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| rotated, the cam 38 thereon raises the tapp 

1,022,177 : 

countersunk to form a seat for a check valve | count of the intimate mixture of the COIn 
35 whose stem 36 extends through the bottom 
of the chamber 33, in position to rest upon a vertically movable tappet 37 in position 

ºbustion gases and the air, the heat is dissi 
pated throughout the entire combined vol 
ume of gasthereby reducing the tempera 

to coöperate with a cam 38 provided thereforture in inverse proportion to the respective 
on the countershaft 29. The check valve 35 
is normally seated by means of a coiled 
spring 39 surrounding the stem thereof, and 
with-its upper end bearing against the under 
side of said chamber 33 and with its lower 
end bearing against a collar or projection 40 
dn the valvestem. 
Near the top of the larger cylinder 8 is a 

port 41 which opens into a chamber 42 whose bottom is provided with a passageway 43 
opening into a second chamber 44which in 
turnis open tothe atmosphere. : 43 is provided with a spring actuated chec 
valve 45 whose stem 46 bears against the 
tappet 37, the arrangement being similar to 
the arrangement for supplying the mixture 
of air and vapor above described, The 
chamber 42 which communicates with the 
larger cylinder has a second opening 47in 
its bottom which communicates with a cham 
ber 48 that is likewise open to the atmos 
phere. This last mentioned opening is also 
controlled by a spring actuated valve 49 
whose stem 50 is in position to be actuated 
by a second cam 51 on the countershaft 29 so 
as to control the release or exhaust from the 
motor. The motoris likewise provided with 
any suitable igniting device 52 adapted to 
effect the explosion of the charge of mixed 
air and vapor above the smaller piston 5 
at the proper time, in conformity with 
common practice. 
The operation of the device is as follows: 

In the normal position of the parts all of the 
valves are closed. When the countershaft is 

et 
37 and thereby lifts the valves 35, 45 from 
their seats so as to admit the explosive 
charge into the small cylinder 7 and a 
charge of air into the larger cylinder 8. 
Thereupon, the springs close said valves as 
the pistons begin theirupward stroke. Dur 
ing the upward stroke of the pistons, the 
explosive charge is compressed in the cham 
ber at the end of the smaller cylinder, while 
the charge of air is forced through the check 
valve 14 and compressed and confined in the 
intermediate chamber 12 above the larger cylinder 8. Thereupon, the igniting device 
effects the explosion of the charge at the 
end of the small cylinder ? substantially 
simultaneously with the turning of the but 

| terfly valve 19 to uncover the passageway 
60 

65 

20 leading to the large cylinder 8 and open 
communication between the intermediate 
chamber 12 and the chamber 11 at the end of 
the small cylinder 7. In consequence of 
these conditions, the large volume of com 
pressed air is forcibly and rapidly inter 
mingled with the explosion gases. On ac 

volumes. 
duced by the expansion of the gases, so that 
at the point of exhaust, it is comparatively little above atmospheric temperature. Inci 
dentally, if there should be an excess of 
vaporin the explosive charge, such excessis 
simultaneously consumed with the air of the 
non-explosive charge. As the turning of the 
butterfly valve 19 opens communication be 
tween the two cylinders 7, 8, the pressure of 
the gases is exerted, against both pistons. 
The pistons are thereby driven forward, the 
release port is opened and on the return 
Stroke of the piston, the gases are driven 
out therefrom, whereupon the cycle of oper 
ation is renewed. Assuming that the mass 
of air in the intermediate chamber 12 is 
equal to three times the mass of explosion 
gases, the temperature of the mixture would 

| be little more than one fourth of the tem 
perature of the explosion gases. So, too, the 
pressure of the mixture would be of little 
more than one-fourth of the entire pressure 
of the explosion gases. It is to be noted, 
however, that the pressure of a given vol 
ume of gas increases with its temperature 
and consequently that, by utilizing the heat 
of combustion to heat the cold air, my engine 
utilizes energy that is commonly wasted in 
heating the walls of the cylinder and radi 
ating therefrom and also by exhausting the 
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The tèmperature is further re 
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gases at a high temperature. It is also noted . 
that by reason of the comparatively low 
temperature secured by my construction, it 
is feasiblè to lubricate the cylinders inter 
nally and thereby minimize the loss of 
energy due to friction. It is also noted that 
by reason of such low temperature, condi 
tions are obtained approximating those pre 
vailing in steam engine practice, whichare 
far more advantageous and economical than 
those heretofore prevailing in the use of 
internal combustion motors. : X 

Obviously, the construction and arrange 
ment of parts hereinbefore described admits 
of considerable modification without depart 
ing from my invention and I do notwish to 
be limited to the details thereof. - Thus, 
While the drawings illustrate a four-cycle 
engine, the invention is applicable to two 
cycle engines and engines of other types. 
So, too, while the larger cylinder in the en 
gine above described takes a fresh charge 
of cool air for each explosion, it is feasible 
to use a portion of the gaseous products of 
combustion of the previous explosion or ob 
tain the non-explosive charge from a differ 
ent Source. W X 

I do not claim herein the method of keep 
ing down the temperature of internal com 
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