1,230,729.

H. F. LEISSNER.

INTERNAL COMBUSTION ENGINE.
APPLICATION FILED APR, 19, 1816,

Patented June 19, 1917,




10

15

20

25

30

35

40

Y
o

15

 UNITED STATES PATENT OFFICE.

HBARRY TERDINAND LEISSNER, OF- LJUSNE, SWEDEN,

INTERNAL-COMBUSTION ENGINE.

P SO

Speeiﬁca_ti;zn of Letters Patent.

1,230,729,

To ol whom it may concern; ,
" Be it known that I, Harry Frromnanp

Lenssner, a citizen of the Kingdom of Swe-
den, residing at Ljusne, Sweden, have in-
vented new and useful Iroprovements in
Internal-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
electrically ignited mixture of fuel and air,
but whicl:, after the siari, operate by spon-
taneons ignition orv other non-electric igni-
tien.

In engines of this type it is of great im-
portance, that immediately after the start-
g movemerit of the piston or the crank
shaft, fuel and air be sdimitted to the com-
bustion chamber of the cylinder, and at the
same time that the mixture of fuel and air
be prevented from eutering any other place
than ssid chamber. * For this purpose the
‘mixing of the fuel and air should be effected
immedisiely before or simultaneously with
the entrance of the air into the combustion
chamber, whereby such mixture may be in-
troduced inte 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 cloge to the aperture through which
the .scavenging air enters the combustion
chamber of the eylinder or in. close proxim-
ity to said chamber, the said fuel receptucle
delivering without the aid of any pump or

other driving contrivance an approximately

constant, quantity of liguid fuel, each time
the seavenging air enters the cylinder dur-
ing the starting period. -

The air mixed with liguid fuel is ther ig-
nited electricatly at the sunitable moment.
 This. fuel receptacle is especially distin-
zuished by being provided with a U-shapad
channel adapted to contain Hquid fuel and
thus. forming a sort of liquid seal, one
braneh of which is connected with an air
space it the receptacle, while the other
bratich is connected with a channel or the
like leading to the air inlet of the engine or
to the contbustion chamber. :

An cuibodiment of the invention is itus--

{rated o the accompanying drawing in
which Fignre 1-s a sectional view of o fuel
receptacle elonhaodving my invention, and
Poview ofan: internal
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combustior. engine provided with such a’

fuel receptacle. . o ROV
Referring to Fig. 1, of the drawing; 1 is a

fuel receptacle having a filling opening 4

for liquid fuel normally closed by u threaded: 6o

cover 3, and an outlet & formed by the bore

of an outwardly threaded connecting pipe.

"The outlet § is connetted 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 axea of passage equal or
approximately equal to that of the outlet 5,
the branch 7 having larger width than’ the
outlet. 5 anc the branch 6, counted in the di-
rection st rizht suele to a plane throngh the 70
branches. The [r~vermost portion of the
U-shaped channel forms an enlarged cham- -
ber 8 connected with the part of the recep-
tacle 1 ldcated ontside the U-shaped ehan-
nel through an aperturs 9 whaose. arvea of 75
passage is very small in relation to the dreas

of the branches 6 and 7. , o

Preferably, the 8lling opening 4 is plased -
somewhat higher than the outlet 5, and ‘tlie -
upper edge of the branch 7 somewhat higher 80
than the lower edge of the filling opening 4.-
As a vesult lquid fuel may, when introd
duced, be caused to enter the outiet 5, .and
the branch 7 always opens above the liguid:
level in the receptacle 1, the U-shaped.chan- 85
nel thus forming s sort of liguid seal. ..

The fuel receptacic 1 is adapted to be
serewed either into the wall of a chanpel 2
eonnecting the scuvenging pump of an in- .
ternal comibustion engine with 1ts cylinder 90
in front of the inlet opening of said chan-~
nel, or directly into the wall of the ¢ylinder -
in such manuer, that the outlet 5. opapsinto
said connecting chanmel -2 or divecely inte
the cylinder. . In Fig. 2 the fuel réceptacle 96
1 is avranged in the first- named manner and
connected with a vertical two stroke cvele
engine, the crank casing of which 'acts ‘gs -
scavenging pump chamber: Consequently;: .
the receptacle is connected with the channil 10

.2 connecting the crank case 11 with the ¢yl

inder 12, directly in front of the inlet open-
ing 13. ' T ey
‘When the engine is to be started, sutha'
‘quantity of 4 suitable liquid fuel, as/for in- 105"
stance benzin, is introduced. into” the veecép= -
tacle 1 that a purt of the fuel flows through::
‘the cutlet B into the connecting :channels2y
wherenpon’ the cover 3 4s screwed- on T
level of-the liquid reniaining e recepti
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‘now expands

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
saume time earrying with it the liquid con-
tained in the U-shaped channel 6, 7, except
@ certain quantity which remains in the
chamber 8, and compressing the air in snid
air space. It is further supposed that dur-
ing the further downward motion the pis-
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,
und 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 pasdage of the
uperture 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: L

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
totil 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

80

65

‘necessarily be caused 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 «f air from the recep-

tacle 1 will be approximately constant and

independent!of the speed of the engine.
“The size Of the aperture 9 is, preferably,

1,230,720

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 gquantity 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
plaee before the pressure in the combustion
chamber has commenced to decrease, and
liquid fuel has entered said chamber.
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Having now described my invention, what g5

I claim as new and desire to secure by Let-
ters Patent is:

1. In an internal combustion engine, a
combustion chamber, » fuel receptacle adapt-
ed to be .connected with the combustion
chamber und having a clesed air space, a
U-shaped channel 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
lowermiost part of said U-sbaped channsl.

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 sir space, a
U-shaped channel positioned in said recep-
tacle and connecting said closed air space
with the combustion chamber, and 2 connec- -
tion between said fuel recéptacle 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, o
combustion chamber, a fuel receptacle adapt-
ed to be conuected with the combnstion
chamber and having 'a closed .air space, a
U-shaped chanfiel partly submerged into the
fuel in said receptacle, one branch of said
U-shaped ,ghanne{) 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 lowermostpart of said U-shaped channel.

4. In an ‘internal combustion engine, a
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. combustion. éhdmber; and cloé%i'-fﬁel recep-

1¢

tacle connected with the combug%io'n 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 recep-

tacle and the lowermosy part of. the liquid -
seal, and a filling openitig in the wall of the

receptacle. -

5. In an internal combustion engine, a'
combustion chambet and closed fuel recep-

tacle connected with: the cﬁﬁbustion. cham- '

» ber, an air space in said receptacle, a liquid

seal in the receptacle containing a.carburet-
ing liquid and opening

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. -

= In testimony whereof I have signed my.

name. R o
HARRY FERDINAND LEISSNER.~

‘ into said sir.space
“above the liquid level, said liquid:seal con-

15

20




