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port 42 being never indirect communica 
tion with the engine cylinder. The piston 
at each side of the piston pin, is provided 
with two passages 43 and 44, one of which is 
adapted to connect the port 32 with a 
port 45 in the side of the cylinder when the 
engine is at the end of its explosion stroke 
or intake stroke. The port 45 communi 
cates with the outside atmosphere, so that at 

O the end of the explosion stroke, the auxiliary 
cylinder 45 may communicate with the out side atmosphere through the passages 31 
and 43 and the ports 32 and 45. The pas 
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sage 44 extends transversely of the piston 
and is adapted to connect the port 32 with 
the port 42 when the piston is at the end of 
its compression stroke or its exhaust stroke. 
When this piston is in operation, the auxil 
iary cylinder 34 may communicate with the 
auxiliary cylinder 25 through the passages 
40, 44 and 31 and the ports 42 and 32. In the operation of my improved engine, 
the parts will be in the position indicated in 
Fig.1 when the upper end of the piston is at 
the beginning of the compression stroke, and 
the lower end of the piston is at the begin ning of the suction stroke. The auxiliary 
cylinder 25 of the upper end of the working 
cylinder is in communication with the out 
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side atmosphere, so that the upper valve 28 
will remain closed under the action of the 
weight of the piston 29 and the spring. As 
there is no pressure in the engine cylinder, 
there will be no pressure beneath the auxil 
iary piston 38 and the exhaust valve 37 will 
remain closed. The two valves remain 
closed during the compression stroke and 
during the explosion or working stroke. As 
soon as the piston uncovers the port 41, as 
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indicated in Fig. 2, the pressure of the ex 
haust gas in the engine cylinder will raise 
the piston 38, as indicated, and this will 
open the exhaust valve. 
immediately closes the port 41 as it travels 
upwardly from the exhaust stroke, and a 
quantity of gas is confined in the auxiliary 
cylinder 34 to hold the exhaust valve open 
during the exhaust stroke. When the pis 
ton reaches the end of the exhaust stroke, 
the parts will come to the position indicated 
in the lower portion of Fig.1. The passage 
44 will establish communication between the 
two auxiliary cylinders and the exhaust gas 
willflow from the auxiliary cylinder 34 to the 
auxiliary cylinder 25, to open the inlet valve 
28. The auxiliary piston 38 is larger than 
the piston 29, and the springs and weights 
are so proportioned that the escape of gas 
through the passage 34 from one auxiliary 
cylinder to the other, will permit the exhaust 
valve to close and the inlet valve to open. 
The ports 32 and 42 are almost immediately 
closed and a quantity of gas is confined in 
the auxiliary cylinder 25 to hold the inlet 
valve open during the suction stroke. At 
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the end of the suction stroke, the passage 48 
comes into operation, as indicated in the up 
per portion of Fig. 1, and the gas in the 
auxiliary cylinder 25 is permitted to escape 
and the inlet port to close. This completes 
the cycle of operations. Both valves are op 
erated entirely by gas pressure and the ports 
through which the gas passes to the auxil 
iary cylinders are controlled solely by the 
Working piston, So that no mechanical con 
nections need be employed. It is, of course, 
evident that the gas delivered to the auxil 
iary cylinders might come from a storage 
chamber instead of being the exhaust gas of 
the working cylinder. The air or gas might 
be compressed by any suitable means and its 
delivery to and escape from the auxiliary 
cylinders be controlled by the ports and pas 
Sages in the piston. . • 
Having thus described my invention, I 

i claim as new and desire to secure by Letters 
Patent: 

1. An internal combustion engine, includ 
ing a cylinder, a piston within said cylinder, 
an inlet valve for controlling the admis 
sion of gas to said cylinder, a chamber 
adapted to receive exhaust gas from said 
cylinder at the end of the working stroke, 
and means operated by said exhaust gas 
when the piston is at the end of the exhaust 
stroke for opening said inlet valve. 
. 2. An internal combustion engine, includ: ing a cylinder, a piston therein, an inlet 
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for controlling the admission of gas to said 
cylinder, an auxiliary piston therein and op 
eratively connected to said inlet valve, means 
for receiving exhaust gas when said first 
mentioned piston is at the end of its power 
stroke, and means for transferring said gas 
to said auxiliary cylinder to open the inlet. 
valve when said first-mentioned piston is 
at the end of its exhaust stroke. 

3. An internal combustion engine having 
a working cylinder, a working piston, an 
inlet valve, means for storing a portion 
of the gas escaping from the cylinder when 
the piston is at the end of its power stroke, 
and means for opening said inlet valve by 
the pressure of said stored gas when the 
piston is adjacent the end of its exhaust 
stroke. , ?-* 

4. An internal combustion engine, com prising a working cylinder, a working pis 
ton, an inlet valve, a movable member oper 
atively connected to said inlet valve, means for storing a portion of the gas escaping 
from the working cylinder when the piston 
is at the end of its working or power stroke, 
and a passage through the piston for trans 

a portion of said stored gas to said 
movable member to operate the latter and 
the inlet valve when the piston is adjacent 
the end of its exhaust stroke. , 
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5. An internal combustion engine, includ- w 
ing a cylinder having inlet and exhaust 
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valves, a working piston within said gylin 
der, auxiliary cylinders, auxiliary pistons 
within said cylinders and operating said 
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valves, means for delivering fluid under 
pressure to one of said auxiliary cylinders 
to open the exhaust valve, and means for 
transferring said fluid from said auxiliary 
cylinder to the other auxiliary cylinder to 
open the inlet valve. 

6. An internal combustion engine, includ 
ing a cylinder having inlet and exhaust 
yalves, a Working piston within said cyl 
inder, auxiliary cylinders, auxiliary pistons 
within said cylinders and operating said 
valves, means for delivering fluid under 
pressure to one of said auxiliary cylinders 
to open the exhaust valve, and means for 
transferring said fluid from said auxiliary 
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cylinder to the other auxiliary cylinder to 
open the inlet valve, both of said means be 
ing controlled by the working piston. 

7. An internal combustion engine, com 
prising a working cylinder having an inlet 
valve and an exhaust valve, a working pis 
ton, an auxiliary cylinder, an auxiliary pis 

ton within said auxiliary cylinder and op 
eratively connected to said exhaust valve, a 
passage connecting saids working cylinder 
and said auxiliary cylinder when said work 
ing piston is at the end of its explosion 
stroke, a second auxiliary cylinder, an aux 
iliary piston disposed therein and opera 
tively connected to the inlet port, a passage through said working piston connecting said 
first-mentioned auxiliary cylinder with said 
second-mentioned auxiliary cylinder when 
said working piston is at the end of its ex 
haust stroke, and a passage through said 
piston and connecting said second-men 
tioned auxiliary cylinder with the outside 
atmosphere when said working piston is at 
the end of its suction stroke. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

OTTO E. FREAR. 
Witnesses: 

E. A. PACKER. 
FREDERICK C. F?w. 
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