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@ A multi-cylinder internal combustion engine, particularly for motor vehicles.

@ A multi-cylinder internal combustion engine has
a one-piece cylinder block (2) which incorporates the
combustion chambers (7) of the cylinders (5), the
intake and exhaust ducts (8,9) and seats (10) for the
valves and the spark plugs, and is formed with two
continuous integral flanges, in single upper plane
and a single lower plane respectively (14,15), for the
coupling of corresponding flanges (16,20) formed
with a timing control assembly (4) and with an oil
sump (3). The oil sump (3) is constituted by a
structural body which is formed in one piece with the
main bearings (26) of the crankshaft (25) of the
engine, the main bearing caps (27) simply bearing
thereon and being clamped by the block (2) by
spacers (36) of calibrated thickness.
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A multi-cylinder internal combustion engine, particularly for motor vehicles

The present invention relates in general to
multi-cylinder internal combustion engines, particu-
larly for motor vehicles.

Almost all current multi-cylinder engines are
constituted essentially by a cylinder head, a cyl-
inder block in which the cylinders are formed, main
bearing caps which clamp the driving shaft to main
bearings associated with the cylinder block, and a
sump which has the function of containing the oil.
These components are fixed together by means of
bolts with the interposition of gaskets or sealing
material.

The intake and exhaust manifolds and the cov-
ers are also fixed to the block and fo the head by
means of bolts and gaskets.

The connections between the various compo-
nents are achieved by means of flanges which are
not always in one piece. The flange for attaching
the oil sump normally carries "cradles” which give
rise to oil leaks. The structural deterioration of the
materials, due to ageing and to thermal stress, or
the incomplete tightening of the bolts connecting
the various components are the cause of defects
and breakdowns.

The object of the present invention is to pro-
vide an engine with a novel architecture, which is
formed so as to eliminate fluid leakages, to reduce
components which are most subject to defects due
to assembly anomalies or structural deterioration,
and to rationalise the function of each component
and minimise the use of nuts and bolts in order to
produce a very strong and reliable unit.

According to the invention, this object is
achieved by means of a multi-cylinder internal
combustion engine including a cylinder block in
which are formed the cylinders, an oil sump situ-
ated beneath the block, combustion chambers for
the cylinders, intake and exhaust ducts, seats for
valves and spark plugs, and a timing control as-
sembly situated above the block, and a crankshaft
supported for rotation by means of main bearings
and main bearing caps, characterised in that:

- the cylinder block is a single piece which incor-
porates the combustion chambers, the ducts and
the seats and, above the latter and substantially in
correspondence with the lower ends of the cyl-
inders, is formed with two continuous integral
flanges, in a single upper plane and a single lower
plane respectively, for the coupling of correspond-
ing continuous integral flanges formed in single
planes and integral with the timing control assem-
bly and the oil sump respectively,

- the oil sump is constituted by a structural body
for supporting the crankshaft, which is formed in
one piece with the main bearings and is provided
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with tubular lateral pillars for housing bolts for fixing
to the cylinder block,

- the main bearing caps simply bear on the main
bearings and are clamped against the latter by the
block through spacer means arranged between the
main bearing caps and corresponding retaining feet
of the block.

In addition to considerable structural simplifica-
tion, this concept affords notable advantages in
terms of the bending and torsional strength of the
engine and of the reduction of its tendency to
vibrate and of the leakage of fluids to the outside.

The spacer means convenienily comprise
spacers of calibrated thickness which are inter-
posed between the mutually facing surfaces of the
main bearing caps and the retaining feet of the
block and are held on the caps by means of
resilient bridge members formed integrally with the
spacers and provided with parts for engaging com-
plementary fixing recesses in the caps.

To .advantage, the main bearing caps have
lateral projections which bear against complemen-
tary lateral shoulders of the lateral pillars of the
sump.

Thus, as a result of the tightening of the fixing
bolts between the sump and the block, the resilient
deformation of the sump/biock/caps/calibrated
spacers system gives rise to axial and transverse
forces which can ensure the stability of the caps
during the stresses of use.

According to another advantageous character-
istic of the invention, the sump has box-like front
and rear walls provided with respective apertures
for the drive from the driving shaft, the front one
being formed with a flange which constitutes a seat
for the oil pump and the rear one defining a seat
for the rear seal of the driving shaft. .

Further characteristic and advantages of the
invention will become clear from the detailed de-
scription which follows with reference to the appen-
ded drawings, provided by way of non-iimiting ex-
ample, in which:

Figure 1 is a schematic vertical section of a
multi-cylinder internal combustion engine according
to the invention,

Figure 2 is a schematic longitudinal section
taken on the line -l of Figure 1,

Figure 3 is a longitudinal section taken on
the line IlI-1li of Figure 1,

Figure 4 shows a detail of Figure 1 on an
enlarged scale,

Figure 5 is a section taken on the line V-V of
Figure 4 on an enlarged scale, and

Figure 6 is a perspective view of a detail
indicated by the arrow VI of Figure 4.
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With reference initially to Figure 1, a four-
cylinder internai combustion engine for a motor car
is generally indicated 1.

The engine 1 is composed essentially of three
elements: a cylinder block 2, a sump structure 3
fitted beneath the block 2, and a timing control
assembly 4 fitted above the block 2.

As shown in greater detail in Figure 3, the
block 2 is constituted by a single piece defining the
four cylinders 5, a chamber 6 for the circulation of
the coolant liquid for the engine 1, as well as all the
parts which are formed in the cylinder head in
conventional engines, that is, the combustion
chambers 7 of the cylinders 5, their intake ducts 8
and exhaust ducts 9, the seats 10 for the inlet and
exhaust valves 11 and their springs, and the seats
for any spark plugs (not illustrated). The chamber &
for the coolant of the engine, which is wholly in-
cluded in the one-piece casting of the block 2,
communicates with the outside on one side through
a seat, not shown, for the pump for the liquid and
on the other side through a lateral connector 12,
which is also integral with the block 2 and acts as
the casing for a thermostat 13 for regulating the
temperature of the coolant liquid.

The engine block 2 is formed with two continu-
ous integral flanges, an upper flange 14 and a
lower flange 15, each in a single plane.

The upper flange 14 is coupled to a corre-
sponding continuous flange 16 formed in a single
plane and integral with the timing control assembly
4, which is constituted essentially by a body 17
containing the camshaft 18 and the tappets, sche-
matically indicated 19.

The lower flange 15 is situated substantially at
the level of the lower ends of the cylinders 5 and is
coupled to a corresponding continuous flange
formed in a single plane 20 and integral with the
sump structure 3. As shown in Figures 1 and 2, the
sump 3 is box-like on three sides and on its front
and rear faces. These faces define two coaxial
holes 21, 22 in correspondence with which an
annular flange 23 for the attachment of the oil
pump (not shown) and an annular seat 24 for the
rear seal of the driving shaft 25 are formed, respec-
tively. The driving shaft 25 (which is inserted from
above during assembly) is supported by the sump
structure 3 by means of main bearings 26 which
are integral therewith, and main bearing caps 27
which bear on the sump 3 and are clamped against
it by the block 2 in the manner made clear below.

Four pistons 29 are sealingly slidable in the
respective cylinders 5 and are connected to the
crankshaft 25 in conventional manner, by means of
connecting rods 28.

The sump 3 is connected to the block 2 by
means of axial bolts 30 (Figures 1 and 4) inserted
in tubular pillars 31 formed integrally with the sump
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3 beside the main bearing caps 26. The sump
3/block 2 assembly thus forms an egg-shaped
chamber which has very high bending and torsional
strength and is insensitive to vibrations.

As well as fulfilling the function of a support for
the driving shaft 25, the sump 3 also acts as a
reservoir for the lubricating oil and contains all the
ducts which take the oil to the pump and thence to
the filter and the crankshaift bearings, indicated 32.
Alternatively, the function of the reservoir for the
jubricating oil may be carried out by a lower sump
bolted to the sump structure, with continuous in-
tegral flanges lying in a single plane for the cou-
pling of the sump and the lower sump. The plane
is, for example, the one identified by the line A in
Figure 1.

With reference now in greater detail to Figures
4 to B, each main bearing cap 27 simply bears on
the respective main bearing 26 and is aligned
therewith by means of centring pins 33. Each main
bearing cap has at least two separate appendages
34 which face the block 2 and are situated opposite
corresponding feet 35 thereof. Spacers 36 of cali-
brated thickness are interposed between the mutu-
ally facing surfaces of the appendages 34 and the
corresponding feet 35. As shown in detail in Fig-
ures 5 and 6, the two spacers 36 associated with
each main bearing cap 27 are formed integrally
with a resilient plate-shaped bridge member 37
provided with side parts 38 for engaging com-
plementary fixing recésses 39 in the main bearing
cap 27. Thus, during the assembly of the engine 1,
the spacers 36 are fitted onto the main bearing
caps 27 beforehand and are held firmly thereon
during the connection of the block 2 to the sump 3
and the tightening of the bolts 30. Under the action
of the latter, the resilient deformation of the sump
3/block 2/main bearing caps 27/calibrated spacers
36 system ensures the axial loading for clamping
the caps 27 between the feet 35 and the main
bearings 26. Returning again to Figure 4, it can be
seen that lateral projections 40 are formed on the
opposite sides of each main bearing cap 27 and
bear against complementary lateral shoulders 41 of
the corresponding tubular pillars 31 of the sump 3.
By virtue of this bearing, in addition to the axial
loading, the resilient deformation of the
sump/block/caps/calibrated-spacers system caused
by the tightening of the bolts 30 also achieves
lateral loading, ensuring the necessary transverse
stability of the caps 27 during the stresses of use.

[t is obvious from the above that, compared
with conventional engines of the same type, the
engine according to the invention achieves a con-
siderable structural simplification as a result of the
reduction of the number of components and the
minimising of the use of nuts and bolts. Moreover,
the elimination of parts and materials which are
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subject to ageing enables the risks of liquid and
gas leakages to be eliminated, leading to the pro-
duction of an extremely strong and reliable unit.

Claims

1. A multi-cylinder internal combustion engine
including a cylinder block in which are formed the
cylinders, an oil sump situated beneath the block,
combustion chambers for the cylinders, intake and
exhaust ducts, seats for valves and spark plugs,
and a timing control assembly situated above the
block, and a crankshaft supported for rotation by
means of main bearings and main bearing caps,
characterised in that:

- the cylinder block (2) is a single piece which
incorporates the combustion chambers (7), the
ducts (8, 9) and the seats (10) and, above the latter
and substantially in correspondence with the lower
ends of the cylinders (5), is formed with two con-
tinuous integral flanges (14, 15), in a single upper
plane and a single lower plane respectively, for the
coupling of corresponding continuous flanges (16,
20) formed in single planes and integral with the
timing control assembly (4) and with the oil sump
(8) respectively,

- the oil sump (3) is constituted by a structural
body for supporting the crankshaft (25), which is
formed in one piece with the main bearings (26)
and is provided with tubular lateral pillars (31) for
housing bolts (30) fixing to the cylinder block (2},

- the main bearing caps (27) simply bear on the
main bearings (26) and are clamped against the
latter by the block (2) through spacer means (36)
arranged between the main bearing caps (27) and
corresponding refaining feet (35) of the block (2).

2. An engine according to Claim 1, charac-
terised in that the spacer means comprise spacers
(36) of calibrated thickness which are interposed
between the mutually facing surfaces of the main
bearing caps (27) and the retaining feet (35) of the
cylinder biock (2) and are held on the main bearing
caps (27) by means of resilient bridge members
(37) formed integrally with the spacers (36) and
provided with parts (38) for engaging complemen-
tary fixing recesses (39) in the main bearing caps
(27).

3. An engine according to Claim 1 or Claim 2,
characterised in that the main bearing caps (27)
have at least two separate lateral projections (40)
which bear against complementary lateral shoul-
ders (41) of the tubular pillars (31) of the sump (2).

4. An engine according to any one of the
preceding claims, characterised in that the sump
(3) has box-like front and rear walls provided with
respective apertures (21, 22) for the insertion of the
driving shaft (25), of which the front one is formed
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with a flange (23) constituting a seat for the oil
pump and the rear one defines a seat (24) for the
rear seal of the driving shaft (25).

5. An engine .according to one or more of the
preceding claims, characterised in that the cylinder
block (2) is in one piece with a chamber (6) for the
coolant liquid of the engine (1), the chamber (6)
communicating with the outside through a connec-
tor (12) which is integral with the block (2) and acts
as a body for a regulating thermostat (13).

6. An engine according to any one of the
preceding claims, characterised in that a lower
sump is fixed to the sump (3) and acts as a
reservoir for the librating oil.
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