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3 Claims. 

OUr in Vention relates to tWO-Cycle engineS Op 
erated by combustion of liquid fuel. 
Generally our invention resides in the novel 

Construction and design of the stationary pistons 
and their connecting rods which are made inte 
gral and (mounted on the straight portions of the 
crank Shaft, for universal movement. In other 
words so that they automatically center in the 
pistOn Sleeve valves, eliminating the use of pis 
ton pins and crossheads. These being located 
inside the piston sleeve valves and connected di 
rectly together around the straight portion of 
the crank shaft and on each side of the crank 
throWS with suitable bearings mounted in the 

- Connecting rod portions of the Stationary pistons, 
and in Which bearings the straight portion of the 
crank shaft rotates. This construction permits 
the bulkheads to be flexible as to any rocking 
movement of the piston sleeve valves in the cyl 
inders, as the stationary pistons are pivoted by 
bearings on the straight portion of the crank 
Shaft, these pistons and rods can also move for 
Ward and backward on the crankshaft for perfect 
aligninent with the piston sleeve valves. This 
arrangement and construction also makes a more 
Compact engine With less Weight, and which 
mounting On the Crankshaft is a radical depar 
ture from engines using a bulkhead or stationary 
piston inside the engine reciprocating piston. 
In connection. With the foregoing, one of the 

pirincipal objects of our invention resides in the 
novel construction and arrangement of parts, 
by means of which we use a crank shaft With 
only one throw or crank, operated or driven by 
pistons directly opposed, and bolted together, 
reciprocating in cylinders directly opposed, with 
Crank bearing rails or driving plates centrally 
located and bolted to the bottom portion of the 
pistons, with Spacer and driving block inter 
mediate the piston sleeve valves. 
Another of the principal objects of our new and 

improved two-cycle engine is the unique and 
novel means for providing an air cushion for the 
reciprocating action of the piston valve sleeves, 
thereby providing a much smoother running op 
eration. 
A further object of the invention is the elimi 

nation of all connecting rods and piston pins 
and the Substitution of head compression instead 
of ordinary crank-case compression. 
Another important object of our invention is 

the provision of an engine of this class having 
tWO intake and two exhaust ports and two spark 
plugs for each cylinder, and including, we believe, 
an entirely new construction of cylinder piston 
and sleeve valve arrangement. 
A further object of our invention is the provi 

Sion of a Super-charger for the compression 
chamber where the gaseous fuel, previous to its 
entrance into the firing chamber, is compressed, 

(CI. 123-50) 
including nasans for adjusting the Supercharger 
to any amount of supercharging or compression. 

While Gur invention includes the combined 
instrumentalities above mentioned, We Wish it to 
be understood that we consider the aforesaid 
Ineans not only combinatively novel, out in SO 
far as we are advised, certain of the devices going 
to make up such means are new in leSS combina 
tions than the whole, and some capable of indi 
vidual use, as will more clearly appear herein 
after. ... - 

With the above and other important objects in 
view, our invention will be clearly understood 
from a perusal of the following detailed deScrip 
tion, taken in connection. With the accompany 
ing drawings, forming a part of this Specifica 
tion, and in Said dra WingS: 

Figure 1 is a horizontal Sectional plan view of 
a two-cycle engine and embodying our invention. 
Figure 2 is an enlarged detail transverse verti 

cal sectional. view of the crank case and crank 
shaft, including sleeve spacer and driving block 
and guide bearingS. 

Figure 3 is a vertical cross-sectional WieW of 
Figure 2, had on the line 3-3 thereof. 

Figure 4 is a detail sectional view of one of the 
stationary pistons showing the connection of both 
stationary pistons to the crank shaft, the view 
being had on the line 4-4 of Figure 5. 

Figure 5 is a view on line 5-5 of Figure 4. 
Figure 6 is a detail sectional view of a portion. 

of one of the cylinders, showing one of the sta 
tionary pistons, piston sleeve Valve, intake and 
exhaust ports, Spark plugs, firing chamber, and 
compression or Supercharging chamber. S. 

Figure 7 is a detail view of the crank shaft, 
showing the connection thereto of the driving 
block and sleeve Spacer. 

Figure 8 is a vertical detail sectional View of 
the mixing chamber and its Walves. 
Figure 9 is a view similar to Figure 8, but taken 

from another position. « v 
Figure 0 is a fragmentary detail Sectional 

view of the cylinder and compression chamber 
with its piston adjustably mounted. On a Worm. 
screw with reduction gears. 

Figure 11 is a fragmentary detail Sectional 
view of the cylinder and Supercharging or com 
pression chamber showing a supercharging pis 
ton and its control means. 
Figure 12 is an enlarged detail sectional view of 

the shaft, eccentric and Wedge members for now 
ing the piston in the supercharging or compreS - 
Sion chamber. 

Figure 13 is a cross-sectional view of Figure 12, 
the view being taken on the line 3-3 thereof, 
and 

Figure 14 is a view taken on line 4-14 of 
Figure 1.1. 
Proceeding in accordance with the drawings 
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2 
and referring to Figure 1, the engine consists of 
a casing having two cylinders and 2, formed in 
tegrally with a crank-case portion 3. The en 
gine is of the two-cycle opposed type and one of 
its principal advantages is the novel means for 
making two cylinders perform the Work of four 
cylinders, or of a four-cycle engine. The engine 
is thus designed so as to fire on each one-half 
revolution of the crank shaft, and to bring this 
about We provide each cylinder with a gas inlet 
3, a gas control valve 5 and a mixing Valve 6. 
These valves, 5 and 6, are shown in detail in 
Figures 3 and 9 with a housing which includeS 
a breather opening and a cover plate 8, also 
a plate 9, by means of which the parts are Se 
cured to the cylinder casings i and 2. This 
breather, opening is to admit air through the 
mixing valve to the compression chamber 9, 
which chamber is the space in the cylinder and 
between the heads of the piston sleeve Valves 
and the cylinder heads. 
The mixing valve is lifted or opened by the 

suction of the piston sleeve valve when the pis 
ton sleeve valve is going inward on compreSSion. 
against the stationary piston head 6. This Waive 
has a light spring 6' which increases the cloS 

ing action of the valve when pressure is built up 
in the compression chamber after the pistOn 
sleeve valve has reached its maximum in Ward 
travel or stroke, which Spring forces the Valve 
to a tighter Seal, holding gas in the compression 
chamber. 
There is also provided a compression chainber 
previously referred to with gas by-pass and 

inlet ports f : and 2. These ports communicat 
ing with the mixing valve and to transfer the 
compressed charge from the compression cham 
ber through the ports 29 into the combustion 
chamber a, and one end of this compression. 
chamber and cylinder are shown in detail in Fig 
Lure 10, and includes an adjustable closure or pis 
ton f3, associated with a worm screw 4 and re 
duction gears 5, whereby the pressure in this 
chamber can be regulated by forcing the pistOn 
in and out of the chamber or cylinder as the 
case may require. The clearance between the 
engine piston sleeve valve head and the head 
of the piston 3 regulates the pressure in the 
chamber f. 
A modification of the means for controling 

the volume and pressure of the compiression 
chamber is shown in Figures 11 to 4, , inclusive. 
in this form the rod d is geared to the crank 
shaft, and also geared to a shaft t having itS 
bearings in the eccentric housing walls. This 
Shaft, carries a, bevel gear c, meshing With a 
Similar gear d on the shaft d. Shaft, b is Square 
at e to receive in slidable fashion a slotted 
circular plate f and which is made to move along 
the shaft b by means of a shifting fork k, work 
ing in an annular groove in of the plate, as will 
be apparent from Figure 12. Connected to one 
face of the plate. f are tWO Wedge-shaped rein 
bers m and O. These Wedge members are adapt 
ed to slide in a slot g in an eccentric r, having a 
strap S. . An eccentric arm t is connected to a 
piston at and by this means the piston it is ad 
justed to a reciprocatory action in the engine 
cylinders. The arms it is Square in croSS-Section. 
and a slot at in the eccentric housing Wall is pro 
Wided to hold the eccentric rod and eccentic ar. 
in line of the shaft, otherwise they Would nove 
With the wedge inenbers. By moving the shift 
ing fork, the wedge members cause the eccentric 
to move from center in relation to the Shaft b 

to the Crank case. 

1997,834 
which in turn causes the piston to reciprocate to 
the extent the eccentric is moved from the center. 
This thereby increases the volume of the con 
pression chamber 9, and also increases the preS 
Sure when the piston it is in operation, as the en 
gine piston valve sleeve and the piston at have 
both affected the amount of fuel drawn into 
the compression chamber . 
The piston cylinders at each eind of the engine 

are alike in all respects and include the com 
pression chamber, Valves, gears and portS. Each. 
cylinder has two Spark plugs d' and two ex 
haust portS 5'. 
In Figure 4 is shown one of the Stationary 

pistons which includes a head G with integral 
ly-formed Conraecting rods with forks 8 
Whereby the stationary pistons are connected 
to the crank shaft 9, so they will be flexible 
to move with the piston sleeve valves if they rock 
in the cylinders, and are also flexible to move ; 
backward or forward on the crank shaft for per 
fect alignment within the piston sleeve valves. 
Each piston is associated with and is stationary 
inside a piston sleeve valve 2, each piston Sleeve 
valve being bolted to the other by the bolts 2 
through a Spacer and driving block. This block 
includes the guide bearings 23 which are adjSt 
ed by the eccentric members 24 at the top of 
the crank case and these guides and eccentric 
elements keep the driving face 25 of the block 
2 square with the crank throw 25, with its 
bearings and race 26' and also keep the ports 23 
and 29 in the valve sleeve in line with the ports 
in the cylinder casing. 
The piston sleeve. Valves 2 also include a head 

3 and in Figure 6, likewise in Figure 1, this head 
Of the pisto sleeve valve. is shown in a posi 
tion at the end of the cylinder and has forced 
the gas and air in the compression chamber in 
der compression through the port 29. In Figure 
1 to the right in the drawings, the stationary 
pistor and the piston sleeve valve are show in 
position where a compression of the charge has 
taken place and ready for a firing operation, 
the two heads, that of the stationary piston and 
the piston sleeve valve, being close together and 
the Space in between forming a firing chamber 
as indicated as A, and the port 29 in the sleeve 
valve being in register with the spark plug. The 
stationary piston and the piston sleeve valve 
at the left end of Figure 1 is in the same position 
as that shown in more detail in Figure 6, i. e., 
taking in or compressing a charge of compressed 
air and gas and exhausting burnt charge. 

In Figure 1 at B we show an oil pump discharge 
pipe and at C we show a similar pipa for the pur 
pose of oil pump Suction. Also we show two oil 
control rings or Wiping rings on the OutSide of the 
cylinder piston sleeve valve, which rings are indi 
cated at 33 and located one on each side of the 
exhaust ports which channels are drilled for drain 
back into the crank case, thereby eliminating oil 
Wastes at exhaust ports, and also stops bow-by 

The inside edges of these 
rings are bevelled on each side to allow for as 
sembling and dismantling over the cylinder piston 
wave sleeve rings. 
In the operation of the engine, a charge of cold 

gas is taken in through the mixing valve into 
the compression chamber (and Supercharging 
chamber) which gas is drawn in as that cylinder 
piston sleeve Valve goes on compression, when this 
piston sleeve valve is forced out on the power 
stroke, this forces the gas under pressure into the 
firing chamber when the intake ports are open. 
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1,997,834 3. 
The pressure in this compression chamber can be 
regulated as heretofore explained by the reduc 
tion gearing, worm Screw and by the eccentric and 
Wedge members, thereby increasing or reducing 
the compression chamber pressure or Supercharg 
ing pressure and controlling same as desired. We 
also take a larger volume of gas into this compres 
Sion chamber because the diameter of this chann 
ber is larger than the firing chamber. With the 
stationary piston and the forked rods which are 
clamped around the crank shaft (the pistons be 
ing stationary) in respect to reciprocating in the 
cylinders and a power pressure on the cylinder 
piston valve sleeves through the Spacer and driv 
ing block to the crank throw 25’’ there is provided 
a push and pull power directly on the crankshaft, 
which reduces torque or thrusts of piston or sleeves 
against the crank case or outside cylinders. With 
this construction. We can keep the piston Under 
power longer by opening the exhaust port later, 
as the gas is forced into the firing chamber under 
Supercharging pressure which cleans out the burnt 
gas from the top to the bottom of the firing. 
chamber. 
With cylinder piston sleeve valves continually 

running against air pressure or the air cushion. We 
have provided a real mechanical improvement 
as this makes a much Smoother running engine, 
which will be apparent to those familiar with this 
class of engines. 

Likewise the Spark plugs are also shut off from 
the heat of the explosion except for a fraction of 
the piston sleeve valve travel and this gives a 
cooler running sparkplug. It will also be apparent 
that the cold air and gas taken in at the CompreS 
sion chamber is pre-heated by the hot piston sleeve 
valve head before it is by-passed into the firing 
chamber and upon entering the firing chamber 
this gas is again expanded and heated as this 
chamber is hot from the previous explosion. 
The engine was designed for air-craft use and 

by being made horizontal it gives a, better view 
over the nose of the air ship and less head resist 
ance in the air as compared with radial engines. 
It should be borne in mind that the engine has 
no blowers or crank case compression as in other 
types of engines of this class, and we obtain cyl 
inder and piston head compression. The piston 
sleeve valves are stopped and started on air cush 
ions, one of the novel features of Our invention. 
Also that we do away with all connecting rods and 
piston pins. Being a two-cycle motor or engine 
the magneto runs at crank shaft Speed, therefore 
with one magneto no gears are necessary. Finally, 
the engine can be made air-cooled, Water-cooled 
or chemically-COOled. 
While the foregoing description taken with the 

drawings reveal a practical working embodiment 
of our invention, it should be understood that con 
siderable variations, alterations and changes are 

possible, such as would be within the scope and 
meaning of the appended claims. 
What we claim as new is: 
1. An internal combustion engine comprising a 

casing of opposed cylinder type having opposed 
stationary pistons and a crankshaft with a single 
throw or crank, piston sleeve valves, directly Op 
posed and reciprocating in the opposed cylinders 
for operating said crank shaft, said piston sleeve 
valves being secured together and reciprocating 
as one unit in said cylinders, each of Said cylinders 
having exhaust ports with packing rings of the 
contracting type, said packing rings being located 
above and below said exhaust ports in the cyl 
inders, the packing rings having their bearing 
surfaces in contact with the outer surfaces of the 
piston sleeve valves, said engine including a pis 
ton sleeve valve spacer and a driving block inter 
mediate the piston sleeve valves, guide means for 
the driving block and means for establishing Oper 
able connection between said Spacer and driving 
block and the crankshaft in the reciprocatory ac 
tion of the piston sleeve valves in each cylinder. 

2. An engine as claimed in claim 1 and wherein 
each of said cylinders includes a supercharging 
or primary compression chamber, said chambers 
being adaptable to and having a piston or adjust 
able head, manually controlled or adjusted to 
regulate the pressure in said chambers, Said 
chambers also being adaptable to and including 
an engine-driven piston having driving and Con 
trol means, whereby the stroke of this piston can 
be regulated from a non-stroke to a maximum 
stroke while the engine is running including a 
slotted eccentric member and wedge members to 
slide in the slot of the eccentric member, said 
wedge members being controlled by a shifting fork 
and its control lever, whereby the slotted eccen 
tric member is moved from center in relation to its 
drive shaft, by the wedge and its shifting means, 
thereby causing the piston to reciprocate to the 
extent of the movement of the eccentric from the 
center, thereby increasing or decreasing the vol 
ume and pressure of the mixture drawn into Said 
chambers as the case may require. 

3. An engine of the class described and as 
claimed in claim 1 and wherein Said Spacer and 
driving block with its guide means permit the 
rod portions of the stationary pistons to be mount 
ed to straight portions of the crank shaft, the 
rods mounted one on each side of the crank throws 
of the crankshaft, thereby permitting the Station 
ary pistons to be flexible and universal in respect 
to rocking movement of said piston sleeve valves in 
the cylinders, and permitting lateral movement 
of the rods and stationary pistons on the crank 
shaft for correct alignment. 

CHESTER, G, ROOT. 
WALTER, F. PERRY. 
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