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DESCRIPTION
FLUID SEPARATOR DEVICE

TECHNICAL FIELD

This invention relates in general to a device for separating fluids of
different density, and in particular a fluid mixture consisting of the

recirculated gases of an internal combustion engine.

BACKGROUND ART

In internal combustion engines the burnt gases are known to leak back
into the cylinder lower chambers either because of seepage past the
piston rings or because of imperfect connections.

Generally these gases are fed to the engine intake conduit, which then
returns them to the cylinders for combustion via an appropriate conduit. It
happens however than in the cylinder lower chambers the gases come
into contact with the oil present in the engine oil sump, and mix with part
thereof. Hence the engine intake conduit also receives oil particles which
are damaging in that, in addition to soiling the various components with
which they come into contact, they are highly polluting from the
environmental viewpoint.

The object of the present invention is to overcome the aforesaid

drawbacks within the framework of a simple and rational solution.

DISCLOSURE OF THE INVENTION

The invention attains said object by virtue of the characteristics defined in

the claims.
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In particular, the invention provides a fluid separator device able to
separate said burnt gases from the oil particles which said gases entrain
when they come into contact with the oil in the engine oil sump. The
device is inserted into the usual gas recirculation conduit with which
internal combustion engines are provided, and which connects the cylinder
lower chamber to the engine intake conduit.

The device of the invention comprises an outer casing provided with at
least one gas mixture entry conduit associated with said recirculation
conduit for the gas mixture present in the engine, and a gas exit conduit
associated with the engine intake conduit, and comprising internally at
least one cyclone separator.

According to a preferred embodiment of the invention, the device also
comprises a coalescence separator in addition to the cyclone separator,
said cyclone separator and the coalescence separator are positioned
respectively in two adjacent communication chambers, of which one is
upper and one lower, said lower chamber being associated with said gas
mixture entry conduit, and said upper chamber being associated with the
exit conduit for the mixture gases.

According to the invention, said cyclone separator comprises two internally
hollow frusto-conical bodies partly inserted one into the other, to define a
passageway for the gas and oil mixture which enters said lower chamber
through the entry. The separated oil is collected on the base of the lower
chamber where a conduit is preferably present to connect said chamber to
the engine oil sump. The mixture of gases and any oil not separated by
the cyclone separator rises towards the upper chamber and passes

through said coalescence separator which is provided with an appropriate
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filter means for retaining the micro-droplets of oil, which fall downwards by
virtue of their weight.

Any oil droplets which pass through the coalescence separator fall by their
own weight onto the base of said second chamber, and from there onto
the base of said lower first chamber via a non-return valve which opens
under the weight of the droplets.

The gas leaves through the exit conduit.

In a preferred embodiment of the invention, a blow-by valve, positioned in
a third chamber communicating with said second chamber, is associated
with the gas exit conduit.

The invention can also be provided with an engine oil top-up conduit
opening in proximity to said first chamber external to the cyclone
separator.

The invention is described in detail hereinafter with the aid of the
accompanying figure which illustrates one embodiment thereof by way of
non-limiting example.

Figure 1 is a section through device of the invention.

Figure 1 shows the device 1 intended to be inserted into the circuit that
connects the exhaust of the burnt gas and oil mixture to the engine fuel
intake conduit (neither shown). The device 1 comprises an outer casing 2
having an entry conduit 3, through which said burnt gas and oil mixture
enters the device, and an exit conduit 4, through which the burnt gases
leave alone.

Within said casing 2 a cyclone separator 5 is present, located in a lower
first chamber 6. The separator 5 comprises two internally hollow frusto-

conical bodies 50 and 51, partly inserted into each other to define a
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passageway 52 for the gas and oil mixture which enters the chamber 6
through the entry 3. The gas and oil mixture is separated in contact with
the walls of the two conical bodies, with the oil falling onto the base of the
chamber 6 which hence acts as a collection vessel. The oil collected in
the chamber is then fed to the engine oil sump, not shown, through an exit
conduit 61.

Above the chamber 6 there is located a second chamber 7 separated from
the first by a base 70 which also acts as a support element for a filter
means 8 present in the chamber 7. The filter means 8 is a coalescence
separator and is composed of a baffle which coalesces the oil micro-
droplets so as to collect them by virtue of their weight. In this respect the
base 70 presents a conduit 71 arranged to connect the first chamber 6 to
the second 7, on the outside of this conduit there being present a plurality
of circumferentially disposed teeth 72 for the engagement of matching
teeth 80 of the filter means 8.

A non-return valve 73 of mushroom type, the operation of which will be
clarified hereinafter, is present in the base 70, beyond the teeth 72.

Above the chamber 7 there is an upper third chamber 9, separated from
the chamber 7 by a plate 10. The two chambers 7 and 9 communicate via
a plurality of holes 100, only one of which is visible in the figures, they
being disposed circumferentially in proximity to the outer edge of the plate
10.

For exit of the burnt gases from which the oil has been separated, the
chamber 9 presents a conduit 4 connected to the fuel intake conduit with

which the engine is provided, not shown.
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In detail the chamber is defined by an inverted cup-shaped body 90, which
upperly presents said exit conduit 4, and rests on the edge of said casing
2 to which it is rigidly fixed by an external ring nut 91.

Inside the chamber 9 there is a valve 12 of membrane type, operating
against the action of a spring 13. As can be seen from figure 1, the spring
13 is positioned between the upper surface of said valve 12 and the base
of said cup-shaped body 90, said spring being mounted on a hollow
cylindrical stem 14 projecting into the chamber 9 from said exit conduit 4.
The membrane valve 12 divides the volume of the chamber 9 into two
parts 92 and 93, of which the part 93 is maintained at atmospheric
pressure by being connected to the outside of the chamber by a radial
conduit 94 which opens into the outer surface of the cup-shaped body 90,
in proximity to the ring nut 91.

The device 1 is also provided with an oil top-up conduit 15, positioned to
the side of the casing 2 and opening in proximity to the base of the first
chamber 6.

The mixture of burnt gases and oil enters the chamber 6 of the device 1
through the entry hole 3 and cyclone separator 5. In passing through the
passageway 52 the mixture deposits most of its constituent oil on the
separator walls, and in particular on the inner walls of the body 50. As
already described the separated oil droplets fall onto the base of the
device from which they are returned to the engine oil sump via the conduit
61. The mixture gas then rises towards the upper chamber 7 through the
conduit 71 and through the filter means 8, which by coalescence collects
those micro-droplets that have not been separated in the cyclone

separator 5. Any micro-droplets that also pass through the filter means 8
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fall by their own weight onto the base of the second chamber 7, from
which they fall onto the base of the chamber 6 by way of the valve 73.
The burnt gas from which the oil has been separated enters the upper
chamber 9 via the blow-by valve 12, and leaves through the exit conduit 4

5 towards the engine intake conduit.
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CLAIMS

1. Adevice for separating oil from the recirculated gases of an internal
combustion engine, characterised by comprising an outer casing provided
with at least one gas entry conduit (3) associated with the usual gas
exhaust pipe present in the engine, and a gas exit conduit (4) associated
with the engine intake conduit, and comprising in its interior at least one
cyclone separator (5) for separating the oil entrained by the gases.

2. Adevice as claimed in claim 1, characterised by also comprising a
coalescence separator.

3. Adevice as claimed in claim 2, characterised in that said cyclone
separator and said coalescence separator are positioned respectively in
series-communicating chambers (6, 7) of said casing.

4. Adevice as claimed in claim 3, characterised in that the chamber in
which said cyclone separator is located comprises said gas entry conduit
(3), the base of said chamber (6) collecting the oil separated from said
gases by said cyclone separator (5).

9. Adevice as claimed in claim 4, characterised in that the conduit 4)
for the gases from which the oil has been separated is associated with the
chamber in which said separator is located.

6.  Adevice as claimed in claim 1, characterised in that the base of said
casing presents a discharge conduit (61) for the oil separated from the
gases.

7. Adevice as claimed in claim 6, characterised in that said discharge
conduit (61) is collected to the engine oil sump.

8.  Adevice as claimed in claim 1, characterised in that said cyclone

separator comprises two internally hollow frusto-conical bodies (50, 51)
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partly inserted one into the other, to define a passageway for the gas
mixed with oil which enters said lower chamber (6) through the entry (3).
9. Adevice as claimed in claim 3, characterised in that said chambers
(6, 7) are separated by a base (70) provided with a conduit (71)
connecting said chambers (8, 7) together.

10. A device as claimed in claim 9, characterised in that said base
presents support teeth for said coalescence separator.

11. A device as claimed in claim 9, characterised in that said base is
provided with a valve operated by the weight of the oil to enable the oil
separated from the gases to pass in the direction of said first chamber (6),
while preventing gas passage in the opposite direction.

12. A device as claimed in claim 2, characterised in that said
coalescence separator comprises a filter means.

13. A device as claimed in claim 1, characterised by also comprising a
blow-by valve (12) positioned in correspondence with said gas exit
conduit.

14. A device as claimed in claims 3 and 13, characterised in that said
blow-by valve is positioned in a third chamber (9) communicating with said
second chamber (7) via at least one conduit (100).

15. A device as claimed in claim 13, characterised in that said blow-by
valve comprises a membrane operating against the action of a spring (13).
16. A device as claimed in claim 15, characterised in that said
membrane divides the internal volume of said third chamber (9) into two
parts (92, 93), of which one (93) is maintained at atmospheric pressure by
being connected to the outside of said casing by a conduit (94), and the

other (92) is maintained under vacuum by the engine suction.
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17. A device as claimed in claim 1, characterised by comprising an oil
top-up conduit (15).
18. A device as claimed in claims 3 and 17, characterised in that said

conduit (15) opens in proximity to the base of said first chamber (6).
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