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This invention relates to internal combus 
tion engines and especially to a stratifying 
arrangement therefor whereby a high com 
pression ratio may be obtained and the gen 
eral efficiency increase. , _ 

It is well-known that the-more highly the 
ca'rbureted mixture in an engine is com~~ 
pressed prior to the time of ignition, the 
greater fuel and engine e?iciency. It would, 
accordingly, appear that it would only be 
necessary to increase the compression ratio 
in the average engine to obtain a desired 
eliiciency. This is not the case, however, as 
there are factors such as detonation, pre 
ignition, etc., which limit the compression 
ratio, in fact, the average engine manufac 
tured today rarely exceeds a compression 
ratio of ?ve to one. 7 

It is also knownithat' detonation may be 
controlled to a large extent, for instance, by 
eliminating pockets in the compression space 
by centralizing the spark plug with relation 
to the compressed charge, by selection of the 
type of fuel employed, etc., and also by mix 
ing the charge with inert or burnt gases or 
by leaning or'richening the charge.‘ Cer 

factors have been taken advan 
tage of in the design and construct‘ion'of 
conventional types of engines, but other fac} 
tors are impracticaL. ‘ ‘C 
The object of the present 

provide an internal combustion engine con 
strnc't‘ed on the Otto or explosive cycle which 
will operate under a comparatively high 
compression ratio and thereby more efli 
ciently, this being accomplished by provid 
ing a construction which entirely eliminates 
pockets in the compression space, which per 
mits centralizing of the spark plug with re 
lation to the compressed charge, which per 
mits Strati?cation of the ‘explosive mixture 
with respect to a body of air; which permits ' 
the use of an over~rich charge; which per 
mits constant compression under all throttle 
and speed conditions, ‘and which permits a 
considerable increase‘ in ‘the compression 
\ratio without danger of detonation, 

One form which the invention may assume 
' is shown by way of illustration in the accom 
panying drawings, in which ; 

Figure 1 is a” central vertical section of the 
engine, 
Figure 2iis a cross section taken on the 

line IL-ll of Figure 1. 
Referring to the drawings, 

patricularly to Figure 1, A indicates the 
cylinder of an engine, 
inlet and exhaust valves, respectively, ll a 
spark plug, 5 an overhead cam shaft, 6 rocker 
arms whereby the valves are actuated, 7 an 
inlet manifold connected with the inlet valve 
2, 8 a suitable type of carburetor, and 9 a 
throttle valve. lleciprocally mounted in ‘the 
cylinder in the usual manner is a piston 10 
which is connected with a crank shaft ‘11 
thrlough means of a connecting rod 12. The 
engine‘ so far described is identical in design 
and construction with a conventional type 
of engine, the only difference being that a 
plurality of tangentially disposed inlet ports 
14 are formed near the lower end of 
'der'. These ports are in communication with 
an annular port 15 whichmay be in direct 
communication with the atmosphere through 
an opening 16. This opening may be con 
nected with a super-charger or blower dia 
grammatically indicated at 17. The open 
ing 16 may also be connected with the crank 
case in the manner of a two-cycle type of en» 

1 ‘gin-e for purposes 

invention is to ‘ 

to be hereinafter de 
scribed. The only other di?erences in the 
construction is the design and timing of the 
cam which controls the inlet valve, as this 
valve should preferably be closed prior to 
the opening or uncyovoring of the tangential 
inlet ports 14 
the piston. 
In actual. operation, the carburetor is pref 

erably set to deliver a rich or over-rich ex 
plosive mixture. This mixture is admitted 
through the inlet valve 2 which. is open dur 
ing the‘ downward or suction stroke of the 
piston, the volume of gas admitted being 
regulated by the position of the throttle valve 
‘.3 in the usual manner. The inlet'valve closes 
when the ports 14 are uncovered by the pis 
ton or prior ther‘etoand as a slightly evacu 
ated ‘condition exists at this time, air will 
enter through the ports 14 to relieve the, 
evacuated condition and as the/ ports are/tam 
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during the lowermost stroke of , 
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gentially arranged, air will enter in a swirl 
ing condition and will hug the inner surface 
of the cylinder and as such will rise and sur 
round the explosive charge with an-annular 
column of air. The explosive charge is indi 
cated at 20 and the annular column of air at 
21. This column of air swirls at high ve 
locity and maintains a swirling motion dur 

~ ing the return or compression stroke of the 
10 

15 

piston. At the end of the compression 
stroke, the charge of gas assumes approxi 
mately the shape indicated by the dotted lines 
20a and the column of air assumes the re 
maining space. 'At this time ignition takes 
place and the charge is ignited and expands 
with great rapidity. It thus penetrates the 
swirling body of air surrounding the same 
and an intimate mixture of the oxygen and 
carbon particles is obtained thereby assuring 
ideal combustion conditions. 
‘At the end of the next stroke of the piston 

- which is the expansion or ?ring stroke, the 
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exhaust valve opens in the usualmanner and 
the spent or burnt gases are exhausted during 
vthe return or scavenging stroke of the pistons. 

The volume of gas admitted during each 
suction stroke of the piston will, of course, be 
regulated by the position of the throttle valve 
9 in the usual manner and any load or speed 
condition may thus be obtained. It should, 
however, be noted that the compression at the 
end of the compression stroke will remain 
constant regardless of the position of the 
throttle valve 9 as the uncovering bf the ports 
14 at the end of each suction stroke permits} 
?lling of the cylinder and surrounding of the 
charge with a column of air at substantially 
atmospheric pressure regardless of the evacu 
ated condition obtained by the position of the 
throttle valve, hence, constant compression is 
retained under all load and speed conditions. 
In some instances, it may be desirable to 

admit the'air through the ports 14 under a 
slight pressure for instance, a pound or more 
above ordinary~ atmospheric pressure. In 
that instance, the port 16 is connected with a 
super-charger or with the crankcase of the 
engine. This is an advantage, in some in 
stances, as it permits super-charging of the 
cylinder and it also insures a better scaveng 
ing action during the exhaust stroke as a 
small body of air under pressure would then 
be admitted during each exhaust stroke, 
thereby expelling the burnt gases and propor 
tionately increasing the volumetric capacity 
of the cylinder during the next suction stroke. 
'The closing of the inlet valve prior to the 
opening or uncovering of the air ports 14 is 
not of material consequence when the air is 
merely admitted under atmospheric pressure, 
but it is more or less essential when a super 

, “charger is employed, as there might be a back 
surge of gases through the inlet valve, due to 
the pressure of the incoming air when super 
charging is employed and this is the main rea 
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son for changing the timing of the inlet valve. 
Otherwise conventional timing and construc 
tion may be employed. 
From the foregoing it should be more or 

less apparent ?rst that constant compression " 
is obtained during all load and speed varia 
tions. Secondly, that a much higher com 
pression ratio may be obtained as an over 
rich‘ charge may be employed due to the 
stratifying condition obtained in the cylin 
der. Third, a higher compression ratio is 
also favored due to the centralized position of 
the spark plug with relation to the com 
pressed charge and further due to the fact 
that extended or auxiliary pockets are entire 
ly eliminated in the compression space, and 
fourth. a maximum turbulence is obtained 
at the time of ?ring. 
The method of obtaining stratification is 

the important feature of the present inven 
tion as through the stratification of a rich 
mixture and a body of air, a higher compres 
sion ratio may be obtained and constant com~ 
pression during all loads. 
'I/Vhile certain features of the present in» 

‘vention are more or less speci?cally described, 
I wish it understood that various changes 
may be resorted to within the scope of the 
appended claims. Similarly that the ma 
terials and finishes of the several parts em 
ployed may be such as the manufacturer may 
decide “or varying conditions or uses may 
demand. ’ 

Having thus described my invention, what 
I claim and desire to secure by Letters Pat 
ent is :— 

1. In an internal combustion engine of the 
character described, a cylinder, a piston re 
ciprocally mounted therein, a head on the cyl 
inder, a substantially symmetrically shaped 
combustion chamber formed between the head 
and the cylinder, means whereby an explosive 
charge is admitted to the cylinder during the 
suction stroke of the “piston, means whereby 
air is admitted to the cylinder through a port 
which is arranged on an angle with relation 
to a radial line of the cylinder so that‘ the 
explosive charge will be partially enclosed by 
a rotating body of air prior to compression 
and ignition of the charge, and an ignition 
device positioned substantially in the center 
of the combustion chamber. 

, 2. In an internal combustion engine of the 
character described, a cylinder, 8. piston re 
ciprocally mounted therein, a head on the 
cylinder, a substantially symmetrically 
shaped combustion chamber formed between 
the head and the cylinder, means whereby an 
explosive charge is admitted to the cylinder 
during the suction stroke of the piston, and 
means whereby air under pressure is admit 
ted to the cylinder through a port which is 
arranged on an angle with relation to a radial 
line of the cylinder so that the charge will be 
partially enclosed by a rotating body of air 
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prior to compression and ignition of the 
charge, and an ignition device positioned sub 
stantially in the center of the combustion 
chamber. 

3. In an internal combustion engine of the 

ciprocally mounted therein, a head on the 
cylinder, at substantially symmetrically 
shaped combustion chamber formed between 
the head and the cylinder, an inlet valve in 
the combustion chamber whereby a combus 
tible charge is admitted to the cylinder dur 
ing the suction stroke of the 
whereby air under pressure is admitted to the 
cylinder through a port which is arranged on 
an angle with relation to a radial line of the 
cylinder so that the charge Will be partially 
enclosed by a rotating body of air prior to 
compression of the charge, an ignition device 
positioned substantially in the center of the 
combustion chamber to ?re the charge, and 
an exhaust valve in the combustion chamber 
to insure scavenging of the burnt charge. 

JOHN PATTERSON. 
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