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My invention relates to certain new and useful 

improvements in internal combustion engines, 
which are described as follows: 
The invention relates particularly to the 

5 method of preparing -a fuel-air charge for com 
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bustion in an internal combustion engine in 
which' fuel is introduced into a rapidly moving 
air current caused by passage of a part of the 
air charge back and forth between the main cyl 
inder and an auxiliary chamber promoting an in 
timate mixture between the air and fuel, the time 
of ignition and the subsequent rate of burning 
being under control, as well as the compression 
and rate of passage of air and fuel into and be 
tween the chambers. The invention relates par 
ticularly to engines having the conventional cyl 
inder and piston and using a relatively non-vola 
tile oil as fuel. 
For convenience the system is shown diagram 

matically, applied to a two-stroke cycle engine of 
conventional form, using heavy oil as fuel, but 
it is to be understood thatit may be applied to 
a wide variety of engine forms and to the use 
of many different fuels. , 
My invention is illustrated more or less dia 

grammatically in the accompanying drawing, 
wherein 

Figure 1 is a vertical cross section through an 
engine; 
Figure 2 is a detailed section on an enlarged 

scale, illustrating a portion of the fuel feeding 
mechanism. 
Like parts are designated by like characters 

throughout the speci?cation and drawing. 
A is an engine cylinder with a main combus 

tion space A1. B is a piston therein. C is a con 
necting rod joining the piston to the crank shaft 
D. E is a housing or crank case. F is the port 
through which burnt gases are exhausted and 
F1 is the port through which air is forced by any 
well known means for the clearing of burnt gas 
and the recharging of the cylinder. 
G is a mixer head, provided with a cooling 

jacket G1, whichmay be omitted, having a close 
?tting piston Ga slidably mounted in the barrel 
G3. Connecting this barrel or mixing space G3 
with the combustion space A1 is a throat G4 into‘ 

‘ which opens the fuel atomizing port J1, supplied 
through a canal J2 in the body. J is a fuel inlet 
supplying this system with fuel, which may be 
under pressure, as from a pump or other pres 
sure source. The fuel inlet passage J2 is shown 
as formed partially by means of an annularchan 
nel J3 cut in the bottom of the mixer head G and 
as being completed by the head J4, provided with 

an annular channel J‘. The member J4 is so 
formed that on the inner side it does not contact 
the bottom of the member G and thus a su?icient 
clearance is provided to form the fuel atomizing 
port J1. As shown this is an annular port ex- 5 
tending entirely about the throat G4. It might, 
however, be of any suitable form and need not 
be continuous. In place of the fuel discharge 
arrangement shown, any suitable atomizing valve 
might be used to supply fuel to the mixing cham- 10 
her. On the upper end of the piston G2 is mount 
ed a roller Ci5 which is driven by a cam H, im 
parting axial motion to the piston. This cam is 
rotated by means of a shaft H1, upon which is a 
gear H’, meshing with a gear 1-!3 on a shaft H4 15 
driven by the engine. This drive is not shown in 
complete detail and may be of- any suitable 
nature. 

I is a spark plug or ignition device which may 
be used. For some purposes such an ignition de- 20 
vice is desirable. For other purposes it is not and 
it is not an essential part of my invention. 

It will be realized that whereas I have here 
with shown and described a practical operative 
device, nevertheless many changes might be made 25 
in the size, shape, number and disposition of 
parts without departing from the spirit of my 
invention, and, therefore, I wish my showing to 
be taken as in a sense diagrammatic. 

Particularly, the auxiliary or compression cyl- 3o 
inder might be uncooled. The cooling jacket G1 
would thus be omitted. 
The method of operation of my invention is as 

follows: . 

In the position of the parts shown in the figure, 35 
it is assumed that the exhaust has taken place 
and a fresh charge of air has been segregated or 
trapped in the cylinder. This charge is being 
compressed. At some point in the compression 
stroke, the piston G2 in the mixing chamber is 40 
permitted to recede by the cam, being forced 
back by the pressure in the main chamber. The 
piston might be positively operated by any suit 
able mechanism, timed to cause its withdrawal 
at the appropriate period in the engine cycle. 45 
During this phase, fuel is fed into the moving 
air steam. The fuel may thus be fed through 
one or more discharge openings appropriately 
placed to act in conjunction with the moving air 
currents. The speed of the motion of the air, its 50 
drop in pressure and the resulting drop in tem 
perature, is controlled partly by the rate of mo 
tion of the piston (i2 and as to temperature, 
partly by the degree of cooling‘ applied to the 

, chamber G1. The degree of atomization of the 5g 
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fuel and the intimacy of its with the air‘ 
. ?nally admitted to the mixing chamber, is con-_ 

_ trolled by the construction of the fuel admission 
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ori?ce and by the air speed and pressure and tem 
perature conditions just mentioned. The amount 
of air so mixed with the fuel, in proportion to the 
total amount of air originally entrapped within 
the main cylinder, is controlled by the size of the - 
mixing chamber and the amount of recession of 
the piston lying therein. The amount of fuel 
mixed with this quantity of air is controlled by 
the fuel feeding mechanism. The proportion of 
air to fuel in this chamber may then be varied 

_ through a wide range. permitting mixtures all 
the way from too lean for combustion through 
combustible ratios to and including too rich for 
combustion. For the purpose of this description 
the expressions “lean mixture", "rich mixture" or 
“combustible mixture” are taken from the ter 
minology commonly used in describing carburet 
ing engines in referring to fuel air ratios, al 
though in this case the fuel may not be, especially 
if the oils are relatively non-volatile‘, in a truly 
dry gas condition, as they are supposed to be in‘ 
considering the carbureting engine. 
This fuel air ‘mixture in the chamber G4i is 

then discharged into the main chamber A1 at a 
predetermined point in the engine cycle, in?am 
mation occurring as the result of an increase in 
pressure due to evacuation of the chamber G3 
or to further motion of the piston B or a com 
bination of the two. It is also possible to cause 
initial in?ammation by some auxiliary means, 
such as a spark or a hot wire. This discharging 
of the fuel air mixture further promotes mixing 
and atomization and further fuel may be added 
during this phase, providing further means for 
controlling the combustion process to secure the 
_maximum release of energy in a given size of 
chamber. Depending on the condition of the 
mixture in the chamber and the temperature and 
pressure conditions prevailing, in?ammation will 
occur either in the chamber G3 or in the cham 
ber A1 or in both, and may also be in?uenced by 
the motion of the piston G1. The outward rush 
of the fuel air mixture from the mixing chamber 
‘into the charge of pure air promotes intimate 
mixing between this initial fuel air charge and 
the remaining air, for the purpose of securing 
complete combustion. 

It is possible that conditions may make it de 
sirable to have the evacuating stroke of the piston 
in the mixing chamber occur at or after the up 
ward dead center position of the piston in the 
main cylinder. - 

I claim: 
1. The method of mixing fuel and air for com 

bustion in an internal combustion engine, which 
consists in compressing a body of air in a main 
cylinder, creating a current of air under pres 
sure by moving a substantial portion of said 
compressed air to an auxiliary chamber in com 
munication with the main cylinder, said current 
of air being timed and controlled independent of _ 
the compression of the air in the main cylinder, 
feeding fuel under substantial pressure to said 
current of air and igniting the fuel and air. 

'2. The method of mixing substantially all the 
fuel and air charge for combustion in an internal 

2,083,155 
combustion, which consists in compressing a body ' 
of air in a main cylinder, creating a current of 
air under pressure by moving a substantial por 
tion of said compressed air to an auxiliary cham 
ber in communication with the main cylinder, 
said current of air being timed and controlled 
independent of the compression of the air in the 
main cylinder, feeding fuel under substantial 
pressure to said current of air and igniting the 
fuel and air. . ~ _ 

'3. The method of mixing within a confined 
space fuel and air ‘for combustion in an internal 
combustion engine, which consists in compressing 
a body- of air in a mainoylinder, creating a cur 
rent of air under pressure by moving a substan 

‘ tial portion of said compressed air from the main‘ 
cylinder to an auxiliary- chamber through a rel 
atively non-turbulent passage of substantial 
area, said current of air being timed and con 
trolled independent of the compression of the 

, air in the main cylinder, feeding fuel under sub 
stantial pressure to'said current of air and ignit 
ing the fuel and air. - - 

4. The method of mixing within a confined 
,space substantially all the fuel and air charge for 
combustion in an internal combustion engine, 
which consists in compressing a body of air in a 
main cylinder, creating a current of air under 
pressure by moving a substantial portion of said 
compressed air to an auxiliary chamber in com- _, 
munication with the main cylinder, said current 
of air being controlled and timed independent of 
the compression of the air in the inain cylinder, 
feeding fuel under substantial pressure to said 
current of air and igniting the fuel and air. 

5. The method of mixing a liquid fuel charge 
with air and burning the resulting mixture, which 
comprises compressing the body of air in a cham 

' ber, setting up a rapidly moving current of air 
between said chamber and a communicating 
chamber, supplying liquid fuel to said current of 
air at its point of maximum velocity and ignit 
ing the mixture, said current of air being timed 
and controlled independent of the compression 
of the air in ‘said ?rst mentioned chamber. 

‘ 6.~The method of mixing a liquid fuel charge 
with air and burning the resulting mixture, which 
comprises compressing a body of air in a cham— 
ber, setting up a rapidly moving current of air 
between said chamber and a communicating 
chamber, supplying liquid fuel to said current of 
air at its point of maximum velocity, and ignit 
ing the mixture by the heat of compression, said 
current of air being timed and controlled inde 
pendent of the compression of the air in said ?rst 
mentioned chamber. 
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7. The method of mixing a liquid fuel charge ' 
with air and burning the resulting mixture, which 
comprises compressing a body of air in a chamber, 
setting up a rapidly moving current of air be 
tween said chamber and a communicating cham 
ber, supplying liquid fuel to said current of air 
at its point of maximum velocity and igniting the 
mixture by auxiliary means, said current of air 
being timed and controlled independent of the 

~ compression of the air in said ?rst mentioned 
chamber. 
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