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(57)  An endothermic engine (4) comprising at least
one cylinder (8) that houses and guides, according to a
reciprocating rectilinear motion, a piston (12) operatively
connected to a drive shaft according to a connecting
rod/crank mechanism (16), the cylinder (8) being provid-
ed with at least one first main intake valve (20) and at
least one first main exhaust valve (24). Advantageously,
atleastone of said first main intake and/or exhaust valves
(20,24) is fluidically connected to a duct (28) that forks
into an intake channel (36) intercepted by a secondary
intake valve (40) and into an exhaust channel (44) inter-
cepted by a secondary exhaust valve (48). -The intake
channel (36) is fluidically connected to an intake system
of the engine (4) and the exhaust channel (44) is fluidi-

cally connected to an exhaust system of the engine (4);
the secondary intake and exhaust valves (40,48) being
kinematically connected in synchronism with the respec-
tive first main intake and/or exhaust valve (20,24) so as
to cyclically allow the additional entry of air in the cylinder
(8) through the intake channel (36), connected to the first
main exhaust valve (24), atleast partially simultaneously
with the entry of air from the first main intake valve (20),
and to allow the additional exit of combustion gases from
the cylinder (8) through the exhaust channel (44), con-
nected to the first main intake valve (20), at least partially
simultaneously with the exit of combustion gases through
the first main exhaust valve (24) .
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Description

SCOPE

[0001] The present invention relates to an internal
combustion engine and aims to improve one of the most
critical aspects of any internal combustion engine for
which a certain amount of air, i.e. volumetric/pumping
efficiency, is necessary.

[0002] In particular, in conventional engines, both Otto
cycle and diesel cycle, the passage of air for combustion
and its expansion is regulated by reciprocating poppet
valves which, for obvious constructive and geometricrea-
sons, generate significant bottlenecks and obstacles,
thus limiting the amount of entering and exiting air, thus
forcing the engine to work more for the expulsion of com-
bustion gases.

[0003] The solution proposed in this patent has as its
main scope high performance engines or high/very high-
power engines where, for various reasons, both con-
structive and regulatory (as in the case of sporting appli-
cations), it is not possible to further increase the power
delivered by means of known systems. This does not
mean that the present invention may not also be applied
to more conventional engines, even for non-sports ap-
plications, in order to increase the volumetric and/or
pumping efficiency of the endothermic propulsion sys-
tem.

PRIOR ART

[0004] As is well known, the prior art in engine appli-
cations is undoubtedly represented by the numerous
sports applications where the maximum power possible
is required. Depending on the formula or category, the
relevant technical regulation almost always sets limits to
reduce or make it more difficult to obtain high powers:
limits on maximum engine displacement, cylinders, in-
take restrictors, maximum supercharge pressure, maxi-
mum fuel capacity, and the like. Increasing, therefore,
the engine’s efficiency leads an increase in the available
power.

[0005] Without going too far into the details, the most
commonly adopted technical solution (and at times im-
posed by the regulation itself, as in the case of F1) con-
sists in the use of four valves per cylinder with a circular
cross-section with alternate axial movement, actuated
by a suitable distribution system that may be either a cam
mechanism or, in more sophisticated cases, pneumatic,
hydraulic or electrical. In the conventional engine, two
valves are used for intake and two for exhaust.

[0006] High-performance engines maximize the pas-
sage area by means of high-diameter, large "raised"
valves with "aggressive" phasing (wide cross phase).
This all clearly has physical and constructive limits de-
termined by the space available onthe engine head (bore
of the cylinder) and the structural resistance of the valves
themselves, especially at high engine rotation speeds,
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and thus at very high accelerations and inertias to which
the same valves are subjected in the continuous inver-
sions of rectilinear motion.

PRESENTATION OF THE INVENTION

[0007] In light of the foregoing, it is apparent that the
known solutions, in order to increase the volumetric and
pumping efficiency, employ supercharger systems
which, while having a number of advantages in terms of
performance, also involve a multitude of disadvantages
in terms of constructive complexity, costs and tuning. The
need is therefore perceived to resolve the drawbacks and
limitations cited with reference to the known art. Such
requirement is satisfied by an endothermic engine ac-
cording to claim 1.

DESCRIPTION OF THE DRAWINGS

[0008] Furtherfeatures and advantages of the present
invention will become more understandable from the fol-
lowing description of the preferred and non-limiting em-
bodiments thereof, wherein:

figure 1 represents a partial sectional view of an en-
dothermic engine comprising a partial dual distribu-
tion intake system (DDP-A) according to a possible
embodiment of the present invention;

figure 2 is a partial sectional view of an endothermic
engine comprising a partial dual distribution exhaust
system (DDP-S) according to a possible embodi-
ment of the present invention;

figures 3a, 3b represent partial sectional views of an
endothermic engine comprising a full dual distribu-
tion system (DDI) according to possible embodi-
ments of the present invention;

figures 4-11 represent partial sectional views of a
sequence of phases of a complete intake-exhaust
cycle of an endothermic engine comprising a full dual
distribution system (DDI) according to a possible em-
bodiment of the present invention.

[0009] The elements or parts of elements in common
between the embodiments described hereinafter will be

indicated at the same numerical references.

DETAILED DESCRIPTION

[0010] With reference to the aforementioned figures,
a total schematic view of an endothermic engine accord-
ing to the present invention is collectively indicated at 4.
[0011] For the purposes of the present invention, the
type, power and/or displacement of the endothermic en-
gine, as well as the type of vehicle, motorcycle, watercraft
or aircraft to which it is intended, are not relevant, even
though, as described, the present invention is preferably,
but not exclusively, for automotive, motorcycling or other
disciplines involving the use of an endothermic engine.
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[0012] The endothermic engine 4 comprises at least
one cylinder 8 which houses and drives, according to a
reciprocating rectilinear motion, a piston 12 operatively
connected to a drive shaft according to a connecting
rod/crank mechanism 16, in a known manner.

[0013] The cylinder 8 is provided with at least one first
main intake valve 20 and at least one first main exhaust
valve 24, each adapted to close the access to the cylinder
8 and inserted at least partially in a relevant duct 28.
Typically, the first main intake and exhaust valves 20, 24
are poppet valves, provided with reciprocating rectilinear
motion. The actuation of said poppet valves is usually
achieved by camshafts 32, in a known manner.

[0014] According to the present invention, at least one
of said first main intake and/or exhaust valves 20,24 is
fluidically connected to a duct 28 that forks into an intake
channel 36 intercepted by a secondary intake valve 40
and into an exhaust channel 44 intercepted by a second-
ary exhaust valve 48.

[0015] The intake channel 36 is fluidically connected
to an intake system of the engine (not shown) and the
exhaust channel 44 is fluidically connected to an exhaust
system of the engine (not shown).

[0016] It should be noted that depending on the type
of cylinder configuration/architecture of the engine
(whetherin-line, V, Boxer and the like), the intake channel
36 (or intake channels 36) and the exhaust channel 44
(or exhaust channels 44) may be shared, for example,
by each cylinder bank of the engine.

[0017] Generally, an intake system is typically an air
duct that draws air from the outside environment and
conducts it into the combustion chamber through said
intake channel 36 of the duct 28, after filtering the air.
The filter may be placed, for example, in a suitable filter
box upstream of the duct 28.

[0018] For example, said exhaust system comprises
one or more combustion gas collectors that are intro-
duced into an expansion compartment which may, for
example, contain one or more treatmentdevices for com-
bustion gases prior to introducing them into the atmos-
phere. The combustion gas treatment may also be ab-
sent, for example, from vehicles intended for competi-
tions.

[0019] Advantageously, the secondary intake and ex-
haust valves 40,48 are kinematically connected in syn-
chronism with the respective first main intake and/or ex-
haust valve 20,24 so as to cyclically allow the additional
entry of air into the cylinder 8 through the intake channel
36, connected to the first main exhaust valve 24, at least
partially simultaneously with the inlet of air from the first
main intake valve 20, and/or to allow the additional exit
of combustion gases from the cylinder 8 through the ex-
haust channel 44, connected to the first main intake valve
20, at least partially simultaneously with the exit of com-
bustion gases through the first main exhaust valve 24.
[0020] The present invention provides, as better de-
scribed below, the possibility of using a secondary dis-
tribution, comprising the aforementioned intake and ex-
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haust valves 40,48 upstream of the primary distribution
comprising the intake and exhaust valves 20,24.

[0021] Such solution may be achieved by a partial dual
distribution intake system (DDP-A; figure 1), by a partial
dual distribution exhaust system (DDP-S; figure 2) and
by a full dual distribution system (DDI, figure 3) .

[0022] In particular, according to a first embodiment,
in said partial dual distribution intake system (DDP-A;
figure 1), the first main intake valve 20 is fluidically con-
nected to a main intake duct 52, while the first main ex-
haust valve 24 is fluidically connected to a duct 28 that
forks into an intake channel 36 intercepted by a second-
ary intake valve 40 and into an exhaust channel 44, in-
tercepted by a secondary exhaust valve 48.

[0023] Said secondary intake and exhaust valves
40,48 are kinematically connected in synchronism with
the first main intake valve 20 so as to cyclically allow the
additional entry of air in the cylinder 8 through the intake
channel 36, atleast partially simultaneously with the entry
of air from the first main intake valve 20 through the main
intake duct 52, and to allow the exit of combustion gases
from the cylinder 8 through the exhaust channel 44.
[0024] In particular, according to a further embodi-
ment, in said partial dual distribution exhaust system
(DDP-S; figure 2), the first main exhaust valve 24 is flu-
idically connected to a main exhaust duct 56, while the
first main exhaust valve 20 is fluidically connected to a
duct 28 that forks into an intake channel 36 intercepted
by a secondary intake valve 40 and into an exhaust chan-
nel 44 intercepted by a secondary exhaust valve 48.
[0025] Said secondary intake and exhaust valves
40,48 are kinematically connected in synchronism with
the first main exhaust valve 24 so as to cyclically allow
the additional exit of combustion gases from the cylinder
8 through the exhaust channel 44, at least partially si-
multaneously with the exit of combustion gases from the
first main exhaust valve 24 through the main exhaust
duct 56, and to allow the entry of air in the cylinder 8
through the intake channel 36.

[0026] Preferably, the engine 4, as shown, comprises
a full dual distribution system (DDI; figure 3) which pro-
vides for the use of ducts 28 which engage at both the
first main intake valve 20 and the first main exhaust valve
24, each of which forks into an intake channel 36 and
into an exhaust channel 44. Therefore, each duct 28 is
capable by means of the respective intake and exhaust
channels 36,44 to provide an additional inlet air flow and
outlet flow for combustion gas with respect to the normal
allowed flow of the intake and exhaust valves 20,24.
[0027] The foregoing applies both to engines 4 having
two valves per cylinder, i.e. an intake valve and an ex-
haust valve, and to engines having three, four or even
more valves per cylinder. Therefore, for the purposes of
the scope of protection of this patent, embodiments hav-
ing at least two valves per cylinder are protected.
[0028] The figures provided in the patent always show
an intake valve and an exhaust valve for convenience
and greater intelligibility of the figures.
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[0029] A preferred embodiment provides for the appli-
cation of the present invention to an engine having four
valves per cylinder.

[0030] For example (figure 3b), the cylinder 8 is pro-
vided with at least one second main intake valve 120 and
at least one second main exhaust valve 124, wherein at
least one of said second main intake and/or exhaust
valves 120, 124 is connected fluidically to a second duct
128 which is forked into a second intake channel 136
intercepted by a secondary intake valve 40 and into a
second exhaust channel 144 intercepted by a secondary
exhaust valve 48.

[0031] The second intake channel 136 is fluidically
connected to the intake system of the engine, along with
the intake channel 36.

[0032] The second exhaust channel 144 is fluidically
connected to the exhaust system of the engine, along
with the exhaust channel 44.

[0033] Advantageously, said secondary intake and ex-
haust valves 40,48 are kinematically connected in syn-
chronism with the respective second main intake 120
and/or exhaust 124 valve so as to cyclically allow the
additional entry of air into the cylinder through the second
intake channel 136, connected to the second main ex-
haust valve 124, at least partially simultaneously with the
entry of air from the second main intake valve 120, and/or
to allow the additional exit of combustion gases from the
cylinder through the second exhaust channel 144, con-
nected to the second main intake valve 120, at least par-
tially simultaneously with the exit of combustion gases
through the second main exhaust valve 124.

[0034] As seen, the main valves are preferably poppet
valves.

[0035] The secondary intake and exhaust valves 40,
48 are preferably rotary valves.

[0036] For example, said rotary valves comprise a cy-
lindrical or spherical body 60 defining an inner channel
64 rotating integrally with the body. Said inner channel
64 has a lumen 68 of a dimension similar to the lumen
72 of the intake channel 36, 136 or the exhaust channel
44,144 within which the valve is inserted; in this way,
during the rotation of the body 60, the inner channel 64
cyclically passes from an angular orientation where it is
at least partially aligned with the related lumen 72 of the
intake channel 36,136 or exhaust channel 44,144 at an
angular orientation wherein it is totally misaligned with
respect to the latter.

[0037] Itis evident that the alignment, even partial, is
configured as the opening of the rotary valve and allows
the incoming air or outgoing exhaust gas to pass through,
while the full misalignment is configured as the closing
of the rotary valve.

[0038] It should be noted that the outer diameter and
the passage diameter of the rotary valves are suitably
calibrated and calculated inasmuch as the closing or
opening of the duct depends on their relative ratio.
[0039] The system lends itself to being easily adopted
in multi-cylinder engines simply by using a cylinder where
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the through-holes are properly rotated according to the
respective crank angle.

[0040] The rotary valves are not subject to strong pres-
sures because the totality of the sealing work remains
dependent on the main valves. Therefore, no particularly
sophisticated seals are required.

[0041] According to a possible embodiment, said rota-
ry valves are controlled by a main distribution apparatus
of the engine comprising at least one camshaft 32. Pref-
erably, the same camshaft or camshafts 32 control both
the main valves 20, 120, 24, 124 and the secondary
valves 40, 48.

[0042] Forexample, the secondary intake and exhaust
valves 40, 48 are rotary valves actuated at the same ro-
tational speed of at least one camshaft 32 which controls
the actuation of the main valves. In the case of symmet-
rical rotary valves, the rotation speed of the same could
also be reduced to 72 of the camshaft’s rotation speed.
[0043] Advantageously,the ducts 28,128 of each main
valve 20, 120, 24, 124 are separated so that they do not
provide any direct fluidic connection. This avoids the hold
time of gas in a shared volume or buffer between the
same ducts.

[0044] It should be noted that in the case of an engine
with 4 valves per cylinder (typically two intake valves and
two exhaust valves), the two main exhaust valves 24 may
have a first common duct intercepted by the same sec-
ondary exhaust valves 48; only subsequently to such first
common duct will the same duct fork into two branches
that will each merge into a single valve.

[0045] Preferably, the secondary valves are positioned
within the respective ducts 28 so as to be away from the
corresponding intake 20,120 and/or exhaust 24,124
valves atthe minimum possible distance, compatible with
the construction and cooling requirements.

[0046] Preferably, the secondary valves 40, 48 of a
same duct 28 are mutually phased so as to have a cross
phase, i.e. at least a partial opening at the same time, so
as to facilitate the emptying of the gases inside the same
duct.

[0047] In effect, during the exhaust phase, a combus-
tion flow portion may remain trapped in the buffer zone.
In order to prevent this air mass from being re-aspirated
by the engine, an adequate cross phase is necessary so
that the downstream depression of the secondary ex-
haust valve 48 may empty the buffer.

[0048] Inthe case of multi-cylinder engines with intake
and exhaust ducts shared among the various cylinders,
the arrangement of exhaust ducts and phasing of the
valves will be suitable in order to avoid that the passive
cross phase (i.e. with the main valves closed) coincides
with an active exhaust phase (i.e. with the main valves
open) of another cylinder having a shared duct.

[0049] Finally, in a known manner, the engine 4 com-
prises fuel injector devices (not shown) arranged down-
stream of said secondary intake valves 40.

[0050] In effect, since a certain amount of air could
pass from the secondary intake valve 40 to the exhaust
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without passing through the engine 4, in order to assure
that the buffer ("overflow") is empty, the fuel should only
be injected downstream of the secondary intake valve
40 and only when the exhaust valve is completely (or
nearly) closed.

[0051] Preferably, said injector devices are arranged
so as to inject the fuel directly into the cylinder; in this
way the problem is completely solved.

[0052] The operation of an endothermic engine ac-
cording to the present invention will now be described.
[0053] It should be noted that the phasing angles, the
lifts and the opening/closing angles of the secondary
valves are purely indicative and, in this context, serve
solely to better define the operation of the present inven-
tion.

[0054] Reference will be made to figures 4-11 relating
to a sequence of phases of a complete intake-exhaust
cycle of an endothermic engine comprising a full dual
distribution system (DDI) according to a possible embod-
iment of the present invention. It is evident that the fol-
lowing also applies to the embodiments of endothermic
engines comprising partial dual distribution intake (DDP-
A) and/or exhaust (DDP-S) system according to the
present invention.

[0055] In particular, figure 4 illustrates the beginning
ofthe intake phase, coinciding with the end of the exhaust
phase. The main valves are in the maximum lift state,
the secondary rotary intake valves are in the opening
state (about 5 degrees), and the secondary rotary ex-
haust valves are in the opening state (about 25 degrees).
[0056] Figure 5 continues with the intake phase and
reaches the end of the exhaust phase. The main valves
are in maximum lift state, the secondary rotary intake
valves are in opening state (about 25 degrees), while the
secondary rotary exhaust valves are in closing state. It
should be noted that, in the passage from the exhaust
phase to the intake phase, the main valves have re-
mained motionless in the open position, thus maximizing
the passage area of the fluids.

[0057] Figure 6 again illustrates the intake phase. In
particular, the main valves are in maximum lift state and
beginning of closure, the secondary rotary intake valves
are in the maximum opening state (in other words, the
respective inner channel is aligned parallel to the related
intake duct in order to allow the maximum lumen of the
air passage), while the secondary rotary exhaust valves
are closed. As shown, for the purpose of the closing state,
it is sufficient that the inner channel of a valve is not, even
partially, aligned with the respective channel wherein the
rotary valve is inserted.

[0058] Figure 7 shows the end of the intake phase and
the beginning of the compression phase. In particular,
the main valves are closed, the secondary rotary intake
valves are in the closing phase, open about 25 degrees;
however, such position is irrelevant as the main valves
are closed whereby the duct is fluidically separated from
the cylinder. The secondary rotary exhaust valves are
closed: also in this case their position is irrelevant. Figure
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8 illustrates the end of the compression phase. The main
valves are closed, the secondary rotary intake valves and
the secondary rotary exhaust valves still have an irrele-
vant position.

[0059] Figure 9 illustrates the end of the expansion
phase coinciding with the beginning of the exhaust
phase. The main valves are in the opening state, while
the secondary rotary intake valves are in the closing
state. The secondary rotary exhaust valves are instead
in the opening state.

[0060] Figure 10 shows the exhaust phase. In partic-
ular the main valves are in the maximum lift state, the
secondary rotary intake valves are closed, while the sec-
ondary rotary exhaust valves are in the maximum open-
ing state.

[0061] Finally, figure 11 shows the end of the exhaust
phase. The main valves are in the maximum lift state,
the secondary rotary intake valves are in the opening
state, while the secondary rotary exhaust valves are in
the closing state (approximately 25 degrees).

[0062] Obviously, the foregoing description refers to
the more complex full dual distribution system (DDI), but
it may obviously also be extended, with the due omis-
sions, to simpler partial dual distribution intake (DDP-A)
and exhaust (DDP -S) solutions.

[0063] Asmay be appreciated fromthe description, the
endothermic engine according to the invention over-
comes the disadvantages of the prior art.

[0064] In particular, the endothermic engine allows the
improvement of the volumetric and pumping efficiency
with respect to the prior art solutions.

[0065] In the case of a full dual distribution system
(DDI), the gas transfer area, both in intake and exhaust,
virtually doubles with respect to a standard solution. Even
considering the complexity of the system and some loss
due to the possible heat exchange with the warmer parts,
a conservative estimate could suggest a 10%-15% vol-
umetric increase, as well as a better pumping efficiency
in the case of turbocharged engines.

[0066] In the case of a partial dual distribution intake
system (DDP-A), the intake passage area virtually dou-
bles, while the exhaust area remains unchanged, the op-
posite occurs in the case of the partial dual distribution
exhaust system (DDP-S). In the first case (DDP-A), only
volumetric efficiency is increased: this improvement is
certainly notable and useful in case of use on aspirated
engines, i.e. not supercharged.

[0067] In any case, the partial dual distribution intake
system (DDP-A), with respect to the full dual distribution
system (DDI), has greater constructive simplicity, is light-
er, and is suitable, as is seen in aspirated engines as
well as in those cases where the exhaust outlet of the
engine is constrained by constructive or regulatory re-
quirements.

[0068] In the second case of a partial dual distribution
exhaust system (DDP-S), only pumping efficiency is in-
creased: such improvement is notable and useful in tur-
bocharged engines.



[0069]
system (DDP-S), with respect to the full dual distribution
system (DDI), has greater constructive simplicity, is light-
er, and is suitable, as seen in turbocharged engines.
[0070] A person skilled in the art, in the object of sat-
isfying contingent and specific requirements, may make
numerous modifications and variations to the engines
described above, all of which are within the scope of the
invention as defined by the following claims.
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In any case, the partial dual distribution exhaust

Claims

Endothermic engine (4) comprising

- at least one cylinder (8) that receives and
guides, according to a reciprocating rectilinear
motion, a piston (12) operatively connected to a
drive shaft according to a connecting rod/crank
mechanism (16), the cylinder (8) being provided
with at least one first main intake valve (20) and
at least one first main exhaust valve (24), char-
acterized in that

- at least one of said first main intake and/or ex-
haust valves (20,24) is fluidically connected to
a duct (28) that forks into an intake channel (36)
intercepted by a secondary intake valve (40) and
into an exhaust channel (44) intercepted by a
secondary exhaust valve (48),

- wherein the intake channel (36) is fluidically
connected to an intake system of the engine (4),
whether atmospheric or supercharged, and the
exhaust channel (44) is fluidically connected to
an exhaust system of the engine (4), whether
atmospheric or driving a turbocharger,

- said secondary intake and exhaust valves
(40,48) being kinematically connected in syn-
chronism with the respective first main intake
and/or exhaust valve (20,24) so as to cyclically
allow the additional entry of air in the cylinder
(8) through the intake channel (36), connected
to the first main exhaust valve (24), at least par-
tially simultaneously with the entry of air from
the first main intake valve (20), and to allow the
additional exit of combustion gases from the cyl-
inder (8) through the exhaust channel (44), con-
nected to the first main intake valve (20), at least
partially simultaneously with the exit of combus-
tion gases through the first main exhaust valve
(24).

Endothermic engine (4) according to claim 1, where-
in the first main intake valve (20) is fluidically con-
nected to a main intake duct (52), wherein the first
main exhaust valve (24) is fluidically connected to a
duct (28) that forks into an intake channel (36) inter-
cepted by a secondary intake valve (40) and into an
exhaust channel (44) intercepted by a secondary ex-
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haust valve (48),

- said secondary intake and exhaust valves
(40,48) being kinematically connected in syn-
chronism with the first main intake valve (20) so
as to cyclically allow the additional entry of air
in the cylinder (8) through the intake channel
(36), at least partially simultaneously with the
entry of air from the first main intake valve (20)
through the main intake duct (52), and to allow
the exit of combustion gases from the cylinder
(8) through the exhaust channel (44).

Endothermic engine (4) according to claim 1 or 2,
wherein the first main exhaust valve (24) is fluidically
connected to a main exhaust duct (56), wherein the
first main intake valve (20) is fluidically connected to
a duct (28) that forks into an intake channel (36) in-
tercepted by a secondary intake valve (40) and into
an exhaust channel (44) intercepted by a secondary
exhaust valve (48),

- said secondary intake and exhaust valves
(40,48) being kinematically connected in syn-
chronism with the first main exhaust valve (24)
so as to cyclically allow the additional exit of
combustion gases from the cylinder (8) through
the exhaust channel (44), at least partially simul-
taneously with the exit of combustion gases from
the first main exhaust valve (24) through the
main exhaust duct (56), and to allow the entry
of air in the cylinder (8) through the intake chan-
nel (36).

Endothermic engine (4) according to any of the pre-
ceding claims, wherein the cylinder (8) is provided
with at least one second main intake valve (120) and
at least one second main exhaust valve (124),
characterized in that

- at least one of said second main intake and/or
exhaust valves (120,124) is fluidically connect-
edtoasecondduct(128) thatforksinto asecond
intake channel (136) intercepted by a secondary
intake valve (40) and into a second exhaust
channel (144) intercepted by a secondary ex-
haust valve (148),

- wherein the second intake channel (136) is flu-
idically connected to an intake system of the en-
gine (4) and the exhaust channel is fluidically
connected to an exhaust system of the engine
4),

- said secondary intake and exhaust valves
(40,48) being kinematically connected in syn-
chronism with the respective second main in-
take (120) and/or exhaust (124) valve so as to
cyclically allow the additional entry of air in the
cylinder (8) through the second intake channel
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(136), connected to the second main exhaust
valve (124), at least partially simultaneously with
the entry of air from the second main intake valve
(120), and/or to allow the additional exit of com-
bustion gases from the cylinder (8) through the
second exhaust channel (144), connected to the
second main intake valve (120), at least partially
simultaneously with the exit of combustion gas-
esthrough the second main exhaustvalve (124).

Endothermic engine (4) according to any of the pre-
ceding claims, wherein the main valves
(20,120,24,124) are poppet valves, provided with a
reciprocating rectilinear motion, and wherein the
secondary valves (40,48) are rotary valves.

Endothermic engine (4) according to claim 5, where-
in said rotary valves (40,48) are controlled by a main
distribution apparatus of the engine (4) comprising
at least one camshaft (32).

Endothermic engine (4) according to claim 5 or 6,
wherein said rotary valves (40,48) comprise a cylin-
drical or spherical body (60) that delimits an internal
channel (64)thatrotates integrally with the body (60),
said internal channel (64) having a lumen (68) of
similar dimension to the lumen (72) of the intake
(36,136) or exhaust (44,144) channel inside of which
the valve is inserted, so that, during rotation of the
body (60), the internal channel (64) cyclically passes
from an angular orientation wherein it is at least par-
tially aligned with the respective lumen (72) of the
intake (36,136) or exhaust (44,144) channel to an
angular orientation wherein it is totally misaligned
with respect to the latter.

Endothermic engine (4) according to any of the pre-
ceding claims, in which all the main (20,120,24,124)
and secondary (40,48) valves are mechanically con-
nected to the same main distribution apparatus for
the respective actuation.

Endothermic engine (4) according to any of the pre-
ceding claims, wherein which the secondary valves
(40,48) are rotary valves driven at the same speed
of rotation, or at 2 of the speed of rotation of at least
one camshaft (32) that controls the actuation of the
main valves (20,120,24,124).

Endothermic engine (4) according to any of the pre-
ceding claims, wherein the ducts (28) of each main
valve (20,120,24,124) are separated from each oth-
er so as not to provide any direct fluidic connection.

Endothermic engine (4) according to any of the pre-
ceding claims, wherein which the secondary valves
(40,48) of a same duct (28) are mutually phased in
a suitable manner, so as to facilitate the emptying of
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12.

13.

the gases inside the duct (28) itself.

Endothermic engine (4) according to any of the pre-
ceding claims, wherein the secondary valves (40,48)
are phased so as to provide an intersection phase,
i.e., of at least partial simultaneous opening.

Endothermic engine (4) according to any of the pre-
ceding claims, wherein the engine (4) comprises fuel
injection devices disposed so as to inject the fuel
directly into the cylinder (8).



EP 3 315 736 A1

64

56—
——48,60

—
N
\
\/
5
N




68

28

EP 3 315 736 A1

32

68




EP 3 315 736 A1

40,60 20,120 68
4\ 24.124 36,136

28,128 — 28,128

= =

Lo

|1

NN
s

<

FIG.5

10



EP 3 315 736 A1

40,60 20,120 40,60

4 24 124 )
\_ , 36,136
36,136

— 28128
28.128 :
! - 44144
\8
44,144 \ 48,60
48,60 -
12
z 16
© ). —
4 FIG.6
28,128
28128
24,124 20,120 36,136
\
36,136 )
40,60 40,60
= 44,144

44,144 | \8

48,60 —
[’[j\i 16

FIG.7

48,60

1"



EP 3 315 736 A1

4 40,60 20,120 40,60
\ 24,124 o
36,136
36,136
— 28,128
48,60— ===
~— 48,60
44,144 l
\ \44,144
8
28,128
~ 12
g N,
4
40,60
1 28,128 20,120 J
24,124 /
/ —36,136
36,136 < ‘
40,60 28,128
4
’ 48,60
48.60 ) »\
~8
12-

12



EP 3 315 736 A1

40,60

4\\ 26 68 20.120 40,60
24 124 —36
72/ //68
48,60
= —28.128
44/ ~a4
28,128 7 {\1 \ 48,60
\\ 8
12
—
FIG.10
SV 40,60 o 40,60
’ 20,120
- i//'// ’///7//» 36,136
36,136 — ~
////a "//////
48,60 \ / >
/ /"\ wwwww — / @\
, 2\ l 48,60
44,144 44 144
68 !
\8

13



10

15

20

25

30

35

40

45

50

55

EP 3 315736 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 17 19 8441

Cat Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
alegory of relevant passages to claim APPLICATION (IPC)
Y FR 2 764 937 Al (JAOUEN PHILIPPE JEAN 1-11,13 | INV.
CLAUDE [FR]) 24 December 1998 (1998-12-24) FO1L1/44
A * abstract; figures * 12
Y GB 20861 A A.D. 1912 (LINDLEY HERBERT) 1-11,13
26 June 1913 (1913-06-26)
A * the whole document * 12
Y US 1 951 759 A (JAMES KEISTER) 1-11,13
20 March 1934 (1934-03-20)
A * the whole document * 12

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

FO1L

Place of search

Munich

Date of completion of the search

31 January 2018

Examiner

Paulson, Bo

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

14




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 315736 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 17 19 8441

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

31-01-2018
Patent document Publication Patent family Publication
cited in search report date member(s) date

FR 2764937 Al 24-12-1998  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15



	bibliography
	abstract
	description
	claims
	drawings
	search report

