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Description

OBJECT OF THE INVENTION

As expressed in the title of the present specifica-
tion, the following invention consists of a vacuum com-
pensator for internal combustion engines, which is
useful to compensate for vacuum cutoffs caused in
intake manifolds of internal combustion engines, pro-
duced with violent accelerations of the turning rates of
the same, which produces fuel (gasoline or gas oil, etc.)
consumption peaks due to defects of chemical contact
between the fuel (diffused or injected), and the combus-
tive agent (oxygen, normally supplied by air).

The vacuum compensator is constituted by a non-
hermetic valve, defined by a hollow cylindrical body
open at one of its bases and provided in its other base
with a flexible material body, perimetrically integral to
the side surface of the same and provided in the center
with a circular hole, as well as some radial cuts that
define some circular sectors, the vacuum compensator
remaining installed as the closure of the suction open-
ing of the box that contains the air filter of the engine.

Thus, by means of the installation of the vacuum
compensator as the closure of the suction opening of
the box that contains the air filter of internal combustion
engines, in the presence of a sudden acceleration, the
time in which a temporary reduction of the depression
available in the intake manifold is produced without pro-
ducing an increase in the CO production, is achieved.

As a result of this, the great advantage that is
obtained is that with the inclusion of the vacuum com-
pensator in internal combustion engines, fuel consump-
tion is reduced, with the subsequent economic savings
that this represents.

FIELD OF APPLICATION

The vacuum compensator that is described in the
present specification is useful for installation in internal
combustion engines in such a way that with the same, in
the presence of a sudden acceleration, there is a reduc-
tion in the time during which the depression that is avail-
able in the intake manifold temporarily reduces,
reducing the fuel consumption "peaks” and therefore
obtaining an economic saving. Thus, one particular
application is in automobiles with the great advantage
that a fuel consumption reduction represents an eco-
nomic savings for users.

BACKGROUND OF THE INVENTION

The vacuum compensator is destined so that it
operates when the explosion engine is found in a situa-
tion of low energy efficiency combustion, in such a way
that said situation is produced when a greater transfer
or supply of energy is required of the engine, in other
words, when the accelerator that opens the butterfly
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valve of the intake manifold is pressed, in such a way
that, in any engine and to a greater or lesser degree, a
temporary reduction of the depression that is available
in the intake manifold, is observed.

The measurement of the drop of the depression
available in the intake manifold of the corresponding
explosion engine is easily obtained by connecting any
"vacuum intake” tube of the intake manifold to a barom-
eter or vacuum gage observing that if the pressure
exerted on the accelerator is rapid enough, the effect
contrary to the desired one is produced, since in those
first instants of sudden acceleration and immediately
after having pressed the accelerator, a loss of the turn-
ing rate of the engine is observed and this is usually
described as "the engine floods".

In short, what happens in internal combustion
engines, is that vacuum cutoffs are produced when vio-
lent accelerations of the turning rates are carried out in
the intake manifolds of the engines, which causes "fuel”
(gasoline, gas oil, etc.) consumption peaks due to
defects of chemical contact between the fuel (diffused
or injected) and the combustive agent (oxygen, normally
supplied by air), that is to say, an unnecessary fuel con-
sumption is produced, because the fuel is not taken
advantage of for the propulsion of the vehicle.

Starting from the described problem, the object is to
achieve a reduction of the time in which the vacuum cut-
off is produced in intake manifolds of internal combus-
tion engines upon carrying out sudden accelerations in
the turning rates of the same, to reduce or eliminate fuel
consumption "peaks” and with this an economic saving.

DESCRIPTION OF THE INVENTION

The present specification describes a vacuum com-
pensator for injection engines especially applicable in
automobiles which is mounted in the suction opening for
the intake of air from the outside, to the box where the
air filter is located, in such a way that the same has a
general hollow cylindrical shape with one of its bases
open and having in its other base a flexible material
body, perimetrically integral to its side surface and the
same having a circular central opening, with some
radial cuts that define a series of circular sectors identi-
cal to each other.

The nature of the flexible material body, provided
with a base of the hollow cylindrical body that defines
the vacuum compensator, as well as the diameter of its
central opening and the number of radial cuts, will be
determined in terms of the characteristics of the engine.

The hollow cylindrical body that defines the vacuum
compensator will have a maximum height of 10 cm. and
its inside diameter will be equal to or larger than the
diameter of the suction opening of the box containing
the air filter in which it is mounted, it being possible to
carry out the anchoring by any conventional means,
such as a flange.

In the event that for any reason a vacuum compen-
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sator with a diameter larger than the diameter of the
suction opening of the box containing the air filter must
be mounted, there will be suitable reducing cylinders to
adjust them as much as possible to the diameter of the
opening of the suction tube.

The circular sectors that define the flexible material
body integral to a base of the vacuum compensator, are
in continuous movement, opening and closing, between
two extreme positions, in such a way that in the situation
of maximum energy efficiency combustion, the circular
sectors are bent, in relation to their connection to the
hollow cylindrical body, their free ends being located in
the part farthest apart from each other, while in the situ-
ation of low energy efficiency combustion, the circular
sectors will be maintained in their inoperative position
with their free ends in the position closest to each other,
reducing the air intake section, and increasing the air
penetration rate throughout the entire intake system.

In order to complete the description that is going to
be made hereinafter, and for the purpose of providing a
better understanding of its characteristics, the present
specification is accompanied by a series of drawings in
whose figures, the most significant details of the inven-
tion described in the present specification are repre-
sented in an illustrative and non-restrictive manner.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a schematic view of the assembly of
the vacuum compensator, arranged in the intake of out-
side air to the box where the air filter is located.

Figure 2 shows a perspective view of the vacuum
compensator, defined by a hollow cylindrical body pro-
vided with an open base, and the other base provided
with perimetrically integral flexible material and that has
in the center a circular hole from which originate a
series of radial cuts that define some circular sectors.

Figure 3 shows a plan view of the vacuum compen-
sator defined by a hollow cylindrical body, in relation to
its base provided with the flexible material body, it being
possible to see the central hole thereof, as well as the
radial cuts that form the circular sectors of the same.

Figure 4 shows a side raised view of the vacuum
compensator defined by a hollow cylindrical body.

Figure 5 shows a perspective view of the vacuum
compensator, in relation to the base of the hollow cylin-
drical body that forms it, which is provided with the flex-
ible material body provided with a central hole and
some radial cuts, observing the same in the position in
which the free ends of the circular sectors of the flexible
material body are located farthest away from each
other, upon said circular sectors having been bent in
relation to the base of connection to the hollow cylindri-
cal body.

DESCRIPTION OF A PREFERRED EMBODIMENT

In view of the commented figures and in accord-
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ance with the numbering used, we can see how the vac-
uum compensator (1) defined by a generally hollow
cylindrical shaped body, is mounted in the intake of air
from the outside to the box (2) in which the air filter is
located, remaining fastened in this case by a flange (3),
although the fastening device may vary by any other
conventional device.

The assembly and installation of the vacuum com-
pensator (1), as well as the head (4) of the engine and
the intake manifold (5), connected to the air flowmeter
(6) by means of a rubber tube (7) with bellowslike ends,
the flowmeter being located in the outlet of the box (2) in
which the air filter is located, are observed in figure 1 of
the drawings.

The vacuum compensator (1) constitutes a rapid
action non-hermetic valve, being applicable to compen-
sate vacuum cutoffs, produced in violent accelerations
of turning rates in internal combustion engines, caused
in intake manifolds of the engines, which produces fuel
(gasoline, gas oil, etc.) consumption peaks, due to
defect of chemical contact between the fuel (diffused or
injected) and the combustive agent (oxygen normally
supplied by air).

Just as it has been indicated, the vacuum compen-
sator (1) is defined by a hollow cylindrical body with one
of its bases open to allow the free passing of the com-
bustive agent, most frequently air, and the other base
has a flexible material body (8), connected perimetri-
cally to the side surface of the body (1) which has a
small central circular opening (9), from which originate a
series of radial cuts (10) that form a series of bodies in
the form of circular sector, in the flexible material body
(8), all of them having the same shape.

The central opening (9) of the flexible material body
(8) will be of variable diameter in terms of the cubic
capacity of the engine, as well as the nature of the flex-
ible material of the body (8), and the number of circular
sectors defined by the radial cuts (10) will be defined by
the characteristics of stroke, diameter, maximum power
and number of valves per cylinder and the feed system
of the engine to which it is going to be applied.

On the other hand, the inside diameter of the cylin-
drical body that defines the vacuum compensator (1)
will never be less than the diameter of the suction open-
ing of the box (2) containing the air filter in which it is
installed, preventing the height of the cylinder of the
valve from being greater than 10 cm. If for different rea-
sons the body (1) must be longer, models to be used in
greater cubic capacity engines in which larger diameter
vacuum compensators are installed, must be chosen.
For installation thereof, reducing cylinders necessary to
attain the diameter closest to the original opening of the
box (2) containing the air filter of the engine are used.

In the normal operation of the explosion engine, the
circular sectors that define the flexible material body (8),
are in constant movement, opening and closing
between two extreme positions which are:



5 EP 0 877 161 A1 6

A) Situation of maximum energy efficiency combus-
tion, wherein the flexible material circular sectors
(8) of the vacuum compensator (1), are bent (figure
5) in relation to their connection to the body (1), and
their free end vertexes remain farthest away from
each other, maintaining an air intake surface and an
air circulating rate very similar to the situation in
which there is no control valve, that is to say, no
vacuum compensator.

B) Situation of low energy efficiency combustion
produced when a greater transfer of energy is
required of the engine, upon pressing the accelera-
tor that opens the butterfly valve of the intake man-
ifold, in such a way that, upon carrying out a sudden
acceleration immediately afterwards, a loss of rota-
tion of the engine is produced, there not being any
force that impinges upon the flexible material circu-
lar sectors (8), which return to their inoperative
position (figure 2).

The measurement of the drop of the depression
available in the intake manifold in the presence of a
rapid acceleration of is easily obtained by connecting
any "vacuum intake" tube of the intake manifold to a
barometer or vacuum gage in such a way that if the
pressure exerted on the accelerator is rapid enough, the
effect contrary to the desired one is produced, since in
those first instants of sudden acceleration and immedi-
ately after having pressed the accelerator, a loss of the
turning rate of the engine is observed and this is usually
described as "the engine floods".

In this moment, and as there is no force that
impinges on the flexible material circular sectors (8),
these sectors tend to adopt their inoperative position,
approaching as rapidly as possible a rate that will be
defined by the bending constant of the material, since
the force that keeps them distant and that is no other
than the product of the pressure gradient on both sides
of the wall of the vacuum compensator by the surface of
each circular sector, has eventually disappeared.

As the free vertexes of the flexible material circular
sectors (8) approach each other, the section of the air
intake reduces, increasing the penetration rate of the air
throughout the entire intake system and until the center
itself of the explosion chambers, therefore reestablish-
ing and in a surprising short amount of time, the vacuum
generated by the engine in the intake, in such a way that
the maximum pressure increase inside the manifold
drops an average amount of 20% depending on the
engine to which it is applied, maintaining this pressure
"peak” for less time than if the vacuum compensator
does not exist.

As a result of all the above, in those engines that
include a vacuum compensator (1), upon suddenly
pressing on the accelerator, a certain number of r.p.m.
(for example, 3000) will be obtained in less time than if
the engine did not include the vacuum compensator,
and all of this without there being an increase of the CO
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production.

Likewise, as a result of all of this, another advan-
tage is that the fuel consumption is reduced as the
explosion engine has the vacuum compensator, which
all represents an economic savings.

Claims

1. Vacuum compensator for internal combustion
engines, which is especially applicable for assem-
bly in automobiles, characterized in that the vac-
uum compensator (1) mounted in the suction
opening for the intake of air from the outside to the
box (2) containing the air filter, has a generally hol-
low cylindrical shape, having one of its bases open,
and having in its other base a flexible material body
(8), integral to the side surface of the hollow cylin-
drical body, provided with a circular central opening
(9) with a variable diameter, and a series of radial
cuts (10) that define some identical circular sectors.

2. Vacuum compensator for internal combustion
engines, according to claim 1, characterized in that
the nature of the flexible material body (8), as well
as the diameter of the circular central opening (9)
and the number of radial cuts (10) made in the
same are dependent on the characteristics of the
engine.

3. Vacuum compensator for internal combustion
engines, according to claim 1, characterized in that
the maximum height of the hollow cylindrical body
is 10 cm. and its inside diameter is equal to or larger
than the diameter of the suction opening of the box
(2) containing the air filter, in which it is assembled.

4. Vacuum compensator for internal combustion
engines, according to claims 1 and 3, characterized
in that if it is necessary to assemble a vacuum com-
pensator (1) with a diameter larger than the diame-
ter of the suction opening of the box (2) containing
the air filter, there will be suitable reducing cylinders
in order to adapt said diameter as much as possible
to the diameter of the suction opening.

5. Vacuum compensator for internal combustion
engines, according to claim 1, characterized in that
in the situation of maximum energy efficiency, the
circular sectors (8) are bent in relation to their con-
nection to the hollow cylindrical body, its free ends
remaining farthest away from each other.

6. Vacuum compensator for internal combustion
engines, according to claim 1, characterized in that
in the situation of low energy efficiency combustion,
the circular sectors (8) are in the inoperative posi-
tion with their free ends in the closest position,
reducing the air intake section, and increasing the
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air penetration rate, throughout the entire intake
system.
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