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Disclosed is an internal combustion engine having a direct
injection combustion chamber. The intcrnal combustion
engine includes a fuel injector mounted in a cylinder head at
substantially a ccnter of the combustion chamber; an intake
port and an exhaust port formed in the cylinder head and
which exit into the combustion chamber on opposite sides of
the fuel injector; a first spark plug mounted in the cylinder
head such that a firing tip thereof is positioned under where
the intake port exits into the combustion chamber, the first
spark plug operating to ignite a lean mixture of fuel and air
supplied to the combustion chamber by the intake port and
the fuel injector; a second spark plug mounted in the
cylinder head on one side of the fuel injector, and which
ignites a fuel-air mixture of a stoichiometric ratio fed into
the combustion chamber by the injector and the intake port;
and a piston head provided on a upper face of a piston. A
cavity is formed in the piston head of the piston and
encompassing an area on the piston head corresponding to a
where the fuel injector is positioned. The cavity is formed to
a predetermined depth and a predetermined size, to both
sides of an imaginary line formed by connecting points on
the piston head corresponding to where the second spark
plug and the fuel injector are positioned, such that a swirl
effect of the fucl-air mixture in the combustion chamber is
better generated.

12 Claims, 8 Drawing Sheets
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INTERNAL COMBUSTION ENGINE HAVING
A DIRECT INJECTION COMBUSTION
CHAMBER

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to an internal combustion
engine having a direct injection combustion chamber, and
more particularly, to an internal combustion engine in which
fuel is directly injected in a center of a combustion chamber
and two spark plugs perform ignition, one under an intake
port and the other at a periphery of an injector, such that
stable combustion of ultra-lean fuel is realized.

(b) Description of the Related Art

The shape of a combustion chamber depends on the shape
of the depression in the cylinder head and the shape of the
piston head. Combustion is affected to a large extent by the
shape of the combustion chamber.

One type of prior combustion chamber design is the open,
or direct injection, combustion chamber in which fuel is
injected directly into the combustion chamber. In the direct
injection combustion chamber, the piston head is designed in
various ways to cause turbulence of the air in the cylinder.
Different piston head designs used for the open combustion
chamber include a flanged-domed design, a dished design
with a raised center area, and other irregularly shaped
designs. Advantages for the open combustion direct injec-
tion design include good fuel economy and simplicity of
design.

FIG. 13 shows a sectional view of a conventional direct
injection combustion chamber and all related elements, and
FIG. 14 shows a sectional view taken along line XIV—XIV
of FIG. 13. An injector 4 directly injects fuel in a combustion
chamber 2, and a swirl effect of the fuel is achieved as the
fuel undergoes compression by a dished portion 6 formed on
a head of a piston 8. Further, a spark plug 10 is provided in
a center of the combustion chamber 2, the spark plug 10
acting to ignite the fuel fed into the combustion chamber 2
through the fuel injector 4.

In the conventional direct injection combustion chamber
structured as in the above, the direction and manner in which
the fuel undergoes the swirl effect is dependent upon the
shape of the dished portion 6 of the piston 8. However, the
swirl effect of the fuel is also affected by the rectilinear
motion of the piston 8, and the speed at which the piston 8
undergoes the same (i.e., engine rpm). Accordingly, design
of a piston head that minimizes this change in the swirl effect
is difficult.

SUMMARY OF THE INVENTION

The present invention has been made in an effort to solve
the above problems.

It is an object of the present invention to provide an
internal combustion engine having a direct injection com-
bustion chamber in which fuel is directly injected in a center
of the combustion chamber and two spark plugs perform
ignition, one under an intake port and the other at a periphery
of an injector, such that stable combustion of ulira-lean fuel
is realized.

To achieve the above object, the present invention pro-
vides an internal combustion engine having a direct injection
combustion chamber. The internal combustion engine
includes a fuel injector mounted in a cylinder head at
substantially a center of the combustion chamber; an intake
port and an exhaust port formed in the cylinder head and
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which exit into the combustion chamber on opposite sides of
the fuel injector; a first spark plug mounted in the cylinder
head such that a firing tip thereof is positioned under where
the intake port exits into the combustion chamber, the first
spark plug operating to ignite a lean mixture of fuel and air
supplied to the combustion chamber by the intake port and
the fuel injector; a second spark plug mounted in the
cylinder head on one side of the fuel injector, and which
ignites a fuel-air mixture of a stoichiometric ratio fed into
the combustion chamber by the injector and the intake port;
and a piston head provided on a upper face of a piston.

According to a feature of the present invention, a cavity
is formed in the piston head of the piston encompassing an
area on the piston head corresponding to a where the fuel
injector is positioned. The cavity is formed to a predeter-
mined depth and a predetermined size, to both sides of an
imaginary line formed by connecting points on the piston
head corresponding to where the second spark plug and the
fuel injector are positioned such that a swirl effect of the
fuel-air mixture in the combustion chamber is better gener-
ated.

According to another feature of the present invention, the
cavity comprises a first section to one side of the imaginary
line and a second section to the other side of the imaginary
line, the first section forming a half oval and the second
section forming a half circle, and the first section extending
up to, but not encompassing, a point on the piston head
corresponding to the position of the first spark plug.

According to yet another feature of the present invention,
the cavity is formed in the piston head to one side of the line
where the position corresponding to the first spark plug is
located, the cavity being parabolic when viewed from above
with a vertex of the cavity extending toward but not reaching
the point on the piston head corresponding to the location of
the first spark plug. Further, a depression is formed in the
piston head to the other side of the line, the depression being
in communication with the cavity and being significantly
smaller than the same.

According to still yet another feature of the present
invention, the cavity is elliptical and divided in two sym-
metrical halves along the line to form a first section and a
second section, a point on the piston head corresponding to
a position of the first spark plug being provided within the
first section of the cavity, and a point on the piston head
corresponding to a position of the second spark plug being
provided outside the first and second sections.

According to still yet another feature of the present
invention, the first spark plug is mounted in the cylinder
head such that the firing tip of the same exits into the
combustion chamber closer to a tip of the fuel injector. In
addition, a raised platform in which the cavity is formed is
provided on the piston head, the platform being oval-shaped
with a majority of the same being positioned to a side of the
line opposite to a position on the piston head corresponding
to the first spark plug and the platform slanting downward
toward the piston head on both sides of the line. Here,
positions corresponding to the first and second spark plugs
lie inside the cavity.

According to still yet another feature of the present
invention, a raised platform in which the cavity is formed is
provided on the piston head, the platform being substantially
rectangular when viewed from above and dome-shaped in
relation to a surface of the piston head, the cavity including
a wide portion formed in a middle of the platform and a
narrow portion extending to an end of the second section of
the platform to a surface of the piston head.
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According to still yet another feature of the present
invention, a raised, dome-shaped platform in which the
cavity is formed is provided on the piston head, edges of the
platform at opposite ends of lengths of the same extending
to almost a circumference of the piston head and following
an arcuate shape of the same, while edges along a width of
the platform being substantially straight and ending at a
predetermined distance from the circumference of the piston
head. Further, a line formed along a width of the platform
divides the same in half to form a first section and a second
section, the first and second sections slanting downward
from the line toward the surface of the piston head, and the
cavity extending into both the first and second sections and
including a first portion and a second portion divided along
the line.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate an
embodiment of the invention, and, together with the
description, serve to explain the principles of the invention:

FIG. 1 is a sectional view of a direct injection combustion
chamber, and all related elements, of an internal combustion
engine according to a first preferred embodiment of the
present invention;

FIG. 2 is a sectional view taken along line II—II of FIG.
L

FIG. 3 is a sectional view of a direct injection combustion
chamber, and all related elements, of an internal combustion
engine according to a second preferred embodiment of the
present invention;

FIG. 4 is a sectional view taken along line IV—IV of FIG.
3

FIG. 5 is a sectional view of a direct injection combustion
chamber, and all related elements, for an internal combus-
tion engine according to a third preferred embodiment of the
prescnt invention;

FIG. 6 is a sectional view taken along line VI—VI of FIG.
5

FIG. 7 a sectional view of a direct injection combustion
chamber, and all related elements, for an internal combus-
tion engine according to a fourth preferred embodiment of
the present invention;

FIG. 8 is a sectional view taken along line VIII—VIII of
FIG. 7;

FIG. 9 is a perspective view of a piston for an internal
combustion engine according to a fifth preferred embodi-
ment of the present invention;

FIG. 10 is a top view of the piston shown in FIG. 9;

FIG. 11 is a perspective view of a piston for an internal
combustion engine according to a sixth preferred embodi-
ment of the present invention;

FIG. 12 is a top view of the piston shown in FIG. 11;

FIG. 13 is a sectional view of a direct injection combus-
tion chamber, and all related elements, for a conventional
internal combustion engine, and

FIG. 14 is a sectional view taken along line XIV—XIV of
FIG. 13.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Preferred embodiments of the prescnt invention will now
be described in detail with reference to the accompanying
drawings. Certain terminology will be used in the following
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description for convenience and reference only and will not
be limiting. The words “right” and “left” will designate
directions in the drawings to which reference is made.

FIG. 1 shows a sectional view of a direct injection
combustion chamber, and all related elements, for an inter-
nal combustion engine according to a first preferred embodi-
ment of the present invention; and FIG. 2 shows a sectional
view taken along line IIII of FIG. 1.

A fuel injector 24 is mounted in a cylinder head 1 at
substantially a center of a combustion chamber 22 and also
at a slight slant such that the dircction of fuel emitted from
the fuel injector 24 slightly deviates from a longitudinal
center axis of the combustion chamber 22. An intake port 26
and an exhaust port 25 are formed in the cylinder head 1 and
exit into the combustion chamber 22 on opposite sides of the
fuel injector 24.

A first spark plug 28 is mounted in the cylinder head 1
such that a firing tip of the same is positioned under where
the intake port 26 exits into the combustion chamber 22. The
first spark plug 28 is controlled by electric signals transmit-
ted from an electronic control system (EGS), and operates to
ignite a lean mixture of fuel and air. A second spark plug 30
is mounted in the cylinder head 1 on one side of the fuel
injector 24, and ignites a fuel-air mixture of a stoichiometric
ratio fed into the combustion chamber 22 by the fuel injector
24 and the intake port 26, the fuel injector 24 and the intake
port 26 being controlled by electric signals transmitted from
the ECS.

A piston 31 is provided in a cylinder of an engine block.
The piston 31 undergoes rectilinear movement in the cylin-
der to form a movable bottom of the combustion chamber
22. Further, a cavity 33 is formed on a piston head 32 of the
piston 31. Based on an imaginary line L formed by con-
necting points on the piston head 32 corresponding to where
the second spark plug 30 and the fuel injector 24 are
positioned, the cavity 33 has a first section 35 to the left of
the line L and a second section 36 to the right of the line L.
The first section 35 forms a half oval and the second section
36 forms a half circle. The first section of the cavity 33
extends 1o a point on the piston head 32 corresponding to the
position of the first spark plug 28.

The piston head 32 is slanted to the left of the line L to
form a slope 34 around a periphery of the first section 35 of
the cavity 33, and to the right of the line L to form a squish
area 38 around a periphery of the second section 36 of the
cavity 33, the squish area 38 being indicated by the shaded
area in FIG. 2 The squish area 38 acts to push air in the
combustion chamber 22 toward the fuel injector 24 upward
when the piston 31 ascends during its compression stroke.
The point on the piston head 32 corresponding to where the
first spark plug 28 is positioned lies in the slope 34, outside
the first section 35 of the cavity 33.

In the combustion chamber 22 and related elements of the
first preferred embodiment of the present invention struc-
tured as in the above, the ECS determines that the vehicle is
driving at a low or medium speed, and performs control such
that the fuel injector 24 and the intake port 26 admit a lean
air-fuel mixture into the combustion chamber 22. The fuel is
then ignited by the first spark plug 28.

In the above, the fuel is discharged by the fuel injector 24
on the second section 36 of the cavity 33 during the
compression stroke of the piston 32, and is then directed
toward the first section 35 of the cavity 33 by air forced
upward and toward the fuel injector 24 by the squish arca 38
of the piston head 32. Accordingly, a swirl effect of the lean
air-fucl mixturc in the combustion chamber 22 is realized
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and the first spark plug 28 ignites the mixture. The swirl
effect enables an ultra-lean mixture of air and fuel to be
ignited by the first spark plug 28.

On the other hand, if it is determined by the ECS that the
vehicle is being driven under conditions requiring a sto-
ichiometric air-fuel ratio, control is performed by the ECS
such that the fuel injector 24 and the intake valve 26 admit
a fuel-air mixture in the combustion chamber 22 to attain the
stoichiometric ratio. At this time, fuel is injected on second
section 36 of the cavity 33 during the compression stroke of
the piston 32, and is then directed toward the first section 35
of the cavity 33 by air which is forced upward and toward
the fuel injector 24 by the squish area 38 of the piston head
32. Accordingly, a swirl effect of the air-fuel mixture in the
combustion chamber 22 and the second spark plug 30 ignites
the mixture by signals from the ECS.

FIG. 3 shows a sectional view of a direct injection
combustion chamber, and all related elements, for an inter-
nal combustion engine according to a second preferred
embodiment of the present invention: and FIG. 4 shows a
sectional view taken along line IV—IV of FIG. 3. In the
second embodiment, like reference numerals will be used for
clements identical to those in the first embodiment.

A cavity 40 is formed in the piston head 32 to the left of
the line L. The cavity 40 is parabolic when viewed from
above as shown in FIG. 4 with a vertex of the cavity 40
extending toward but not reaching the point on the piston
head 32 corresponding to the location of the first spark plug
28. Formed to the right of the line L in the piston head 32
is a depression 42. The depression 42 is in communication
with the cavity 40 and is significantly smaller than the same.

Asquish area 44 is formed to the right of the line L around
a periphery of the depression 42 indicated by the shaded area
of FIG. 4. The squish area 44 of the second embodiment is
much larger than that of the first embodiment such that the
point on the piston head 32 corresponding to the position of
the second spark plug 30 lies within the squish area 44. With
this increase in the size of the squish area 44, extending to
nearly the point on the piston head 32 corresponding to the
fuel injector 24, a powerful swish effect is realized.

FIG. 5 shows a sectional view of a direct injection
combustion chamber, and all related elements, for an inter-
nal combustion engine according to a third preferred
embodiment of the present invention; and FIG. 6 is a
sectional view taken along line VI—VI of FIG. 5. In the
third embodiment, like reference numerals will be used for
elements identical to those in the first embodiment.

As shown in the drawings, a cavity 49 formed in the
piston head 32 is elliptical and divided in two symmetrical
halves along the line L to form a first section 46 and a second
section 48. Further, the point on the piston head 32 corre-
sponding to the first spark plug 28 lies within the first section
46 of the cavity 33, whereas the point on the piston head 32
corresponding to the second spark plug 30 lies outside the
first and second sections 46 and 48 of the cavity 33.

A slope 47 is formed to the left of the line L around a
periphery of the first section 46 of the cavity 33, and a squish
area 50 is formed to the right of the line L around a periphery
of the second section 48 of the cavity 33. The slope 47 and
the squish area 50 are formed at slants of a predetermined
angle with respect to a center of the piston head 32 along
which the line L is formed. With the piston head 32 formed
in this manner, a swirl of fuel and air formed under the fuel
injector 24 is recirculated.

FIG. 7 a sectional view of a direct injection combustion
chamber, and all related elements, for an internal combus-
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tion engine according to a fourth preferred embodiment of
the present invention; and FIG. 8 is a sectional view taken
along line VIH—VIII of FIG. 7. Like reference numerals
will be used in the fourth embodiment for elements identical
to those in the first embodiment.

In the fourth embodiment, the fuel injector 24 is mounted
in the cylinder head 1 at substantially the center of the
combustion chamber 22 as in the first embodiment.
However, the first spark plug 28 is mounted in the cylinder
head 1 such that the firing tip of the same exits into the
combustion chamber 22 closer to the tip of the fuel injector
24 than in the first embodiment.

Integrally formed on the piston head 32 is a raised
platform 52. The platform 52 is oval-shaped with a majority
of the same being positioned to the right of the line L. The
platform 52 includes a first section 54 slanting downward to
the left of the line L. and a second section 56 slanting
downward to the right of the line L. Provided within the
platform 52 is a cavity 58. The cavity 58 is formed at a
predetermined depth and is sized such that points on the
platform 52 corresponding to positions of the first and
second spark plugs 28 and 30 lie inside the cavity 58.

‘With the above configuration, fuel sprayed into the com-
bustion chamber 22 by the fuel injector 24 tumbles after
contact with the cavity 58 in a direction toward the first
spark plug 28 to be ignited by the same.

FIG. 9 is a perspective view of a piston for an internal
combustion engine according to a fifth preferred embodi-
ment of the present invention; and FIG. 10 is a top view of
the piston shown in FIG. 9. In the drawings, reference
numeral 60 is used to designate a piston of the fifth embodi-
ment

A piston head 62 of the piston 60 is formed having a raised
platform 64 provided thereon. The piston head 62 is sub-
stantially rectangular when viewed from above and is dome-
shaped in relation to a surface of the piston head 62. That is,
a line L formed along a length of the platform 64 at a center
of a width of the same divides the platform 64 into a first
section 68 and a second section 69 which are sloped down-
ward toward the surface of the piston head 62.

As shown in the drawings, a cavity 65 is formed in the
platform 64. The majority of the cavity 65 is formed in the
second section 69 of the platform 64 and the cavity 65
includes a wide portion 66 formed in a middle of the
platform 64 and a narrow portion 67 extending to an end of
the second section 69 of the platform 64 to the surface of the
piston head 62. Formed between the wide portion 66 and the
narrow portion 67 of the cavity 65 is a corner 70 which
pointedly protrudes into the cavity 65.

FIG. 11 shows a perspective view of a piston of an internal
combustion engine according to a sixth preferred embodi-
ment of the present invention; and FIG. 12 is top view of the
piston shown in FIG. 11. In the drawings, reference numeral
71 refers to a piston.

A piston head 73 of the piston 71 is formed having a
raised, dome-shaped platform 75 provided thereon. Edges of
the platform 75 at opposite ends of lengths of the same
extend to almost a circumference the piston head 73 and
follow the arcuate shape of the same, while edges along a
width of the platform 75 are substantially straight and end at
a predetermined distance from the circumference of the
piston head 73. A line L formed along a width of the platform
75 divides the same in half to form a first section 76 and a
second scction 77 The first and second sections 76 and 77
slant downward from the line L toward the surface of the
piston head 73.
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As shown in the drawings, a cavity 80 is formed in the
platform 64, the cavity 80 extending into both the first and
second sections 76 and 77 of the platform 64.

In the combustion chamber of the present invention
structured and operating as in the above, since the first and
second spark plugs are selectively operated to respectively
ignite a lean mixture of air and fuel and a mixture of a
stoichiometric ratio, smooth driving can be achieved.
Further, the different formations of the piston head in the
present invention enable the effective combustion of fuel-air
mixtures, both lean mixture or that of a stoichiometric ratio.

Other embodiments of the invention will be apparent to
the skilled in the art from consideration of the specification
and practice of the invention disclosed herein It is intended
that the specification and examples be considered as exem-
plary only, with the true scope and spirit of the invention
being indicated by the following claims.

What is claimed is:

1. An internal combustion engine having a direct injection
combustion chamber comprising:

a fuel injector mounted in a cylinder head at substantially

a center of the combustion chamber;

an intake port and an exhaust port formed in the cylinder
head and which exit into the combustion chamber on
opposite sides of the fuel injector;

a first spark plug mounted in the cylinder head such that
a firing tip thereof is positioned under where the intake
port exits into the combustion chamber, the first spark
plug operating to ignitc a lean mixture of fuel and air
supplied to the combustion chamber by the intake port
and the fuel injector;

a second spark plug mounted in the cylinder head on one
side of the fuel injector, and which ignites a fuel-air
mixture of a stoichiometric ratio fed into the combus-
tion chamber by the injector and the intake port; and

a piston head provided on a upper face of a piston.

2. The internal combustion engine of claim 1 further
comprising a cavity formed in the piston head of the piston
and encompassing an area on the piston head corresponding
to a where the fuel injector is positioned, the cavity being
formed to a predetermined depth and a predetermined size,
to both sides of an imaginary line formed by connecting
points on the piston head corresponding to where the second
spark plug and the fuel injector are positioned, thereby
helping to generate a swirl effect of the fuel-air mixture in
the combustion chamber.

3. The combustion chamber of claim 2 wherein the cavity
comprises a first section to one side of the imaginary line and
a second section to the other side of the imaginary line, the
first section forming a half oval and the second section
forming a half circle, and the first section extending up to,
but not encompassing, a point on the piston head corre-
sponding to the position of the first spark plug.

4. The combustion chamber of claim 2 wherein the cavity
is formed in the piston head to one side of the line where a
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position corresponding to the first spark plug is located, the
cavity being parabolic when viewed from above with a
vertex of the cavity extending toward but not reaching the
point on the piston head corresponding to the location of the
first spark plug.

5. The combustion chamber of claim 4 further comprising
a depression formed in the piston head to the other side of
the line, the depression being in communication with the
cavity and being significantly smaller than the same.

6. The combustion chamber of claim 2 wherein the cavity
is elliptical and divided in two symmetrical halves along the
line to form a first section and a second section, a point on
the piston head corresponding to a position of the first spark
plug being provided within the first section of the cavity, and
a point on the piston head corresponding to a position of the
second spark plug being provided outside the first and
second sections.

7. The combustion chamber of claim 2 wherein the first
spark plug is mounted in the cylinder head such that the
firing tip of the same exits into the combustion chamber
closer to a tip of the fuel injector.

8. The combustion chamber of claim 7 further comprising
a raised platform in which the cavity is formed provided on
the piston head, the platform being oval-shaped with a
majority of the same being positioned to a side of the line
oppositc to a position on the piston head corresponding to
the first spark plug and the platform slanting downward
toward the piston head on both sides of the line.

9. The combustion chamber of claim 8 wherein positions
corresponding to the first and second spark plugs lic inside
the cavity.

10. The combustion chamber of claim 2 further compris-
ing a raised platform in which the cavity is formed provided
on the piston head, the platform being substantially rectan-
gular when viewed from above and dome-shaped in relation
to a surface of the piston head, the cavity including a wide
portion formed in a middle of the platform and a narrow
portion extending to an end of the second section of the
platform to a surface of the piston head.

11. The combustion chamber of claim 2 further compris-
ing a raised, dome-shaped platform in which the cavity is
formed provided on the piston head, edges of the platform
at opposite ends of lengths of the same extending to almost
a circumference of the piston head and following an arcuate
shape of the same, while edges along a width of the platform
being substantially straight and ending at a predetermined
distance from the circumference of the piston head.

12. The combustion chamber of claim 11 wherein a line
formed along a width of the platform divides the same in
half to form a (irst section and a second section, the first and
second sections slanting downward from the line toward the
surface of the piston head, and the cavity extending into both
the first and second sections and including a first portion and
a second portion divided along the line.

L & * *
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2020
Bogota, D.C.,
Abogado
Dr. HUMBERTO RUBIO CAMACHO.
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Folios 18- 8739
Patente de Invencion X Patente de Modelo de Utilidad
Via Nacional
Via PCT (fase nacional) | X Cap.l Cap. Il X
No. Sol. Internacional PCT/JP2004/000445
Fecha de Presentacion Internal. 2004/01/21

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisién 486 de la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion: Folios: 46 a 70 Como se radico inicialmente.
Reivindicaciones: Folios: 71 a 73 Como se radico inicialmente.
Dibujos: Folios: 34 a 40 Como se radico iniciaimente.
Prioridad: Folios: 1 (JP) 2003-024446 (2003/01/31).

2. Objeto de la invencion

Titulo de la invencion: “MOTOR DE COMBUSTION INTERNA DE
INYECCION DIRECTA DE COMBUSTIBLE”. (Folio 1).

Problema Técnico Planteado:

e Eliminar la expansion y separacion de la mezcla de aire-combustible
debido al efecto de estrangulamiento generado por la inercia del
combustible inyectado y el aire entrante, que se produce en un motor de
combustion interna.

e Optimizar el consumo especifico de combustible y la emision de gases
de escape en un motor de combustion interna.

e Garantizar una excelente ignicion en la mezcla de aire-combustible
cuando se inyecta el combustible, desde la valvula de inyeccién de
combustible junto con la bujia en la camara de combustion.
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e La solucién a los problemas técnicos planteados es proporcionar un
motor de combustion interna de inyeccion directa de combustible, donde
el motor consta de una valvula de inyeccion de combustible (60), la cual
inyecta una mezcla de aire-combustible a una cavidad (51) de un pistén
(5), de manera que una periferia externa (63a) de un flujo de inyeccién
(63) este en la cavidad (51) durante la carrera de compresion. Mediante
la cooperacién de una zona de estrangulamiento (54) formada en una
zona periférica (53) del pistén (5) y una zona de estrangulamiento (34)
formada en una superficie de techo (30) de una culata de cilindro (3)
para definir una camara de combustion (8), se genera un
estrangulamiento oblicuo (20) que se dirige oblicuamente hacia arriba
encima de la zona periférica (53) hacia un eje central de inyeccion L4 y
que fluye a lo largo de una parte de opuesta arriba y enfrente del
agujero de la cavidad (51). Debido a la caracteristica estructural
anterior, se logra una mejora-en el consumo especifico de combustible y
en la emisibn de gases de escape impidiendo o suprimiendo la
expansion y separacion de la mezcla aire-combustible debido a un
efecto de estrangulamiento.

Solucion:

IPC: F02B17/00, FO2M67/02, FO2M61/14, F02B23/10, FO2F1/24, FO2F3/28.
3. Analisis de la solicitud de Patente
Reivindicaciones (articulo 30 D 486, Art 22 PCT).
Claridad:
e Se le sugiere al solicitante presentar una reivindicacién independiente, que
contenga en el preambulo los elementos conocidos en el estado de la técnica
y en la parte caracterizadora presentar los elementos y/o caracteristicas
novedosas que lo hacen diferente del estado de la técnica.

4. Determinacion del Estado de la Técnica

Teniendo en cuenta la fecha de presentacion nacional, con fecha del 29 de Julio
del 2005, se encontraron los siguientes documentos relevantes:

. Fecha de
N° Documento Titulo Publicacién
INTERNAL COMBUSTION
ENGINE HAVING A DIRECT
D1 US6035824 INJECTION COMBUSTION 14/02/2000
CHAMBER

5. Analisis de Patentabilidad (Art 14 D486):
Novedad (Art 16 D486)
1. Respecto a la solicitud en estudio:

La reivindicacion No.6 dice: “Un motor de combustién interna de inyeccién
directa de combustible que comprende.................., caracterizado
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porque: dicha valvula de _inyeccion de combustible (60) esta

configurada para inyectar el combustible de tal manera que una periferia
exterior (63a) del flujo de inyeccion (63) este dentro de dicha cavidad (51)
durante una carrera de compresién; una zona de estrangulamiento de lado
de pistdon (54) se forma sobre una zona periférica_anular (53) de dicha
supeirficie_superior del piston, hacia afuera de un agujero (51a) de dicha
cavidad (51), comprendiendo dicha zona de estranqulamiento de lado de
pistén (54) una parte que se inclina oblicuamente hacia arriba desde su
periferia exterior (53b) en una direccién hacia dicho eje central de inyeccion
(L4); dicha_superficie de techo (30) tiene una zona de estrangulamiento de
lado de culata (34) formada en ella y comprendiendo una parte gue se
inclina_oblicuamente hacia arriba desde una periferia_exterior (30b) de la
supefficie de techo en una direccién hacia dicho eje central de inyeccion
(L4); dicha zona de estrangulamiento de lado pistén (54) y dicha zona de
estrangulamiento de lado de culata (34) estan dispuestas de manera que
cooperen entre si generar un estrangulamiento oblicuo (20) que se_dirige
oblicuamente hacia arriba hacia dicho eje central de inyeccién (L4) encima
de dicha zona periférica anular (53) y que se dirige a lo largo de una parte
opuesta (30a) de dicha supefficie de techo (30), que esta situada enfrente
de dicho agujero (51a); y dicha vélvula de inyeccién de combustible (60)
tiene en su parte de guia (62a1) de una boquilla que se dispone de manera
que se coloque en dicha cavidad (51) cuando el piston (5) este en su

posicién de punto muerto superior”. (Ver folios 71y 72).

Para efectos del examen, se toma en cuenta como caracteristicas técnicas
esenciales las que se encuentran subrayadas por el examinador.

2. Respecto al estado de la técnica:

El documento D1 US6035824 ilustra un motor de combustién interna que
contiene una camara de combustion por inyeccion directa, donde el inyector
de combustible se encuentra montando en la cabeza del cilindro y ubicado
en todo el centro de la camara de combustiéon, que junto con un pistén que
tiene una cavidad y su forma convexa en su cabeza, al hacer la
alimentacién de la mezcla aire-combustible y de realizar su recorrido en
etapa de compresién, origina un efecto en forma de remolino de la mezcla
dentro de la camara de combustién, produciendo una optima combustién en
la mezcla obteniendo un buen rendimiento en el motor. (Ver “Abstract,
Hojas 1 a 8"y la “figuras No.1 a 14%).

3. Analisis de las diferencias con respecto al estado de la técnica:

En la tabla No.1, se ilustran en las casillas de comparacién, la explicaciéon
de Afirmativa si las reivindicaciones estan comprendidas dentro del estado
de la técnica (documento D1), en caso contrario se enunciara como No es
Afirmativa.



Tabla No.1.

W

ESTUDIO DE NOVEDAD

Caracteristicas esenciales de la Solicitud en

Estado de la Tecnica

estudio

Documento D1

valvula de inyeccidn de combustible (60) esta
configurada para inyectar el combustible de tal manera
qgue una periferia exterior {(63a) del flujo de inyeccién
(63) este dentro de dicha cavidad (51) durante una
carrera de compresion;

Afirmativa
(Ver "Abstract”
Columna1aé8
(lin 1 a lin 67),
figuras 1 a 14).

una zona de estrangulamiento de lado de piston (54) se
forma sobre una zona periférica anular (53) de dicha
superficie superior del pistén, hacia afuera de un
aqujero (51a) de dicha cavidad (51), comprendiendo
dicha zona de estranqulamiento de lado de pistén (54)
una parte que se inclina oblicuamente hacia arriba
desde su periferia exterior (53b) en una direccién hacia

dicho eje central de inyeccién (L4);

Afirmativa
(Ver "Abstract”
Columna1a8
(lin 1 a lin 67),
figuras 1 a 14).

dicha superficie de techo (30) tiene una zona de
estrangulamiento de lado de culata (34) formada en ella
y comprendiendo una parte que se inclina oblicuamente|
hacia arriba desde una periferia exterior (30b) de la
superficie de techo en una direccién hacia dicho eje
central de inyeccion (L4);

Afirmativa
(Ver "Abstract”
Columna1as8
(lin 1 a lin 67),
figuras 1 a 14).

dicha zona de estranqulamiento de lado pistén (54) y
dicha zona de estrangulamiento de lado de culata (34)
estan dispuestas de manera gque cooperen entre si
generar un estranqulamiento oblicuo (20) gue se dirige
oblicuamente hacia arriba hacia dicho eje central de
inyeccion (L4) encima de dicha zona periférica anular
(63) y que se dirige a lo largo de una parte opuesta (30a)

de dicha superficie de techo (30), que esta situada
enfrente de dicho agujero (51a);

Afirmativa
(Ver "Abstract”
Columna1a8
(lin 1 a lin 67),
figuras 1 a 14).

y dicha valvula de inyeccién de combustibie (60) tiene
en su parte de quia (62a1) de una boquilla gue se

dispone de manera que se cologue en dicha cavidad
{51) cuando el piston (5) este en su posicion de punto
muerto superior”.

Afirmativa
(Ver "Abstract”
Columnat1a@
(lin 1 a lin 67),

figuras 1 a 14).

4. Realizada la comparacién y el andlisis del documento D1, mediante la
tabla No.1 con respecto a la solicitud en estudio donde se presenta la

reivindicacion No.1,

se evidencia que D1 contiene todas

las

caracteristicas esenciales de la reivindicacion No.1. Por lo que se
concluiria que la reivindicacion No.1 de la solicitud en estudio no es
nueva y no cumpliria con lo estipulado en el articulo 16 de la decision

486.

Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados

asi:
N° | Documento N° Reivindicaciones Afectadas Req:;zl‘:;que
D1 US6035824 1ab Novedad
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En cumplimiento del articulo 45 de la Decision 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notificacion de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a

pesar de la respuesta subsistieran los impedimentos para la concesién, se
denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2 literal e),
del capitulo quinto del i e la circular unica, No. 10 del 2001.

31 L. 2009

El anterior requerimiento fue notificado por fijacién en lista, de fecha™

CONCEPTO TECNICO EXAMINADOR TECNICO L
Numero: 2341 Cédigo No. 202072

7m9



