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(54) Internal-combustion engine provided with a purifying device for the separation of particles
of lubricating oil from the crankcase blow-by gases

(57)  An internal-combustion engine (1) provided

with a cylinder head (2), a crankcase (4), a plurality of

cylinders (3) and breather means (6) for gases which

have escaped into the crankcase (4) through the cylin-

ders (3) and containing in suspension particles of lubri-

cating oil; the breather means (6) are provided with a 4
purifying device (8) adapted to separate the particles of

oil from the gases and formed by a column-type inte- EF q
grated unit accommodated in a vertical cavity (10) of the N
crankcase (4) and comprising a hollow outer casing (15) 5
through which the gases to be purified pass, deflector % 16
means (16) of generally helical configuration accommo-

dated inside the casing (15) and adapted to divert the
gases to be purified along an ascending helical convey- 8 NP 22
ing path for separating under centrifugal action the par- 10\

ticles of oil from these gases, and a substantially tubular \4
intermediate element (17) accommodated inside the o5 J

casing (15) downwardly with respect to the deflector 1IN

means (16), through which the gases to be purified flow 7 g

internally and upwardly towards the deflector means I 100
(16), and which delimits externally with the casing (15) { ’ g 101
a separate chamber (18) for conveying under gravity the 18 | 1

oil particles projected under centrifugal action against 1014
an internal surface (19) of the casing (15) adjacent to 54-

the deflector means (16).
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Description

[0001] The present invention relates to an internal-
combustion engine provided with a purifying device for
the separation of particles of lubricating oil from the
crankcase blow-by gases.

[0002] It is known that internal-combustion engines
are provided with a crankcase breather circuit designed
to discharge to the outside of said crankcase the so-
called blow-by gases, i.e. gases which escape from the
cylinders into the crankcase via the piston rings. This
breathing is necessary both to prevent an increase in
pressure inside the crankcase and to compensate for
the variations in volume caused by the movement of the
pistons.

[0003] The blow-by gases contain particles of finely
atomised oil, as well as other impurities, for example
particles of unburnt matter of carbon type (particulates).
[0004] In some cases the breather circuit is of the
open type, i.e. it discharges the blow-by gases into the
atmosphere; in this case, the oil and particulates have
to be separated from the gases for obvious reasons re-
lating to environmental and health protection (the par-
ticulates have carcinogenic effects).

[0005] Sometimes the breather circuit is of the closed
type and it recirculates the blow-by gases to the engine
intake so as to ensure the complete combustion of the
particulates. However, in this case too, the problem aris-
es of purifying these gases of oil and particulates which
tend to form resinous sediments on the components
through which the gases pass before reaching the cyl-
inders (particularly, on the valves and, in forced-induc-
tion engines, in the compressor and intercooler, thus
compromising their efficiency as a result of the aerody-
namic disturbance in the former and of the increased
thermal resistance in the latter). Moreover, in vehicles
with a catalytic converter the combustion of any engine
oil recirculated to the intake has harmful effects on the
catalytic converter and on the Lambda sensor. The oil
entrained in the blow-by gases, whether itis recirculated
or not, represents a consumption which, for a given vol-
ume of the reservoirs intended to contain it, typically the
oil sumps, reduces the topping-up interval.

[0006] With a view to bringing about the separation of
the lubricating oil from the blow-by gases it is known to
use purifying devices of various types, for example, im-
pact separators, in which the flow of gas interacts with
walls which cause it to undergo sudden changes in di-
rection; however, separators of this type have the dis-
advantage of occupying a relatively large amount of
space and of causing high flow resistance during the
passage. The use of conventional filter elements, com-
bined or not with impact separators, has also been found
to be unsatisfactory per se because they give rise to
substantial flow resistance and they undergo rapid clog-
ging.

[0007] Ingeneral, the known purifying devices are dif-
ficult to integrate into the engine and, particularly in the
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case of impact separators, they occupy additional
space, as well as creating difficulties in respect of as-
sembly and maintenance.

[0008] The object of the present invention is to devise
an internal-combustion engine provided with a purifying
device for the separation of particles of lubricating oil
from the crankcase blow-by gases, which makes it pos-
sible in a simple and economical manner to obviate the
drawbacks associated with the above-mentioned
known purifying devices.

[0009] This object is achieved by the present inven-
tion in that it relates to an internal-combustion engine
comprising a cylinder head, a crankcase, a plurality of
cylinders and breather means for the gases which have
escaped into said crankcase through said cylinders and
containing in suspension particles of lubricating oil, said
breather means comprising a purifying device adapted
to separate said particles of oil from said gases and hav-
ing an inlet section for the gases to be purified, a first
outlet section for the purified gases and a second outlet
section for the separated oil particles, characterised in
that said purifying device is a column-type integrated
unitaccommodated in a vertical cavity of said crankcase
and comprising a hollow outer casing defining said inlet
section and said first and second outlet sections, deflec-
tor means of generally helical configuration accommo-
dated inside said casing and adapted to divert said gas-
es to be purified along an ascending helical conveying
path for separating under centrifugal action the particles
of oil from said gases, and a substantially tubular inter-
mediate element accommodated inside said casing
downwardly with respect to said deflector means,
through which the gases to be purified flow internally
and upwardly towards said deflector means, and which
delimits externally with said casing a separate chamber
for conveying under gravity towards said second outlet
section the oil particles projected under centrifugal ac-
tion against an internal surface of said casing adjacent
to said deflector means.

[0010] The present invention also relates to a purify-
ing device for the separation of particles of lubricating
oil from the blow-by gases of the crankcase of an inter-
nal-combustion engine, said device having an inlet sec-
tion for the gases to be purified, a first outlet section for
the purified gases and a second outlet section for the
separated oil particles, characterised by comprising a
column-type integrated unit designed to be accommo-
dated in a vertical cavity of said crankcase and compris-
ing a hollow outer casing defining said inlet section and
said first and second outlet sections, deflector means of
generally helical configuration accommodated inside
said casing and adapted to divert said gases to be pu-
rified along an ascending helical conveying path for sep-
arating under centrifugal action the particles of oil from
said gases, and a substantially tubular intermediate el-
ement accommodated inside said casing downwardly
with respect to said deflector means, through which the
gases to be purified flow internally and upwardly to-
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wards said deflector means, and which delimits exter-
nally with said casing a separate chamber for conveying
under gravity towards said second outlet section the oil
particles projected under centrifugal action against an
internal surface of said casing adjacent to said deflector
means.

[0011] With a view to a better understanding of the
present invention a preferred embodiment will be de-
scribed non-restrictively by way of example below and
with reference to the accompanying drawings, in which:

Figure 1 is a side view, partly in section, of an inter-
nal-combustion engine in accordance with the
present invention;

Figure 2 is a section, on an enlarged scale, of part
of the crankcase of the engine in Figure 1 provided
with a purifying device for the separation of particles
of lubricating oil from the blow-by gases of said
crankcase;

Figure 3 is a section along the line IlI-ll in Figure 2;
Figures 4 and 5 are axial sections, on an enlarged
scale and taken along different planes, of the puri-
fying device in Figure 2;

Figure 6 is a section along the line VI-VI in Figure 4;
Figure 7 is a section along the line VII-VIl in Figure
5;

Figures 8 and 9 are side views, on an enlarged
scale and from different viewing points, of an upper
element of an outer casing of the purifying device
in Figure 2;

Figure 10 is a section along the line X-Xin Figure 9;
Figure 11 is a section along the line XI-XI in Figure
8; and

Figure 12 is a view in perspective on an enlarged
scale of deflector means for the purifying device in
Figure 2.

[0012] Referring now to Figure 1, the reference nu-
meral 1 denotes an internal-combustion engine for a
motor vehicle, in particular for a commercial vehicle (not
shown). The engine essentially comprises a cylinder
head 2, a plurality of cylinders 3, a crankcase 4 and a
sump 5 mounted under the crankcase 4 and designed
to contain lubricating oil.

[0013] The engine 1 is also provided with a breather
circuit 6 for the crankcase 4 for discharging to the out-
side of said crankcase 4 the so-called blow-by gases, i.
e. the gases which escape between the cylinders and
the associated pistons 7.

[0014] These gases contain particles of finely atom-
ised lubricating oil in suspension and other impurities,
for example solid particles of carbon type (particulates)
partly formed by partially unburnt products of combus-
tion and partly by solid impurities normally contained in
the oil.

[0015] The breather circuit 6 comprises a purifying de-
vice 8 (Figures 2-5), forming the subject-matter of the
invention, for the separation of the particles of oil from
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the blow-by gases.

[0016] The purifying device 8 is formed by a column-
type integrated unit, preferably made of plastics materi-
al, which is accommodated in a vertical cavity 10 of the
crankcase 4 and has lower inlet section 11 for the gases
to be purified, an upper outlet section 12 for the purified
gases and a lower outlet section 13 for the separated
oil particles.

[0017] The purifying device 8 comprises a hollow cy-
lindrical outer casing having an axis A and defining said
inlet and outlet sections 11,12,13, deflector means 16
of substantially helical configuration accommodated in-
side the casing 15 and adapted to divert the gases to
be purified along an ascending helical conveying path
so as to separate under centrifugal action the particles
of oil from said gases, and a substantially tubular cylin-
drical intermediate element 17 having an axis A, which
is accommodated inside the casing 15 downwardly with
respect to the deflector means 16, through which the
gases to be purified flow internally and which delimits
with the casing 15 a separate chamber 18 for conveying
under gravity towards the outlet section 13 the oil parti-
cles projected under centrifugal action by the deflector
means 16 against an internal surface 19 of the casing
15.

[0018] With particular reference to Figures 2 and 3,
the cavity 10 communicates at its lower end with a series
of internal compartments 20 of the crankcase 4, through
which the blow-by gases flow in operation, and at its up-
per end itopens into a further cavity 21 of said crankcase
4 suitably connected to the intake of the engine 1.
[0019] The cavity 10 is delimited by a lateral edge 22
of generally cylindrical configuration having an axis A of
minimal section in the region of end portions 23, 24
thereof, respectively at the top and bottom, and in the
region of an intermediate portion 25 thereof, and greater
sections in the region of the connecting zones of said
portions 23,24,25.

[0020] The purifying device 8 co-operates via a pair
of sealing rings 26,27, preferably of 0-ring type, respec-
tively with the upper end portion 23 and with the inter-
mediate portion 25 of the lateral edge 22 of the cavity
10 and it is releasably secured between the lower end
portion 24.

[0021] As is evident from Figures 4 and 5, the casing
15 is suitably made of two interconnected parts, in par-
ticular a cylindrical inverted cup-shaped upper element
30 accommodating the deflector means 16 and a sub-
stantially tubular cylindrical lower element 31.

[0022] With particular reference to Figures 4,5,8,9,10
and 11, the upper element 30 comprises a disc-shaped
upper end wall 32, in which are provided three openings
33 defining the outlet section 12 for the purified gases
and adapted to allow said gases to be conveyed into the
cavity 21 of the crankcase 4, and from the latter to the
intake of the engine 1, and a substantially cylindrical
side wall 34 delimited internally by the surface 19 is pro-
vided with a plurality of straight vertical grooves 35 ex-
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tending parallel to the axis A. In particular, the grooves
35 serve to retain the oil particles which collide with the
surface 19 of the side wall 34 and to allow said oil par-
ticles to descend under gravity while keeping them sep-
arate from the rising gases. As is evident from Figures
4.5,10 and 11, the internal surface 19 of the side wall 34
is of slightly frustoconical configuration and is of a sec-
tion decreasing towards the upper end wall 32 so as to
allow the upper element 30 to be removed from the
mould.

[0023] The side wall 34 also has an outer substantially
helical groove 36 which extends parallel to the convey-
ing path of the gases and along which is provided a se-
ries of through-holes 37 serving to allow the oil particles
separated from the rising gases to escape into the cavity
10 of the crankcase 4.

[0024] The side wall 34 is further provided with a se-
ries of windows 38 angularly spaced apart about the axis
A and arranged in operation in the vicinity of and above
the intermediate portion 25 of the lateral edge 22 of the
cavity 10 and serving to convey into the interior of the
chamber 18 of the casing 15 the oil particles escaping
in the region of the holes 37 of the upper element 30.
[0025] Finally, the side wall 34 defines, in the vicinity
of the upper end wall 32, an outer annular slot 39 which
accommodates the sealing ring 26.

[0026] With particular reference to Figures 4-7, the
lower element 31 comprises a substantially cylindrical
side wall 40 having an axis A, which is connected with
the side wall 34 of the upper element 30 and is substan-
tially aligned externally with said side wall 34. More pre-
cisely, the side wall 40 is fitted, level with an upper end
portion 41 thereof, on four tongues 42 projecting from a
lower end edge of the side wall 34.

[0027] The lower element 31 extends substantially
between the portions 24 and 25 of the lateral edge 22
of the cavity 10 and has, on an outer surface 43 of the
side wall 40 thereof and in the region of said portion 25,
an annular slot 44 accommodating the sealing ring 27.
[0028] The side wall 40 is provided, below the portion
25 of the lateral edge 22 of the cavity 10, with a pair of
lateral openings 45 defining the inlet section 11 for the
gases to be purified and communicating with the internal
compartments 20 of the crankcase 4.

[0029] Asis evidentfrom Figures 5-7, the side wall 40
of the lower element 31 is provided, on its outer surface
43, with a plurality of ribs 46 parallel to the axis A and
defining between one another a plurality of gaps adapt-
ed to allow downward movement under gravity of the oil
particles separated by impact against said side wall 40
as the gases enter the interior of the casing 15. In par-
ticular, as is apparent from Figure 2, the crankcase 4
defines between the portions 24 and 25 of the lateral
edge 22 of the cavity 10 a chamber 100 communicating
with the internal compartments 20 of said crankcase 4
via two apertures 101 opposite respective lateral aper-
tures 45 of the casing 15. In this way, the oil particles of
larger dimensions collide with the surface 43 provided
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with the ribs 46 and, under gravity, they run downwards
where they are returned into the compartments 20 via
a syphon 54.

[0030] The lower element 31 further comprises inte-
grally a cylindrical collar 47 accommodated inside a low-
er end portion 48 of the side wall 40 below the lateral
apertures 45 and joined to said side wall 40 by an an-
nular flange 49.

[0031] The collar 47 projects downwards with respect
to the side wall 40 and is fitted on to an end portion of a
duct 50 for conveying the separated oil particles towards
the sump 5; therefore, the collar 47 defines the outlet
section 13 for the separated oil particles.

[0032] The lower end portion 48 of the side wall 40 is
further provided with apertures 51 for conveying into the
syphon 54 particles of oil accumulated at the bottom of
the chamber 100.

[0033] The syphon 54 is defined by a sleeve-like cov-
er 53 force-fitted into the lower end portion 24 of the lat-
eral edge 22 of the cavity 10, and by the lower element
31. The syphon 54 is adapted to prevent the blow-by
gases from penetrating directly into the interior of the
casing 15 via the collar 47, while allowing, however, the
oil separated in the chamber 100 after colliding with the
ribbed surface 43 to return into the compartments 20.
[0034] In particular, the cover 53 comprises a cylindri-
cal sleeve 55 inserted with radial clearance between the
lower end portion 48 of the side wall 40 and the collar
47, and an annular flange 56, which projects radially
from a lower end of the sleeve 55, is force-fitted into the
portion 24 of the lateral edge 22 of the cavity 10 and it
is provided with flutes which are deformable in contact
with the crankcase 4 so as to ensure a fluidtight seal in
downward direction.

[0035] Withreference to Figures 2-7, the intermediate
element 17 comprises a substantially cylindrical main
portion 60 with an axis A and accommodating with radial
clearance inside the lower element 31, and an upper
end portion 61 which is also cylindrical with an axis A
and which is of larger section than the section of the
main portion 60, which is connected to said main portion
60 by a frustoconical portion 59 and which is engaged
in a lower end portion of the side wall 34 of the upper
element 30 in contact with the internal surface 19; in par-
ticular, the contact between the upper end portion 61
and the internal surface 19 of the upper element 30
takes place in a position above the windows 38.
[0036] The main portion 60 of the intermediate ele-
ment 17 has a pair of lateral openings 62 arranged in
the region of respective lateral apertures 45 of the lower
element 31 and adapted to allow the gases to be purified
to be admitted into the interior of said intermediate ele-
ment 17.

[0037] Advantageously, the lateral apertures 45 of the
lower element 31 are delimited by associated peripheral
edges 63 bent over in an L-shape on corresponding pe-
ripheral edges 64 of the lateral apertures 62 of the in-
termediate element 17 and co-operating in contact with
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said peripheral edges so as to prevent the oil particles
descending towards the duct 50 from being intercepted
and entrained by the gases entering the casing 15. In
more detail, the lateral apertures 65 divide the main por-
tion 60 of the intermediate element 17 into two curved
lamellar arms 65 extending on opposite sides with re-
spect to the axis A and opposite and enclosed between
respective C-shaped portions 66 of the side wall 40 (Fig-
ure 6).

[0038] Therefore, the chamber 18 for the downward
movement of the oil particles is formed by an annular
portion 18a defined between the side wall 40 of the lower
element 31 and the portions 59 and 61 of the interme-
diate element 17, and by a pair of angular portions 18b
which are diametrically opposed with respect to the axis
A, and which communicate upwardly with the annular
portion 18a and which are defined between the side wall
40 of said lower element 38 and the arms 65 of the in-
termediate element 17.

[0039] The lateral apertures 62 of the intermediate el-
ement 17 are closed at the bottom by respective feet 67
extending on diametrically opposite sides with respect
to the axis A and arranged bearing on the inner flange
49 of the lower element 31.

[0040] Atthe bottom the feet 67 contact, level with op-
posite ends thereof, respective lateral end portions of
the lower edge of the arms 65 of the intermediate ele-
ment 17 and they define with these lower edges asso-
ciated outlet apertures 68 of the angular portions 18b of
the chamber 18.

[0041] Asis evident from Figures 4 and 5, the feet 67
are extended into the interior of the intermediate ele-
ment 17 and define a collar 69 with an axis A, which is
externally cylindrical and internally prismatic, the func-
tion of which will be explained in the following para-
graphs.

[0042] With reference to Figures 2-5 and 12, the de-
flector means 16 are defined by a helical wall 70 wholly
accommodated inside the upper element 30 and ex-
tending around a central rod 71 which has an axis A and
which is supported, at opposite prismatic ends 72,73
thereof, by the collar 69 of the intermediate element 17
and by end wall 32 of the upper element 30. More pre-
cisely, the lower end 72 of the rod 71 engages the collar
69, whereas the upper end 72 engages an opening 74
of complementary shape provided in the end wall 32 of
the upper element 30.

[0043] In operation, the blow-by gases present in the
crankcase 4 pass through the purifying device 8 from
the bottom upwards as a result of the pressure differ-
ence existing between the internal compartments 20 of
the crankcase 4 and the cavity 21 connected to the in-
take of the engine 1.

[0044] In particular, the blow-by gases originating
from the internal compartments 20 of the crankcase 4
enter the cavity 10 from the bottom through lateral ap-
ertures in this latter. The blow-by gases then fill the
chamber 100 between the portions 24 and 25 of the lat-
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eral edge 22 of said cavity 10. An initial coarse separa-
tion of the oil particles of larger size takes place in this
zone, which particles collide with the outer surface 43
of the lower element 31 of the casing 15 and they de-
scend under gravity along the gaps formed between the
ribs 46. Said oil particles accumulate at the bottom of
the chamber 100, from where they are readmitted into
the compartments 20 of the crankcase 4 via the syphon
54. The function of the syphon 54 is to enable the oil to
pass from the cavity 10 to the compartments 20 in which
a slightly higher pressure prevails.

[0045] More precisely, the oil accumulated at the bot-
tom of the chamber 100 passes through the apertures
51 in the side wall 40 of the lower element 31 to the
interior of the casing 15 and they accumulate outside
the cover 53 until reaching such a level as to enable the
fraction situated uppermost to pass beyond said cover
53; this fraction can then flow into the compartments 20
of the crankcase 4.

[0046] The blow-by gases then enter the interior of the
casing 15 and of the intermediate element 17 through
the lateral apertures 45,62 and they start to rise again
through the purifying device 8 towards the upper outlet
section 12. At this stage, the gases encounter the helical
wall 70 which constrains them to undergo helicoidal
movement; the range of centrifugal acceleration which
results from this helicoidal movement of the fluid stream
projects the particles of oil in suspension, being of higher
density than that of the gases, against the internal sur-
face 19 of the upper element 30, along which they coa-
lesce.

[0047] In particular, the oil particles which collide with
the surface 19 of the upper element 30 partly descend
under gravity along the grooves 35 remaining separated
from the fluid stream, and partly they escape into the
cavity 10 through the holes 37 so as then to re-enter
lower down the interior of the chamber 18 of the casing
15 through the windows 38.

[0048] Atthis point, the oil descends along the annular
portion 18a and the angular portions 18b of the chamber
until it enters the duct 50 through the outlet apertures
68, from where it is conveyed towards the sump 5. At
this stage, owing to the fact that the peripheral edges
63 of the lateral apertures 45 of the lower element 31
are closed on the peripheral edges 64 of the lateral ap-
ertures 62 of the intermediate element 17, the descend-
ing oil still remains separated from the flow of gas en-
tering the purifying device 8.

[0049] Once they have passed the helical wall 70 the
gases purified of lubricating oil leave the purifying device
8 through the upper apertures 33 of the end wall 32 of
the upper element 30 and they are conveyed to the in-
take of the engine 1.

[0050] The advantages which can be achieved with
the presentinvention are evident from a study of the fea-
tures of the engine 1 and, in particular, of the purifying
device 8 designed in accordance therewith.

[0051] In particular, owing to its column-type con-
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struction, the purifying device 8 can be easily integrated
inside the engine 1 by being inserted in a vertical cavity
(10) of the crankcase of said engine, without occupying
any additional space.

[0052] Moreover, the purifying device 8 is composed
of a limited number of components (five to be exact)
which are preferably made of plastics material and
which can easily be assembled together and their total
cost is reasonable.

[0053] Finally, because of the particular configuration
of the intermediate and lower elements 17,31 in align-
ment with respective apertures 45,62, the oil descend-
ing through the chamber 18 is constantly separated from
the flow of gas ascending through said intermediate el-
ement 17.

[0054] Finally, it is evident that the engine 1 and, in
particular, the purifying device 8 described and illustrat-
ed can be subject to modifications and variations without
departing from the scope of the claims.

Claims

1. Aninternal-combustion engine (1) comprising a cyl-
inder head (2), a crankcase (4), a plurality of cylin-
ders (3) and breather means (6) for gases which
have escaped into said crankcase (4) through said
cylinders (3) and containing in suspension particles
of lubricating oil, said breather means (6) compris-
ing a purifying device (8) adapted to separate said
particles of oil from said gases and having an inlet
section (11) for the gases to be purified, a first outlet
section (12) for the purified gases and a second out-
let section (13) for the separated oil particles, char-
acterised in that said purifying device (8) is a col-
umn-type integrated unit accommodated in a verti-
cal cavity (10) of said crankcase (4) and comprising
a hollow outer casing (15) defining said inlet section
(11) and said first and second outlet sections
(12,13), deflector means (16) of generally helical
configuration accommodated inside said casing
(15) and adapted to divert said gases to be purified
along an ascending helical conveying path for sep-
arating under centrifugal action the particles of oil
from said gases, and a substantially tubular inter-
mediate element (17) accommodated inside said
casing (15) downwardly with respect to said deflec-
tor means (16), through which the gases to be pu-
rified flow internally and upwardly towards said de-
flector means (16), and which delimits externally
with said casing (15) a separate chamber (18) for
conveying under gravity towards said second outlet
section (13) the oil particles projected under centrif-
ugal action against an internal surface (19) of said
casing (15) adjacent to said deflector means (16).

2. An engine according to claim 1, characterised in
that said deflector means (16) are accommodated
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in an upper portion (30) of said casing (15) having,
along said internal surface (19), a plurality of vertical
grooves (35) for allowing the oil particles to descend
under gravity while keeping them separate from the
rising gas flow.

An engine according to claim 2, characterised in
that said upper portion (30) of said casing (15) has
a plurality of through-holes (37) spaced apart in suc-
cession parallel to said conveying path for said gas-
es so as to allow the passage into said cavity (10)
of said crankcase (4) of the oil particles projected
towards said internal surface (19) of said casing
(15).

An engine according to claim 3, characterised in
that said upper portion (30) has a plurality of lower
through-windows (38) for allowing the oil particles
which have escaped from said holes (37) to be con-
veyed into the interior of said chamber (18).

An engine according to any one of the preceding
claims, characterised in that said first outlet sec-
tion (12) is defined by at least one upper opening
(33) provided in an upper end wall (32) of said cas-
ing (15).

An engine according to any one of the preceding
claims, characterised in that said inlet section (11)
is defined by at least first lateral opening (45) pro-
vided in a lower portion (31) of said casing (15).

An engine according to claim 6, characterised in
that said lower portion (31) of said casing (15) has
externally a plurality of vertical ribs (46) delimiting
between them a plurality of gaps adapted to allow
downward movement under gravity of the oil parti-
cles separated by impact against said lower portion
(31) in the inlet stage of said gases into said casing
(15) through said first lateral opening (45).

An engine according to any one of claims from 5 to
7, characterised in that said second outlet section
(13) is defined by a lower opening (47) [sic] of said
casing (15) opposite said upper aperture (33) and
is connected to a duct (50) for conveying the sepa-
rated oil particles towards a sump (5) collecting the
oil of said engine (1), said intermediate element (17)
extending with clearance inside said lower portion
(31) of said casing (15), downwardly defining an
outlet (68) towards said lower aperture (47), and be-
ing provided with at least one second lateral open-
ing (62) arranged level with said first lateral aperture
(45) and delimited by a peripheral edge (64) co-op-
erating in contact with a peripheral edge (63) of said
first lateral aperture (45) so as to prevent the oil par-
ticles descending towards said duct (50) from being
intercepted and entrained by the flow of gases en-
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tering said casing (15).

An engine according to claim 8, characterised in
that said lower portion (31) of said casing (15) and
said intermediate element (17) respectively com-
prise two of said first lateral apertures (45) and two
of said second lateral apertures (62).

An engine according to claim 8 or 9, characterised
in that said purifying device (8) comprises a syphon
(54) provided between the bottom of said cavity (10)
of said crankcase (4), said lower portion (31) of said
casing (15) and an internal compartment (20) of the
crankcase (4) so as to prevent the admission of gas
inside the said casing (15) through said lower aper-
ture (47).

An engine according to any one of claims from 6 to
10, characterised in that said lower and upper por-
tions of said casing (15) are defined by separate el-
ements (30,31) which are connected to one anoth-
er.

An engine according to any one of the preceding
claims, characterised in that said deflector means
(16) are formed by a helical wall (70) extending
around a central vertical rod (71) supported at op-
posite ends (72,73) thereof between said casing
(15) and said intermediate element (17).

An engine according to any one of the preceding
claims, characterised in that said purifying device
(8) is made of plastics material.

A purifying device (8) for the separation of particles
of lubricating oil from the blow-by gases of the
crankcase (4) of an internal-combustion engine (1),
said device having aninlet section (11) for the gases
to be purified, a first outlet section (12) for the puri-
fied gases and a second outlet section (13) for the
separated oil particles, characterised by compris-
ing a column-type integrated unit designed to be ac-
commodated in a vertical cavity (10) of said crank-
case (4) and comprising a hollow outer casing (15)
defining said inlet section (11) and said first and sec-
ond outlet sections (12,13), deflector means (16) of
generally helical configuration accommodated in-
side said casing (15) and adapted to divert said gas-
es to be purified along an ascending helical convey-
ing path for separating under centrifugal action the
particles of oil from said gases, and a substantially
tubular intermediate element (17) accommodated
inside said casing (15) downwardly with respect to
said deflector means (16), through which the gases
to be purified flow internally and upwardly towards
said deflector means (16), and which delimits exter-
nally with said casing (15) a separate chamber (18)
for conveying under gravity towards said second
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outlet section (13) the oil particles projected under
centrifugal action against an internal surface (19) of
said casing (15) adjacent to said deflector means
(16).
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