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VARIABLE OR STEPPED LOUVER ACTUATION FOR ACTIVE GRILLE
SYSTEM :

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a PCT International Application of United States

Patent Application No. 61/518,893 filed on 13 May 2011.

FIELD OF THE INVENTION

The present invention relates to an active grille system having a single
actuator for controlling the movement of two sets of louvers which are part of

the grille.

BACKGROUND OF THE INVENTION

Various attempts have been made to optimize the cooling of various
automobile parts. Some of the various devices developed have been
designed to control the air flow throughout the engine compartment of the
automobile such that the desired amount of heat is transferred away from the
engine, transmission, and other components which generate heat, in order to

maintain an optimal operating temperature.

However, it is also desirable to bring the engine up to the normal
operating temperature as soon as possible after engine start-up. When the
engine is substantially the same temperature as the surrounding environment
and is turned on, the engine is the least fuel efficient (especially during start-
up and the temperature of the surrounding environment is cold). The reduced
fuel efficiency is why it is considered désirable to bring the engine up to the
optimal operating temperature very quickly. Under these conditions, it is not
desirable to remove heat away from the engine and the various components

surrounding the engine, and therefore devices designed to control air flow
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around the engine are more beneficially used if they do not remove heat away

from the engine at start-up.

Also, with many current cooling systems, the airflow generated from
the forward motion of a vehicle is not efficiently used to cool the various
components of the vehicle. Rather, many of the components of a vehicle

cause poor airflow which leads to aerodynamic inefficiencies.

Accordingly, there exists a need for a cooling system which is operable
to have greater control over the airflow around an engine which is adaptable
to be suited for use with many different vehicles, and utilizes a minimal

amount of parts and actuators for controlling the cooling system.

SUMMARY OF THE INVENTION

The present invention is an active grille system having a frame which is
mounted to an existing vehicle component (carrier, fascia, grille, etc.,) or is
part of the carrier of an automobile. A first set of louvers are rotatably
mounted to the frame, and a second set of louvers are also rotatably mounted
to the frame at a different location relative to the first set of louvers. The
present invention also includes a camming mechanism for providing selective
actuation of the first set of louvers and the second set of louvers, and an
actuator which controls the camming mechanism such that the actuator
moves the camming mechanism between a first position, a second position,

and a third position.

When the camming mechanism is in the first position, the first set of
louvers and the second set of louvers are in a closed position; when the
camming mechanism is in the second position, the first set of louvers are in
an open position and the second set of louvers are in a closed position; and
when the camming mechanism is in the third position, the first set of louvers

and the second set of louvers are in an open position.
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The camming mechanism includes a first camming plate and a second
camming plate driven by the actuator and rotates in unison. Each camming
plate has a slot that is shaped differently relative to each other. There is a
first link connected to the first set of louvers which has a pin that extends into
the slot of the first camming plate to move the first set of louvers, and there is
a second link connected to the second set of louvers which has a pin that
extends into the slot of the second camming plate for moving the second set
of louvers. As the camming plates rotate between the first position, the
second position, and the third position, the pin connected to the first link
moves in the slot of the first camming plate to control the actuation of the first
set of louvers between open and closed positions, and the pin connected to
the second link moves in the slot of the second camming plate to control the

actuation of the second set of louvers between open and closed positions.

Further areas of applicability of the present invention will become
apparent from the detailed description provided hereinafter. It should be
understood that the detailed description and specific examples, while
indicating the preferred embodiment of the invention, are intended for
purposes of illustration only and are not intended to limit the scope of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from the

detailed description and the accompanying drawings, wherein:

Figure 1 is a first perspective view of an active grille system having two
sets of louvers, with both sets of louvers being in the closed position,

according to the present invention;

Figure 2 is a second perspective view of an active grille system having
two sets of louvers, with both sets of louvers being in the closed position,

according to the present invention;
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Figure 3 is a first perspective view of an active grille system having two
sets of louvers, with one set of louvers being in the closed position, and

another set of louvers being in the open position, according to the present

“invention;

Figure 4 is a second perspective view of an active grille system having
two sets of louvers, with one set of louvers being in the closed position, and
another set of louvers being in the open position, according to the present

invention;

Figure 5 is a first perspective view of an active grille system having two
sets of louvers, with both sets of louvers being in the open position, according

to the present invention;

Figure 6 is a second perspective view of an active grille system having
two sets of louvers, with both sets of louvers being in the open position,

according to the present invention; and

Figure 7 is an enlarged perspective view of a camming mechanism
used as part of an active grille system having two sets of louvers, according to

the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The following description of the preferred embodiment(s) is merely
exemplary in nature and is in no way intended to limit the invention, its

application, or uses.

Referring to the Figures generally, an active grille system having
variable actuation is shown in the Figures generally at 10. The system 10 is
suitable for a vehicle having a cooling system, and includes a first set of
louvers, generally shown at 12, and a second set of louvers, generally shown
at 14. While only one of the first set of louvers 12 and only one of the second

set of louvers 14 is shown in the Figures, it is contemplated that there is
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multiple louvers which make up the first set of louvers 12 and the second set
of louvers 14. Each of the sets of louvers 12, 14 are mounted to a frame 186,
and the frame 16 includes a post portion 18 and an overhang 20. The frame
16 may be part of the carrier of a vehicle, and mounted in front of a cooling

device such as a radiator, or on a fascia or grille.

Mounted to the overhang 20 is an actuator 21, and mounted to the
actuator 21 is a cam mechanism, shown generally at 22. The cam
mechanism 22 includes a first camming plate 24 and a second camming plate
26. The first camming plate 24 has a first slot 28, and the second camming
plate 26 has a second slot 30. The camming plates 24, 26 rotate in unison by
way of a shaft 32 which extends through the overhang 20. The shaft 32 is
connected to the actuator which is inside the overhang or mounted to the
overhang. It is also within the scope of this invention for the actuator to be at
a location distant from the frame 16 with a drive system connected to the shaft

32 or cam plates 24, 26.

Extending into the first slot 28 is a first pin 38 which is connected to a
first link 40, and the first link 40 is pivotally connected to a first flange 42
formed as part of one of the first set of louvers 12. The first link 40 may be
pivotally connected to the first flange 42 by a second pin 44 extending through
an aperture 46 formed as part of the first flange 42, or by any other suitable
method which would provide a pivot relationship between the first link 40 and
the first flange 42.

Extending into the second slot 30 is a third pin 48 which is connected
to a second link 50, and the second link 50 is pivotally connected to a second
flange 52 formed as part of one of the second set of louvers 14. The second
link may be pivotally connected to the second flange 52 by a fourth pin 54
extending through an aperture 56 formed as part of the second flange 52, or
by any other suitable method which would provide a pivot relationship

between the second link 50 and the second flange 52.
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The louvers 12, 14 are mounted to the frame 16 such that the louvers
12, 14 are able to pivot relative to the frame 16. Each louver 12, 14 is of
generally the same construction, and includes a body portion 58, and a
projection extends from each side of the body portion 58; one of the
projections extends into an aperture 60 formed as part of an outer support 62,
and another of the projections extends into an aperture formed as part of a

central support 64.

The first slot 28 is shaped differently compared to the second slot 30,
and each slot 28, 30 defines the path of movement of the pins 38, 48 in the
respective slots 28, 30. The slots 28, 30 are shaped to move the pins 38, 48,
and therefore the links 40, 50 and the louvers 12, 14, separately. The
camming plates 24,26 rotate about an axis 66 about ninety degrees between
three different positions, a first position shown in Figures 1 and 2, a second
position shown in Figures 3 and 4, and a third position shown in Figures 5 and
6. The cam plates 24, 26 rotate ninety degrees relative to the axis 66. It is
within the scope of the invention for the rotation angle 67 to be 90, 45, 180,
360, 720, 10, 20, 30, 40, 50, 60, 70 and 80 degrees depending on the need of
a particular application. In the second position, the camming plates 24, 26 are
rotated forty-five degrees or about forty-five degrees, and in the third position,
the camming plates 24, 26 are rotated ninety degrees or about ninety-

degrees.

When the camming plates 24, 26 are in the first position, both sets of
louvers 12, 14 are in the closed position, as shown in Figures 1 and 2. When
the vehicle reaches a first predetermined temperature, the actuator connected
to the shaft 32 rotates the shaft 32, and rotates the camming plates 24, 26
from the first position to the second position shown in Figures 3 and 4. In this
embodiment, the actuator is a stepper motor which is controlled by the
vehicle's electronic control unit (ECU), which correlates the operation of the
stepper motor to the entire cooling system of the vehicle. It is also within the
scope of the invention for the actuator to be controlled by a controller 23
independent from the ECU, where the controller is mounted on the frame 16

and is connected to a vehicle command 25 configured to provide inputs
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relating to vehicle parameters. The vehicle parameters generally speaking
are any parameters or conditions which would require adjustment of air flow
though the active grille system 10. Examples of vehicle parameters include
but are not limited to air temperature, coolant temperature, air conditioner

on/off, fan on/off, vehicle speed etc.

The slots 28, 30 are shaped such that during this part of the rotation of
the camming plates 24, 26 the second set of louvers 14 remain closed, and
the first set of louvers 12 are moved to an open position best shown in
Figures 3 and 4. Upon further rotation of the shaft 32 and the camming plates
24, 26 to the third position shown in Figures 5 and 6 when the vehicle reaches
a second predetermined temperature, the first set of louvers 12 remain in the
open position, and the second set of louvers 14 move from the closed position

to the open position.

The difference in movement of the first set of louvers 12 and the
second set of louvers 14 is the result of the shape of the slots 28, 30 being
different. Each of the slots 28, 30 has an active portion, and an idle portion.
More specifically, the first slot 28 has a first active portion, shown generally at
68, and a first idle portion shown generally at 70, and the second slot 30 has a
second active portion, shown generally at 72, and a second idle portion,
shown generally at 74. Extending downward from the overhang 20 is a
projection 76 having a guide slot 78, best seen in Figure 7. A portion of the
first pin 38 and a portion of the third pin 48 extend into the guide slot 78 for
controlling the movement of the links 40, 50. Although both the first pin 38
and the third pin 48 extend into the guide slot 78, the first pin 38 and third pin
48 are not connected together, which allows independent movement of the
links 40, 50, and also ensures that when the camming plates 24, 26 rotate,
the pins 38, 48 move in the respective slots 28, 30, instead of moving with the
camming plates 24, 36.

As the camming plates 24,26 move from the first position to the second
position, the first pin 38 moves through the guide slot 78 and the first active
portion 68 of the first slot 28, and the third pin 48 moves through the second
idle portion 74 of the second slot 30. As the first pin 38 moves through the
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guide slot 78 and the active portion 68 of the first slot 28, the first slot 28 is
shaped such that the pin 38, first link 40, first flange 42 move and cause the
first louver 12 move to the open position. As the third pin 48 moves through
the idle portion 74 of the second slot 30, the third pin 48, the second link 50,
the second flange 52, do not move, and the second louver 14 remains in the
closed position. _

As the camming plates 24,26 move from the second position to the
third position, best shown in Figures 5 and 6, the first pin 38 moves through
the idle portion 70 of the first slot 28, and the third pin 48 moves through the
guide slot 78 and the active portion 72 of the second slot 30. As the first pin
38 moves through the idle portion 70 of the first slot 28, the idle portion 70 is
shaped such that the pin 38, first link 40, first flange 42, and first louver 12 do
not move, and the first louver 12 remains in the open position. As the third pin
48 moves through the guide slot 78 and the active portion 72 of the second
slot 30, the active portion 72 is shaped such that the third pin 48, the second
link 50, the second flange 52, move and the second louver 14 is moved to the
open position, shown in Figures 5 and 6.

While is has been shown and described that the camming plates 24, 26
are movable between the first position, the second position, and the third
position, it is within the scope of the invention that the camming plates 24, 26
are movable to any position between the first position and the third position to
open the louvers 12, 14 to intermediate positions between their respective
open and closed positions. The vehicle for which the system 10 of the
present invention is being used may requiré various positioning of the louvers
12, 14 to maintain a proper operating temperature under different driving
conditions. The active grille system 10 of the present invention achieves the
opening and closing of two different sets of louvers 12, 14 while using only a
single actuator. While the two louvers 12, 14 are shown in the Figures as
being adjacent one another, it is within the scope of the invention that the
frame 16 may be shaped such that the first set of louvers 12 may be
positioned above the second set of louvers 14.

The description of the invention is merely exemplary in nature and,

thus, variations that do not depart from the essence of the invention are
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intended to be within the scope of the invention. Such variations are not to be

regarded as a departure from the spirit and scope of the invention.
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CLAIMS
What is claimed is:
1. An active grille system, comprising:

a frame;

a first set of at least on louver rotatably mounted to said frame;

a second set of at least one louver rotatably mounted to said frame;

a camming mechanism for providing selective actuation of said first set
of said at least one louver and said second set of said at least one louver,
wherein said camming mechanism is rotatable between a first position, a
second position, and a third position;

wherein said first position, said second position and said third position
rotate said first set of said at least one louver and said second set of said at
least one louver to an opened position, closed position and intermediate
position, each corresponding to said first position, said second position and

said third position.

2. The active grille system of claim 1, said camming mechanism
further comprising:

a first camming plate rotatably mounted to a shaft;

a second camming plate rotatably mounted to said shaft such that said
first camming plate and said second camming plate rotate substantially in
unison;

a first link pivotally connected to at least one of said first set of at least

. one louver, and operable with said first camming plate for moving said first set
of at least one louver; and

a second link pivotally connected to at least one of said second set of
at least one louver, and operable with said second camming plate for moving
said second set of at least one louver;

wherein as said first camming plate is moved between said first
position, said second position, and said third position, said first camming plate
moves said first link and said first set of at least one louver between said open

position and said closed position, and as said second camming plate is
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moved between said first position, said second position, and said third
position, said second camming plate moves said second link and said second

set of at least one louver between said open position and said closed position.

3. The active grille system of claim 2, said first camming plate
further comprising:

a first slot operable for receiving a pin connected to said first link;

a first active portion formed as part of said first slot, and said pin
connected to said first link moves in said first active portion of said first slot as
said camming mechanism moves from said first position to said second
position; and

a first idle portion formed as part of said first slot, and said pin
connected to said first link moves in said first idle portion of said first slot as
said camming mechanism moves from said second position to said third

position.

4. The active grille system of claim 2, said second camming plate
further comprising:

a second slot operable to receive a pin connected to said second link;

a second idle portion formed as part of said second slot, said pin
connected to said second link moves in said second idle portion of said
second slot as said camming mechanism moves from said first position to
said second position; and _

a second active portion formed as part of said second slot, and said pin
connected to said second link moves in said second active portion of said
second slot as said camming mechanism moves from said second position to

said third position.

5. The active grille system of claim 2 further comprising:
a guide slot formed on said frame, wherein said first link and said

second link are connected to said guide slot.



10

15

20

25

30

WO 2012/158512 PCT/US2012/037505

12

6. The active grille system of claim 1, wherein said first set of at

least one louver is positioned above said second set of at least one louver.

7. The active grille system of claim 1 further comprising an actuator
connected to said frame and configured to rotate said camming mechanism

between said first position, said second position, and said third position.

8. The active grille system of claim 7 further comprising a controller
connected to said actuator and a vehicle command connected to said
controller for providing engine temperature readings to said controller,
wherein said controller determines whether said actuator rotates said cam
between said first position, said second position and said third position

depending upon the temperature reading from said vehicle command.

9. An active grille system, comprising:

a frame;

a first set of at least one louver rotatably mounted to said frame;

a second set of at least one louver rotatably mounted to said frame;

a camming mechanism for providing selective actuation of said first set
of at least one louver and said second set of at least one louver; and

an actuator which controls said camming mechanism such that said
actuator moves said camming mechanism between a first position, a second
position, and a third position;

wherein said first set of at least one louver and said second set of at
least one louver are in a closed position when said camming mechanism is in
said first position, said first set of at least one louver is in an open position and
said second set of at least one louver is in a closed position when said
camming mechanism is in said second position, and said first set of at least
one louver and said second set of at least one louver are in an open position

when said camming mechanism is in said third position.
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10.  The active grille system of claim 9, said camming mechanism
further comprising:

a first camming plate mounted to a shaft, said shaft connected to said
actuator;

a second camming plate mounted to said shaft such that said first
camming plate and said second camming plate rotate substantially in unison;

a first link pivotally connected to at least one of said first set of at least
one louver, and operable with said first camming plate for moving said first set
of at least one louver; and _

a second link pivotally connected to at least one of said second set of
at least one louver, and operable with said second camming plate for moving
said second set of at least one louver;

wherein as said first camming plate is moved between said first
position, said second position, and said third position, said first camming plate
moves said first link and said first set of at least one louver between said open
position and said closed position, and as said second camming plate is
moved between said first position, said second position, and said third
position, said second camming plate moves said second link and said second

set of at least one louver between said open position and said closed position.

11. The active grille system of claim 10, said first camming plate
further comprising:

a first slot operable for receiving a pin connected to said first link;

a first active portion formed as part of said first slot, and said pin
connected to said first link moves in said first active portion of said first slot as
said camming mechanism moves from said first position to said second
position; and

a first idle portion formed as part of said first slot, and said pin
connected to said first link moves in said first idle portion of said first slot as
said camming mechanism moves from said second position to said third

position.
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12.  The active grille system of claim 10, said second camming plate
further comprising:

a second slot operable to receive a pin connected to said second link;

a second idle portion formed as part of said second slot, said pin
connected to said second link moves in said second idle portion of said
second slot as said camming mechanism moves from said first position to
said second position; and

a second active portion formed as part of said second slot, and said pin
connected to said second link moves in said second active portion of said
second slot as said camming mechanism moves from said second position to

said third position.

13.  The active grille system of claim 10 further comprising:
a guide slot formed on said frame, wherein said first link and said

second link are connected to said guide slot.

14.  The active grille system of claim 9, wherein said first set of at

least one louver is positioned above said second set of at least one louver.

15.  An active grille system comprising:

a frame;

a first set of at least one louver rotatably mounted to said frame;

a second set of at least one louver rotatably mounted to said frame;

a first camming plate rotatably mounted to said frame;

a second camming plate rotatably mounted to said frame such that
said first camming and said second camming plate rotate substantially in
unison;

an actuator which controls the rotation of said first camming plate and
said second camming plate such that said actuator moves said first camming
plate and said second camming plate between a first position, a second
position and a third position;

a first link connecting said first set of at least one louver to said first

camming plate;
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a second link connecting said second set of at least one louver to said
second camming plate;

a first slot formed in said first camming plate for receiving a pin
extending from said first link;

a first active portion formed as part of said first slot, and said pin of said
first link moves in said first active portion as said camming mechanism is
rotated from said first position to said second position;

a first idle portion formed as part of said first slot, and said pin
connected to said first link moves in said first idle portion of said first slot when
said first camming plate moves from said second position to said third
position;

a second slot formed in said first camming plate for receiving a pin
extending from said second link;

a first active portion formed as part of said second slot, and said pin of
said first link moves in said first active portion as said camming mechanism is
rotated from said first position to said second position;

a first idle portion formed as part of said second slot, and said pin
connected to said first link moves in said first idle portion of said first slot when
said first camming plate moves from said second position to said third
position; and

wherein said first set of at least one louver and said second set of at
least one louver are in a closed position when said camming mechanism in

said second position.

16.  The active grille system of claim 15 wherein first set of at least
one louver and said second set of at least one louver are in an open position

when said camming mechanism is in said third position.

17.  The active grille system of claim 15 further comprising:

a first flange formed on each one of said at least one louver of said first
set and said at least one louver of said second set;

an aperture formed at said first flange for rotatably connecting said at

least one louver to said first link or said second link.
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18.  The active grille system of claim 17 further comprising:
a body portion of said frame;
a first aperture formed in said body portion for rotatably receiving a
portion of said at least on louver of said first set, wherein said first aperture
5 rotatably mounts said at least one louver of said first set to said body portion;
a second aperture of said body portion for rotatably receiving a portion
of said at least one louver of said second set for rotatably connecting said at

least one louver to said first link or said second link.

10 19.  The active grille system of claim 15 further comprising:
a guide slot formed on said frame, wherein said first link and said

second link are connected to said guide slot.
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