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To at Uhan, it may concern; 
Be it known that I, HARRY FERDIN AND 

LEISSNER, a citizen of the Kingdom of Swe 
de, residing at Ljusne, Sweden, have in 

5 vented new and useful Improvements in 
Internai. Combustion, Engines, of which the following is a specification. 
This invention relates to improvements in 

starting devices for internal combustion en 
gines of the type which are operated by an 
tiectrically ignited mixture of fuel and air, 
but which, after the start, operate by spon 
taneous ignition or other non-electric igni 
tion. 

In engines of this type, it is of great in 
portance, that immediately after the start 
ing novelerit of the piston of the crank 
shaft, fuel and air he admitted to the con 
bustion chaber of the cylinder, and at the 
same time that the fixture of fuel and air 
be prevented from entering asy other place 
than said chamber. For this purpose the 
mixing of the fuel and air should be effected 
immediately before or simultaneously with 
the entitance of the air into the combustion 
chamber, whereby such mixture may be in 
troduced into the said chamber even at the 
first revolution of the crank shaft. 
The object of this invention is the pro 

vision of a fuel receptacle adapted to be 
placed close to the aperture through which 
the scavenging air enters the combustion 
chamber of the cylinder or in... close proxim 
ity to said chamber, the said fuel receptacle 
delivering without the aid of any pump or 
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sother driving contriyance an approximately , 
constant quantity of liquid fuel, each time 
the scavenging air enters the cylinder dur 
ing the starting period. 
The air mixed with liquid fuel is ther ig 

nited electricaily at the suitable moment. 
This. fuel receptacle is especially distin 

guished by being provided with a t-shaped 
chained adapted to contain liquid fuel and 
this firming a sort of liquid seal, one 
iianeh (f which is connected with an air 
sace it the receptacle, while the Qther 
braich is connected with a channel of the 
iike leading to the air inlet of the engine or 
to fle cornbustion chamber. 
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A crihodiment of the invention is illus 
it': i.e. in the acconanying drawing in 
syhich Figure is a sectical view of a fuel 
'e ("citate ('loviing nay invention, andl 

; , . view of an intern: is :::. is. : 
al 

is . ... li. : : 
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combustion, engine provided with such 
fuel receptacle. - 

Referring to Fig. 1, of the drawing, J is a 
fuel receptacle having a filling opening 4 
for liquid fuel normally closed by a threaded, 60 
cover 3, and an outlet 5 fermed iy the bore g an outwardly threaded connecting pipe. 

: l 

The outlet 5 is connected with the interior 
of the receptacle 1 by the branches 6 and 7 
of a U-shaped channel, each of which 65 
Branches has an area of passage equal or 
approximately equit to that of the outlet. 5, 
the branch having larger width than the 
outlet 5 and the branch 6, counted in the di. 
rection at right :::::ie to a plane through the to 
branches. The is vermost portion of the 
U-shaped channelioms an enlarged cham 
bers connected with the part of the recep 
tacle 1 located outside the U-shaped chain 
nel through an aperture 9 whose area of 75 
passage is very Small in relation to the areas 
of the branches 6 and 7. r . . . . 

Preferably, the filing opening 4 is placed 
Somewhat higher than the outlet 5, and the 
upper edge of the branch 7 somewhat higher 80 
than the lower edge of the filiing opening 4. 
As a result, liquid fuel may, when intro 
duced, becaused to enter the outlet 5, and 
the branch 7 aiways opens above the liquid 
level in the receptacle i, the U-shaped chan- 85 
nel thus forming a sort of liquid sea. . . . 
The fuel recepta?ie i is adapted to be 

Screwed either into the wall of a channel 2 
connecting the Scavenging pump of an in 
ternal combustion engine with its cylinder 90 
in front of the inlet opening of said chan 
nel, or directly into the wall of the cylinder 
in such manner, that the outlet 5 opini is to 
said connecting channel-2 or directly into 
the cylinder. In Fig. 2 the fuel receptacle 95 
1 is arranged in the first named manner and 
connected with a vertical two stroke cycle 
engine, the crank casing of which acts as ". 
scavenging pump chamber. Consequently; 
the receptacle is connected with the chann 0 
2 connecting the crank case. Ji with the cy." 
inder 12, directly in front of the inlet open 
ing 13. . . . . . . . ; 
When the engine is to be started, such a 

quantity of a suitable liquid fuel, as for in- 05. 
stance benzin, is introduced into the recep-- 
ticle 1 that a part of the fuel flows through: 
the titlet 5 into the connecting; chamelie: 
where on the cover 3 is screwel oi is . ; 
level of the liquid renailing irr, receptacle 
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is determined by the lower edge of the chan 
nel 5, as is shown on the drawing. If then 
the piston is caused to move from its upper 
most position, the air in the crank casing 11 
as well as in the connecting channel 2 is 
compressed. It is to be supposed that the 
pressure amounts, on an average, to a pres 
sure above atmospheric of 0.2 to 0.3 kilo 
gram per square centimeter. On account 
thereof air will be forced from the channel 
2 through the inlet 5 and U-shaped channel 
into the air space above the fluid level at the 
same time carrying with it the liquid con 
tained in the U-shaped channel 6, 7, except 
a certain quantity which remains in the 
chamber 8, and compressing the air in said 
air space. It is further supposed that dur 
ing the further downward motion the pist 
ton first uncovers the exhaust port 14 and 
then the inlet opening 13. When the piston 
uncovers the latter opening, the air com 
pressed in the crank casing enters rapidly 
the cylinder through the channel 2, and, on 
account thereof, the pressure in the crank 
casing and the channel 2 decreases suddenly, 
The compressed air contained in the space 
above the liquid level in the receptacle 1 

and is partly exhausted 
through the U-shaped channel and the outlet 
5 at the same time carrying with it the 
quantity of liquid remaining in the cham 
ber 8 or just flowing out of the opening 9. 
When in this manner a certain quantity of 
fuel has entered the channel 2, this fuel will 
be carried along by the air flowing upward 
in said channel and will enter the cylinder, 
and owing thereto, an explosive mixture of 
liquid fuel and air is obtained therein, said mixture being ignited at a suitable moment 
by means of an electric ignition device (not 
shown). 
As stated above, the area of passage of the 

aperture 9 is very small in relation to the 
areas of the branches 6 and 7, and, therefore, 
the aperture 9 can not disturb the operation 
described of the outlet 5 and the branches 6 
and 7 to any appreciable extent. . 

It will be gathered from the foregoing 
that the fuel receptacle is adapted for use 
only in connection with the starting of the 
engine. 

Further it is to be observed that, if the 
total quantity of fuel exhausted from the 
fuel receptacle 1 during a cycle of action 
should not enter the cylinder instantly, the 
remaining quantity of fuel is located so near 
to the inlet opening, that said quantity will 
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necessarily becaused to partake in the next 
combustion. 
By reason of the arrangement of the 

chamber 8 the quantity of liquid fuel taken 
up each time, on flow of air from the recept 
tacle 1 will be approximately constant and independent of tie speed of the engine. 
The size of the aperture 9 is, preferably, 

So chosen that the interval of time between 
a flow of air from the receptacle 1 and the 
following flow of air to said receptacle will 
suffice for filling the chamber 8 with liquid 
even at a great speed of the engine. The 
said interval is determined by the suction 
period of the air pump. The injection pe 
riod of said pump determining the time be 
tween the flow of air to the receptacle 1 
and the flow back from the same, is always 
very short, and owing thereto any consider 
able quantity of liquid cannot flow during 
said period into the chamber 8. Therefore, 
the chamber 8 contains always on the flow 
of air from the receptacle 1 to the channel 2 
a certain quantity of liquid. 
The size of the receptacle 1 is so chosen, 

that it contains a quantity of liquid fuel 
sufficient for starting the engine in question. 
When the engine commences to run, said 
quantity of liquid has been consumed, and 
then the receptacle need not be shut off from 
the channel 2. 

If the fuel receptacle is so arranged, that 
it opens directly into combustion chamber 
of the engine, the ignition must not take 
place before the pressure in the combustion 
chamber has commenced to decrease, and 
liquid fuel has entered said chamber. 
Having now described my invention, what 

ters Patent is: 
1. In an internal combustion engine, a 

combustion chamber, a fuel receptacle adapt. 
ed to be connected with the combustion 
chamber and having a closed air space, a 
U-shaped clannel positioned in said recep 
tacle and connecting Said closed air space 
with the combustion chamber, and a connec 
tion between said fuel receptacle and the 
lowermost part of said U-shaped channel. 

2. In an internal combustion engine, a 
combustion chamber, a fuel receptacle adapt 
ed to be connected with the combustion. 
chamber and having a closed air space, a 
U-shaped channel positioned in said recep 
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tacle and connecting said closed air space 
with the combustion chamber, and a connec 
tion between said fuel receptacle and the 
lowermost part of the U-shaped channel, 
the area of passage of this connection being 
much smaller than that of the U-shaped 
channel, 

3. In an internal combustion engine, a 
combustion chamber, a fuel receptacle adapt 
ed to be connected with the combustion 
chamber and having a closed air space, a 
U-shaped channel partly submerged into the 
fuel in said receptacle, one branch of said 
U-shaped channel opening into said closed 
air space and the other branch being con 
nected with said combustion chamber, and a 
connection between said fuel receptacle and 
the lowermostart of said U-shaped channel. 

4. In an internal combustion engine, a 130 
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combustion chamber, and closed fuel recep 

C 

tacle connected with the c cham 
ber, an air space in said receptacle, a liquid 
seal in the receptacle containing a carburet 
ing liquid and opening into said air space 
above the liquid level, said liquid seal con 
necting said air space with the combustion 
chamber, a connection between said recept tacle and the lowermosy part of the liquid. 
seal, and a filling openig in the wall of the receptacle. 
5.In an internal combustion engine, a 

combustion chamber and closed fuel recep 

tacle connected with the combustion. cham 
ber, an air space in said receptacle, a liquid 
seal in the receptacle containing a carburet 
ing liquid and opening into said air space. 
above the liquid level, said liquid seal con 
necting said air space with said combustion 
chamber, an enlargement of the lowermost. 
part of said liquid seal, a connection between . 
said receptacle and said enlargement, and a 
filling opening in the wall of the receptacle. : 
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In testimony whereof I have signed my. 
name. HARRY FERDINAND LEIssNER. 

  


