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To cll whom it may concern -
Be it known that I, Harry Ferpinans
Lemssxer, a citizen of the Kingdom of
Sweden, residing at Ljusne, Sweden, have
invented new and usefn! Improvements in
Tuel-Gasifiers for Internal-Combustion En-
gines, of which the following is a specifi-
cation. . )
The present invention relates to internal
combustion engines of 'the kind in which
liquid fuel, especially heavy hydrocarbons,
as for instance crude naphtha, is used and
in which the ignition of the fnel is effected
by compressing the combustion air to the
temperature of ignition of the fuel, while
the combustion of the fuel takes place in
iwo stages, viz. on the one hand, during a
preéxplosien effected in a primery explosion
chamber at-or immediately before the begin-

ning of the working stroke and serving to

mtrodice the fuel intp the combustion cham-
ber proper, and to spread it in the same,

and, on the other hand, during a complete .

combustion of the fuel effected in the said
combustion chamber at the eginning of the
working stroke. B ,
~ The invention has for its principal object
to force out in a reliable manner all the fuel
from the primary explosion chamber into
the combustion chamber-and to equalize the
pressure therein. o

The invention comprises, in the #Fst in-
stance, a division of the primary explosion
chamber into two compartments, one of
which is located opposite the fuel nozzle and
communicates with the combustion chamber
through one or more channels, while the

other eompartment communicates with the.
first named compartment through one or,

more channels, the scetional area of -which

15 less than the sectional avea of the channel
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or channels connecting the first named com-
partment with the combustion chamber.
The invention further comprises such di-
mensioning of the channels connecting the
compariments of the primary explosion
chamber with esxeh other in relation to the
channels connecting the primary explosion
chamber with the evlinder or combustion

chamber, that the sectional area of the frst:

named channels reiatively to the sectional
area of the Iatter channels is only of such a
size that all the fuel injected into the outer
compartment of the primary explosion
chamber will be completely consumed, even
at the highest load of the engine, by means

of the air contained in the said compuri-
ment.

The invention comprises, finally, the pro-
vision of a spraying nozzle located between

inder, and an improved airangement of fhe
channels connecting the compartments of
the primary explosion chamber, for the pur-

pose of effecting a vapid equalization of the-

pressures in said compartments. ,
On the accompanying drawing Figure 1
shows a sectional view on an engine pro-
vided with a primary explosion chamber
arranged according to the present inven-
tion. Tig. 2 shows, on a larger scale, 4 simi-
tar section through the head of the cylinder
of an internal combustion engine provided
with another form of a primary explosion
chamber., '
Referring to the drawing, 1 is the work-

“ing space or combustion chamber of the en-

gine provided with a cooling jacket and be-
ing in well known manner in open communi-
cation with 2 likewise cooled primary ex-
plosion chamber into which opens the fuel
mjecting nozzle 2. The said primary ex-
plosion chamber is, by means of a sleeve 3
which s screwed into the port or channel
connecting the primary explosion chamber
with the combustion chamber 1, divided
into two compartments £ and 3 communicat-
Ing with each other, of which the former
4 consists of the inner space of ‘the sleeve 3
located opposite the fuel nozzle 2, while the

“other or outer compartment 5 consists of the

annnlar space avound the sleeve 8. The up-
per end of the sleeve 3 is placed so nearly
to the fuel nozzle 2 and the upper wall of
the explosion chamber that only a narrow
slot remains between the compartments 4
and 5. According to Fig. 1 said slot forms
the only connection between the compart-
ments of the primary explosion chamber.
while according to Fig. 2 gaid compartments
are connected aiso by apertures 6 in the wall
of the sleeve 3. '

As is shown in Tig. 1, the compartment 4
of the primary explosion chamber communi-
cates direct with the evlinder chamber 1,
wherens, nccording to Tig. 2, the sleeve 3 is
provided with a bottom into which is
serewed in a fuel injecting device 7 pro-
vided with straight longitudinal channels 8
intersected by oblique or spiral ch nnels 9
which are provided in the inner wall of the
sleeve 3 for the purpose of spraying the
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fuel. The said channels open into apertures
10 in the bottom of the sleeve 3, said aper-
‘tures. being directed outwardly so that the

" fuel will be spraved in a suitable manner

in the air contained in the cylinder cham-
ber 1. '
The sectional area of the connecting chan-

nel or channels between the compartments

4 and 5 of the primary explosion chamber
is less than the sectional area of-the chan-

nel or channels between the compartment 4-

and the cylinder chamber 1, as will be more

particularly described hercbelow..
When an engine constructed according to

Fig. 1 or 2 is running, the fuel is ejected

through the nozzle 2 immediately hefore the:

working stroke begins, when the tempera-
ture in the primary explosion chamber on
account of the compression of the combus-
tion air has been raised to or above the tem-
perature of ignition of the fuel. The fuel
entering the primary explosion chamber in
a finely divided state is ignited at the mo-
ment of injection and partly consumed in
the compartment 4. Owing to the increase

of pressure caused thereby, part of the fuel

is forced into the compartment 5, while the
remaining or larger part of tha fuel is

forced into the cylinder chamber 1 and com-

pletely consumed therein. By suitable
choice of the sectional area of the channel or
channels between the compartments 4 and 5,
one may attain that all the fuel forced into
the compartment 5 is completely consumed
in the air contained in said compartment,
even if the engine is running at a maximum
load. The apertures 6 shown in Fig. 2 will
effect a verv rapid equalization of the pres-

" suresin the tivo compartments 4 and 5. As
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sopn - as the pressures in the compartment 4
and the cylinder chamber 1 have been equal-
ized, the combustion gases compressed to a
high pressure in the compartment 5 will

flow into the gompartment 4 and therefrom’

into the cylinder chamber 1, at the same
time guierving with them all the residues of
fiel from the compartment 4 and the vari-
ous conneeting channels, said residues being
then completely consumed in the cylinder
chamber 1. '

The division of the primary explosion
chamber described above and shown on the
drawing may be effected in different man-
ners without deviating from the pringiple of
the invention. - o

Having now described my invention, what
I claim -as new and desire to secure by Let-
ters Patent is:

- 1. In an internal combustion engine, the
combination of a combustion chamber, a

primary explogion chamber, and means di- -

viding said primary explosion chamber into
two compartments, said compartments being
in permanent open communication with each
other, and one of them being isolated from

1,138,818

“the combustion chamber and the other ex-

tending to and being- in direct open com-

munication with the combustion chamber.
2. In an internal combustion engine, the

combination of -a combustion chamber, a

70

primary explosion. chamber, means for in- . -

troducing liquid fuel into the latter, and
means  dividing, said primary explosion
chamber into two compartments, the latter
being in permanent open communication
with each other, and one of them being
isolated from the combustion chamber and
the other extending to and being in direct

open communication with the said fuel-in-

troducing means and the combustion ‘cham-
ber. . o

3. In an internal combustion engine ‘the
combination of, a combustion chamber, a

-primary explosion chamber, means for in-

troducing liguid fuel into the latter, and
means dividing said ‘primary explosion
chamber into two compartments, the latter
being in permanent oper communication
with each other, and one of them being
isolated from the combustion chamber, and
the .other extending to and being in direct

- open communication with the said combus-

tion chamber, the passages allowing the
communication between the said two com-
partments of the primary explosion cham-
ber being of smaller cross sectional area

-than the passages allowing the communica-

tion between one of said compartments and
the combustion chamber, substantially as
and for the purpose set forth.

4. In an internal combustion engine the
combination of a combustion chamber, =
primary explosion chamber, means for in-
troducing liquid fuel into the latter, means
dividing the latter into two compartments,
and a fuel spraying device between the said
primary explosion chamber and the combus-
tion chamber, the compartments of the pri-
mary explosion chamber being in permanent
open communication with each other and
one of them being isolated from the combus-
tion chamber and the other béing arranged
to receive fuel from the fuel-introducing
means and being extended to and arranged
in direct open communication with the said
combustion chamber, substantially as and
for the purpose set forth. . . .

5 In an internal combustion engine the
combination of, a combustion' chamber, &
primary explosion chamber, a sleeve extend-
ing into the latter and dividing it into two
compartments one outside and one inside

'said sleeve, a fuel nozzle opening into the

latter compartment, the said compartments
being in permanent epen communication
with each other and that inside the sleave
being extended to and arranged in .direct
open communication with the said combus-
tion chamber,

purpose set forth.
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6. In an internal combustion engine the
combination of, a combustion chamber, 2
primary explosion chamber, a perforated
sleeve extending into the latter and being
formed with a perforated bottom, said sleeve
dividing the primary explosion chamber
into $wo compartments one outside and one
inside said sleeve and in permanent com-
munication, a fuel nozzle opening into the

“inside compartment, and a body inserted in

said sleeve and formed with longitudinal

grooves intersected by grooves formed in -

8

the wall of said slesve, the said grooves

establishing s direct open communication
between the said inner compartment and the
said combustion- chamber, substantially as
and for the purpose set forth.

In testimony that I claim the foregoing as
my invention, I have signed my name in
presence of two subseribing witnesses.

HARRY FERDINAND LEISSNER.

Witnesses: :
Jory DErnar,

Germarp NorpsTraND,
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