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(57) ABSTRACT

A seat including an exterior seat surface. The exterior seat
surface is movable inward and outward relative to an interior
of the seat. A flexible material overlays the exterior seat
surface. The flexible material is lockable to restrict move-
ment of the flexible material towards the exterior seat
surface. Movement of the exterior seat surface into the seat
defines a gap between the exterior seat surface and the
flexible material to permit air to circulate between the
exterior seat surface and the flexible material to cool an
occupant of the seat.

19 Claims, 3 Drawing Sheets
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1
PASSIVE SEAT VENTILATION SYSTEM

FIELD

The present disclosure relates to a seat ventilation system.

BACKGROUND

This section provides background information related to
the present disclosure, which is not necessarily prior art.

Cabin comfort technologies are becoming more and more
important to consumers, and to manufacturers looking to
add a competitive advantage to their products. A number of
these technologies are directed to climate control. While
current climate control technologies are often adequate to
improve occupant comfort, they typically result in a reduc-
tion in fuel economy. Exemplary climate control devices
include auxiliary heaters, heated/cooled/ventilated seats,
four zone climate control, etc. With respect to ventilated or
cooled seats, they typically include an extra blower motor
and ducting, which increases energy consumption and adds
both complexity and expense to the seat. It would therefore
be desirable to have a seat that is able to facilitate passenger
cooling in a more efficient manner. The present teachings
advantageously provide for a seat ventilation system that
addresses these needs in the art, as well as numerous others.

SUMMARY

This section provides a general summary of the disclo-
sure, and is not a comprehensive disclosure of its full scope
or all of its features.

The present teachings provide for a seat including an
exterior seat surface. The exterior seat surface is movable
inward and outward relative to an interior of the seat. A
flexible material overlays the exterior seat surface. The
flexible material is lockable to restrict movement of the
flexible material towards the exterior seat surface. Move-
ment of the exterior seat surface into the seat defines a gap
between the exterior seat surface and the flexible material to
permit air to circulate between the exterior seat surface and
the flexible material.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples in this summary are intended for purposes of
illustration only and are not intended to limit the scope of the
present disclosure.

DRAWINGS

The drawings described herein are for illustrative pur-
poses only of select embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure.

FIG. 1 is a perspective view of an exemplary seat accord-
ing to the present teachings;

FIG. 2 illustrates area 2 of FIG. 1;
FIG. 3 illustrates a support assembly of the seat of FIG.
1

FIG. 4 illustrates area 4 of FIG. 3;

FIG. 5 is a cross-sectional view taken along line 5-5 of
FIG. 1 with a lumbar support of the seat in an extended
position; and

FIG. 6 is a cross-sectional view similar to FIG. 5, but with
the lumbar support of the seat in a retracted position.
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Corresponding reference numerals indicate correspond-
ing parts throughout the several views of the drawings.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
with reference to the accompanying drawings.

With initial reference to FIG. 1, an exemplary seat accord-
ing to the present teachings is illustrated at reference
numeral 10. The seat 10 can be any suitable type of seat,
such as a vehicle seat. Exemplary vehicle seats include
passenger car seats, utility vehicle seats, all-terrain vehicle
seats, mass transit seats, construction vehicle/equipment
seats, military vehicle/equipment seats, aircraft seats, etc.
The seat 10 can also be any suitable non-vehicle seat, such
as a seat for home, office, public, and/or commercial use.
The seat 10 can be included with a chair, sofa, etc.

The exemplary seat 10 generally includes a seat base 12
and a seat back 14. The seat 10 includes an exterior or outer
seat surface 20, which covers an interior 22 of the seat 10 at
both the seat base 12 and the seat back 14. The exterior seat
surface 20 can be made of any suitable material, such as any
suitable natural and/or synthetic material. Exemplary natural
materials include leather, and exemplary synthetic materials
include cloth and any other suitable fabric.

With continued reference to FIG. 1, and additional refer-
ence to FIGS. 2 and 3, the seat 10 includes a support
assembly 30. The support assembly 30 includes a first
support or rail 32 and a second support or rail 34. Extending
between the first and second rails 32 and 34 is any suitable
support material, which in the example illustrated is a
flexible material in the form of a mesh 40. The mesh 40 can
be any suitable type of mesh material configured to permit
the flow of air therethrough.

Each one of the first and second rails 32 and 34 defines an
opening through which the mesh 40 extends, such as the
opening 36 of the first rail 32 illustrated in FIGS. 2 and 4.
The mesh 40 is secured within the first and second rails 32
and 34 in any suitable manner. For example, at least one of
the first and second rails 32 and 34 can include any suitable
locking mechanism. In an unlocked configuration, the lock-
ing mechanism allows additional portions of the mesh 40 to
be drawn out from within at least one of the first or second
rails 32 and 34. In a locked configuration, the locking
mechanism restricts additional mesh material 40 from
extending out from within the first and/or second rails 32,
34.

An exemplary locking mechanism is illustrated in FIG. 4.
The locking mechanism generally includes a rod 42, a
toothed gear 44, and a latch 46. The mesh 40 is wound onto
the rod 42 upon rotation of the rod 42, and can be unwound
from the rod 42 by opposite rotation of the rod 42 or pressure
being applied to the mesh 40 by an occupant of the seat 10
when the rod 42 is unlocked. To lock the rod 42, the latch
46 is moved into engagement with the teeth of the toothed
gear 44. The rod 42 and the latch 46 can be moved manually,
or by an automated process. The locking mechanism of FIG.
4 is provided for exemplary purposes only, and any suitable
locking mechanism can be used.

The support assembly 30 can be arranged at the seat back
14 as illustrated in FIG. 1, or may be arranged at the seat
base 12 as well. In some applications, the seat 10 may
include separate support assemblies 30 at both the sear back
14 and the seat base 12. In the example illustrated in FIG. 1,
the support assembly 30 is arranged such that the first and
second rails 32 and 34 are mounted on opposite sides of the
seat 10 so that they extend generally parallel to one another.
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Proximate to the first rail 32 is a first slit 52 defined by the
exterior seat surface 20 (see FIGS. 1 and 4 for example).
Proximate to the second rail 34 is a second slit 54 defined by
the exterior seat surface 20 (see FIG. 1). The first and second
slits 52 and 54 extend generally parallel to one another. The
mesh 40 extends from the first rail 32, through the first slit
52 of the exterior seat surface 20 across a portion of the
exterior seat surface 20, back into the interior 22 of the seat
10 through the second slit 54, and into the second rail 34.
Thus the mesh 40 overlays a portion of the exterior seat
surface 20 between the first slit 52 and the second slit 54.

The seat 10 further includes an interior support, which can
be provided within the seat base 12, the seat back 14, or both
the seat base 12 and the seat back 14. In the example
illustrated in FIG. 1, the interior support is a lumbar support
60. The lumbar support 60 is any suitable type of support
mechanism, device, and/or structure configured to provide
support to the lumbar area of the person seated upon the seat
10.

The lumbar support 60 is movable to different positions.
FIG. 5 illustrates the lumbar support 60 in an extended
position 62A. FIG. 6 illustrates the lumbar support 60 in a
retracted position 62B. The lumbar support 60 can be
arranged at any suitable intermediate position as well. In the
extended position 62A of FIG. 5, the lumbar support 60
provides maximum support to the seat occupant. In the
retracted position 62B of FIG. 6, the lumbar support 60 is
recessed further within the interior 22 of the seat 10 to
provide less support to the seat occupant. In an intermediate
position between positions 62A and 62B, the lumbar support
60 provides an intermediate level of support to the seat
occupant. The lumbar support 60 is connected directly or
indirectly to the exterior seat surface 20 of the seat 10, such
that the exterior seat surface 20 moves with the lumbar
support 60. For example, movement of the lumbar support
60 to the retracted position 62B draws the exterior seat
surface 20 inward so as to define a gap G between the
exterior seat surface 20 and the mesh 40. In addition to the
extended and retracted positions 62A and 62B, the lumbar
support 60 can be moved to any other suitable position.

When the lumbar support 60 is moved to the retracted
position 62B to define the gap G between the exterior seat
surface 20 and the mesh 40, the seat occupant’s back is
supported by the mesh 40 and does not contact the exterior
seat surface 20. The support assembly 30 can be arranged in
the locked configuration so that pressure upon the mesh 40
by the seat occupant does not cause the mesh 40 to move
inward against the exterior seat surface 20. The gap G
advantageously allows airflow to circulate between the
exterior seat surface 20 and the mesh 40 to facilitate cooling
of the seat occupant’s back. Specifically, airflow can enter
the gap G and pass through the mesh 40 to the seat
occupant’s back in order to cool the seat occupant’s back.

A person’s back is usually one of the last parts of the body
to feel comfortable as the environment, such as the interior
passenger cabin of a vehicle, is cooled. The human body
relies on evaporation of sweat for cooling. Since the back is
typically in direct contact with existing seats, it is not
possible for sweat to evaporate and cool the person’s back.
By holding the person’s back away from the exterior seat
surface 20 with the mesh 40, airflow can reach the seat
occupant’s back to facilitate the normal evaporation process.

The seat 10 can further include a control module 70. In
this application, including the definitions below, the term
“module” may be replaced with the term “circuit.” The term
“module” may refer to, be part of, or include processor
hardware (shared, dedicated, or group) that executes code
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and memory hardware (shared, dedicated, or group) that
stores code executed by the processor hardware. The code is
configured to provide the features of the control module 70.
The term memory hardware is a subset of the term com-
puter-readable medium. The term computer-readable
medium, as used herein, does not encompass transitory
electrical or electromagnetic signals propagating through a
medium (such as on a carrier wave); the term computer-
readable medium is therefore considered tangible and non-
transitory. Non-limiting examples of a non-transitory com-
puter-readable medium are nonvolatile memory devices
(such as a flash memory device, an erasable programmable
read-only memory device, or a mask read-only memory
device), volatile memory devices (such as a static random
access memory device or a dynamic random access memory
device), magnetic storage media (such as an analog or digital
magnetic tape or a hard disk drive), and optical storage
media (such as a CD, a DVD, or a Blu-ray Disc).

The control module 70 is in communication with any
suitable seat control 72, and optionally a thermometer 74.
The seat control 72 may be any suitable type of seat controls
that allow the seat occupant to position the lumbar support
60, or any other interior support of the seat 10, and control
the locking and unlocking of the support assembly 30, and
specifically the mesh 40 thereof. The thermometer 74 is
configured to measure temperature of the environment about
the seat 10, such as within a vehicle passenger cabin or
outside of the vehicle.

Using the seat controls 72 the seat occupant can manually
actuate the lumbar support 60 and lock/unlock the mesh 40,
or select an automatic mode. In the automatic mode, the
control module 70 is configured to lock the mesh 40 and
retract the lumbar support 60, such as to the retracted
position 62B or any other suitable position resulting in the
gap G of any suitable size, when the temperature measured
by the thermometer 74 is greater than a predetermined
temperature. When the temperature measured by the ther-
mometer 74 is not greater than the predetermined tempera-
ture, the control module 70 will unlock the mesh 40. With
the mesh 40 unlocked, if the seat occupant actuates the
lumbar support 60, such as by using seat control 72, to
retracted position 62B or any other position in which the
exterior seat surface 20 is moved inward, pressure by the
seat occupant against the mesh 40 will move the mesh 40
inward such that the mesh 40 is against the exterior seat
surface 20. Thus the seat occupant can advantageously
adjust the lumbar support 60 to best support his or her back
and be directly supported by the exterior seat surface 20.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It is not
intended to be exhaustive or to limit the disclosure. Indi-
vidual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used in a
selected embodiment, even if not specifically shown or
described. The same may also be varied in many ways. Such
variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be
included within the scope of the disclosure.

Example embodiments are provided so that this disclosure
will be thorough, and will fully convey the scope to those
who are skilled in the art. Numerous specific details are set
forth such as examples of specific components, devices, and
methods, to provide a thorough understanding of embodi-
ments of the present disclosure. It will be apparent to those
skilled in the art that specific details need not be employed,
that example embodiments may be embodied in many
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different forms and that neither should be construed to limit
the scope of the disclosure. In some example embodiments,
well-known processes, well-known device structures, and
well-known technologies are not described in detail.

The terminology used herein is for the purpose of describ-
ing particular example embodiments only and is not
intended to be limiting. As used herein, the singular forms
“a,”, “an” and “the” may be intended to include the plural
forms as well, unless the context clearly indicates otherwise.
The terms “comprises,” “comprising,” “including,” and
“having,” are inclusive and therefore specify the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. The method
steps, processes, and operations described herein are not to
be construed as necessarily requiring their performance in
the particular order discussed or illustrated, unless specifi-
cally identified as an order of performance. It is also to be
understood that additional or alternative steps may be
employed.

When an element or layer is referred to as being “on,”
“engaged to,” “connected to,” or “coupled to” another
element or layer, it may be directly on, engaged, connected
or coupled to the other element or layer, or intervening
elements or layers may be present. In contrast, when an
element is referred to as being “directly on,” “directly
engaged to,” “directly connected to,” or “directly coupled
to” another element or layer, there may be no intervening
elements or layers present. Other words used to describe the
relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.). As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

Although the terms first, second, third, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms.
These terms may be only used to distinguish one element,
component, region, layer or section from another region,
layer or section. Terms such as “first,” “second,” and other
numerical terms when used herein do not imply a sequence
or order unless clearly indicated by the context. Thus, a first
element, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teachings
of the example embodiments.

Spatially relative terms, such as “inner,” “outer,”
“beneath,” “below,” “lower,” “above,” “upper,” and the like,
may be used herein for ease of description to describe one
element or feature’s relationship to another element(s) or
feature(s) as illustrated in the figures. Spatially relative terms
may be intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example
term “below” can encompass both an orientation of above
and below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

What is claimed is:

1. A seat comprising:

an exterior seat surface movable inward and outward

relative to an interior of the seat; and
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a flexible material overlaying the exterior seat surface, the
flexible material is lockable to restrict movement of the
flexible material towards the exterior seat surface;

wherein movement of the exterior seat surface into the
seat defines a gap between the exterior seat surface and
the flexible material to permit air to circulate between
the exterior seat surface and the flexible material to
cool an occupant of the seat;

wherein the flexible material is anchored at opposite ends
to a first rail and a second rail within the seat; and

wherein the flexible material extends through a first slit
defined by the exterior seat surface proximate to the
first rail, and a second slit defined by the exterior seat
surface proximate to the second rail.

2. The seat of claim 1, wherein the exterior seat surface is

a seat back of the seat, and the flexible material extends over
the seat back to support a back of a person seated on the seat.

3. The seat of claim 1, wherein the exterior seat surface is
a seat base of the seat, and the flexible material extends over
the seat base of the seat to support a bottom of a person
seated on the seat.

4. The seat of claim 1, wherein the flexible material is a
mesh.

5. The seat of claim 1, wherein the first rail extends
generally parallel to the second rail, and the first and second
rails are spaced apart on opposite sides of the seat.

6. The seat of claim 1, further comprising an interior
support movable into the seat, movement of the interior
support into the seat draws the exterior seat surface inward
relative to an interior of the seat.

7. The seat of claim 6, wherein the interior support is a
lumbar support.

8. The seat of claim 1, wherein the seat is a vehicle seat.

9. A seat comprising:

an interior support that is movable into the seat;

an exterior seat surface covering the interior support; and

an exterior support assembly including a flexible material
overlaying the exterior seat surface, the exterior sup-
port assembly including a locked configuration in
which movement of the flexible material towards the
exterior seat surface is restricted;

wherein movement of the interior support into the seat
draws the exterior seat surface away from the flexible
material to define a gap between the exterior seat
surface and the flexible material to permit air to circu-
late between the exterior seat surface and the flexible
material.

10. The seat of claim 9, wherein the exterior seat surface

is connected to the interior support.

11. The seat of claim 9, wherein the flexible material of
the exterior support assembly includes a mesh material.

12. The seat of claim 9, wherein the exterior support
assembly is anchored within the seat.

13. The seat of claim 9, wherein:

the exterior support assembly includes a first rail and a
second rail;

the flexible material is anchored within the first rail and
the second rail;

in the locked configuration, the exterior support assembly
locks the mesh at at least one of the first rail and the
second rail so that an additional portion of the flexible
material is unable to extend out from within the first rail
and the second rail; and

in an unlocked configuration, an additional portion of the
flexible material is able to extend out from within at
least one of the first and second rails to allow move-
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ment of the flexible material towards the exterior seat
surface when the interior support is moved into the seat.

14. The seat of claim 13, wherein:

the first rail and the second rail are anchored within the
seat beneath the exterior fabric;

the exterior seat surface defines a first slit proximate to the
first rail and a second slit proximate to the second rail;
and

the flexible material extends from the first rail through the
first slit, across the exterior seat surface to the second
slit, and through the second slit to the second rail.

15. The seat of claim 14, wherein the first rail and the

second rail extend parallel to one another, and are spaced

apart on opposite sides of the seat.

16. The seat of claim 9, wherein:

the interior support is a lumbar support; and

the exterior support assembly is mounted to a seat back of
the seat.
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17. The seat of claim 9, wherein:

the interior support is a seat base support; and

the exterior support assembly is mounted to a seat base of
the seat.

18. The seat of claim 9, further comprising:

a control module associated with the seat; and

a thermometer configured to measure temperature of the
seat or an environment about the seat, and configured
to input the measured temperature to the control unit;

wherein when the measured temperature exceeds a pre-
determined threshold, the control module locks the
exterior support assembly in the locked configuration
and moves the interior support into the seat to draw the
exterior seat surface away from the flexible material
and define the gap between the exterior seat surface and
the flexible material.

19. The seat of claim 9, wherein the seat is a vehicle seat.
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