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AUTOMOTIVE VEHICLE SEAT INSERT

CLAIM OF PRIORITY
This application claims the benefit of the filing dates of U.S. Provisional

Application Nos. 60/709,686 filed August 19, 2005 and 60/787,363 filed March 30,
2006.

FIELD OF THE INVENTION
The present invention relates generally to automotive vehicle seats, and more
particularly to an insert for providing heating, cooling, ventilation or a combination

thereof to a seat of an automotive vehicle.

BACKGROUND OF THE INVENTION

For many years the transportation industry has been concerned with
designing seats for automotive vehicles that provide added comfort to occupants In
the seats. Such comfort can be enhanced by providing heating, ventilation, cooling
or a combination thereof to the seats and/or the occupant of the seats.

More recently, industry began to design inserts that can be assembled {0
seats for at least assign in providing heating, ventilation, cooling or a combination
thereof. Examples of such inserts are provided in U.S. Patent Application
2002/0096931 ana U S. Patent 6,893,086 both of which are fully incorporated herein
by reference for all purposes. Accordingly the present invention provides an insert

for providing added comfort to a seat of an automotive vehicle or other seat.

SUMMARY OF THE INVENTION

Accordingly an insert is provided for a seating system. The insert typically
includes a spacer material creating an open space within the insert and can include
at least one sealed edge, a single sealed edge or no sealed edges. The insert can
be applied to various different seats by is preferably configured for application to a
vehicle seat having a seat cushion and a seat backrest cushion wherein at least one
of the seat or the backrest is ventilated. Each ventilated component should have an
air-permeable trim surface at the occupant contact areas of the seat particularly
where the insert is configured to be located beneath the trim surface of each
ventilated component. An air mover is also typically in fluid communication with the

open space within the insert.

1 CONFIRMATION COPY

— -



10

15

20

25

30

33

CA 02616232 2008-01-21
WO 2007/020526

PCT/IB2006/002246

BRIEF DESCRIPTION OF THE DRAWINGS

The features and inventive aspects of the present invention will become more
apparent upon reading the following detailed description, claims and drawings, of
which the following is a brief description:

Fig. 1 is a schematic view of an exemplary seating system according to an
aspect of the present invention.

Fig. 2 illustrates exemplary inserts and seat cushions according to an aspect
of the present invention.

Fig. 3 illustrates the formation of an exemplary insert according to one
exemplary method of the present invention.

Fig. 4 is a sectional view of a portion of an exemplary laminate heater In
accordance with an aspect of the present invention.

Fig. 5 is a perspective view of an exemplary insert in accordance with an
aspect of the present invention.

Figs. 6 and 7 are sectional views of the exemplary insert of Fig. 5 applied to a
seat cushion in accordance with an aspect of the present invention.

Fig. 8 is a perspective view of an exemplary insert in accordance with an
aspect of the present invention.

Fig. 9 is a sectional view of the exemplary insert of Fig. 8 applied to a seat
hackrest cushion in accordance with an aspect of the present invention.

Figs. 10 — 12 are sectional views of exemplary attachment techniques for
attaching an air mover to an insert according to the present invention.

Figs. 13A-13C are sectional views of exemplary attachment techniques for
attaching an air mover to an insert according to the present invention.

Fig. 14 is a perspective cut-away view of an exemplary seat comfort system
according to an aspect of the present invention.

Fig. 15 is a perspective cut-away view of an exemplary seat comfort system
according to an aspect of the present invention.

Figs. 15A and 15B illustrate further alternative option of seat comiort

system according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention Is predicated upon providing an insert suitable for
placement within an automotive vehicle seat to provide heating, cooling, ventilation or
2 combination thereof to an occupant in the seat. Generally, the insert will define an
open space with one or more harrier materials or barrier layers that substantially

enclose of spacer material and/or cooperatively substantially enclose a spacer
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material with other portions of a seat. As used herein, barrier materials or barrier
layers are materials or layers that are substantially impermeable to fluid flow. Such
barrier materials or layers will typically include one or more openings in fluid
communication with the open space such that fluid and particularly air can flow
5 through the one or more openings and the open space. Preferably, although not
required, the insert will include a plurality of holes extending through the barrier
material or layer such that the insert can distribute air to a substantial portion of a
seating surface or pull air from about a substantial portion of a seating surface.

Referring to Fig. 1 there is illustrated a seating system 10 according to the

10  present invention. The seating system 10 includes a seat 12 with a backrest cushion
14 and a seat cushion 16. The system 10 can include one or more inserts and can
include one or more air movers. As shown, one insert 20 overlays the backrest
cushion 14 and one insert 22 overlays the seat cushion 16. The system 10 is also
shown to include a first air mover 26 in fluid communication with the insert 20 over

15" the backrest cushion 14 and a second air mover 28 in fluid communication with the
insert 22 over the seat cushion 16.

For providing ventilation to a seat or seat occupant, the one or more air
movers will typically be configured to move air through the open space within an
insert and past and/or through a trim layer (e.g., leather covering) of a seat. The one

70 or more air movers can be configured to pull air past or through the trim layer
followed by pulling air through the open space within the insert. Alternatively, the one
or more air movers can be configured to push air through the open space of the
insert and past or through the trim layer.

Generally, the one or more air movers can be in fluid communication with the

25 inserts using a 'variety of techniques. As one example, the insert itself may be
configured to form a tubular structure in fluid communication with the open space of
the insert wherein the tubular structure has an opening that can extend to and be
placed in fluid communication with the air mover. As another example, a separate
tubular structure may be employed to extend between the one or more air movers

30 and the one or more inserts for providing fluid communication therebetween. Such
tubular structures can extend through the seat or backrest cushion, around the seat
or backrest cushion and/or between the seat cushion and the backrest cushion.

In one aspect the tongue or extension of the insert is a tail portion connected
to the main sitting portion of the insert. The tail portion will typically have a width that

35 is less than the rest of the insert, however this is not necessarily the case and the

| width of the tail portion may vary over Its length, as seen in U.S. Patent No.

6.840,576. In one embodiment, the tall portion extends from an edge of the main
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portion of the insert, such that it is co-planar with the rest of the insert (at least at
some point during it manufacture or transport). In another embodiment, the tail
portion protrudes from the underside of the insert. The tail portion may share a
single piece of spacer material and/or the other layers of the insert with the main
portion and be integrally formed with the main portion as in the previous embodiment,
but separate materials may also be utilized. Forming the protruding tail portion may
include sealing a portion of the barrier layer onto itself to create a sealed edge of the
main portion, thus, having the tall portion located next o, but separate from, the
sealed edge. Where a single sheet of barrier material is used for both the topside of
the main portion and the tail portion, the forming may also include sealing a portion of
the barrier layer onto itself to create a sealed crease in the barrier layer that
effectively operates as a sealed edge of the insert.

For providing heat, an insert according to the present invention can include a
heater located upon the insert. For example, a heater layer comprised of electric
elements and particularly heating elements (e.g., metal or carbon fiber wires)
laminated or otherwise attached to a substrate may be attached (e.g., laminated) to
the insert. Alternatively, the heating elements can be attached directly to a barrier
layer or barrier material of the insert or, alternatively, can be attached 1o other
portions of the insert. It is aiso contemplated that electric elements such as
thermoelectric elements may be employed In the same manner as the heating
elements, but may be used for providing heating or cooling to the seating system or
an occupant therein.

For providing dooling, air from or to the oné or more air movers may be
cooled using a variety of cooling devices. As one example, thermoelectric devices
may be integrally incorporated with or may be operationally connected to the one or
more air movers for cooling air that is being pushed into the one or more inserts. As
an alternative, air from the HVAC (heating, ventilation and cooling) system of an
automotive vehicle may be channeled or guided to the one or more inserts.

Openings (e.g., through-holes or perforations) on a forward or upper surface
of the insert may be arranged to facilitate even air flow to or from the occupant or trim
surface. In one embodiment, perforations located proximate to the air mover
generally have a smaller cross-sectional area than perforation located further from
the air mover. By increasing the cross-section area of the perforations as distance
from the air mover increase,‘ the air flow through the perforation may be equalized.
Alternately, the perforations may be groups by their distance from the air mover, such

that a group proximate to the air mover has a smaller total cross-sectional area than
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a group further from the air mover, as ilustrated in U.S. Patent No. 6,869,140,
incorporated by reference.

In addition, the perforations may be arranged to direct air flow to particular
locations on the forward or upper surface of the insert. For example, the perforations
may be formed in a V patierm that generally corresponds to the occupant’s body on
the seat. In this way, air flow may be directed to or from the occupant in an efficient
manner. In addition, perforations may be placed such that inserts in the bolsters of
the cushion, whether behind the knees or at the thighs of the occupant, provide
directed air flow to these portions of the occupant.

The insert may include a tongue, as described in U.S. Patent No. 6,840,576,
or an extension as described in U.S. Patent No. 6,893,086, both incorporated by
reference. In the alternative, no tongue or extension is utilized. Rather, one or more
conduits that do not include spacer may fluidity connect the air mover to the insert.
The conduit may attach to the insert In similar locations as the tongue or extension.
In the alternative, the conduit may faciiitate fluid communication between the
underside of the insert and the air mover. The conduit may directly connect the air
mover to the insert or the conduit may connect to the cushion which in turn fluidly
communicates with the underside of the insert. The cushion may include a condulit or
other through hole in the cushion material. The cushion preferably includes an air
impermeable coating or lining. Multiple conduits or through holes may be utilized to
provide circulation or recirculation of air through the insert, cushion or vehicle cabin.
The cushion may include an inset or cavity 1o house the air mover on the underside
or in the middle of the cushion.

In another embodiment, the air mover may be located locally to the insert,
such the inlet or outlet of the air mover is attached or adjacent to the insert. In one
aspect, the air mover may be located underneath the insert in the cushion. In
another aspect, the air mover is located such that its inlet or outlet is adjacent to an
edge of the insert such that the air mover and insert are relatively in the same plane.
In either aspect, the air mover may be attached to the cushion through any of the
mechanisms previously discussed to attach the insert to the seat, such as with an
adhesive, a mechanical fastener, etc. For example, the air mover may be held to the
cushion or insert by hook and loop fastener, through snap fit attachments 10 the
cushion or insert. In the alternative, brackets may be molided into the cushion such
that the air mover is snapped, shd or otherwise secured to the brackets. In the
alternative, the cushion may inciude one or more wires (e.g. a wire mesh) o which

the air mover may be attached, such through cable tie or additional wires. Preferred
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attachments mechanisms include those that do not transmit or amplify vibration or
noise from the air mover to the seat or passenger compartment.

In one embodiment, the cushion includes an inset or cavity which houses the
air mover. By locating the air mover locally to the insert, assembly of the system may
be simplified. Additional conduits or through holes in the cushion material provide
fluid communication to inlet/outlet of the air mover that is not attached or adjacent to
the insert. For example, if the air mover is located underneath the insert in a cavity In
the cushion and the system draws air such that the air mover inlet is adjacent to the
insert, a conduit or through hole may connect the outlet of the air mover to the
underside of the seat to provide an exhaust location for the air mover.

In one embodiment, the controller and an air mover are combined into a
single housing, thus easing installation and reducing materials cost. The controller in
such a combination may control the entire system such any heating element,
thermoelectric devices or other air movers. Alternately, the controller combine with
the air mover may act as a slave to a separate master controller. In one aspect, the
slave controller may take over operation of the entire system should the master
controller fail.

In one embodiment, the controller may be separate from the air mover in its
own housing, whether connected to the air mover by a wiring harness or connect to a
common platform with the air mover. Separating the controller from the air mover
may simplify the construction of the housing for each as well reduce the chance of
interference between the air mover and the controller and may allow for improved
cushion flexibility.

In one embodiment, the noise produced by operation of the air mover S
abated. In one aspect, the housing of the air mover comprises a double wall with a
space between the walls. Air in the space would act as noise insulation. Besides arr,
other noise abatement materials (e.g. foams) may be used in the space to increase
noise abatement. In addition, noise abatement materials may be included on the
interior or exterior of the air mover housing. In one aspect, the air mover Is encased
in a noise abatement foam with connection points for an inlet, an outlet and any
necessary electronics (e.g. the controller or sensors). By encasing the air mover in
foam, a modular package is .created that simply needs to be incorporated into the
over all system. AS discussed above, the air mover may be seated in an inset or
cavity of the cushion. If the cushion is foam, this would act as a noise abatement
material to reduce air mover noise and vibration.

In addition to insulation, other noise abatement techniques may be utilized. A

muffler may be attached to the outlet of the air mover. The muffler may include a

6
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series of baffles or other devices on it interior to absorb noise without seriously

impeding air flow through the system. Alternately, the muftier is merely a length of

tubing or conduit covered in noise abatement material (e.g. foam).

In one embodiment, the insert is an edge sealed insert such that the
periphery of the bag has been sealed to form an air impermeable barrier. Edge
sealing may be accomplished through the use of an adhesive (e.g. a pressure

sensitive adhesive), IR, RF or ultrasonic welding. In another embodiment less than

the entire periphery of the insert is sealed. For example, the periphery is of the insert

is sealed except for the location of sttachment for the air mover or the conduit
connecting the air mover to the insert.

As discussed above, the cushion may include one or more through holes to
accommodate other components in the system. In addition, other through holes may
be useful for attaching the trim cover to the cushion from underneath (e.g. U.S.

Patent No. 6.003,950) or for routing the tongue or extension through the cushion to

the underside or rear side of the seat.

In one embodiment, the insert has a seal that extends along a segment of
insert without extending about the entire periphery of the insert. For example such a
seal could extend substantially continuously one along a line segment or an arc.
Such a seal can extend along a length or width of the insert. Forming such an insert
could be accomplished according to a variety of techniques. As one example, a bag
(e.g., a polymeric or thermoplastic bag) having an opening is provided, a spacer
material is then inserted in the bag and the opening of the bag is then sealed (e.g.,
melt sealed, adhesively sealed, sewn, combinations thereof or the like) for forming
one of the aforedescribed seals.

The system of the present invention also contemplates a seat or backrest
cushion that includes one or more (e.g., 2, 3, 4. 5 or more) openings (e.g., ducts)
extending therethrough. Such openings will typically be in fluid communication with
the one or more air movers. In this manner, the seat or backrest cushions can act as
a manifold for providing air to an insert overlaying the cushion. The insert in this
situation can includes multiple openings corresponding to the openings of cushion or
have a generally open portion to provide fluid communication between the insert, the
openings of the cushion and the one or more air movers.

In another embodiment, instead of or In addition to the inclusion of a
peripheral seal (and any attendant sealed edge), the insert is sealed along one oOf
more seams that are located on a bottom surface of the insert, such as is shown in
Figure 2. Using such approach, it may be also possible to secure the insert into a

seat cushion, by providing a channel in the cushion adapted to receive the seam.
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The channels may be configured to include a tether for attaching to the insert, a snap
for snap fitting the insert to the cushion, an adhesive into which the insert is placed
and that can be hardened or cured with the insert secured in place, any combination
thereof, or otherwise. Any of the mechanical or adhesive fasteners discussed below
may be used to attach the insert into the channel (e.g. hook and loop fastener,
Dennison tags, staples, etc.). The seam tself can be formed using any approach
disclosed herein for sealing peripheral edges. It is also possible that the seam may
be formed by stitching, stapling or some other mechanical attachment. If so, a seal
may be fo}med, for example, by running the seam into an adhesive bead disposed in
the channel of the cushion. In this manner, both sealing of the insert and attachment
of the insert to the cushion can be accomplished by the use of the adhesive.

Any of a number of alternative approaches may be employed for securing
inserts and other components relative 1o each other and beneath a trim cover. Of
course, one possible approach is to secure an insert or a component (e.g., a heater
layer, a reticulated foam or some other spacer, or a combination thereof) directly to
the trim cover, whether by sewing, by adhesive, by fastening (e.g., by use of a staple,
a snap, a hook and loop fastener, or otherwise), or any combination thereof. It is also
possible for example to keep components or the insert separate from the trim cover,
but still maintain stability beneath the trim cover, such as by attaching the insert, any
component, or a combination thereof, by a fastener (e.g., a staple, a snap, a hook
and loop fastener, or otherwise) to another component (e.g. the seat cover), to the
seat cushion (e.g., by attachment directly to the foam), or both. For example, one
possible approach is the use of a strip, strap, cable, filament, yarn, staple, stitching,
cable-tie, tether or some other fastener, and particularly fasteners made of a molded,
drawn or extruded plastic, such as a polyamide, an aramid (e.g., Kevlar ®), a
polyurethane, or the like. Other materials may also be employed in the fasteners
such as metal (e.g., stainless steel wire, copper staples, or otherwise), carbon fiber,
or the like. One possible approach is 10 employ a fastener that has enlarged ends
(e.g. barbs, wings or anchors) relative to a thinnea central section, the enlarged ends
providing additional load distribution area, and/or for resisting pull through relative to
the attached parts. Examples of fasteners that may be employed are those that are
secured by hand using a hana attachment gun, by using a semi-automated or even
an automated attachment machine (e.g., a machine as employed for conventional
tag attachment). lllustrative commercial products suitable for use as fasteners include
those available (e.g., through Avery Dennison) under the designations MicroPin™,
MicroTach™, Swiftach® Paddle Fasteners: T-End® Fasieners; Hook-Tach®

Fasteners, Secur-a-Tach® Loop Fasteners: Secur-a-Tie®; Tag Fast™ Double



10

15

20

25

30

35

CA 02616232 2008-01-21
WO 2007/020526

PCT/IB2006/002246

Paddle Fasteners, and the generic equivalents of the foregoing. In another aspect,
fasteners or portions there of may be held or anchored within the cushion such that
the insert may be then attached to the fastener protruding from the cushion. For
example, during formation of the cushion, clips, slides screws, Or bolts may be
molded into the cushion. The appropriate clasp or receiver on the insert may then be
used to attach the insert to the cushion. As with other fasteners, metal, plastic,
carbon fiber or materials may be used for the anchored fasteners.

The attachment may occur by an assembler at the time of assembling the
system into a seat, at the time of manufacturing the components of the system prior
to assembly into the seat, at the time of fabricating the trim cover, or any
combination. In one embodiment, the attachment of the insert occurs during the
formation of the seat cushion, such that the insert is molded to the seat cushion.
Alternately, attachment occurs by sewing the insert or portions thereof to the cushion.

It may also be possible to integrally form a neck in the insert that can function
to penetrate through an opening in an upper surface of a seat cushion. The resulting
assembly this would include the insert in fluid communication with an air mover, €.9.,
by a direct connection with the air mover, or by beingd spaced apart from the air
mover. ..

Another possible approach for making an insert according 1o the present
invention, an example of which is shown in Fig. 3, is to provide a flexible sheet (e.g.,
a thermoplastic sheet). A plurality of protuberances are formed, attached or
otherwise provided to one surface of the sheet. The protuberances may be generally
straight, they may be curled, or a combination thereof. The protuberances may be of
generally the same size, a different size or a combination thereof. The protuberances
may comprise fibres, solid rods, hollow rods (e.g., with a closed distal end),
elongated ribs, or any combination thereof. The protuberances may be integrally
manufactured with the sheet, manufactured separate from the sheet and then
attached to the sheet, or a combination thereof. The sheet is also made to include a
perforated region, that has a plurality of perforations for passage of air therethrough
(from being drawn, blown or a combination). Perforations can be made during the
initial fabrication of the sheet, or during a subsequent step (e.g., before, during or
after any step of providing nrotuberances to the sheet). The sheet also will include at
least one generally continuous region that is generally not perforated (except
possibly to include one or a small number of ports for allowing fluid communication
with the air mover). Preferably the generally continuous region adjoins the perforated
region. In this manner, the generally continuous regidn and the perforated region can

be folded upon each other and the sheet thereafter sealed together (e.g., by

9
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adhesive, by weld, by fastener or other mechanical attachment, or any combination
thereof), so that the generally continuous region and the perforated region are
substantially opposite each other. The protuberances thereby effectively form a
spacer. As will be appreciated, in one embodiment (e.g., where the protuberances
are elongated ribs) such a process lends itself well to manufacture of the sheet and
protuberances simultaneously, such as by an extrusion or molding process.

According to one embodiment, the insert may be formed by insert molding a
barrier material about a spacer material. Eormation of the insert will generally include
insertion of the spacer into a molding machine, closure of the molding machine about
the layer and molding (e.g., compression molding, blow molding, injection molding or
the like) the barrier material about the spacer material such that the spacer layer
maintains internal open space that become substantially surrounded by the barrier
material. Openings (e.9., through-holes) may be formed in the surround barrier
material of the insert by directly molding the openings into the barrier material or by
forming such openings In a subsequent cutting operation. Many different spacer
materials may be employed as disclosed herein. As an example, one preferred
material is sold under the tradename 3MESH® and is commercially available from
Milller Textil GmbH, Germany or Miller Textiles, Inc., Rhode Isiand, USA. According
to one preferred embodiment, a layer of the spacer material is placed within an blow
molding machine and a polymeric barrier material is blow molded about the periphery
of the layer such that the polymeric barrier material adheres to the spacer material at
its periphery while maintaining internal open space within the spacer that is
substantially enclosed by the polymeric barrier material. Any necessary perforations
in the polymeric barrier may be formed during the molding pProcess. Alternately,
perforations in the polymeric barrier may be made by cutting with a knife, laser, a die
or other suitable cutting tool or point specific removal of the polymeric barrier by
degrading the barrier with energy (e.g. a laser, RF or infrared energy).

In one embodiment the spacer material is not offixed to the other components
of the insert. The space may be held In place by sandwiching the spacer between
other components e.g. two barrier layers or between a barrier layer and a cushion. In
a preferred embodiment, the spacer is attached or connected to at least one other
component of the insert or the seat (e.g. the cushion). As discussed previously,
adhesives may be used to combine the components. In another aspect, the spacer
may be heat staked or welded (e.g. spot welded) to one or more of the barrier layers
or cushion. Heat staking is understood by a skilled artisan and may involve the
application of a heated tip to a thermoplastic material to cause localize melting, which

in turn would assist in attaching the space to other components. In addition 10
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localize attachment provided by heat staking, localized and area attachment may be
provided by welding. Welding may be accomplished through the use of infrared,
radio frequency, ultrasonic, laser light, UV light or other electromagnetic energy {0
cause a physical or chemical bonding of the spacer to the other components. In
addition, mechanical fasteners, as previously described, may also be used to attach
the spacer to the barrier layer or cushion.

For the portions of the barrier layers, cushion or other components that are
generally parallel to the occupant surface of the seat, the spacer is preferably
attached without the use of adhesive, but with the mechanisms discussed above
(e.g. staking welding, mechanical fasteners, etc). For portions of the barrier layers,
cushion or other components that generally perpendicular to the occupant surface of
the seat, the spacer is preferably attached with an adhesive, with the mechanisms
discussed above or both.

The system for heating, cooling and/or ventilating the seat may include
multiple inserts, multiple air movers, and/or multiple controllers. For an original
equipment manufacturer (OEM) system, the system preferably includes an insert for
each of the seat cushion and the backrest cushion, as well as an air mover for each
insert. A single controller may be used to provide operational control to both air
movers. Alternately, individual controllers are utilized for each air mover. In addition,
multiple thermoelectric devices may be used (e.g. one or more for each insert). For
an aftermarket system, the system preferably includes a single insert for both the
seat cushion and the backrest cushion. In such an embodiment, a single air mover
and a single controller may be used, although it is possible to utilize multiple air
movers with a single insert.

According to another embodiment, an insert is formed of a single barrier layer
that is secured (e.g., with an adhesive or otherwise) to a layer of spacer material
such that the barrier layer overlays the layer of spacer material. In such an
embodiment, it is preferable for the cushion to which the insert is applied to have an
inset or cavity for receiving the layer of spacer material. The inset will typically have
depth that, upon insertion of the barrier layer within the inset, locates the barrier layer
near (e.g., within 1 cm, 0.5 cm, 0.2 cm) flush with a portion or surface of the cushion
that surrounds the inset. The inset may be formed at the time the cushion is created
(e.g. molded) or it may be formed later by cutting away or otherwise carving out
cushion material. It is generally contemplated that the barrier layer may be
additionally secured (e.g., adhesively sealed, sewn or otherwise mechanical
attached) to the cushion. For example, the barrier layer may include a peripheral

edge that extends beyond the spacer layer such that, upon insertion of the spacer
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layer within the inset of the cushion, the peripheral edge overlays the portion of the
cushion that surrounds the inset. Advantageously, the peripheral edge can include
an adhesive that can be adhered to the surrounding portion of the cushion for sealing
the peripheral edge to the barrier layer of the surrounding portion of the cushion.
Such adhesive may be covered by release material that is coextensive with the
peripheral edge such that the release material can be peeled away just prior {0
location of the spacer layer within the inset and adhesion of the peripheral edge to
the cushion. Sewing or mechanical fasteners may be used alone or in addition to
adhesives to secure the peripheral edge of the barrier layer to the cushion.
Alternately, the spacer having the barrier layer with the peripheral each may be
molded to the cushion during formation or creation of the cushion. In this aspect, the
inset or cavity of the cushion is formed to match the insert. In any embodiment
where a barrier layer does not separate the cushion from the spacer, an air
impermeable coating or lining on the cushion is preferred, but not required, less the

absorption of heat or cold by the cushion.

In one embodiment, a particularly desirable system for heating and ventilating
and/or cooling seats is formed according to the present invention by integration of a
polymer resistive heater or, more particularly, a polymer film resistive heater. Such a
heater will typically include a substrate provided a panel or layer with one or more
resistive polymer layers (e.g., films) that are coextensive with a substantial portion or
the entirety of a surface of the substrate. Such resistive polymer layers are ofien
formed of polymer materials (e.g., polymer thick film materials) that create heat upon
the flowing of an electrical current through the material based upon their resistance to
the current. These materials can be positive temperature coefficient (PTC) materials,
negative temperature coefficient (NTC) materials, constant temperature coefficient
(CTC) materials, combinations thereof or the like. It is also contemplated that these
materials can be resistive by virtue of materials within the polymeric material such as
metals (e.g., copper, nickel, silver, combinations thereof or the like), carbon materials
(e.g., carbon black) or other conductive materials. As yet another alternative, the
resistive layer may be entirely or substantially entirely formed of these conductive

materials. The substrate can be formed of a variety of materials include fabrics,

In one preferred embodiment, the substrate is form of a polymeric or plastic film that
typically includes or Is formed substantially entirely of polyurethane (e.g.,
thermoplastic or thermoset polyurethane), polyethylene, polypropylene, polystyrene,

polyamide, polyimide, combinations thereof or the like.
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Preferably, the polymer resistive heaters are air permeable when used in
conjunction with ventilating and/or cooling systems, although not required. The
heaters may include one or more openings (e.g., through-holes, slits or the like) for
allowing air to flow therethrough. Alternatively, the substrate could be formed of an

5  air permeable material such as a fabric for allowing air to flow through the heater. As
another alternative or addition, the heater can be non-permeable but located so as to
avoid restricting air flow.

Generally such heaters are constructed to have multiple layers and can
include, in addition to the substrate layer and conductive polymer layer, also can

10 include additional polymers film layers, protective layers (e.g., layers of gauze,
elastomeric material or other protective materials, adhesive layers, release layers,
combinations thereof or the like. Fig. 4 illustrates a section of one desirable laminate
heater 50 that includes a resistive layer 52 as described. Preferably, the resistive
layer 52 is formed of a polymeric material with a conductive metal (e.g., silver)

15 dispersed throughout the material, although not required. Additionally, the heater 50
includes a first polymer film layer 54 and a second polymer film layer 56, either or
both of which, may be considered the substrate. As shown. resistive layer 52 directly
contacts that second polymer film layer. The heater 50 also includes a layer 60 of
adhesive such that the resistive layer 52 Is disposed or sandwiched between the

20 adhesive layer and the subsirate or one or more of the polymer film layers 54, 56. A
release layer 62 additionally overlays the adhesive layer 60.

In addition to the above, these polymer conductive heaters can also include
buss bars, electrical connectors and electrical busses or wires. In the typical heater,
two or more buss bars are spaced apart and are electrically in communication with

75  each other through the polymer conductive material. Each of the two or more buss
bars are also typically in electrical communication with electrical connectors that
connects the heater to a power source through the electrical busses or wires.

A heater, particularly a heater having a polymer resistive layer, can be
integrated with a seating ventilation insert according to a variety of techniques and in

30 a variety of configurations. Any of the inserts discussed herein may be combined
with a heater have a polymer resistive layer. As an example, Figs. 5-8 show
exemplary ventilation inserts 70 10 which such heaters attached. The inserts 70
include a forward layer 76 (i.e., a layer configured to be closer to a seat occupant), a
rearward layer 78 and spacer layer 80. Of course, the insert 70 may include fewer or

35 greater layers and each of the layers 76, 78, 80 may include multiple layers or sub-

layers.

13



CA 02616232 2008-01-21

WO 2007/0205
26 PCT/IB2006/002246

Generally, the heater 74 is formed as one or more layers and is integrated

with, placed between and/or attached to one or a combination of these layers 76, 78,

80. The heater can be secured to these layers with a variety of attachments such as
adhesive, fasteners, mechanical interlocks (which may be integral with layers, the

5 heater or both), welds (e.g., welds formed from radio frequency welding, vibration

welding, heat staking, combinations thereof or the like), melt attachments or seals

or layer of the heater such that one or both melt and attach to the other),
combinations thereof or the like. When used, suitable adhesives can include acrylic,

10  urethane, epoxy, one component, tWo component, radiation cured, moisture or air
cured, cure-on-demand adhesives, combinations thereof or the like.

In one embodiment, the heater layer includes a release layer covering an

adhering the adhesive layer to one of the layers of the ventilation insert, typically after
15 the forward layer has been attached to the spacef Iayef, the rearward layer or both.
in another embodiment, the heater layer Is laminated (e.g., by adhesive securing) to
the forward layer or the spacer layer (typically in a belt or stationary lamination
process) prior to attachment of the forward layer, the spacer layer or both. It is also
contemplated that the heater layer could be attached to (e.g., adhered to) the forward
20 layer, the spacer layer or both with an adhesive coating and pressure process.
As examples, Inserts can have a forward layer, a rearward layer and a spacer
layer intermediate the forward and rearward layers. In Figs. 5-9, a heater layer 74
has been attached to an outer surface of the forward layer 76 (e.g., a surface of a
protective or barrier layer) of the insert 70. As an alternative, however, a heater layer
75  can be attached to an inner surface of the forward layer (e.g., a surface of a barrier
layer of the forward layer), the spacer material, or both. It is also contemplated that a
heater layer can be located between and attached to and/or located between a
protective sub-layer and/or a barrier sub-layer of the forward layer of the insert. As
used herein, a protective layer or sub-layer is intended to mean any layer that
30  functions at least partially to reduce friction between at least one layer or sub-layer of
the insert and another surface (e.g., a surface of a seat or the insert). Examples of
typical protective layers include, without limitation, fibrous layers (e.g., fleece, mesh
or gauze layers), elastomeric layers or the like. It is also contemplated that on or
more layers of the forward layer may act as the substrate of the heater layer.
35 |
It can also be desirable, for heating and ventilation inserts of the present

invention, to attach one or more air movers (e.g., fans) to the inserts using fan
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assemblies and attachment techniques that provide desirable characteristics such as
flexibility, low cost, robust construction and the like. Moreover, it can be particularly
desirable to provide fan assemblies and attachment techniques that are well suited to
withstand and do not interfere with assembly of the seat of an automotive vehicle.
D Typically, as illustrated in Figs. 13A-13C, an air mover 100 includes an air
moving member, which is shown and referred to herein as a fan 102, and a housing
104 at least partially or substantially entirely surround the fan 102. Of course, other
air moving members may be used such as a pump. Various attachments such as an
adhesive, one or more mechanical attachment, interference fits, hook an loop
10  fasteners, magnets, combinations thereof or the like may be employed to attach the
air movers and particularly the housing of the air movers to portions of the inserts
such as barrier layers (e.g., forward or rearward layers including barrier sub-layers),
protective layers, spacers materials, combinations thereof or the like.
In Fig. 13A, an air mover 100 is attached to an outer surface 110 of a layer
15 112, particularly a forward or rearward layer 112, of an insert 114. Preferably, the
housing 104 of the air mover 100 Is secured to the surface with an adhesive, one Or
more mechanical fasteners or both. In Fig. 13B, an air mover 100 is attached to an
insert 114, at least in part, by interference fitting a flange 108 (e.g., 2 circumferential
flange) of the air mover 100 between a layer 110, particularly a forward or rearward
20 layer 110, of the insert 114 and a mass, particularly a layer 116, of spacer material of
the insert 114. Of course, adhesives or additional mechanical fasteners may also
attach the air mover 100 to one or both of the layers 110, 116. In Fig. 13C, an air
mover 100 is attached to an insert 114, at least in part, by interference fitting a flange
108 (e.g., a circumferential flange) of the air mover 100 between a barrier layer 120
75  of the insert 114 and a protective layer 122 of the insert 114, both of which are
nreferably sub-layers of a forward or rearward layer of the insert 114. Of course,
adhesives or additional mechanical fasteners may also attach the air mover 100 to
one or both of the layers 120, 122.
As another preferred attachment of the air mover to the insert, it Is
30  contemplated that the housing of the air mover may be configured to mechanically or
otherwise engage a connector member. As one example, Fig. 10 shows an air
mover 130 having an engagement portion, shown as an annular wall 132 of a
housing 133, that compression fits with an engagement portion, shown as an annular
wall 134, of a connector member 136 and, at least in the embodiment shown,
35  sandwiches a portion 140 (e.g., an annular portion) of a layer 142 (e.g., a forward or
rearward layer) of the insert therebetween. As shown, the engagement portion 134

of the connector member 136 is smaller (e.g., has a smaller circumference) than the
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engagement portion 132 of the housing 133 and is compression fit within the portion
132 of the housing 133, although the reverse may also be done as well.

In addition or as alternative to compression fitting, the engagement portions of
the housing and/or connector member may include one or more mechanical interlock
features. In Fig. 11, one of the portions 130, 152 includes a protrusion 156 (e.g., an
annular or semi-annular protrusion) that is configured to extend into one or more
openings 158 (e.g., a cavity) upon location of a housing 160 adjacent the connector
member 162 thereby interlocking the iwo together. In Fig. 12, one or more
protrusions 166 are generally hook shaped and designed to extend through the one
or more openings 168 (e.g., through-holes) upon location of the housing 170
adjacent the connector member 172 thereby interlocking the two together.

In any of the embodiments, it is generally contemplated that the air mover
housing or parts thereof could be made of a variety of material including, without

limitation, metals and plastics. In one preferred embodiment, however, a portion or

isoprene rubber, butylene rubber, urethane rubber, chloroprene rubber, silicone,
combinations thereof or the like.

With reference to Fig. 13, it is contemplated that a portion or the substantial
entirety of a body portion 176 (e.g., annular body wall) of the housing 104 may be
formed of an elastomeric material. Additionally or alternatively, a portion or the
substantial entirety of a flange portion 108 (e.g., an outwardly extending annular
flange wall) of the housing 104 may formed of an elastomeric material.
Advantageously, such elastomeric materials can provide additional tolerance for
compression oOf other forces that may be caused by assembly or usage of seat
including the ventilation and/or heating systems of the present invention.

Generally, it is contemplated that one fan may be attached to an insert or
multiple fans may be attached to an insert and the fans may have variable sizes and
configurations. In one preferred embodiment, the heating and/or ventilation system
of the present invention will include one or multiple fans connected to an insert at
predetermined locations such that those fan[s] are positioned within openings (e.d.,
cavities, through-holes or combinations thereof) of a cushion (e.g., a foam cushion)
of a seat (e.g.,, an automotive seat) upon assembly of the insert to the seat.
Examples of such configuration are shown in the sutomotive seat back 180 and

insert 70 of Figs 8 and 9 and the automotive seat cushion 182 and insert 70 of Figs.
5-9.
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Another desirable embodiment of the present invention is depicted in Fig. 14.
As can be seen. a system 200 is illustrated to have an insert 202 overlaying a seat
cushion 204 and the insert is in fluid communication with an air mover. For heating,
a plurality (e.g., 2, 3, 4 or more) heating pads 205 are disposed upon (e.g., overlay) a
forward layer 206 of the insert 202.

Each of the heating pads 205 includes one or more electrical terminals 208
interconnected by a resistive material 210 and each of the terminal is connected to
an energy source (e.g., electrically connected to the battery of a vehicle). Although
the heating pads 205 may be selected from a variety of heaters, it is preferred that
the heating pads 205 are formed as resistive polymer heaters as discussed herein or
otherwise. Thus, the heating pads 205 may be attached to the forward layer 206 or
other portion of the insert 202 with any of the techniques discussed herein such as
adhesives, mechanical fasteners or the like.

As shown, the forward layer 206 of the insert 202 includes multiple openings
214 for promoting fluid communication between a surface of a seat and the insert
202 as is describe herein. Preferably, although not required, the pads 205 are
disposed on the forward layer 206 away from the openings 214 such that the pads
205 avoid substantial restriction of air flow through the openings 214.

Also shown, busses or wires 220 can extend between and connect the
terminals 208 of the pads 205 for allowing the flow of electrical current therethrough.
In a preferred embodiment, the busses or wires 220 are meandering (e.g., travel Is a
side to side manner, zig-zag manner or the like) as they extend from one terminal
208 to others. Such indirect extension can accommodate stretching of the insert
and/or movement of the terminals 208 toward and/or away from each other. Itis also
contemplated that the busses 220 can be located outside the rest of the insert or may
extend from one terminal to another at least partially inside the layers (e.g., between
the forward layer and the spacer ahd/or rearward layer) of the insert.

As additional or alternative aspect of the present invention, it is contemplated
that a portion (e.g., a flange) of the air mover housing can overlap a seat cushion for
supporting the air mover. In such an embodiment, the air mover may be attached
(e.g., adhesively secured) to the spacer material or may only be located adjacent an
in fluid communication with the spacer material of an insert.

With reference to Fig. 15, a system 250 Is illustrated to include a seat insert
252 located over a seat cushion 254. The system 250 includes an air mover 258
with a fan 260 and a housing 262. As shown, the air mover housing 262 includes an
annular flange 266 that extends outwardly from the air mover 258 and is designed {o

" overlap a portion of the seat cushion 254 for supporting the air mover 258. In the
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particularly embodiment illustrated, the cushion 254 includes an annular cavity 270
for receipt of the flange 266.

The insert 252 includes a bag 274 that has one main opening 276 suitable for
receipt of spacer material 278. As shown, the bag 274 defines a forward barrier layer
280 and a rearward barrier layer 282 and the main opening 276 is sealed adjacent
one side edge of the insert 252 by, for example, melt sealing, folding over of the bag,
adhesive sealing, sewing, combinations thereof or the like. The forward layer 280
includes multiple openings 286 (e.g., holes or perforations) for fluid communication
with a trim surface of a seat and the rearward layer 282 includes at least one opening
290 for fluid communication with the air mover 258. Optionally, the air mover 258,
particularly its housing 262 may be secured (e.g., adhesively or otherwise) to the
spacer material 278.

As further additions or alternatives, and with reference to Figs. 15A and 15B,
it is contemplated that an insert 294 may be formed by covering substantially only the
edges 296 of a spacer material 297 with barrier layers 298. As shown, barrier layers
298 wrap about edges 296 of the spacer material 297 while leaving substantial body
portions (e.g., 30%, 50%, 60% or more) of the spacer material 297 uncovered by the

barrier layers.

Unless stated otherwise, dimensions and geometries of the various structures
depicted herein are not intended to be restrictive of the invention, and other
dimensions or geometries are possible. Plural structural components can be
provided by a single integrated structure. Alternatively, a single integrated structure
might be divided into separate plural components. In addition, while a feature of the
present invention may have been described in the context of only one of the
illustrated embodiments, such feature may be combined with one or more other
features of other embodiments, for any given application. It will also be appreciated
from the above that the fabrication of the unique structures herein and the operation
thereof also constitute methods in accordance with the present invention.

The preferred embodiment of the present invention has been disclosed. A
person of ordinary skill in the art would realize however, that certain modifications
would come within the teachings of this invention. Therefore, the following claims

should be studied to determine the true scope and content of the invention.
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CLAIMS

WHAT IS CLAIMED IS:

1. A seating system, comprising:.

2 vehicle seat having a seat cushion and a seat backrest cushion, at least
one of which is ventilated, each ventilated component having an air-permeable trim
surface at the occupant contact areas of the seat;

an insert located beneath the trim surface of each ventilated component, the
insert including the foliowing:

. a spacer material creating an open space within the insert; and

. at least one sealed edge; and

an air mover attached to the insert in fluid communication with the open
space of the spacer sub-layer, wherein the air mover is received in an opening of

either the seat cushion or the backrest cushion.

2. A seating system as in claim 1 wherein at least one of the following:

l. the air mover is attached to an outer surface of the insert by an
adhesive, one or more mechanical fasteners or both;

1 the air mover includes a flange disposed between a layers of the
insert for assisting in attaching the air mover to the insert;

lil. the air mover includes the flange disposed between a layer of the
insert and the spacer material for assisting In attaching the air mover
to the insert; or

\"2 a layer of the insert is sandwiched between a connector member and

the air mover for assisting in attaching the air mover to the insert.

3. A system as in claim 1 or 2 wherein the insert includes an extension

that extends behind the cushion of the seat to the air mover.

4, A system as in claim 1, 2 or 3 further comprising a control unit in
communication with the air mover wherein the control unit is programmed with
instructions for commanding the air mover and the heater sub-layer to change output
levels if a temperature sensor senses a temperature above or below one or more
threshold levels wherein a plurality of through-holes extend through a forward
surface of the insert and the through-holes get progressively larger from one side of

the insert to another.
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5. A system as in any of claims 1-4 wherein the insert includes a forward

layer that includes a barrier material laminated to a heater with an adhesive.

> 6. A system as in any of claims 1-5 wherein the insert includes a seam
located on a bottom surface of the insert and the seat or backrest cushion includes a

channel for receiving the seam and assisting In attaching the insert to the cushion.

7. A system as in any of claims 1-6 wherein a barrier material is insert

10  molded about the spacer material.

8. A system as in any of claims 1-7 wherein the insert is formed of a bagd

containing the spacer material, the bag being sealed at the single sealed edge.

15 9. A system as in claim 8 wherein the bag is folded over onto itself at the

single sealed edge.

10. A system as in any of claims 1-9 wherein the air mover includes a

housing that is at least partially formed of an elastomeric and/or rubber material.

20
11, A seating system as in any of claims 1-10 wherein the at least one

sealed edge is a single sealed edge.

12. A system as in any of claims 1-11 wherein multiple spaced apart

25  heater pads are disposed upon a surface of the insert.

13. A system as in any of claims 1-12 wherein a housing of the air mover

includes the flange and the housing is at least partially formed of an elastomeric or

rubber material.

30
14, A system as In any of claims 1-13 further comprising a heater

disposed over the insert, the heater including a polymeric resistive material.

15. A system as in claim 14 wherein the resistive material includes a

35  conductive metal dispersed throughout the polymeric material.
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16. A system as in claim 14 or 15 wherein the heater includes an

adhesive layer.
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