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(54) Camshaft with variable profile, to actuate the valves in the internal combustion chamber of 
the engines

(57) This invention refers to the camshaft (1) profile
in which valve actuation is performed positively for clo-
sure by means of the rocker arm(4). Opening, however,
is allowed by the cut or chamfer (A-B) and the valve open-
ing is varied by moving the camshafts sideways. In this
way, the opening varies according to the several profiles
that the chamfer (A-B) allows, It can thus be better adapt-

ed to the opening volumes of the valves and the respec-
tive opening and closure angles in relation to the crank-
shaft for the inlet and exhaust valves, taking into account
the different load and rotation parameters that can be
applied to the engines.

This invention can be applied in every type of internal
combustion engines with two or four stroke cycles, and/or
in engines in which valves are used for gas transfer.
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Description

[0001] The present systems of four stroke engines are
based on positive actuation for valve opening, while clo-
sure is generally done by returning the valve to its original
position either by using the effect of compressed spring
expansion or through positive actuation of the closure in
desmodromic systems.
[0002] In closure using springs, "valves fluctuation"
may occur, through vibration or resonance, when the en-
gine runs at high revolutions. This phenomenon does not
occur in engines with desmodromic control because a
positive and controlled force is applied for the valves clo-
sure.
[0003] Engines built to have good torque values and
low revolutions have a small working capacity and de-
velop power at high revolutions, and vice versa: if the
engine is designed for high power at high revolutions, it
has a weak performance and low torque at low revolu-
tions, requiring a high idle rotation speed to avoid irreg-
ular performance.
[0004] Rigorous engine design allows for an engine
that can be adapted to the various needs during the range
of running revolutions, from idle to maximum, with the
exception of some systems of variable actuation in valve
opening or of modification of the angle of valve opening
in relation to the crankshaft. In general, only the opening
stroke is modified to allow greater or smaller opening, or
the angle which corresponds to more or less valve over-
lap.
[0005] The present systems absorb a great deal of en-
ergy, both through the force of the spring compression,
such as through rubbing or friction, and through the high
number of moving parts (kinetic energy).
[0006] To control valve closure, the valves must be
activated positively, as in the example of the closure con-
trol of desmodromic systems.
[0007] The stroke or opening volume must be modified
according to the engine rpm - smaller opening for low
revolutions - and greater opening for high revolutions.
[0008] It must be possible to alter the opening and clos-
ing angle of the valve in relation to the crankshaft also
according to the engine load and rpm.
[0009] Summarising these three parameters in a sin-
gle system of valve activation (flexible system that allows
any of these variants to be adapted to the various needs
at any given time), the result is an engine capable of
running at low revolutions and of developing a lot of
torque, as well as achieving good performance at high
revolutions and outputting a lot of power. In this way, one
can have more efficient combustion with fewer pollutants
and better fuel saving.
[0010] Additionally, the engine can adapt to the fuel
that is inserted into it at any given time, disregarding the
rigid construction in which the engine is designed and
planned, in terms of the type of fuel that is going to be
used.
[0011] This invention, the cylindrical profile of the cam-

shaft - fig. 1 - which is the opposite of the cam or lobe
profile presently used - fig. 13 - is variable from point A
to point B, thus allowing, through lateral movement,
greater opening near point B and smaller valve opening
near point A.
[0012] The return springs and the positive actuation
mechanism for opening are eliminated, and a positive
actuation mechanism is only used for closing the valves
through a rocker arm.
[0013] The cylindrical camshafts 1 turn over their own
shaft; they are in permanent contact with cylinder 2, which
is seated on bearing 3 and turns over its own shaft 9,
which is placed at one of the rocker’s edges 4. This rocker
arm oscillates over shaft 5, which is duly fixed to the en-
gine head, and which, through fork 8 in contact with ad-
juster 7, pulls valve 6 in the closure direction, so as to
contradict opening force ’F’ which was used to push valve
6 open. In this way, it forces valve 6 to close at the exact
moment, without allowing delays or fluctuations in the
closure.
[0014] For better engine efficiency, performance and
economy with this invention applied, we can design four
different parameters in one single area of the camshaft
for one rocker arm actuation, small volume or opening
stroke A-A1 of figure 15; high volume or opening stroke
B-B1 of figure 16; small opening angle A2- A3 of figure
17; and high opening angle B2-B3 of figure 18.
[0015] This simple method consists of enabling valve
opening and opening time to vary and of performing the
closure at the exact moment in relation to the crankshaft,
ensuring that the valves do not collide with the pistons,
and adapting the best parameters to the different load
and performance situations required by the engine. It
thus offers better fuel efficiency with the consequent re-
duction in contaminating waste.
[0016] The profile of chamber A-B on the camshaft -
fig. 1 - is valid both for the intake camshaft and for the
exhaust camshaft considering the simplest engine con-
figuration system: mono-cylinder, two valves and two
overhead camshafts (DOHC), or one overhead camshaft
(OHC), or with camshafts placed in the crankcase of the
engine. This can also be conveyed to multi-cylinder en-
gines, which if parallel to the camshafts, shall have a
configuration similar to that represented in figure 12.
[0017] Figures 2, 3, 4, 5, 6, 7, 8, 9, 10, and 11 are
several representative configurations of how this inven-
tion can be arranged in construction, where the neces-
sary opening force is indicated as ’F’, and can be per-
formed in several ways: through spring action, hydraulic
fluid, pressurised gas, clutch magnet, etc.
[0018] The rotation movement of the camshafts over
their own shaft is controlled or transmitted by the crank-
shaft and can be performed in several ways: by chain,
by cog belt, by gear cascade, by vertical axis with gear
bevel edges, by fluid or electrical engine, as long as this
movement is synchronised with the crankshaft.
[0019] The axial or lateral oscillatory movement of the
camshafts can be done in several ways depending on
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the type of engine that is required: electrical servomotor,
hydraulic fluids, centrifugal weights, etc.
[0020] In the particular case of figure 10, the opening
force is guaranteed by the difference of air pressure or
gases in duly sealed or pressure proof chambers, where
pistons 11 and 12, which are secured by the valve stem,
move and where chamber P- has a pressure inferior to
chamber P+, and which, through passage valve 10 in
only one direction, assures the pressure differences to
replace the necessary force that makes the valve open
and that roller 2 never loses contact with camshaft 1 so
that the system does not become inefficient.
[0021] When valve 6 goes down in the opening move-
ment, piston 11 pushes the gas or air through the duct
where passage valve 10 is located, in only one direction
to the upper chamber P+, creating positive pressure.
When valve 6 goes up or closes through the action of
camshaft 1 through movement of rocker arm 4, pistons
11 and 12 go up and create positive pressure above pis-
ton 12 and negative below piston 11, maintaining the
necessary pressure difference so that valve 6 goes down
or opens, and eliminating the delays that might occur if
a spring, hydraulic fluid or clutch magnet were used.
[0022] Valve 6 adjustment for the correct sealing of the
internal explosion engine combustion chamber, for which
this invention is intended, can be done by means of a
conical or concentric spring, hydraulic retention system,
or gas, memory compressible and flexible material (i.e.
rubber) which is located between the upper section 8 of
rocker 4 and the retention system 7 of valve 6, making
the whole assembly more efficient and with less mainte-
nance service. For the adjustment, an articulated rocker
between the edges and its own oscillatory shaft 5 may
also be considered.

Claims

1. st Camshaft to actuate the valves in the internal com-
bustion chamber of the engines, characterized by
having a variable profile, opposite to normal, in which
the lobe or cam X-Y-Z is replaced by the chamfer
X1-Y1-Z1, which corresponds to the opening al-
lowed in the valve(s).

2. nd The camshaft, according to the 1st claim, is char-
acterized by the fact that it only acts positively in
valve closure by means of a rocker arm(4).

3. rd The camshaft, according to the 1st and 2nd claims,
is characterized by the fact that it also has lateral
or axial movement, in addition to the rotational move-
ment over its own shaft.

4. th The camshaft, according to the above claims, is
characterized by the fact that the profile from A to
B (1), commonly chamfer, corresponds to the open-
ing and opening time allowed in the valve (6), ac-

cording to cut sections A-A1, A2-A3, B-B1, B2-B3,
so that in this way, through the rotational movement
over its own shaft and, at the same time, axial and
lateral movement, valve (6) opening volume and
opening time may be varied.

5. th The camshaft, according to the above claims, is
characterized by the fact that the opening and clo-
sure angle and time allowed in inlet valves is variable
in relation to the exhaust valves and vice-versa, in
engines with more than one camshaft.

6. th The camshaft, according to the above claims, is
characterized by valve actuation that can change
the opening and closure angle and time, in relation
to the engine crankshaft.

7. th The camshaft, according to the above claims, is
characterized by the fact that in the performance
allowed for the valve opening, a force exterior to the
mechanism has to be performed (F), so that the valve
is pushed to the opening allowed by the camshaft
chamfer. This force can be performed by means of
a spring, fluid, clutch magnet, pressurised gas, vac-
uum or mechanical device.

8. th The camshaft, according to the above claims, is
characterized by the rotational movement over its
own shaft being synchronised with the engine crank-
shaft, and can be transmitted by mechanical, elec-
trical or hydraulic means.

9. th The camshaft, according to the 3rd claim, is
characterized by the lateral movement that can be
performed by mechanical, electrical or hydraulic
means.
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