EP 0926 319 B1

) oo e IR
(19) o European Patent Office

Office européen des brevets (11) EP 0 926 319 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcl’: FO1M 13/04, FO2F 7/00

of the grant of the patent:
23.10.2002 Bulletin 2002/43

(21) Application number: 98122363.9

(22) Date of filing: 25.11.1998

(54) Device for oil vapours separation from the crankcase of an internal combustion engine and
connection for blow-by of said vapours

Olabscheider fiir die Gase des Kurbelgehauses einer Brennkraftmaschine und Verbindung fiir die
Durchblasgase

Dispositif pour séparer les gaz de carter d’'un moteur a combustion interne et liaison pour ces gaz

(84) Designated Contracting States: (74) Representative: Di Francesco, Gianni et al
DE ES FR GB SE Ing. Barzano & Zanardo Milano S.p.A.
Corso Vittorio Emanuele Il, 61
(30) Priority: 23.12.1997 IT TO971133 10128 Torino (IT)
(43) Date of publication of application: (56) References cited:
30.06.1999 Bulletin 1999/26 EP-A- 0 287 756 EP-A- 0 291 358
EP-A- 0 837 236 FR-A- 1124 307
(73) Proprietor: FIAT AUTO S.p.A. US-A- 4 953 525 US-A- 5474 035
10135 Torino (IT) US-A- 5 697 350

(72) Inventor: Ferrazzi, Francesco
10100 Torino (IT)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 0926 319 B1 2

Description

[0001] The presentinvention refers to a device to sep-
arate oil vapours from the crankcase of an internal com-
bustion engine (blow by) provided with manifolds for
connection to the blow-by circuit of said vapours and of
a manifold to let fresh oil in the crankcase sump.
[0002] In the conventional internal combustion en-
gines, the separator device for the blow-by oil vapours,
that come from the sump and from the crank chamber,
is typically made as a separate part which is added to
the engine when this one is being assembled.

[0003] This procedure makes it necessary to build ei-
ther ducts internal to the crankcase and a small support
base for the separator, and to take into account the di-
mensions of it while placing the propulsor in the engine
compartment.

[0004] The European patent application EP 0291 358
shows a separator device for the blow-by oil vapours
from an internal combustion engine crankcase, consist-
ing of a base and a cover in which the base is made by
means of fusion integral to the crankcase of the engine
in correspondance with one of its side walls. The sepa-
rator device is closed by a lid plate whit an opening con-
nected to the intake manifold through a pipe line. This
separator do not need a support base as the conven-
tional one, but the lid cannot be used neither to enlarge
the separator nor to let fresh oil in the crankcase sump.
[0005] It is an object of the present invention to give
a solution to the aforementioned inconveniences.
[0006] Said object is achived by means of a separator
for blow-by vapours presenting the characteristics indi-
cated in claim 1.

[0007] One of the advantages of the present invention
consists in that it presents two access manifolds to the
separator from the crank chamber, said access mani-
folds being spaced and located on a plane parallel to
the axis of the crankcase. This makes it possible to keep
one manifold constantly free, even in the case the incli-
nation of the engine is very high, so that no oil can be
sucked into the crank chamber.

[0008] Additional features and advantages of the
present invention will become evident from the reading
of the description of the accompanying drawings, pro-
vided as non-restrictive example, in which:

- figure 1 is a part sectional perspective view of an
internal combustion engine crankcase provided
with the device of the invention illustrated in explod-
ed view, and

- figure 2is a perspective view of the cover of the sep-
arator device of figure 1.

[0009] With reference to the figures, and especially to
figure 1, the reference number 2 indicates the crankcase
of an internal combustion engine made by means of
ground fusion. The crankcase presents in-line cylinders
and one crank chamber 5 on the side wall of the cylin-
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ders. In the case of a four in-line cylinder engine, here
illustrated, at least two passages 6 and 7 for the oil va-
pours are built by fusion in correspondence with the sec-
ond and third bay of the crankcase. Said passages,
which are positioned in order not to interfere with the
connecting rods, and which lay, spaced, on a plane par-
allel to the longitudinal axis of the crankcase, make the
crank chamber communicate with the external wall of
the crankcase through the holes 9 and 10. The holes 9
and 10 open inside a body forming the lower section, or
base, 11, of a compartment for the separation 12 of oil
vapours, said compartment being basically shaped as
an equilateral triangle, in correspondence with the ends
of one of its sides which is basically parallel to the plane
defined by the upper face of the crankcase. This sepa-
rator, built by fusion together with the crankcase,
presents inside walls forming a labyrinth and one vertex
pointing towards the lower part of the crankcase. The
upper section or cover 13 of the separator compartment,
which is made separately, again presents in its internal
part the labyrinth pattern of the crankcase 11, and
presents two manifolds 15 and 16, being the first one
15 adapted to carry vapours to the blow-by system and
the second one 16 used as an inlet for fresh oil.
[0010] A passage 18, is made centrally, in corre-
spondence with the vertex pointing downwards, in the
separator 12 and in the wall of the crankcase, and a
manifold 19 built by fusion and connected to it, allow to
introduce oil in the engine sump.

[0011] A few notches 21, made in the walls of the lab-
yrinth, allow the decantation oil to return to the sump
through the manifold 19.

[0012] The base and the cover of the separator are
jointed by conventional means, i.e. screws, and a seal
(not shown) can be put between them if necessary.
[0013] In the way described above it is possible to
achieve a compact and functional separator, without ex-
cessive need of tool machines, and at a very low cost.
[0014] Besides, as already mentioned before, the two
manifolds, spaced and parallel to the axis of the crank-
case, allow the suction of blow-by vapours to be always
free, independently from the working position of the en-
gine.

Claims

1. Separator for oil vapours from an internal combus-
tion engine crankcase (blow-by) consisting of a
base and a cover, whereby the cover as (11) made
by means of fusion integral to the crankcase (2) of
the engine in correspondence with one of its side
walls, and is connected to the crank chamber of the
engine through at least one manifold (6, 7) made by
fusion in the side wall of the crankcase, and where-
by the cover (13) presents a manifold (15) to carry
the blow-by vapours to the throttle body of the en-
gine feeding system, characterized in that the cov-
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er (13) presents a further manifold (16) to let fresh
oil into the engine.

Separator as claimed in claim 1 characterised in
that the cover (13) and the base are provided with
internal walls which make, thus forming a labyrinth.

Separator as claimed in claim 1 characterised in
that said further manifold is connected to the engine
sump through a passage (18) made in the separator
in correspondence with the vertex pointing down-
wards and through a manifold (19) made by fusion
in the crankcase wall (2).

Separator as claimed in the previous claims char-
acterised in that notches (21) for the passage of
decantation oil are made in the walls forming the
labyrinth.

Patentanspriiche

1.

Olabscheider fiir die Gase des Kurbelgehauses ei-
ner Brennkraftmaschine (Durchblasen), umfassend
ein Unterteil (11) und einen Deckel, wobei der Dek-
kel durch Schmelzen direkt auf das Kurbelgehause
(2) des Motors in Ubereinstimmung mit einer seiner
Seitenwande hergestellt ist, und mit der Kurbelge-
hdusekammer des Motors Uber mindestens einen
Krimmer (6, 7) verbunden ist, der durch Schmelzen
in der Seitenwand des Kurbelgehauses hergestellt
ist, und wobei der Deckel (13) einen Kriimmer (15)
aufweist, um die Durchblasgase zum Drosselklap-
pengehduse des Zuflhrungssystems des Motors
zu leiten, dadurch gekennzeichnet, das der Dek-
kel (13) einen weiteren Kriimmer (16) aufweist, um
Frischdl in den Motor zu leiten.

Abscheider nach Anspruch 1 dadurch gekenn-
zeichnet, dass der Deckel (13) und das Unterteil
mit Innenwanden versehen sind, welche folglich ein
Labyrinth bilden.

Abscheider nach Anspruch 1, dadurch gekenn-
zeichnet, das der weitere Krimmer mit der Motor-
wanne Uber einen Kanal (18), der in dem Abschei-
der in Ubereinstimmung mit dem Scheitelpunkt her-
gestellt ist, der nach unten zeigt, und Uber einen
Kriimmer (19), der durch Schmelzen in der Kurbel-
gehdusewand (2) hergestellt ist, verbunden ist.

Abscheider nach den vorangegangenen Anspri-
chen, dadurch gekennzeichnet, dass die Ein-
schnitte (21) fiir das DurchflieRen des Abscheider-
6ls in den Wéanden hergestellt sind, welche das La-
byrinth bilden.
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Revendications

Séparateur de vapeurs d'huile provenant d'un car-
ter de moteur a combustion interne (fuite des gaz)
consistant en une embase (11) et un capotage,
dans lequel I'embase est fabriquée par fusion en
une seule piéce avec le carter (2) du moteur, de ma-
niére correspondante a l'une des parois latérales de
celui-ci, et est raccordée a la chambre de vilebre-
quin du moteur par l'intermédiaire d'au moins un
collecteur (6, 7) fabriqué par fusion dans la paroi
latérale du carter, et dans lequel le capotage (13)
posséde une tubulure (15) pour transférer les va-
peurs de fuite des gaz vers le corps de papillon du
systéme d'alimentation du moteur, caractérisé en
ce que le capotage (13) posséde une autre tubulure
(16) qui permet a I'huile fraiche de pénétrer dans le
moteur.

Séparateur selon la revendication 1, caractérisé
en ce que le capotage (13) et I'embase sont munis
de parois internes qui sont au méme niveau, et for-
ment ainsi un labyrinthe.

Séparateur selon la revendication 1, caractérisé
en ce que ladite autre tubulure est raccordée au
carter d'huile du moteur, par l'intermédiaire d'un
passage (18) ménagé dans le séparateur de ma-
niére correspondante au sommet pointant vers le
bas, et par l'intermédiaire d'un collecteur (19) fabri-
qué, par fusion, en une seule piéce avec la paroi du
carter (2).

Séparateur selon les revendications précédentes,
caractérisé en ce que des encoches (21) permet-
tant le passage de I'huile de décantation sont pré-
vues dans les parois qui forment le labyrinthe.
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FIG.1
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