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1. 

This invention relates generally to internal 
combustion engines or motors, and particularly 
to motors of the two-stroke cycle type. 
cifically, the invention pertains to an improved 
sealing means for sealing the lower open end of 
a cylinder of such a motor from the crank-case 
thereof. 

It is customary in two-stroke cycle engines, 
Wherein the fuel-air mixture enters the lower end 
of a cylinder upon the up-stroke of the piston 
and is forced upwardly by the piston into the 
upper end of the cylinder during the downward 
Stroke to be later compressed during the upward 
Stroke of the piston, to provide means for seal 
ing the cylinder from the crank-case. This seal 
ing means usually comprises a slide member, in 
the form of a plate, which is reciprocable in a 
horizontal guideway formed between the lower 
end of the cylinder and the upper end of the 
crank-case of the motor. The slide member has 
a Spherical Socket at its center in which a ball 
is universally mounted, the ball having a bore 
through which the connecting-rod is slidable as 
the piston is reciprocated in the cylinder. 
Due to the oscillatory movement imparted to 

the connecting-rod by the combined reciproca 
tory motion of the piston and rotary movement 
of the crank-shaft, the slide member is recipro 
cated in a transverse path and the ball is caused 
to oscillate in its Socket. It is apparent, there 
fore, that the components of the Sealing means 
are Subjected to damaging abrasive action which 
results in considerable wear at their contacting 
Surfaces. This deleterious condition results in 
passage of the fuel from the cylinder into the 
crank-ca,Se and in passage of the lubricating oil 
from the crank-case into the cylinder to cause 
dilution of the oil, undesirable burning of oil, 
Waste of fuel and oil, and loss of power and effi 
ciency. While this deficiency of two-stroke cycle 
engines has long been recognized, it has been ac 
cepted as an insurmountable problem and So far 
as applicant is aWare no satisfactory Solution to 
the problem has been proposed prior to the pres 
eng concept. 

It is therefore the primary object of this in 
Vention to provide means for positively sealing the 
area between the cylinder and crank-case of a 
two-stroke cycle motor so as to prevent the pas 
sage of the oil or the combustible mixture, re 
Spectively, into the cylinder and crank-case, and 
thus maintain maximum efficiency of the motor. 
Another object is to provide sealing means dis 

posed between each of the moving components 
of the Slide mechanism interposed between the 
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cylinder and the crank-case for effectively sealing 
all the contacting surfaces thereof. 
A further object is to provide sealing means of 

the character referred to, which comprises a Se 
ries of sealing rings, each mounted in a groove of 
a relatively stationary part and engaging against 
a sliding surface of a movable component of the 
Slide mechanism. 
A still further object is to provide sealing rings 

for the purpose specified which are resilient and 
compressible against the moving part, said rings 
being highly resistant to oil, liquid fuel, heat, 
pressure, and wear, so that they normally remain 
effective over long periods of use and need not 
be replaced, except at the time of overhauling 
the engine. 

Further objects will appear from the following 
description and from the drawing, which is in 
tended for the purpose of illustration only, and 
in which: 

Fig. 1 is a transverse, vertical Sectional view 
through a cylinder and the associated parts of 
a two-stroke cycle engine or motor; 

Fig. 2 is a longitudinal sectional view, taken om 
line 2-2 of Fig. 1; and, 

Fig. 3 is a sectional plan view, taken on line 
3-3 of Fig. 1. 

Referring to the drawing in detail, the two 
stroke cycle motor disclosed therein is, for the 
greater part, conventional in construction, and 
comprises a lower housing or crank-case 5 and 
a cast block 6 having walls defining a cylinder 
7 in which a piston 8 is reciprocable, one wall 
having an inlet opening 9 through which fuel 
air mixture can be introduced into the cylinder. 
The block 6 also has a by-pass channel 9 through 
which the combustible mixture is forced from 
the lower end to the upper end of the cylinder 7. 
A crank-shaft is rotatable within the crank 
case 5 and is operatively connected to the piston 
8 through the medium of a usual connecting-rod 
2 Which is circular throughout the greater por 

tion of its length. 
During reciprocation of the piston 8, in response 

to repeated and timed explosions of the air-fuel 
mixture occurring in the upper end of the cylin 
der I, the connecting-rod i 2 oscillates With a. 
combined axial and transverse notion. In order 
to provide a Wall between the cylinder and the 
crank-case which will permit Such oscillation of 
the connecting-rod, it is the common practice to 
provide a slide member 5 which is reciprocable 
in an elongated guideway 6 defined by walls at 
the lower end of the block 6 and the upper end 
of the crank-case 5. 
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At its center, the slide member 5 is provided 
With a spherical socket 7 in which a ball 8 
is adapted to oscillate, the ball having a bore 9 
through which the connecting-rod 2 extends 
and in which the rod is slidable axially. As 
shown, the slide member 5 preferably comprises 
a pair of plates 20 and 2 which are connected 
by Screws 22. The piston pin 23 and the walls of 
the cylinder are preferably lubricated by oil forced 
upwardly through a passage 24 in the connecting 
rod 2. 
During operation of the motor, as the piston 8 

moves upWardly, a charge of air-fuel mixture is 
drawn into the lower end of the cylinder through 
the inlet 9, and a previous charge thereof is 
compressed by the piston in the upper end of the 
cylinder. The compressed charge is then ignited 
by a Spark plug, not shown, the resulting explo 
Sion driving the piston downwardly to exhaust 
the products of combustion and to open the by 
paSS C. So that the new charge can be forced by 
the piston into the upper end of the cylinder 
to be Subsequently exploded. During repeated 
reciprocations of the piston 8, the coininecting-rod 
Oscillates in a transverse plane so that the slide 
member 5 is reciprocated to accommodate this 
motion, the ball få thus being caused to oscillate 
in the Socket i. It will be apparent that due to 
the rapid reciprocatory and oscillatory movement 
of the various parts of the slide mechanism 
5-9, considerabie wear must occur between 

the various bearing surfaces. Due to this wear, 
the combustible vapor may pass around the slide 
member 3 and thus enter the crank-case to 
dilute the lubricating oil and cause loss of effi 
ciency. Conversely, the oil which is splashed 
around the interior of the craniº-case inay be 
drawn upwardly into the cylinder during the 
combined Suction and compression stroke of the 
piston, and this results in the undesirable mixture 
of the oil with the fuel to cause excessive carbon 
formation. 

It is the aim of the present invention to obviate 
this deleterious condition by providing means for 
Sealing the several bearing surfaces of the slide 
mechanism 5-9, ihis sealing means includes 
a first Sealing ring 23 which is disposed within a 
Substantially elliptical groove cut in the lower 
Surface of the upper wall of the guideway 6 and 
engaging the upper surface of the slide member 
6. A second Sealing ring 26 is disposed in a 

Similar groove in the upper face of the lower wall 
Of the guideway S and engaging the lower sur 
face of the slide member 3. 
A third annular Sealing ring 22 is disposed in 

a circular groove on the spherical surface of the 
Socket i, in a plane extending parallel to the 
general place of the slide (member, this ring en 
gaging the Spherical Surface of the ball 8. A 
fourth annular Sealing ring 23 is retained in a 
circular groove in the bore 9 of the ball 3 and 
engages the periphery of the connecting-rod. 
The sealing rings 25, 25, 27, and 38, are resil 

ient and compiressible and may be of any desired 
CrOSS-Sectional shape, rings of the so-called 
O-ring type which are of circular cross-sectional 
Shape having been found satisfactory for the pur 
pose. Preferably, the rings are made from a 
Synthetic rubber which is highly in pervious to 
gases and liquids and resistant to relatively high 
temperatures, preSSures and wear So that the poS 
Sibility of the eScape of the combustible mixture 
and the lubricating oil past the Slide nechanisi) 
and deterioration of the Sealing ring are mini 
mized. The depth of the grooves in which the 
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4 
various Sealing rings are retained is such that the 
Sealing rings are compressed to a degree suff 
Cient to in Sure an effective Seal between the rela 
tively movable bearing surfaces of the compo 
nentS. Consequently, the over-all efficiency of 
the notor in which the sealing rings are installed 
is Substantially increased. Moreover, the use of 
the Sealing means iesults in increased periods of 
use of the motor between overhauls, and thus the 
COSt of operating the motor is substantially re 
duced. 
AS is Well known to those versed in the art, 

it is customary in two-stroke cycle engines to 
mix lubricating oil with the fuel, the oil-fuel 
mixture being drawn into the cylinder for the 
purposes of combustion and lubricating the cyl 
inder Wall. It is also a recognized fact that when 
Such an engine is reduced to an idling speed the 
oil of the mixture builds up within the cylinder 
and frequently causes Stalling. This deficiency 
is obviated by the present improved structure 
Since it is unnecessary to add oil to the com 
bustible fuel, it having been pointed out that the 
cylinder wall is lubricated by oil forced upwardly 
thl'ough the passage 23. 

I claim as my invention: 
1. In a two-stiroke cycle motor having a cyl 

inder, a piston Slidable in the cylinder, a crank 
case, a Crank-shaft, rotatable in said crank-case, 
and a connecting-rod Operatively connected be 
tWeen the crank-shaft and the piston for recip 
rCCating the atter Upon rotation of the crank 
Shaft, Sealing in eans for Sealing the cylinder from 
Said citank-case, comprising: Walls defining a 
guideway extending normal to the axis of Said 
cylinder and disposed between the cylinder and 
the crank-case; a Slide internbei reciprocable in 
the guideway; a ball carried by and mounted for 
universal movement on ühe slide member, Said 
bail having a bore through Which Said connect 
ing-rod extends and is slidable; and compressible 
sealing means disposed between the reiatively 
movable surfaces of said guideway, Said Side 
member, said ball, and Said connecting-rod. 

2. In a two-stroke cycle motor having a cyl 
inder, a piston slidable in the cylinder, a crank 
case, a crank-shaft rotatable in Said Crank-caSe, 
and a connecting-rod operatively connected be 
tween the crank-shaft and the piston for recip 
rocating the latter upon rotation of the Crank 
shaft, sealing means for Sealing the Cylinder 
from said crank-case, comprising: Walls defining 
a guideway extending normal to the axis of 
said cylinder and disposed between the cylinder 
and the crank-case; a slide member reciprocable 
in the guideway; a ball carried by and mounted 
for universalinovement on the slide member, Said 
ball having a bore through which said connect 
ing-rod extends and is slidable; and resilient, 
compressible sealing rings disposed between the 
relatively movable Surfaces of Said guideway, Said 
slide member, said ball, and Said connecting-rod. 

3. In a tWO-Stroke cycle motor having a cyl 
inder, a piston slidable in the cylinder, a crank 
case, a crank-shaft rotatable in said crank-case, 
and a connecting-rod operatively connected be 
tween the crank-shaft and the piston for recip 
rocating the latter upon rotation of the crank 
shaft, Sealing means for sealing the cylinder from 
Said Crank-case, Comprising: Walls defining a 
guideWay extending normal to the axis of Said 
cylinder and disposed between the cylinder and 
the crank-case; a slide member reciprocable in 
the guideway; a ball carried by and mounted for 
universal movement on the slide member, said 
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ball having a bore through which said connect 
ing-rod extends and is slidable; and resilient, 
compressible sealing rings mounted in Opposite 
walls of said guideway and engaging the corre 
sponding sides of said slide member. 

4. In a two-stroke cycle motor having a cyl 
inder, a piston slidable in the cylinder, a crank 
case, a crank-shaft rotatable in Said crank-case, 
and a connecting-rod operatively connected be 
tween the crank-shaft and the piston for recip 
rocating the latter upon rotation of the crank 
shaft, Sealing means for Sealing the cylinder from 
said crank-case, comprising: Walls defining a 
guideway extending normal to the axis of said 
cylinder and disposed between the cylinder and 
the crank-case; a slide member reciprocable in 
the guideway; a ball carried by and mounted for 
universal movement on the slide member, said 
ball having a bore through Which said connect 
ing-rod extends and is slidable; a first resilient, 
compressible sealing ring mounted in a groove 
in One Wall of the guideway and Sealably engag 
ing the Side of the slide member disposed ad 
jacent Said cylinder; a Second resilient, con 
preSSible Sealing ring mounted in a groove in the 
Opposite Wall of the guideWay and Sealably en 
gaging the opposite side of said slide member; a 
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third resilient, compressible sealing ring mount 
ed in an annular groove in Said slide member and 
Surrounding said ball in sealing engagement 
therewith; and a fourth resilient, compressible 
Sealing ring mounted in an annular groove in 
Said ball and Surrounding said connecting-rod in 
Sealing engagement therewith. 

5. Sealing means of the character defined in 
claim 4, in which said Sealing rings are liquid, 
gas, heat, and pressure resistant. 

MALCOLM. S. MEAD. 
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