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(67)  The present invention relates to a structural ar-
rangement for a stationary internal combustion engine
for machines or vehicles (universal), which can use var-
ious types of fuel. More specifically, the presentinvention
relates to an internal combustion engine with improved
combustion efficiency, improved thermodynamic effi-

ciency, reduced dimensions, an improved pow-

er-to-weight ratio that exceeds that of aircraft turbine en-
gines using the Brayton thermodynamic cycle, and up to
three times less fuel consumption and gas emissions into
the environment.
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Description
FIELD OF THE INVENTION:

[0001] The present invention refers to a structural ar-
rangement for a universal internal combustion engine,
stationary, for machines, or mounted on a vehicle, being
able to use different types of fuels. More specifically, the
presentinvention refers to an internal combustion engine
with improved combustion thermodynamic efficiency, ef-
ficiency, better with reduced fuel consumption, low emis-
sion of gases into the environment and minimal size.

BACKGROUND OF THE INVENTION:

[0002] The current engines used in transport vehicles
such as, aviation, train, boat, etc. machines and station-
ary were invented in the late nineteenth century. Over
the years, improvements have been made to the afore-
mentioned engines, for example, thermal efficiency ini-
tially went from 5% to close to 30% in the laboratory.
[0003] The rate of emission of gases into the atmos-
phere was also reduced, directly impacting a less pollut-
ed air. However, this old engine design is practically on
the edge.

[0004] Thus, in order to provide the technique with a
more modern and more efficient engine arrangement,
the present invention was developed, making it possible
to reach nearly triple the efficiency of current engines,
since the engine presented here uses a cycle thermody-
namic much more efficient.

SUMMARY OF THE INVENTION

[0005] The present invention refers to a combustion
engine, mixed alternative rotary formed by one or more
sectors for multiple uses such as: Stations, vehicles, ma-
chines, etc. More specifically, the present invention re-
lates to a structural arrangement for an internal combus-
tion engine, using different types of fuels. The vehicle
can be either land, sea, rail or air. More specifically, the
present invention relates to an internal combustion en-
gine with improved combustion efficiency, better thermo-
dynamic efficiency, reduced dimensions, greater pow-
er/weight ratio that surpasses airplane turbines that use
the Brayton thermodynamic cycle, with reduced con-
sumption of fuels and emission of gases into the envi-
ronment, up to 3 times less.

BRIEF DESCRIPTION OF THE FIGURES
[0006]

Figure 1 shows an internal combustion engine with-
out the external accessories.

Figures SB and 2B show the engine shaft with cam
and ring.
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Figures 3A and 3B show the subassembly (ring) of
the present invention.

Figure 4 shows the cam of the subassembly of the
present invention.

Figures SA and SB show the subassembly of the
engine shaft with the eccentric shaft plus the red ring
of the present invention.

Figure 6 shows the subassembly of the seal vanes
of the present invention.

Figure 7 shows the structural block for the frame of
the engine elements of the present invention.

Figure 8 shows the cover that separates the engine
sectors of the present invention.

Figure 9 shows the thermodynamic profile of the en-
gine of the present invention.

Figures 10A and 10B show a subassembly inside
with the shaft, the cam, the ring, the passages and
the block, they form the combustion or compression
chambers.

DETAILED DESCRIPTION OF THE INVENTION

[0007] The present invention relates to a combustion
engine, mixed alternative rotary formed by one or more
sectors for universal use. More particularly, the structural
arrangement of the engine presented here is simple,
comprising few moving elements, which simplifies the
manufacturing and assembly process, requiring the pres-
ence of small radiators to cool the system. The system
can also be cooled with air. Said engine comprises only
the following sets of movable elements: The ring, the
shaft together with the cam and the seal blades.

[0008] The characteristics of this engine, provide a
structural arrangement with reduced dimensions, but ca-
pable of performing a thermodynamic cycle in each turn
of the shaftas many times as combustion chambers have
with very high efficiency.

[0009] A person skilled in the art recognizes that the
term sectors used here, comprises a minimum set of
parts necessary for the formation of an engine.

[0010] The structural arrangement presented here,
provides the technique of an engine in which the first part
of the cycle, the compression occurs in one or more stag-
es, without their limit. The thermodynamic cycle that uses
this engine is more efficient than those currently used,
as the compression is carried out in one or more steps.
With the intermediate cooling, which considerably reduc-
es the effort required to carry out the compression, and
in the expansion process, it makes the most of the energy
of the gases. However, in this cycle, the energy gener-
ated by the fuel is used as much as possible with minimal
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waste.

[0011] Compression is performed in a compression
chamber in the first step and equal in the following steps
to a smaller and smaller volume each followed by the
cooling of the system between stages by radiators to the
environment, and further compressing in the combustion
chamber, it can it is also possible to inject sprayed water
into the combustion chamber to further cool the last com-
pression that is made inside this combustion chamber,
in this way a compression close to isentropic is done,
then comes the explosion and then the expansion, during
this last process of expansion takes the energy in the
adiabatic expansion up to the suction pressure value as
much as possible.

[0012] This arrangement has a quiet exhaust and low
temperature. As previously mentioned, since the exhaust
pressure is very low, the noise and temperature are also
low.

[0013] Said engines presented here, in addition to be-
ing used for land vehicles, are engines that can be de-
signed for universal applications in any size with very
high power/weight ratio, which allows them to be used in
aviation, due to their much greater efficiency than In the
Brayton cycle of turbines, it is possible to improve power
with a consumption much lower than that demanded by
the turbines and with less weight, more power and long
service life, which is due to the very low relative speed
of friction between the internal parts of the engine.
[0014] Engines for power plants of more than
1,000,000 KW can be manufactured. Currently the big-
gest known engine has only 100,000 KW and it is very
heavy, as its weight reaches over 2300 tons and this
engine of the invention would weigh close to 30 tons for
that same power.

[0015] The engine presented here completes several
cycles in each of the combustion sectors, comprising a
turn of the shaft, which makes it very light and powerful.
By way of illustration, but not limitation, a three-sector
engine with 16 combustion chambers per sector can be
used, which in each revolution would generate 48 explo-
sions (cycles).

[0016] The torque of this engine is very high and con-
tinuous with little oscillation which allows low revolutions
per minute, therefore, lower consumption at minimum
rpm. Torque can be improved by tilting the seal vanes to
a pre-determined laboratory-proven angle and only when
the seal vanes are arranged on the block.

[0017] Additionally, the engine can be regenerative,
accumulating energy in the compression part in an extra
tank, which works as areserve tank, only in vehicles such
as trucks, trains, etc. The extra tank, when the vehicle
makes the descent movement, can accumulate com-
pressed air thatis later used in the climbs as extra energy
reused free of charge, without having to use a brake for
descent.

[0018] During reuse, the condensing water from the
extra tank at the reserve pressure can be reinjected at
the end of the combustion cycle for a system cooling
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without energy cost. This cooling occurs at the time of
exhaust, further cooling the combustion sections of the
system.

[0019] The heating of the system is completely uniform
around the engine without hot spots and is very low. The
system can be cooled with a fan fitted to the counter
balance between the sectors.

[0020] The arrangement proposed here has a straight,
round and flat design without strange curves.

[0021] The engine proposed here has low friction
speed between its elements, promoting high revolutions
per minute. By way of illustration, but not limitation of the
present invention, a high power sports vehicle can have
20,000 rpm. or more. The speed of the seal-blades
against the ring or against the block is minimal, since it
oscillates, having alternating movements back and forth,
achieving perfect lubrication of the seal-blades with very
low consumption of lubricating oil.

[0022] Alternatively, using special materials, such as
Teflon, self-lubricating metals, among others with similar
characteristics, it would be possible to still eliminate the
consumption of lubricating oil, including the use of bear-
ings to further reduce friction in some parts of the system
(axes).

[0023] The engine object of the present invention can
be arranged in very small spaces, contributing to a great-
er useful space in every transport vehicle. With respect
to air vehicles, for example, planes; this engine has a low
front section, reducing drag. These mixed turbofan en-
gines can be made (with inverterincluded in the propeller,
tube propellers) with very high power, much more effi-
ciency and more than 100,000 HP at 1500 rpm with less
weight than turbines and for speeds similar to current
commercial aircraft (1000 kmts./Hr.).

[0024] Additionally, said engine still operates atlow ex-
haust temperatures, practically undetectable by infrared
and are very silent. Without using any reducer or flow
diverters for braking, only the reversible turbofan, or
piped reversible propeller. It can be used in supersonic
airplanes with a very special design adding one or more
axial or centrifugal turbochargers, combustion chambers
and expansion, this mixed engine would be extremely
efficient and would not need a turbine. In addition to ver-
tical take-off planes, helicopters, etc.

[0025] The compression ratio can increase to a very
high value without detonation, as the air and fuel cool
down beforehand.

[0026] The exhaust valves work at low temperatures
and low pressures. This fact contributes to the fact that
simpler production processes and materials can be used,
reducing manufacturing costs. Among the materials that
could be used, we have aluminum, titanium, stainless
steel, among others.

[0027] Although it is very different from the engines
most used today, the production lines can easily adapt
to manufacture this engine quickly with low cost.

[0028] In the design of these engines any of the pos-
sible combinations can be used, being able to use a sin-
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gle or several different sectors and any number of com-
bustion and/or compression chambers in each sector,
which may vary between them.

[0029] Said engine could still be used for energy pro-
duction, in thermoelectric form, using only 1/3 of fuel and
machines with power greater than 1000 MW, of an ex-
tremely small size and super economical, could still be
manufactured.

[0030] When we think about the use of said engine in
boats, for example, the desired speed could be almost
doubled with the same fuel consumption.

[0031] Last but not least, the present engine contrib-
utes to the health of the planet, as global warming would
be reduced, since there would be much reduction in the
rates of CO2 emission into the atmosphere.

[0032] Specifically with respect to the structural ar-
rangement of the engine of the present invention, it may
comprise only a single sector or comprise a plurality of
sectors that work together as if they were a single engine,
as shown in Figure 1.

[0033] Said sectors are ordered according to the de-
sign of the engine, the engine may have one or more
sectors in their different shapes, sizes, order and com-
position for each particular use.

[0034] Particularly, Figure 1 shows the assembly of an
internal combustion engine without the external ele-
ments. Said engine is provided with several orifices for
the entry and exit of gases and liquids in each sector of
the engine.

[0035] Inapreferred embodiment of the presentinven-
tion, an engine is provided comprising several sectors
along its longitudinal axis, which are provided in its inte-
rior with cylindrical structures, in the form of a ring and
herein referred to as subassembly. Said subassemblies
are better detailed by Figures 2A, 2B, 3A, 3B, 5A and 5B).
[0036] Particularly, said sub-assemblies (ring) adjust
to the outer diameter of its own cam throughout its length,
in addition to having free rotation on the cam. The ec-
centric forms an inseparable part of the engine, which
also comprisesits shaftanditsring, these elements being
fixedly mounted together the shaft with the eccentric and
free the ring with the eccentric, as shown in Figure 2B.
The shaft and eccentric can be one piece in single sector
engines, but in more than one sector engines they must
be separated and fixed together later when final assem-
bly is done see Figure 11.

[0037] A person skilled in the art will understand that
dimensions, amounts of rings, amounts of additional el-
ements in each ring, shapes and compositions may vary
according to the design of the engine. However, the en-
gine shaft and eccentric can vary as the composition,
size and shape and rotate together inside the ring that
just oscillates.

[0038] Inapreferred embodiment of the presentinven-
tion, Figure 5B shows an engine with 8 combustion or
compression chambers, while Figure 2B shows an en-
gine with 9 combustion or compression chambers. These
Figures show a cross section of the engine, showing the
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main subassembly, the ring in red.

[0039] Figure 6 of the present invention shows the ad-
ditional elements of the engine, such as the blades-seals,
which work together with the subassemblies. Said pad-
dles are arranged one in each groove of the subassembly
or one in each groove of the frame block.

[0040] The blades slide inside the grooves with the
force of their springs or air pressure, which are not shown
in the Figures, against the subassembly or against the
structure-block and promoting a division of the empty in-
ternal space of each sector into combustion or compres-
sion chambers.

[0041] The surfaces of the seal blades are where the
sealing occurs by means of a sliding-oscillating move-
ment against the ring or against the block-structure and
laterally reciprocally sliding against the engine covers.
[0042] The sub-assemblies are elements responsible
for the operation of the engine presented here. If the ring
(sub-assembly) is not present in the project, the engine
would only work with the seal blades in the block and the
relative speed would be very high against the eccentric,
the part that the lubrication would be weak, so the engine
could only have low rpm and its useful life would also be
very low, the emissions would also be very high, because
if it would be necessary to use a lot of oil, nor if they could
manufacture large engines, these would be impossible
due to the very high relative speed.

[0043] The engine shaftrotates togetherwhen the cam
goes into motion. However, during the rotary movement
of the engine and eccentric shaft, the ring, the sub-as-
sembly, oscillates as it becomes free, as shown in Fig-
ures 5A and 5B.

[0044] Inthe presentinvention, the combustion orcom-
pression chambers are formed by the closed internal
space for combustion between the parts (sub-assem-
blies), whichis formed by two intermediate orfinal covers,
a carcass (frame, structure or block), two consecutive
spades and the ring. Figure 8 shows this coverage, which
separates the different sectors that make up the engine
and can vary in size, shape and composition according
to the project.

[0045] The greater the number of combustion cham-
bers in a project, the greater the number of explosions
per revolution and smoother, more resistant, more effi-
cient and with a long service life.

[0046] The main benefit of the presence of the ring in
the engines of the presentinvention is the relative speed
between it and the seal blades, this is many times smaller
than that applied to current engines.

[0047] With this, the wear of the blades and all other
elements of the engine is much lower. The engine revo-
lutions per minute can be increased several times, which
allows to make engines smaller, lighter and with higher
rotation speeds, even though these have practically no
limits in power and size.

[0048] The sub-assemblies of the seal blades are pro-
vided with at least one push spring at the innermost end
of each seal blade or pressurized air. Said springs are
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not shown in the Figures accompanying the present ap-
plication. In particular, said springs are arranged against
the ring or against the block, pushing against them as
appropriate, as shown in Figures 2B, 10A and 10B.
[0049] Said engine also comprises valves for the entry
and exit of combustion and compression gases not
shown in the figures.

[0050] Figure 9 of the present invention shows a the-
oretical thermodynamic profile representative of pres-
sure-volume of the present internal combustion engine.
A person skilled in the art recognizes that this particular
thermodynamic cycle is extremely efficient, with very
great fuel savings.

[0051] The present invention provides the technique
of a ring as a whole in which the relative speed between
said ring and the seal blades is extremely low, which
allows an excellent lubrication of the system, adequate
sealing, durability and minimal consumption of lubricat-
ing oil. Therefore, the wear of the seal blades is reduced
and the engine revolutions per minute can be significantly
increased, which allows to make engines of smaller size
and weight, for high power, high speed (rpm), high effi-
ciency, low consumption, low pollution rate and long serv-
ice life.

[0052] The invention described herein is not limited to
this embodiment and, those skilled in the art, will realize
that any particular feature introduced therein should be
understood only as something that has been described
for ease of understanding and were carried out without
departing from the concept described inventive. The lim-
iting characteristics of the object of the present invention
are related to the claims that are part of this report.

Claims

1. Combustion engine WHEREIN internally comprising
along its longitudinal axis cylindrical structures, in
the form of a ring, and paddles in the form of straight
parallelepipeds, these paddles are arranged one in
each groove of the ring or one in each groove of the
block structure.

2. Combustion engine according to claim 1, WHEREIN
comprises the ring of any shape, number of parts,
size and compositions and adjusts to the outer di-
ameter of its own cam in its entire length and has
free rotation on the cam.

3. Combustion engine according to claim 1, WHEREIN
the eccentric of any shape, size or composition forms
an inseparable part of the engine and further com-
prises its shaft inside and the ring outside, the shaft
being inside the eccentric which are fixedly mounted
together and the ring outside the free mounted cam.

4. Combustion engine according to claim 1, WHEREIN
the blades of any size, any composition, any number
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of parts in each one, and always in a parallelepiped
shape that slide inside the grooves with the force of
springs or air the pressure against the ring or against
the block-structure to promote the division of the in-
ternal empty space of each sector into combustion
or compression chambers.

5. Combustion engine according to claim 1, WHEREIN
the seal blade surfaces occur by means of a sliding-
oscillating movement against the ring or against the
block-structure and laterally reciprocally sliding
against the engine covers. ---

6. Combustion engine according to claim 1, WHEREIN
the engine shaftrotates together when the cam starts
to move, and the ring just oscillates.

7. Combustion engine according to claim 1, WHEREIN
performs the complete thermodynamic cycle in each
turn in which the compression is carried out in stages
with intermediate cooling, after each stage itis com-
pressed further to the maximum in the combustion
chamber to burst in this and immediately take full
advantage of the energy obtained during the expan-
sion of the gases inside the combustion chamber to
complete the cycle.

8. Combustion engine according to claim 1, WHEREIN
it's structural arrangement having reduced dimen-
sions, but capable of performing a thermodynamic
cyclein each turn of the shaft as many times as there
are combustion chambers with very high efficiency.

9. Combustion engine according to claim 1, WHEREIN
the friction speed between the seal blades and the
ring is minimal.

Amended claims under Art. 19.1 PCT

1. The COMBUSTION ENGINE WHEREIN comprises
a structural arrangementfor a universal internal com-
bustion engine, composed of four main parts, these
being: block-structure in the form of an internally
toothed washer that remains fixed (Figure 7); shaft
with an eccentric (Figure 5A) in the center of the
frame-block, on which it is coupled to; external
toothed washer (Figure 2A) that performs a circular
translation movement on the shaft; the parallelepi-
ped-shaped paddle-seals (Figure 6), which are fitted
in the grooves of the toothed washer externally (Fig-
ure 2A), generating radial movements and also em-
bedded in the grooves of the toothed washer inter-
nally (Figure 7) resulting in lateral movements.

2. The COMBUSTION ENGINE, according to claim 1,
WHEREIN comprises an external toothed washer
(Figure 2A) or an inner flat washer (Figure 3B) that
adjusts to the outer diameter of its own eccentric
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along its entire length and has free rotation on the
eccentric.

The COMBUSTION ENGINE, according to claim 1,
WHEREIN the eccentric, which further comprises its
shaft and its washer, these elements being fixedly
mounted together, the shaft with the eccentric and
in a manner swivel, the washer with the cam (Figure
2B).

THE COMBUSTION ENGINE, according to claim 1,
WHEREIN the parallelepiped-shaped blade seals
that slide inside the grooves of the externally toothed
inner washer (Figure 2A) and (Figure 10B) with radial
movements with respect to this washer (Figure 2A),
with the force of springs or compressed air, against
the internally toothed outer washer/frame block (Fig-
ure 7) and (Figure 10B) or seal blades loosely fitted
in the frame block grooves (Figure 10A) sliding ra-
dially in the structure-block by the force of springs or
compressed air and laterally in the interior flat wash-
er (Figure 3B) promoting, in both cases, the division
of the empty internal space of each sector into com-
bustion or compression chambers.

The COMBUSTION ENGINE, according to claim 1,
WHEREIN performs the complete thermodynamic
cycle in each turn, in which the compression is per-
formed in stages with intermediate cooling (Figure
9); after the compression stages, it is compressed
to the maximum in the combustion chambers to burst
/burn / burn in it and immediately take advantage of
the energy obtained during the expansion of the gas-
es inside the combustion chamber to complete the
cycle.
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FIGURE 3A

FIGURE 3B
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