shown, but 
which is secured in the usual manner and 
connected to a source of electrical energy, also not shown, for igniting the explosive 
mixture at the end of each compression 
stroke of the main piston -7-. 
AS best seen in Fig. 1, this engine is what 

is commonly known as the three-port type 
and is provided with the usual intake ports 
-25-and-26 - and main exhaust port - -27- but in order to carry out the objects 
of my invention, namely to vary the lead 
and thereby maintain a more uniform inter 
val of time between the opening and closing 
of the ports under varying speeds so as to 
allow the entrance of practically the same 
amount of explosive mixture and complete 
cleansing of the cylinder under high speed 
as under low speed, the cylinder -1 - is 
provided with auxiliary intake ports-25 
and -26'- and an auxiliary exhaust port 
-27'-. The intake port - 25- is located 
as usual in one side of the cylinder just at 
the end of the piston -11- when the latter 
is at the extreme limit of its compression 
stroke to permit the entrance of the explo 
sive mixture from a suitable carbureter, not 
shown, to the lower end of the piston cham 
ber -6- beneath the piston I-7- which 
charge is compressed by the down stroke of 
the piston and forced through a suitable 
port - 28- and by-pass - 29- into and 
through the port -26 - above the piston 
when said port is uncovered by the extreme 
downward movement of the piston - 7 
the inflowing charge being deflected up 
wardly by a plate -30- on the upper end 
of the piston-7- at one side of the center 
of the cylinder thereby aiding in the exhaust 
of the spent gases through the exhaust port 
-27- and thence to the atmosphere or to a 
suitable muffler, not shown, through an ex 
haust conduit -31-. The auxiliary intake 
port -25’- is located just below but in 
close proximity to the main intake port 
-25- to advance the lead of the intake of 
the explosive mixture on the upstroke of the 
piston thereby increasing the interval of 
time between the period of complete open 
ing and closing of the intake ports, the flow 
of the explosive mixture through the auxil 
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iary intake port being controlled by a suit 
able rock-valve -32 -. The by-pass intake 
port -26'- is located just above but in 
close proximity to the intake port -26- to 
advance the lead of intake into the explo 
sion chamber and thereby prolong thein 
terval of time between the opening and clos 
ing of these ports, the flow of the explosive 
mixture through the auxiliary port T-26 
being controlled by a rock valve -33 
similar to the valve -32-. The auxiliary 
exhaust port -27- is located just above 
and in close proximity to the main exhaust 
port -27- and also serves to advance the 
lead of exhaust and to prolong the interval 
of time between the complete opening and 
closing of the exhaust port, the exhaust of 
the spent gases through the port -27-be 
ing controlled by a valve -34 - similar to 
the valves -32- and -33-. These valves 
32-, -33-- and -34 - are provided 

with recesses in one side thereof and mov 
able into and out of registration with their 
respective ports -25'--26'-and-27'- 
but when the engine is running at low speed 
these valves are preferably adjusted to close 
their respective ports as shown in Fig. 1. 
On the other hand, as the speed of the en 
gine increases these valves may be gradually 
adjusted preferably simultaneously by means 
of a hand piece - 38- to open their respec 
tive ports so as to advance the lead thereof 
thereby lengthening or extending the area 
of the intake and exhaust ports as the speed 
of the engine increases. That is, under-in 
creasing speed of the engine, these valves 
may be gradually opened as the speed of the 
engine increases thereby prolonging the in 
terval of time between the maximum open 
ing and complete closing of the intake and 
exhaust ports and permitting the entrance 
of practically the same charge of fuel under 
high speed as under low speed and also 
maintaining the exhaust ports open a suffi 
cient length of time to permit a thorough 
cleansing of the cylinder from spent gases. 
These auxiliary intake and exhaust ports to 
gether with their respective valves consti 
tute means for varying the lead or point of 
cut off of their respective ports and al 
though the auxiliary ports are shown as 
separate openings into the cylinder each 
auxiliary port is regarded as a part of the 
main port or an extension thereof, but for 
clearness of interpretation the ports -26 
and -26'- will be termed in the claims inlet 
ports as distinguished from the intake ports 
-25- and -25’- and when the terms in 
take port, inlet port and exhaust port are 
used in the claim, they are each to be inter 
preted as including their respective auxil 
iary ports. 
RWA I claim is: 
1. In a two-cycle internal combustion en 

gine, a cylinder, a piston movable in the 
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cylinder, said cylinder having an inlet port 
and an exhaust port so located as to be con 
troiled by the piston, and mechanism for 
sinnultaneously extending the effective 
lengths of both ports. 

2. in a two-cycle internal combustion en 
gine, a cylinder and a piston movable there: 
in, said cylinder having an inlet port and 
an exhaust port, both ports being so located 
as to be controlled by the piston, and con 
nected valves operable simultaneously for 
extending the effective lengths of both ports. 

3. in a two-cycle internai combustion en 
gine, aleyinder and a piston novable there 
in, said cylinder having a combustion cham 
ber in one end and a compression chamber in 
its opposite end, the combustion chamber 
being provided with an inlet port, and an ex 
haust port, and the compression chamber 
having an intake port, said ports being so 
located as to be controlled by the piston, 
and means including a valve for extending 
the effective length of the intake port of the 
compression chamber. 

4. in a two-cycle internal combustion en 
gine, a cylinder and a piston movable öhere 
in, said cylinder having a combustion cham 
ber in one end and a compression chamber in 
its opposite end, the combustion chamber 
having an inlet port and an exhaust port, 
and the compression chamber having an in 
take port, said ports being so located as to 
e controiled by the piston, and mechanism 
or varying the effective lengths of aii the 
Orts simulianeously. 
š. Än a tYvo-cyclié internali combustion en 

gine, ?eyiinder and a piston mçYable there 
in, said cylinder having an inlet, port and 
an exhaust port, both ports being so located 
as to be controlled by the piston, and con 
nected rotary valves operable inaiauaily for 
simultaneously varying the effective lengths 
of both ports, 

6. In an internal combustion engine, a 
cylinder and a piston movable therein, said 

cylinder having a main inlet port and an 
auxiliary inlet port, and also provided with 
a main exhaust port, and an auxiliary ex 
haust port, said ports being so located as to 
be controlled by the piston, and separate con 
nected valves operable simultaneously for 
controlling the passage of the gases through 
said auxiliary ports. 

50 

7. In a two-cycle internal combustion en 
gine, a cylinder and a piston movable there 
in said cylinder having an iniet port and an 
éxhaust port, both ports being so located as 
to be controlled by the piston, separate rotary 
valves in said ports for varying the effective 
lengths of such ports, and means for simiii 
ta neousy actuating Said vaives. ... " 

3. in a two-cycle internai combustion en 
gine, a cylinder and a piston moyabie there 
in, said cylinder having a combustion cham 
ber in Oaé end and a compression chamber in 
its opposite end, the combustion chamber ce 
ing provided with an iniet port, and an ex 
halast port, and the compression chamber 
having an intake port, ail of said ports be 
ing so iocated as to be controilled by the pis 
ton, and connected waives operable manu 
ally for simultaneously varying the effective 
iengths of all of the ports. 

9. In a two-cycle internai combustion ei 
gine, a cylinder having a combustion cham 
be in one end and a compression chamber in 
its opposite end, a piston movable in said 
chambers, the combustion chamber being 
provided with an iniet port, and an exhaust, 
porá, and the compression chamber having 
an intake port, said ports being so iocated as 
to be controllied by the piston, rotary waives 
in said ports, and means for simultaneously, 
operating Said valves. 

in witness whereof it have hereunto set 
my hand this 5th day of September i908. 

Witnesses: 
RHI. k8. (CÜRHA973, 
CAROLINE M. McCORRTACEE. 
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