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@ An internal combustion engine, particularly for motor vehicles.

@ An internal combustion engine for motor ve-
hicles, in which the oil pump (17) and the pulley (21)
for driving the auxiliary equipment are driven by the
crankshaft (11) through an auxiliary shaft (19) which
is coupled torsionaily within a holiow end portion
(11a) of the crankshaft, in axial correspondence with
the respective main bearing (12).
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An internal combustion engine, particularly for motor vehicles

The present invention relates to an internal
combustion engine, particularly for motor vehicles,
of the type comprising a driving shaft which is
rotatable in main bearings, and an oil pump and a
pulley for driving auxiliary equipment, which are
rotated by one end of the driving shaft.

The object of the present invention is to pro-
duce an engine of the type defined above, in which
the operation of the oil pump and the pulley for
driving the auxiliary equipment by the driving shaft
is free of orbital rotation.

According to the invention, this object is
achieved by virtue of the fact that the end of the
driving shaft is hollow, and that an auxiliary shaft
coaxial with the driving shaft is coupled torsionally
within the hollow end thereof, in axial correspon-
dence with the respective main bearing, and
rotates the pump and the pulley.

By virtue of this concept, and particularly the
coupling of the auxiliary shaft to the end of the
driving shaft in correspondence with its main bear-
ing, it is ensured that the driving shaft, the oil pump
and the auxiliary puiley are perfectly coaxial during
rotation, avoiding malfunctions and premature wear
which could result from their eccentric rotation.

The auxiliary shaft can be coupled directly
within the hollow end of the driving shaft or, more
conveniently, by means of an intermediate sleeve
which is in turn fixed torsionally to the hollow end
of the driving shaft.

The invention will now be described in detail
with reference to the appended drawings, provided
purely by way of non-limiting example, in which:

Figure 1 is a schematic cross-section of a
mutli-cylinder internal combustion engine according
to the invention, :

Figure 2 is a schematic partial longitudinal
section taken on the line [I-Il Figure 1, in which
some parts have been omitted for simplicity of
illustration, and

Figure 3 shows the detail indicated by the
arrow il of Figure 2, on an enlarged scale, com-
plete with the details omitted from Figure 2.

With reference initially to Figure 1, a four-
cylinder internal combustion engine according to
the invention, particularly for motor cars, is gen-
erally indicated 1.

* The engine 1 is constituted essentially by a
cylinder block 2 formed integrally with the cyl-
inders 3, their combustion chambers 4, their intake
ducts 5 and exhaust ducts 6, the seats 7 for the
““inlet and exhaust valves 8 and for any spark plugs,
not illustrated, a sump structure 9 fitted beneath
the cylinder block 2, and a timing control assembly
10 fitted on top of the cylinder block 2 and includ-
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ing a camshaft 22.

The connection of cylinder block 2 to the sump
9 on the one hand and to the timing control assem-
bly 10 on the other is effected in correspondence
with integral flanges 2a, 2b formed in single planes
and in one piece with the cylinder block 2 and
coupled to corresponding continuous integral
flanges 9a, 10a formed in single planes on the
sump 9 and the timing control assembly 10 re-
spectively.

As shown in greater detail in Figure 2, the
sump 9 is constituted by a structural body for
supporting the crankshaft 11 of the engine. In ef-
fect, the sump 9 is formed with integral main
bearings 12 for supporting the shaft 11 for rotation
by means of main bearing caps 13 and bearings
14.

One of the end walls of the sump 2 has an
aperture 15 which is coaxial with the crankshaft 11
and is defined by an annular flange 16 constituting
an integral seat for an oil pump, generally indicated
17, whose impeller is indicated 18.

According to the invention, the end of the cran-
ksahft 11, indicated 11a, that is, the end supported
by the main bearing 12 which faces the aperture
15, is hollow and is coupled coaxially to an auxil-
jary shaft 19 to which the impeller 18 of the oil
pump 17 is keyed. The torsional coupling between
the auxiliary shaft 19 and the hollow end 11a of the
crankshaft 11 may be direct or, as in the embodi-
ment illustrated, may be achieved by means of an
intermediate sleeve 20 whose outer surface is
driven into the hollow end 11a and whose inner
surface is splined for the engagement of a cor-
responding splined end portion 19a of the auxiliary
shaft 19.

The shaft 19 extends out of the sump 9
through the aperiure 15 and also drives a pulley 21
for rotating auxiliary equipment of the engine 1.

In any case, the auxiliary shaft 19 is coupled to
the crankshaft 11 in axial correspondence with the
end main bearing 12, which ensures that the align-
ment of the auxiliary shaft 19 with the crankshaft 11
is kept constant in use and avoids orbital rotation of
the pump 17 and the pulley 21.

The camshaft 22 of the timing contro! assem-
bly 10 is driven by means of a belt or chain 23
driven by a driving sprocket 24 fixed frontally and
directly to the end 11a of the crankshaft 11 by
means of screws 25 which are engaged in slots for
enabling the angular adjustment of the timing of the
engine.

Claims



3 EP 0 376 901 A1

1. An internal combustion engine having a driv-
ing shaft which is rotatable in main bearings, and
an oil pump and a pulley for driving auxiliary equip-
ment, which are rotated by one end of the driving 5
shaft, characterised in that the said end (11a) of the
driving shaft (11) is hollow and in that an auxiliary
shaft (19) coaxial with the driving shaft (11) is
coupled torsionally within the hollow end (11a)
thereof, in axial correspondence with the respective 10
main bearing (12), and rotates the pump (17) and
the pulley (21).

2. An engine according to Claim 1, charac-
terised in that an intermediate sleeve (20) is inter-
posed between the hollow end (11a) of the driving 15
shaft (11) and the auxiliary shaft (19) and is coup-
led for rotation with both.
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