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@ An internal-combustion engine provided with an improved valve control assembly.

@ An internal-combustion engine (1) having a pair
of inlet valves (5, 6) and/or a pair of exhaust valves
(5', 6') per cylinder (3), in which each pair of ho-
mologous valves (5, 6; 5' 6') is operated by a re-
spective actuating member (9, 9') formed by a trans-
verse member (17) adapted to co-operate with the
valves themselves and by a stem (19) co-operating
with respective guide means (45, 45') secured to the
head (4) of the engine (1); the fransverse member
(17) is disposed at the lower end of the stem (19)
and said guide means (45, 45') are disposed above
the valves (5, 6; 5' 6").
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The present invention relates to an internal-
combustion engine and, in particular, to an internal-
combustion engine of the type provided with at
least one pair of homologous valves per cylinder.

Internal-combustion engines are known which
comprise, for each cylinder, one pair of inlet valves
and/or one pair of exhaust valves. The valves of
each pair are operated by a common actuating
member which, in turn, is operated by a camshaft,
generally by means of a rocker arm. The afore-
mentioned actuating member comprises an upper
transverse member co-operating centrally with the
rocker arm and adapted to act with its opposite
ends on the stems of the respective valves, and a
slide member sliding along guide means adapted
fo ensure movement of the transverse member in a
direction parallel to the axes of the valves. These
guide means are generally interposed between the
valve stems.

Valve control assemblies of the type briefly
described above have a number of drawbacks.

Above all, the use of three or more valves per
cylinder creates considerable problems in respect
of transverse dimensions; in addition to the space
requirement of the valves there is that required for
the guide means of the actuating members and, in
the case of diesel engines, that required by the
central injector. Certain types of injector are of
such large transverse dimensions that it becomes
substantially impossible to dispose all of said ele-
ments within a space equal to the cross-section of
one cylinder. Other known design solutions resolve
the problem of space requirement but, on the other
hand, are not without disadvantages.

In particular, solutions are often provided hav-
ing valves inclined towards the outside of the re-
spective cylinders, which are operated by two cam-
shafts disposed on opposite sides of the cylinders
themselves. The inclined arrangement of the valves
makes it possible for a central space to be pro-
vided which can accommodate the injector, even if
it is of considerable size. This solution is very
costly and, moreover, is disadvantageous with re-
spect to emissions; finally, the two camshafts ob-
struct the upper zone of the cylinder head, thereby
making it rather difficult to gain access to the
screws connecting the head itself to the crankcase.

The object of the present invention is to devise
an internal-combustion engine provided with an im-
proved valve control assembly, which does not
have the above-mentioned drawbacks associated
with known engines.

This object is achieved by the present inven-
tion in that it relates to an internal-combustion
engine comprising a crankcase defining a plurality
of cylinders, a head provided with at least one pair
of homologous valves for each cylinder, and a
valve control assembly, said assembly comprising
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at least one camshaft, a plurality of actuating mem-
bers adapted to be operated at least indirectly by
said camshaft and to operate in turn, in each case,
a respective pair of said homologous valves, said
actuating members comprising a transverse mem-
ber adapted to co-operate with said valves of one
of said respective pairs, and a stem co-operating
with respective guide means secured to said head,
characterised in that said transverse member is
disposed at the lower end of said stem, said guide
means being disposed above said valves.

With a view to a better understanding of the
invention, preferred embodiments thereof will now
be described below, non-restrictively by way of
example, with reference to the accompanying
drawings, wherein:

Figure 1 is a plan view from above of part of a

valve control assembly of an engine constructed
in accordance with the present invention;

Figure 2 is a section taken along the line Il in
Figure 1;
Figure 3 is a section taken along the line llI-lll in
Figure 1;

Figure 4 is a partial plan view from above of a
detail of the valve control assembly in Figure 1;
Figure 5 is an analogous section to that in
Figure 3 of a second embodiment of the present
invention;

Figure 6 is a view in perspective of a detail of
the valve control assembly in Figure 5, and
Figure 7 is a section taken along the line VII-VII
in Figure 5.

Figures 2 and 3 illustrate part of a diesel en-
gine for a commercial vehicle, which is generally
designated by the reference numeral 1. The engine
1 comprises a crankcase 2 defining a plurality of
cylinders 3 and a head 4, in which the respective
valves are accommodated. In particular, two inlet
valves 5, 6 and two exhaust valves 5', 6' are
associated with each cylinder 3.

As is evident in Figure 1, the valves of each
pair 5, 6 or 5', 6' are situated close to one another
and the two pairs of valves are diametrically op-
posite each other with respect to the axis of the
cylinder.

For greater clarity and ease of reference, in the
following description the exhaust valves and their
associated members are denoted by the same
reference numerals as the inlet valves and their
corresponding members but with the addition of an
index mark (').

The valves 5, 6; 5', 6' are actuated by control
assembly 7 comprising a single camshaft 8, a
plurality of actuating members 9, 9' each asso-
ciated with a respective pair of inlet valves 5, 6 or
exhaust valves 5', 6', and a plurality of rocker arms
10, 10', each of which co-operates by means of an
end roller 14 with a respective cam 15 of the shaft
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7 [sicl, and by means of its opposite end 16 with a
respective actuating member 9, 9'.

According to the present invention, the actuat-
ing members 9, 9', which are illustrated respec-
tively in Figures 2 and 3, are of a shape similar to
an inverted T and comprise a lower fransverse
member 17 and a vertical stem 19 secured at one
of its ends 20 in a central portion of the transverse
member 17.

More particularly, the stem 19, which can slide
axially along guide means to be described below,
is provided with an upper head 24 which is acted
upon by the end 16 of the respective rocker arm.
The stem 19 is hollow and the head 24 is carried
by a hydraulic device 25 accommodated inside the
stem 19 and adapted to carry out the automatic
take-up of the play caused by mechanical wear
and machining and assembly tolerances. Said de-
vice, which uses engine oil as the operating fluid,
will not be described in detail since it is known per
se to persons skilled in the art.

At one of its ends 26, the fransverse member
17 has a fixed lower contact surface 27 co-operat-
ing with the stem of the respective valve 5 or 5'; a
threaded pin 29 is screwed to the opposite end 28
of the transverse member 17 and is provided at its
bottom with a second contact surface 30 co-operat-
ing with the respective valve 6 or 6'. The pin 29
serves to adjust the position of the contact surface
30 with respect to that of the surface 27 so as to
ensure perfect simultaneity of operation of the
valves 5, 6 or 5', 6.

According to another characteristic of the
present invention, all the actuating members 9 are
carried by a common support 34 which is shown in
cross-section in Figures 2, 3 and which is illus-
trated more clearly in Figure 4.

The support 34 comprises a base 36 of semi-
tubular elongate shape, which is disposed above
the camshaft 7 [sic] and partly accommodating the
latter, and a plurality of blocks 37 formed integrally
and extending upwards from the base 6. The
blocks 37, which are spaced equidistantly apart,
are equal in number to the number of cylinders
increased by one unit and are respectively dis-
posed between each pair of adjacent cylinders and
at the opposite sides of the outer cylinders.

Each of the blocks 37 has a transverse hole
(i.e. having its axis parallel to that of the camshaft
79 [sic]) which is not shown and which accom-
modates a pivot pin 39 for the rocker arms 10, 10"

Figure 1 illustrates a portion of the support 34
comprising two adjacent intermediate blocks 37
(i.e. not end blocks), and the associated cylinder 3
interposed between said blocks. Referring particu-
larly to Figure 3, it is evident that each block 37
accommodates a respective pin 39 which projects
axially from the block itself at both of its ends; on
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each of said ends there are pivoted respectively a
rocker arm 10 for operating the inlet valves 5, 6 of
a cylinder 3 and a rocker arm 10" for operating the
exhaust valves 5', 6' of an adjacent cylinder. The
rocker arms 10, 10" are locked axially on the pin 39
by retaining rings 40 co-operating axially with the
rocker arms 10, 10" with the interposition of rings
38 with a low-coefficient of friction.

The base 36 of the support 34 has a plurality
of openings 44 adapted to allow contact between
the rollers 14 of the rocker arms 10, 10" and the
associated cams 15 of the shaft 8. As already
indicated, the rocker arms 10, 10' co-operate at
their opposite ends 16 with the actuating members
9, 9', the stems 19 of which are guided inside
respective bushes 45, 45' formed integrally with
the support 34.

More particularly, extensions 46, 46' extend
from the base 36 in alignment with the edges of
each block and overhung with respect o the cyl-
inders 3, said bushes 45, 45' being formed at the
ends of said extensions 46, 46'. Said extensions
46, 46' extend from each intermediate block 37, in
divergent directions, towards respective mutually
adjacent cylinders 3 and are of different length.
Moreover, the bushes 45, 45" are connected to one
another by a stiffening rib 47. With regard to the
end blocks 37, which are not interposed between
two cylinders 3 but are adjacent to a single end
cylinder, the above-described modifications are ob-
vious. In particular, the end blocks 37 support the
associated pin 39 for a single rocker arm 10 or 10%;
additionally, one of the bushes 45 or 45' is omitted.

The support 34 is secured to the head 4 of the
engine 1 by means of a plurality of screws 48
accommodated in respective pairs of through-holes
50 provided in the blocks 37 of the support itself
and screwed into respective holes provided in a
wall 51 of the head 4, part of which is shown, and
also by means of screws 52 engaging in respective
holes 53 provided in the ribs 47 and also screwed
into a wall (not shown) of the head 4.

The mode of operation of the valve control
assembly 7 is known per se and, therefore, will not
be described in detail. The assembly 7 is installed
in the following manner. Firstly, the rocker arms 10,
10' are mounted on the support member 34. Sub-
sequently, before introducing the actuating mem-
bers 9, 9' into the respective bushes 45, 45', the
support member 34 is mounted on the head 4 and
the screws 48 and 52 are tightened.

There will now be described, with reference fo
Figures 5 and 6, a second embodiment of a valve
control assembly in accordance with the present
invention, generally denoted by the reference nu-
meral 55. For the sake of simplicity, the same
reference numerals will be used in the following to
identify like components or components corre-
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sponding to those already described with reference
o the assembly 7.

The assembly 55 has a plurality of support
blocks 37 which are mutually independent (in this
case, therefore, there is no common support base
36 for the various blocks 37). Each of the blocks
37, one of which is illustrated schematically in
perspective in Figure 6, is secured separately to
the head 4 and is provided with a respective pin 39
for two rocker arms 10, 10" (or a single rocker arm
in the case of two end blocks 37). The bushes 45,
45' of each block 37 have a vertical slot 56 facing
the block 37 itself, through which the end 16 of the
associated rocker arm 10 or 10' can enter a dia-
metral opening 57 provided in a central portion of
the stem 19 (Figure 7). A lower portion of the stem
19 accommodates the device 25 for automatically
taking up play, the head 24 of which is acted upon
by the associated rocker arm 10 or 10'. The mode
of operation of the assembly 55 is entirely analo-
gous to that of the assembly 7, with the sole
difference that the actuating members 9, 9' are not
acted upon by the rocker arms 10, 10" at their
upper end but in an intermediate portion, thereby
reducing the vertical dimensions of the assembly
and, consequently, of the engine.

The advantages which can obtained by the
present invention are evident from the engine 1
and, in particular, from the valve control assemblies
7 and 55 designed in accordance with the inven-
tion.

In particular, the fact that the transverse mem-
ber of the actuating members is disposed at the
lower end of the associated stem and, therefore,
that the guide means for the actuating members
are disposed above the valve makes it possible to
overcome the problems in respect of transverse
dimensions associated with known valve control
assemblies, and therefore to use two pairs of
valves with mutually parallel axes and operated by
a single camshaft, even if a central injector of large
size is provided. The use of a single camshaft
substantially reduces the production costs of the
engine and facilitates access to the head screws. In
addition, emissions are reduced to a minimum.
Finally, compared to the assembly 7, the valve
control assembly 55 makes it possible to reduce
the vertical dimensions of the head. A further ad-
vantage of the assemblies 7 and 55 lies in the fact
that the devices for automatically taking up play
are incorporated in the stem 19 of the actuating
members 9, 9".

Finally, it is evident that modifications and vari-
ations can be made to the engine 1, without there-
by departing from the scope of the present inven-
tion. For example, the head 4 can be provided with
a single pair of homologous valves per cylinder, i.e.
it may comprise two inlet valves and a single
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exhaust valve, or two exhaust valves and a single
inlet valve per cylinder; in this case, for each
cylinder the valve control assembly will comprise a
single actuating member of the type described,
adapted to operate simultaneously the pair of ho-
mologous valves. Furthermore, all the rocker arms
10, 10' can pivot about a single pin. Finally, instead
of the roller 14, the rocker arms 10, 10' can be
provided with an end slide member adapted to co-
operate with a respective cam.

Claims

1. An internal-combustion engine (1) comprising a
crankcase (2) defining a plurality of cylinders
(3), a head (4) provided with at least one pair
of homologous valves (5, 6; 5', 6') for each
cylinder (3), and a valve control assembly (7,
55), said assembly (7, 55) comprising at least
one camshaft (8), a plurality of actuating mem-
bers (9, 9') adapted to be operated at least
indirectly by said camshaft (8) and to operate
in turn, in each case, a respective pair of said
homologous valves (5, 6; 5', 6'), said actuating
members (9, 9') comprising a fransverse mem-
ber (17) adapted to co-operate with said valves
(5, 6; 5', 6") of one of said respective pairs,
and a stem (19) co-operating with respective
guide means (45, 45') secured to said head
(4), characterised in that said transverse mem-
ber (17) is disposed at the lower end of said
stem (19), said guide means (45, 45') being
disposed above said valves (5, 6; 5', 6').

2. An engine according to Claim 1, characterised
in that said valve control assembly (7, 55)
comprises means (24, 25) for automatically
taking up the play between said actuating
members (9, 9') and the respective pairs of
valves (b, 6; 5', 6'), said means being incor-
porated in said stem (19) of each actuating
member (9, 9').

3. An engine according to Claim 1 or 2, charac-
terised in that said head is provided with one
pair of inlet valves (5, 6) and one pair of outlet
valves (5', 6") for each cylinder (3).

4. An engine according to any one of the preced-
ing Claims, characterised in that said guide
means (45, 45') comprise a plurality of support
blocks (37) disposed between each pair of said
adjacent cylinders (3) and at opposite sides of
the end cylinders (3), said blocks integrally
comprising at least one guide bush (45, 45')
for said stem (19) of said actuating members
9, 9.
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An engine according to Claim 4, characterised
in that it comprises a plurality of rocker arms
(10, 10') operated by said camshaft (8) and
each co-operating with a respective actuating
member (9, 9'), said rocker arms (10, 10")
being pivoted about at least one pin (39) sup-
ported by said support blocks (37).

An engine according to Claim 5, characterised
in that said means (24, 25) for automatically
taking up play comprise a hydraulic device
(25) accommodated in said stem (19) of each
actuating member (9, 9") and provided with a
head (24) adapted to receive an actuating load
from a respective rocker arm (10, 10").

An engine according to Claim 5 or 6, charac-
terised in that said support blocks (37) dis-
posed between two adjacent cylinders (3) are
formed integrally with a pair of said bushes
(45, 45") extending towards the respective cyl-
inders (3), said bushes (45, 45') co-operating
respectively with said actuating member (9) for
the intake valves (5, 6) of one cylinder (3) and
an actuating member (9') for the exhaust
valves (5', 6") of another cylinder (3).

An engine according to Claim 7, characterised
in that said support blocks (37) disposed be-
tween said two adjacent cylinders (3) carry one
of said pins (39), on the opposite ends of
which are pivoted two rocker arms (10, 10')
associated respectively with the inlet valves (5,
6) of one cylinder (3) and with the exhaust
valves (5', 6") of another cylinder (3).

An engine according to any one of Claims 5 to
8, characterised in that said support blocks
(37) extend from and are integral with a single
support base (36) secured to said head (4).

An engine according to any one Claims 6 to 9,
characterised in that said rocker arms (10, 10")
co-operate with said actuating members (9, 9')
at least in the vicinity of an upper end of the
actuating members (9, 9') themselves.

An engine according to any one Claims 6 to 9,
characterised in that said rocker arms (10, 10")
co-operate with an intermediate portion of said
actuating members (9, 9').

An engine according to Claim 11, characteris-
ed in that said bushes (45, 45') have a slot (56)
through which said rocker arms (10, 10") pass.

An engine according to Claim 11 or 12,
characterised in that said stems (19) of said
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actuating members (9, 9") have a diametral
opening (57) accommodating one end of the
respective rocker arms (10, 10'), said hydraulic
means (24, 25) for automatically taking up play
being accommodated in a lower end of said
stems (19).
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