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1,851,530 

PATENT OFFICE 
INTERNAL COMBUSTION ENGINE 

Application filed October 2, 1929, Serial No. 396,762. Renewed September 4,1931? 
This invention relates to internal combus 

tion engines, and more particularly to de 
vices of this character of the two-cycle type, 
but it is to be understood that an engine em 
bodying the principles of this invention may 
be constructed for four-cycle or six-cycle op 
eration. . . . . 
An important object of the invention is to 

provide, in a manner as hereinafter set forth, 
engine of the aforementioned character 

wherein the exhaust and intake operations 
are caused when the piston is in distinctly 
different positions in the cylinder, thus elim 
inating the danger of pre-ignition which 
often occurs in conventional two-cycle en gines due to the incoming gas contacting 
with the hot exhaust. gases which have not 
completely left the cylinder. - 
Another important object of the invention 

20 is to provide an engine of the aforementioned 
character wherein a vertically reciprocating 
cylinder head is utilized for the purpose of 

25 

compressing the explosive charge and where 
in said reciprocating head constitutes the 
major portion of the combustion chamber. 
Other objects of the invention are to pro 

vide an internal combustion engine of the 
aforementioned character which will be sim 

30 
ple in construction, strong, durable, efficient 
in its use, and which may be manufactured 
at low cost. - 

views, and wherein:- 

Other objects and advantages of the inven 
tion will become apparent from a study of 
the following specification, taken in connec 
tion with the accompanying drawings where 
in like characters of references designate 
corresponding parts throughout the several 

Figure 1 is a verti 
ing the position of the piston and the recip 
parts of the engine at the time the explosion 
takes place in the combustion chamber. 

Fig.2 is a vertical sectional view showing 
the relative positions of the parts when the 
exhaust operation is taking place and when 
the incoming gases have been drawn into the 
lower chamber of the cylinder. 

Fig. 3 is a vertical sectional view showing 
the relative position of the parts when the 

line 4-4 of Fig.1. 

or grooves 6. 

grooves or recesses 6 

... a . . . interior of said section. . . . . . . . cal sectional view show 

'?h charge is entering the combustion cham 
: 061. . , 

Fig. 4 is a horizontal section taken on the 
Fig. 5 is a horizontal section taken approxi 

mately on the line 5-5 of Fig. 2. vi, , 
Referring to the drawings in detail, the 

reference character 1 designates generally 
the cylinder of the engine and comprises a 
lower portion or section 2 and an upper sec 
tion 3 or less diameter than said section 2. 
The upper portion of the section 3 is adapted 
for telescopic distortion in a vertically re 
ciprocating head 4 in the closed upper end 
of which is a sparkplug 5. Adjacentits low 
er end and on its inner periphery, the recip 
rocating head 4 is provided with a series of 
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circumferentially spaced segmental recesses 
The walls of the section 3 of the cylinder, 

are provided with circumferentially spaced 
ducts 7 which communicate at their lower 
ends with the interior of the section 2 and are turned outwardly at right angles adjacent 
the top of Said section 3 and are adapted to 
be brought into communication with the 

of the reciprocating 
head 4. .:.::' . . . . . 

Packing rings 8 are mounted on the upper 
end portions of the section 3 on opposite sides 
of the adjacent terminals of the ducts 7 for 
engagement with the inner walls of the recip 
rocating head 4 for sealing the joint therebe 
tween. Adjacent its lower end of section 3 
is provided with a plurality of radially ex 
tending exhaust conduits 9 which pass be 
tween the ducts 7 and communicate with the 
A piston designated generally by the refer 

s ?? ?? "ence character 10 is mounted for reciproca rocating head as well as all of the moving. tion in the cylinder 1 and comprises a main 
or base section 11 mounted for reciprocation 
in the section 2 of the cylinder and an upper 
section or extension 12 of less diameter than 
the section 11 and adapted for reciprocation 
in the section 3 of the cylinder 1. 
The section 11 is provided with sealing 

rings 13, adjacent its upper end and the sec 
tion 12 is provided with sealing rings 14 ad 
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pression head, said passages and the recesses 
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will fall within the scope of the invention as 
claimed. 
Having thus described my 

I claim as new is:- 
1. An engine of the character described 

comprising a cylinder having upper and 

invention, what 

lower sections, said lower section being of 
greater diameter than the upper section, a 
piston having upper and lower sections 
mounted for reciprocation in the correspond 
ing sections of the cylinder, a reciprocating 
compression head enclosing the upper end of 
the upper section and communicating with 
the interior thereof, a valve for supplying 
fuel to the interior of the lower section of 
the cylinder, the upper section of the cylinder 
being provided with a plurality of passages 
extending from an upper peripheral portion 
to the lower end thereof and communicating 
with the lower portion of the cylinder for 
the reception of fuel therefrom, the com 
pression head being provided with longitudi 
nally extending recesses in the inner wall. 
thereof adapted for registry with the pas 
sages upon reciprocation of said head in a 
manner to establish communication between 
said passages and the interior of the com 
constituting means for conducting the fuel 
from the lower cylinder section to the in 
terior of the compression head, and means for 
rapidly lowering the compression head on the 
cylinder when the piston is substantially in 
its uppermost position in a manner to com 
press the fuel charge therein. 

2. An engine of the character described 
comprising a cylinder having a lower section, 
and means for supplying fuel thereinto, an 
upper section on said lower section of Smaller 
diameter than said lower section, a piston 
comprising a lower section mounted for re 
ciprocation in the corresponding section of 
the cylinder and an upper section for recip 
rocation in the upper section of the cylinder, 
a vertically reciprocating compression head 
slidably mounted on the upper portion of the 
upper cylinder section, said compression head 
and the upper cylinder section being pro 

1,530 3 
3. An internal combustion engine of the 

character described comprising a cylinder, 
having a lower section provided with a fuel 
supply means, a piston having a section 
mounted for reciprocation in the lower sec 
tion of the cylinder, said cylinder being 

diameter than the lower section, an upper 
section on the piston of less diameter than 
the lower section, and mounted for recipro 
a reciprocating compression head mounted 

further provided with an upper section of less 

cation in the corresponding cylinder section, 
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for longitudinal sliding movement on the 
upper cylinder section, said compression head 
and cylinder section being provided with a 
series of circumferentially spaced coacting 
passages adapted to be periodically brought 
into communication with each other by the 
reciprocation of the compression head in a 
manner to establish communication between 
the interior of said head and the interior of 
the lower cylinder section, said upper cylin 
ally extending exhaust passages adapted to 
be closed by the adjacent cylinder section, 
the crank shaft operatively connected to the 

80 

der section being further provided with radi 
90 

piston, a cam mounted on said crank shaft, 
sion head, vertical lift rods anchored in said 
arms and extending downwardly on opposite i 
sides of the crank shaft, expansible coiled 
springs associated with said rods in a man 
ner to urge the compression head upwardly 
on the cylinder, and means carried by said 
rod engageable with the cam for shifting the 
compression head downwardly on the cylin 
der through the medium of said lift rods and 
against the tension of the coiled springs for 
compressing the fuel charge in said head when 
the piston is substantially in its uppermost 
position in the cylinder. 

In testimony whereof I affix my signature. 
WALTER SCOTT STEWAR.T. 

arms extending laterally from the compres 
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yided with passages adapted to be peroidical 
ly brought into communication with each 
other in a manner to establish communication 
between the lower cylinder section and the 
interior of the compression head for con 
ducting the fuel charge from said lower sec 
tion into said head, said upper cylinder sec 
tion being further provided, adjacent its 
lower end, with exhaust ports adapted to be 
closed by the adjacent piston sections, a crank 
shaft operatively connected to the piston, a 
cam mounted on said crankshaft, and means 
engageable with the cam and connected to the 
compression head for lowering same on the 
cylinder while the piston is in substantially 
its uppermost position for compressing the 
fuel chargetherein. 180 
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