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This invention relates to internal combustion 
engines and it aims to provide a novel exhaust 
means or mechanism which will result in the pro 
duction of more power to the engine, without 
additional fuel, and hence, result in greater 
economy. 

It is particularly aimed to provide such a means 
as will be applicable to either two- or four-cycle 
engines and which will include high pressure ex 
haust through the exhaust manifold as usual, and 
low pressure exhaust to the atmosphere, both 
the high pressure and low pressure exhausts oc 
curring during the common exhaust stroke of the 
piston. - 

The more speci?c objects and advantages will 
become apparent from a consideration of the de 
scription following taken in connection with ac 
companying drawings illustrating an operative 
embodiment. 
In said drawings: ' 

Figure l is a view in central longitudinal sec 
tion through the cylinder and associated parts 
of a two-cycle internal combustion engine. the 
piston being in position for ?ring; 
Figure 2 is a view similar to Figure 1 with the 

piston shown at the end of an exhaust stroke; 
Figure 3 is a cross section taken on the line 

3-3 of Figure 2; and 
Figure 4 is a view similar to Figure v1 but 

through a four-cycle internal combustion engine. 
Referring speci?cally to the drawings wherein 

like reference characters designate like or similar 
parts, and ?rst to the two-cycle internal com 
bustion engine shown in Figures 1 to 3, I0 desig 
nates a cylinder in which a conventional piston 
I I is adapted for reciprocation. The intake pipe 
is shown at I2, the spark plug at I3 and the 
usual exhaust pipe leading from said cylinder 
is disclosed at I8. In this instance, a high-pres 
sure exhaust pipe I4 leads from cylinder I 0 to 
the atmosphere and contains a check-valve at 
I5, which is a non-return valve as it is inclined 
so that it can only open outwardly under high 
pressure and cannot open inwardly. This valve 
may be of any suitable design for example, may 
be pivoted at I6 to a screw or other removable 
plug II. 

It will be noted that when the exhaust stroke 
of the piston I I, that is, in moving from the posi 
tion of Figure 1 to the position of Figure 2, that 
the pipe I4 is ?rst uncovered and the pipe I8 
then uncovered, during the same or common 
stroke of such piston. 
In the operation of the engine, as the piston 

II moves downwardly on its exhaust stroke, it 
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2 
?rst uncovers the pipe I4 which because of the 
high pressure, would force some of the gas out 
of the same undiluted. In continuance of such 
travel, the piston also uncovers the low-pressure 
pipe I8, allowing the cylinder to thus be thor 
oughly scavenged and ?lled with fresh air for 
the next cycle. vSince the gas in the high pres 
sure manifold would be free from dilution, it 
would have a higher temperature than normal 
two-cycle engines. The gas obtained maybe ap 
plied to any useful purpose. 
Present-day two-cycle internal combustion en 

gines of industrial and marine type use some kind 
of waste heat boilers for the conversion of waste 
heat for several uses which has its limitation 
owing to the mixing of the cool air with the hot 
exhaust gas, and also the back pressure imposed 
on such engines which tends to reduce fresh air 
to the cylinder and a reduction in power de 
livered from the engine. My invention over 
comes these disadvantages. I 

The bene?cial results attained with the two 
cycle engine structure of Figures 1 to 3‘ may also v 
be obtained in a four-cycle engine as disclosed 

. in Figure 4. This engine has a cylinder I8 in 
which a piston I9 is reciprocable. The intake 
pipe is shown at 2B in connection with an intake 
valve 2|. The spark plug is shown at 22. The 
usual exhaust pipe 26 communicates with the 
cylinder I8 and is closed or controlled by an 
exhaust valve 24. The pipe 23 includes a plug 
I1’ to which a no -return valve I5’ is pivoted 
at I6’ so as to function in the same manner as 
valve I5. Pipe 23 serves as a high pressure ex 
haust pipe and it communicates at a port 25 
through valve 24 with the cylinder, which may 
be formed integral therewith and which com 
municates with the atmosphere, being under con 
trol of a mechanically operated Valve 21. Such 
valve may be either directly operated from the 
engine or externally timed and operated electri 
cally, hydraulically, etc., of poppet, gate, sleeve, 
or other type. The valve is adapted to be me 
chanically and positively operated from any suit 
able moving part of the engine. 
In the operation of this four-cycle engine of 

Figure 4, valve 24 is opened mechanically by 
operation of the engine, allowing the hot gases 
to pass the exhaust valve 24, and valve I5’. At 
a given point of piston travel on the exhaust 
stroke in which maximum power may be obtained 
from the exhaust, mechanically operated valve 21 
which is normally closed, would open, allowing 
the remainder of the gases to ?ow to the atmos 
phere, thus establishing communication between 
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the cylinder l8 and the atmosphere. The gas 
passing the valve l5’ could be used or applied to 
any desired work such as the operation of a gas 
turbine, to a piston type engine, to providing 
additional power to the shaft of the engine, or 
be used to run any auxiliary mechanism such 
as the super-charger, water pump, compressor or 
the like. 
With the present invention, more power may 

be obtained from a given internal combustion 
engine without the use of extra fuel and hence 
greater economy per unit; also the exhaust gas 
from the engine may be used to produce steam 
in boilers for heat during winter, in laundries or 
the like for heating water, etc., therefore reduc 
ing the expense of the plant; in the invention 
the gas trapped in 
may be used to run exhaust 
in turn will drive super-chargers for super-charg 
ing the engine, to run water pumps, run genera 
tors for lights, ventilators for engine room ‘extra 
power to the shaft of the engine all without the 
use of extra fuel. i The gas may also be used With 
out any engine capable of converting heat,lpres 
sure orboth into power (reciprocating, boilers, 
etc.). It may also be used to clean exhaust gas 
or carbon which might increase the wear of en 
gines and the gas could be passed, ?rst, through a 
usual spark arrester, which by centrifugal action 
would clean the gases of impurities. There would 
be no back pressure on the engine which would‘ 
tend to reduce the output as the ?nal stagev of 
the cycle would be reduced to atmospheric pres 
sure through low-pressure manifold. It is pos 
sible to use the invention with the Buchi turbo- . 
charge system connected to either high or low 
pressure manifolds. The auxiliaries used (tur 
bine-reciprocating) may be integral with the 
engine or separate therefrom, geared, with or 
without clutches, as the design will allow for the 
most ef?cient operation. An airplane engine at 
low altitude could use part of the exhaust gas to 
run generators, etc., but at high altitudes all could 
be diverted for use of the super-charger. ‘ 
The invention will prevent the mixture of cold, 

scavenging air with the hot exhaust gas such as 
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two-cycle and super-charged engines. The in 
vention is applicable to two,- or four-cycle inter 
nal combustion engines, double or single acting, 
auto or Diesel cycle and adaptable to new as well 
as old engines. ' ‘ " ' 

It is known that the thermal efficiencies and. 
heat-distribution e?iciency of internal combus 
tion engines are (Diesel) powered to shaft 30 
percent, friction 9 percent, cooling water 25 per 
cent, exhaust gases 28 percent, radiation and 
other losses 8 percent. After using 30 percent 
for power, the largest single loss is through the 
exhaust. This invention tends to reduce this loss. 
The principal parts of the invention are the ex 
tra exhaust manifold as a duplicate of the usual 
exhaust manifold, directly connected from each 
cylinder and "known as the high-pressure mani 
fold; a non-return valve, one for each cylinder 
at the opening of high-pressure manifold and 
automatically operated to trap exhaust gas in 
the high-pressure manifold for further use; and 
the mechanically .operated valve, one for each 
cylinder, situated at the opening of the low 
pressure manifold. 

It will be understood that the structure of my 
invention may beembodied in existing engines 
by way of attachment, as Well as being capable 
of manufacture at the factory into such engines. 
Various changes may be resorted to provide 

they fall within the spirit and scope of ‘the ap 
pended claim. ' . 

I claim as my'invention: 
In an internal combustion engine, in combl— 

nation with a cylinder and a piston reciprocable 
therein, a high pressure exhaust pipe leading a 
from the cylinder under control. of an exhaust 
valve, a low pressure exhaust pipe close to and 
in communication with the high pressure exhaust 
pipe at the end thereof controlled by said, ex~ 
haust valve, arranged to communicate with the 
atmosphere, valve means operable to, open the 
low pressure exhaust pipe subsequent to opening 
of the exhaust valve, the ?rst-mentioned exhaust 
pipe having a check-valve therein constrained to 
open outwardly. ' ' V 

EGBERT CLARK.» 


