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This invention relates to internal combustion 
engines of the two cycle type and has for the 
primary object, the provision of an improved 
means for compressing the fuel and delivering 
the same to the cylinder of the engine for further 
Compression prior to being ignited and which 
obviates the usual practice of compressing the 
fuel in the crank case of the engine. 
Another object of this invention is the pro 

vision of a compression chamber for the cylinder 
of the engine and provided with a valve in com 
munication thereWith and a piston reciprocal 
with the piston of the cylinder so that air may be 
drawn into the chamber and compressed and 
then delivered to the cylinder of the engine along 
with fuel for further compression prior to the 
ignition thereof, whereby the compressed air 
passing into the cylinder from the chamber will 
aid in drawing fuel from a source into the cylin 
der for mixing with the compressed air so as to 
provide a highly combustible mixture capable 
of producing maximum power when ignited. 
A further object of this invention is the pro 

vision of a novel valve structure for controlling 
the passage between the chamber and cylinder 
and which is automatically operated by the suc 
tion created in the chamber and cylinder during 
the reciprocation of the respective pistons of said 
chamber and cylinder. 
A still further object of this invention is the 

provision of an engine construction which is 
easy to assemble or take apart or to remove the 
interior working parts thereof without renoving 
the crank case or disturbing the lubricant there 
in. 
With these and other objects in view, this in 

Vention consists in certain novel features of coin 
struction, combination and arrangement of parts 
to be hereinafter more fully described and 
claimed. 

For a complete understanding of my inven 
tion, reference is to be had to the following de 
Scription and accompanying drawings, in which 

Figure 1 is a transverse Sectional view illustrat 
ing an internal combustion engine constructed 
in accordance With my invention. 

Figure 2 is a similar view showing the position 
of the pistons within the cylinder and compres 
sion chamber during the exhausting of spent 
gases from the cylinder and the supplying there 
of with fresh fuel and the drawing in of air to 
the compression chamber. 

Figure 3 is a fragmentary sectional view taken 
on the line 3-3 of Figure 1. 

(C. 23-69) 
Figure 4 is a similal view taken on the line 

6-4 of Figure 1. 
Figure 5 is a similar view taken on the line 

5-5 of Figure i. 
Figure 6 is a similar view taken on the line 

6-8 of Figure 2. 
Figure is a perspective view illustrating a 

combined waive cage and fuel passage. 
Figure. 8 is a perspective view illustrating the 

valve. 
Figure 9 is a fragmentary perspective view 

partly in Section illustrating a manifold of the 
engine. 

Referring in detail to the diraWings, the nu 
meral i indicates an engine base rotatably sup 
porting a crankshaft 2 and is provided with hand 
Openings 3 closed by removable covers 4, The 
engine base is provided With the usual removable 
Crank case 5. The engine base may be designed 
for use With any number of cylinders desired and 
as each cylinder and the working parts asso 
Ciated thereWith are identical in construction I 
have elected to ShoW and describe the engine of a 
Single cylinder type however it is to be understood 
that the same principle may be employed with a 
multiplicity of cylinders. 
Formed integrally with the base is a com 

preSSion chamber 6 having communication. With 
the interior of the base and the crank case and 
mounted upon the upper end thereof is a cylinder 
properly Water-jacketed as shown at 8 and de 

tachably secured to the compression chamber 6 
by bolts or like fasteners . A compression pis 
ton is reciprocally mounted in the chamber 
6 and is connected to the crank shaft 2 by a 
Connector 2 and a piston stem i3 is detachably 
Secured to the piston by a bolt or like fastener 
l, the head of which is so disposed that a person 
may detach the stem 3 from the piston by 
Working through the hand opening 3. As shown 
in Figure 1 the top face of the piston is re 
CeSSed and apertured to receive the lower end 
of the stem 3 and the bolt 4, the latter extend 
ing through the opening in the piston and 
threaded into the stem 3. The upper end of 
the Sten 3 carries a piston 5 having formed Gn 
its top face adjacent one edge a deflecting elle 
ment 6 for the purpose of directing the incom 
ing fuel upwardly in the cylinder and away 
from the exhaust port 7 located at one side of 
the cylinder and substantially intermediate its 
ends. The upper end of the cylinder is closed by a 
removable head i8 carrying the usual spark 
plug 9 for igniting the fuel within the cylinder. 
A semi-cylindrical skirt 20 is formed on the pis 
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tOn 5 and is of such a length that it will overlie 
and close the exhaust port it except when the 
pistOn 5 is in its lowermost position or when 
the upper face of the piston is disposed below the 
exhaust port as shown in Figure 2 so that the 
Spent gases Within the cylinder may escape to 
the atmosphere. 
The pistons and 5 are provided with the 

usual ring grooves in which compression rings 
are located and the cylinder adjacent its lower 
end and at One side thereof is provided with a 
manifold opening 2 . A web 22 traverses the 
opening 2 and forms an integral part of the 
cylinder and has detachably secured thereto 
by a bolt or like fastener 23 a combined valve 
Cage and fuel passage 24. The combined Valve 
Cage and fuel passage 24 comprises a cylindrical 
body 25 one side of which is formed. With a thick 
ened Wail and in Which is formed a fuel passage 
26 and an air passage 2. 
2 communicate with manifolds 28 and 23 respec 
tively connected with the opening 2. The man 
ifold 88 is adapted to Supply fuel in the form 
of a gas to the passage 36 while the manifold 
29 Supplies air to the passage 2. Control valves 
3) are located in the manifolds and are Sinaul 
taneously operated by an operating medium 3 
whereby the air and gas to the engine may be 
admitted to the engine in corresponding amounts 
So as to insure a proper formation of mixture to 
Support coinbustion capable of producing nax 
imum power without waste of fuel. 
The ends of the body 25 form valve seats to be 

engaged by Walves 32 and 33 Which during their 
operation open and close the passages 26 and 2 
to the cylinder and compression chamber 6 
and also control the paSSage of air fl'On the COin 
pression chamber through the body to the cylin 
der . The Valve 32 is provided With an Opening 
to slidably receive the stern 3 and is detachably 
secured to a packing sleeve 34 located within the 
body and in which is located a packing 35 coil 
tacting with the stern to prevent leakage be 
tween ble stem and the sleeve or between the 
compressibn chamber and the cylinder 7. The 
packing 35 is engaged by a follower 36 slidable 
in the sleeve and urged against the packing by a 
spring 32 having seated engagement with the 
valve 32. The lower end. Of the Sleeve 348 is re 
stricted to for in a neck 38 slidably receiving the 
stem 3 and on which is formed the valve 33 and 
the latter is provided With openings 39 permitting 
a continuous communication to al WayS be had 
between the interior of the body 25 and the 
compression chamber 6. The body 25 at its lower 
end is flanged as shown at 49 having a tight fit 
With the Walls of the cylinder to cooperate with 
the fasteners 23 in retaining the body station 
airy within the cylinder. The flanged portion at 
one side of the body 25 provides a space 4 to 
receive the skirt 23 of the pistOn 5 during the 
downward movement of the latter. The cylinder 
above the body and passage 2 is provided With 

a series of grooves 32 located opposite to the ex 
haust port for the purpose of permitting the 
air and fuel Within the cylinder 7 below the pis 
ton 5 to pass about the latter. When in its lower 
most position so as to enter the upper portion 
of the cylinder and be compressed by the upward 
movement of the piston 5 and be ignited by 
the spark plug when the piston reaches its upper 
most or substantially uppermost position prior 
to starting on its downward or power Stroke. 
In operation when an explosion takes place im 

the upper end of the cylinder 7, the piston 5 

The passages 26 and 
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is driven downwardly carrying with the same 
the piston and imparting power to the crank 
shaft 2. The downward movement of the piston 

creates a partial vacum within the compres 
Sion chamber and the air from the manifold 29 
enters the compression chamber. The piston f S 
On reaching its lowermost position passes below 
the exhaust port allowing the spent gases to 
escape to the atmosphere and On the upward 
stroke of the pistons and 5 the valve 33 is 
seated and the valve 32 is unseated allowing the 
piston to draw fuel into the lower portion of the 
cylinder and at the same time the air within 
the compression cylinder passes upwardly 
through the valve 29, body 25 and into the lower 
poition of the cylinder and the passing of such 
air into said cylinder aids in drawing the fuel 
froin the manifold 28 into said cylinder . The 
piston. 5 on its downward or power stroke com 
presses the fuel or air within the lower portion 
of the cylinder due to the valve 32 being seated 
and when reaching its lowermost position the 
cornpressed fuel and air passes into the upper' 
portion of the cylinder by way of the grooves 
42 being directed away from the exhaust port : 
| by the deflecting element f6 and the up stroke 
of the piston 5 compresses the fuel ready for 
ignition. When the piston reaches substantially 
its uppelinost position. 
From the foregoing description taken in con-: 

nection. With the accompanying drawings, it will 
be seen that a two cycle engine has been pro 
vided capable of economical operation and which 
obviates the employment of the crank case as 
a medium in which the fuel may be compressed : 
prior to entering the explosion chamber and 
Which from actual experience has proven unSat 
isfactory due to leakage caused by vibration loos 
ening the connection between the engine base 
and the crank case. Further it is to be noted 
that it is possible to remove the pistons and valves 
from the inside of the engine with minimum ef 
fort on the part of the repairman and that such 
parts may be replaced with corresponding ease. 
While I have shown and described the preferred 

embodiment of my invention, it will be under 
stood that minor changes in construction, combi 
nation and arrangement of parts may be made 
without departing from the Spirit and scope of 
my invention, as claimed. 
Having thus described my invention, what I 

claim is: 
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1. An internal combustion engine comprising . 
an engine base, a crank shaft carried by the base, 
an air compressing means On the base, a cylin 
der in communication with Said means and hav 
ing an exhaust, a piston in said cylinder and con 
nected to the crank shaft, ignition means for said 
cylinder, means for admitting fuel to the cylin 
der, means for admitting air to the air compress 
ing means, and means for controlling the fuel to 
the cylinder and the air to the compressing means 
and from the latter to Said cylinder, Said air 
in the air compressing means passing into the 
cylinder adapted to aid the movement of the fuel 
into the cylinder. - - 

2. An internal combustion engine of the two 
cycle type comprising an engine base, a crank 
shaft carried by the base, an air compressing 
means on the base, a cylinder in communication 
With said means and having an exhaust, a piston 
in said cylinder and connected to the crank shaft, 
ignition means for said cylinder means for ad 
mitting fuel to the cylinder, means for admitting 
air to the air compressing means, and combined , 

5 5 

5. 

7. 



5 

0 

20 

40 

5 5 

60 

70 

1,999,092 
pressure and suction operated means for con 
trolling the fuel to the cylinder and the air to 
the compressing means and from the latter to 
said cylinder during the admittance of the fuel 
to said cylinder. 

3. An internal combustion engine comprising 
an engine base, a crank shaft carried by the base, 
an air compressing chamber on the base, a cyl 
inder carried by said chamber and in commu 
nication therewith and having an exhaust, pis 
tons in said cylinder and chamber, means con 
necting the pistons to the crank shaft, ignition 
means for said cylinder, means for admitting 
fuel to the cylinder, means for admitting air to 
the compressing chamber, and a valve control 
ling the fuel to the cylinder and the air to the 
compressing chamber and from the latter to Said 
cylinder during the admittance of the fuel to said 
cylinder. 

4. An internal combustion engine comprising 
an engine base, a crankshaft carried by the base, 
an air compressing chamber on the base, a cyl 
inder carried by said chamber and in communi 
cation therewith and having an exhaust, pistons 
in said cylinder and chamber, means connecting 
the pistons to the crank shaft, ignition means for 
said cylinder, means for admitting fuel to the 
cylinder, means for admitting air to the com 
pressing chamber, and a valve actuated by Suc 
tion and compression formed by the movement 
of the pistons for controlling the fuel to the cyl 
inder and the air to the compressing chamber 
and from the latter to said cylinder. 

5. An internal combustion engine comprising 
an engine base, a crank shaft carried by the base, 
an air compressing chamber on the base, a cyl 
inder carried by said chamber and in Communi 
cation therewith and having an exhaust, pistons 
in said cylinder and chamber, means connecting 
the pistons to the crank shaft, ignition means for 
said cylinder, means for admitting fuel to the 
cylinder, means for admitting air to the con 
pressing chamber, and a double valve actuated 
by suction and compression formed by the move 
ment of the pistons for controlling the fuel to 
the cylinder and the air to the compressing 
chamber and from the latter to said cylinder. 

6. An internal combustion engine Comprising 
a base, a crank shaft carried by the base, an air 
compressing chamber on the base, a cylinder car 
ried by the chamber and in communication there 
with and provided with an exhaust, pistons in 
said chamber and cylinder, means connecting the 
pistons for movement in unison, means for Con 
necting the piston of the compression chamber 
to the crank shaft, ignition means for the cylin 
der, means for admitting fuel to the cylinder be 
low its respective piston, means for admitting air 
to the compression chamber above its respective 
piston, and valve means for controlling the fuel 
to the cylinder and the air to the compressing 
chamber and from the latter to Said cylinder 
during the admittance of the fuel to said cylin 
der. 

7. An internal combustion engine comprising 
a base, a cam Shaft carried by the base, an air 
compressing chamber on the base, a cylinder car 
ried by the chamber and in Communication 
therewith and provided With an exhaust, pistons 
in said chamber and cylinder, means connecting 
the pistons for movement in unison, means for 

3 
connecting the piston of the compression cham 
ber to the crank shaft, ignition means for the 
cylinder, means for admitting fuel to the cylin 
der below its respective piston, means for ad 
mitting air to the compression chamber ab OWe 
its respective piston, valve means for controlling 
the fuel to the cylinder and the air to the COm 
pressing chamber and from the latter to said 
cylinder, said cylinder having means for permit 
ting the air and fuel compressed between the re 
spective piston and the valve means to pass about 
said respective piston into the upper portion of 
the cylinder when the respective piston is in its 
lowermost position, and a skirt carried by the 
piston of the cylinder for closing the exhaust un 
til the respective piston reaches its lowermost po 
Sition. 

8. An internal combustion engine comprising a 
base, a crankshaft carried by the base, an air 
compressing chamber on the base, a cylinder re 
movably secured to the chamber and in Commu 
nication therewith and having an exhaust, ig 
nition means for the cylinder, pistons in the cyl 
inder and chamber, means detachably connect 
ing the pistons, means connecting the piston of 
the chamber with the crank shaft, a valve cage 
in the cylinder and having passages communi 
cative with the cylinder and the chamber and 
connected to fuel and air Supply means, said 
cage having a passage therethrough to establish 
communication between the chamber and the cyl 
der, and suction operated valves associated with 
the cage for controlling the paSSageS. 

9. An internal combustion engine comprising a 
base, a crank shaft carried by the base, an air 
compressing chamber on the base, a cylinder re 
movably secured to the chamber and in commu 
nication, therewith and having an exhaust, ig 
nition means for the cylinder, pistons in the cyl 
inder and chamber, means detachably connect 
ing the pistons, means connecting the piston of 
the chamber with the crank shaft, a valve cage 
in the cylinder and having passages communi 
cative with the cylinder and the chamber and 
connected to fuel and air Supply means, Said 
cage having a passage therethrough to establish 
communication between the chamber and the 
cylinder, and Suction Operated Valves engaging 
the cage for controlling the fuel to the cylinder 
and the air to the compression chamber and from 
the latter to said cylinder. 

10. An internal combustion engine compising 
a base having a hand opening, a cover for said 
hand Opening, a crank Shaft carried by the base, 
a crank case carried by the base, a compression 
chamber carried by the base and in communica 
tion therewith, a cylinder removably secured to 
the chamber and in communication therewith, a 
removable head for the cylinder, ignition means 
carried by the head, pistons in the cylinder and 
compression chamber, means detachably con 
necting the pistons and capable of being manual 
ly manipulated by way of the hand opening, 
means connecting the piston of the chamber to 
the crank shaft, means for admitting fuel to the 
cylinder, means for admitting air to the compres 
sion chamber, said control means for the fuel 
and air controlling the passage of air from the 
chamber to the cylinder so that said air may aid 
in the passage of fuel into the chamber. 
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