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The invention provides a method and apparatus for climate control of an individualized

occupant seat.
providing conditioned air to a vehicle seat’s occupant.

10

In the practice of this invention, there is a method and apparatus for
Conditioned air is obtained from a

central source in the vehicle and is channeled through the seat. The air is then separated into

a plurality of smaller subchannels via a manifold. The air is then further divided up, i.e.,
diffused, through a layer of reticulated foam. This reticulated foam takes the place of the
upholstery backing foam that is normally used in a vehicle seat. The air passes through the
foam, both perpendicular to, as well as parallel with, the seat cushion surface. The air, in

15
heating and cooling of the vehicle seat’s occupant.

Prior Art

exiting the reticulated foam, is directed through the seat covering. The air provides for

" Temperature modified air for environmental control of living or working space is

20

typically provided to relatively extensive areas, such as entire buildings, selected offices, or

suites of rooms within a building. In the case of vehicles, such as automobiles, the entire
vehicle is cooled or heated as a unit. There are many situations, however, in which more
selective or restrictive air temperature modification is desirable, the ultimate use of which
is to enhance the comfort of human beings. For example, it is desirable to provide a chair

25

or seat, the immediate surroundings of which can be selectively cooled or heated, and yet the

modified effect cannot be noted to any substantial extent beyond that range.

It is also desirable to provide an individualized climate control for an occupant seat
so that substantially instantaneous heating or cooling can be achieved. For example, an
automotive vehicle exposed to the summer weather, where the vehicle has been parked in an

30

unshaded area for a long period of time, can cause the vehicle seat to be very hot and

uncomfortable for the occupant for some time after entering and using the vehicle, even with

normal air conditioning.

Even with normal air-conditioning, on a hot day, the seat

occupant’s back and other pressure points may remain sweaty while seated. Also, in the
winter time, it is highly desirable to have the ability to quickly warm the seat of the occupant

35

to facilitate the occupant’s comfort, especially where the normal vehicle heater is unlikely

to warm the vehicle’s interior as quickly. For such reasons, there has long been a desire for
a seat which provides for the comfort of human beings primarily by cooling or heating the

occupant, as desired by the user.

One technique employed to attempt to provnde occupant individualized comfort has

40

been to use seating which either warms or cobls the occupant via conduction.
embodiment requires a number of currently non-standard companents, such-as spegialized -
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5 heating and cooling, it nevertheless does not achieve optimal operation without sacrifice of
the comfort of the user. Also, excessive accumulation of condensate can occur, with the
potential of spilling and damaging the vehicle in the vicinity of the seat.
Yet another technique employed to provide localized heating and cooling of an
occupant has been to alter the above technique by allowing some of the conditioned air to
10 escape the confines of the seat in order to provide some convection cooling or heating of the
occupant. However, the same problems of non standard and specialized parts remains. For
example, non-standard oval helically wound metal wire springs or molded plastic tubes, and
a bladder-type containment layer for specialized fluids to facilitate the heat transfer are used.
Other non-standard parts can include metal wire plenum coils or layers of copper or
15 aluminum cloth. Yet another non-standard part that may be used in the seat construction is
a pair of plastic sheets in facing relationship and heat sealed at a number of points and that
also requires a Fluorinert liquid in order to provide for high thermal transfer properties. A
condensate collection system is preferably needed along with the air conditioning unit,
requiring more complex parts and maintenance. If the condensate collection system were not
20 provided, then undue liquid accumulation would occur within the main exchanger housing
for conditioned air. This is undesirable because excessive condensate accumulation reduces
the main exchanger performance.
Further problems with the techniques available are that the air conditioning supply
units and their accompanying condensate collection systems may require additional wiring
25 apparatus. This includes requiring electrical cabling that is plugged into the cigarette lighter
socket of an automobile in order to power the equipment.
Other problems that have been experienced with existing techniques include that the
construction of the seats are not easily integratable into existing seat construction methods.
The techniques require a significantly greater number of parts as compared to existing
30 automotive seats, and often require non-standard parts. The parts used are typically more
complex than other existing air distribution methods. In the past, this has lead to increased
costs if individualized occupant cooling was provided. Also, the mechanical comfort of the
seat is appreciably affected in the techniques employed, as compared to the comfort provided
by standard automotive seats, wherein the user is able to distinguish between the comfort of
35 the two. Further, the cirrent techniques are problematic in the ability for vehicle designers
to provide modern seating embodiments and stylistic designs. Yet another problem is that
the techniques employed above do not provide good insulation for holding conditioned air
until it is used by the occupant.
Therefore, it is desirable to provide a simple construction of a vehicle occupant seat
40 which requires little, if any, non-standard parts and which utilizes commonly available
materials. It is contemplated that a simple seat construction can be utilized as an automobile
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compromise the mechanical comfort of the seat. Further, the invention allows for the use
of a plurality of various air conditioning sources.
In an embodiment, the conditioned air is channeled from an inlet to the relative top
or seating surface side of the seat cushion through one main channel opening. The air flow
10 then branches off via a single manifold to a plurality of subchannels which travel along the
seating surface side of the interior foam cushion. The air then exits the subchannels via a
reticulated foam layer. The reticulated foam layer facilitates both perpendicular, as well as
parallel, air flow relative to a seating surface side of the foam. The air travels to the seat
cushion seating surface and exits the seat through an air permeable fabric. Air flow through
15 the seat provides for relatively quick comfort adjustment of the seat’s occupant. The air flow
can also be used to initially warm up or cool down the seat prior to use by the occupant, if
desired.
An alternate embodiment of the invention involves dividing the air into a plurality of
main channels on the bottom of the interior foam seat cushion, where the bottom represents
20 the surface opposite the océupant seating surface. The air then enters a plurality of local
manifolds, travels to the top surface of the interior foam cushion, and exits the manifold
along a plurality of subchannels. Each group of subchannels preferably service a single
manifold. The air then travels along the top surface of the seating cushion and is diffused
through a layer of reticulated foam and onto the occupant, as previously described.
25 Other variations of this invention are possible. For example, if desired, a secondary
structure may be incorporated into the interior foam cushion to assist supporting the channel
side walls, in order to prevent them from crushing under the weight of the seat’s occupant.

In yet another alternate embodiment, the seams that are already present in the seat can
30 be utilized as either primary or secondary channels to direct 2ir flow next to the occupant.
The sewn seams can be utilized as distribution channels, to supplement or replace the
reticulated foam layer. Air distribution is accomplished through the seat’s sewn seams to
direct air to the occupant from the channels or subchannels. The seams have the advantage
of eliminating any barriers of fabric and allowing the air to flow so that it will be in direct

35 contact with the occupant.

The invention is easily integratable into existing seat construction methods. In a
preferred embodiment, the invention requires substantially the same number of parts as
existing automotive seats. Using less parts and complexity than previous air distribution
techniques results in a lower cost to utilize this invention. Further, the mechanical comfort

40 of the seat is not appreciably affected, as generally the same basic types of materials that are
used in vehicle seats today are utilized for the air distribution method and apparatus. The
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description when considered in connection with the accompanying drawings, wherein:

5 FIG. 1 is a sectional view of the air plenums of the seat cushion;
FIG. 2 is a plan view schematic representation of an alternate embodiment of the
distribution channels contained in a seat cushion;
FIG. 3 is a sectional view of the cushion as shown in FIG. 2;
FIG. 4 is a perspective view of yet another air plenum embodiment, wherein the seat
10 covering is not shown for clarity and which illustrates a method for reinforcing the air

plenums;
FIG. 5 is a sectional view of the air plenum strengthening method as shown in FIG.

4;
FIG. 6 is a sectional view of an alternate embodiment of providing diffused air from

15 the air plenums to the seat user/occupant;
FIG. 7 is a side view schematic representation of one embodiment of the invention

illustrating the overall air circulation path;
FIG. 8 is a sectional view illustrating the path of air in the interior portion of the seat

depicted in FIG. 7
20 FIG. 9 is an alternate embodiment of the internal air flow path of the seat embodiment

as shown in FIG. 7;
FIG. 10A is a top sectional view of yet another alternate embodiment of the internal

air flow path of the seat embodiment as shown in FIG. 7; and
F1G. 10B is a side sectional view of the alternate embodiment of the internal air flow

25 path of the seat embodiment as shown in FIG. 10A:
30
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and is opposite the occupant side 24 of the seat cushion 10. The air inlet 12, the channel
walls 15, and a portion of the subchannel walls 26, 27 are substantially formed by standard
automotive seat cushion foam material 30. The subchannel walls 36, 37 nearest the occupant
side 24 of the seat cushion 10 preferably are formed by reticulated foam 40. The reticulated

10 foam is encapsulated by a layer of automotive upholstery 42 that is preferably air permeable.

The conditioned air 5 passes from the subchannel regions into the reticulated foam
layer 40. Within the reticulated foam, the conditioned air is free to move both vertically and
horizontally relative to the occupant side 24 of the seat cushion 10. The conditioned air then
exits the reticulated foam through the automotive upholstery to impinge the occupant,

15 wherein the occupant is in close proximity to the occupant side 24 of the cushion 10. In this
manner, the occupant is heated or cooled, as desired, by the conditioned air.

FIGS. 4 and 5 illustrate an alternate embodiment of the invention. General structural
details of the alternate embodiment of FIGS. 4 and 5 are generally similar to the embodiment
described in FIG. 1. FIG. 4 shows a.perspective view of the channels 16, 17, 18 that have

20 been cut into the foam 30. The reticulated foam layer 40 and the automotive upholstery layer
42 have been removed from FIG. 4 for clarity. This alternate embodiment provides for a
wide piece of adhesive-backed material 50, which forms the occupant side of the subchannel
wall 17, In this embodiment, the adhesive-backed material covers the occupant side 24 of
the seat cushion foam 30, such that the subchannels 16, 17, 18 are completely covered. The

25 adhesive-backed material is suitably permeable to air, which may include a plurality of
perforations, as required, throughout the adhesive-backed material. This allows for air to
pass from the subchannels to the reticulated foam 40. The adhesive-backed material assists
in resisting the tendency of the subchannels to crush when the occupant is seated upon the
cushion. _

30 The adhesive-backed material may also provide for additional occupant comfort. For
example, the adhesive-backed material assists in making the subchannels substantially
unnoticeable to the occupant’s hand when feeling the seat. The subchannels are unnoticeable
because the channels are structurally covered by the adhesive-backed material. Therefore,
for example, the penetration by a hand into the subchannels, and penetration of the

35 reticulated foam layer and seat covering into the subchannels when depressed by the occupant
or the occupant’s hand, is prevented. This provides a structural benefit as well as an
aesthetic one, wherein the adhesive-backed material assists in the occupant’s lack of
awareness of the subchannels in the seat cushion.

An alternative embodiment to prevent potential crushing, is that the walls of the

40 channels, manifold, and subchannels formed by the automotive seat cushion foam 30 can be
augmented. The walls are augmented with, for example, stiffeners or liners placed

7
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While the wide perforated or air permeable adhesive-backed material is not preferably
used in the practice of this invention, a tape such as the one described, or other alternate
materials, may be used. For example, gluing a very porous material, such as a strong
cheesecloth-like material, over the subchannels would be another manner of providing extra

10 strength or support to the subchannels. If a adhesive-backed layer is used, it is preferable
that it have relatively minimal stretch characteristics, as well as being more porous, relative
to the foam seat cushion material 30.

The reticulated foam is preferably polyurethane or the like, with approximately 20
pores per inch (ppi). Other porosities, such as 10 ppi, and 30 or 40 ppi, are also acceptable.

IS Currently, 20 ppi is the preferred foam type, as there is a slight drop off in the breathability
of the foam above 20 ppi.

Another alternate embodiment of the invention is shown in FIGS. 2 and 3. This
alternate embodiment provides for a different configuration of the air channel distribution
system. Conditioned air 105, represented by arrows, enters the seat cushion 110 at air inlet

20 112. Air is guided along a plurality of lower main channels 114. The lower main channel
walls 115 are formed by the surface of a resilient material 160 which separates the seat
cushion 110 from the seat cushion springs 162. The upper main channel walls 116 are
formed by seat cushion foam material 130. Air is then guided into the respective manifold
channels 121. The manifold channe] walls 126 are substantially formed by the seat cushion

25 foam 130.

The conditioned air is next directed into the manifold area 120 where the air is further
divided into the respective subchannels 132, 133, 134, 135, 136, 137. From this point on,
the air travels a path substantially similar the air path described in the first embodiment, i.e.,
the conditioned air passes through the reticulated foam layer 140 and through the preferably

30 air permeable automotive upholstery 142 in order to cool or heat the occupant.

As in the first embodiment, the automotive upholstery 142 encapsulates the reticulated
foam layer 140. The reticulated foam layer forms the occupant side 124 subchannel
boundary wall 145 of the respective subchannel 135 and performs a similar wall forming
function for the other subchannels.

35 FIG. 6 shows yet another embodiment in the practice of this invention. Seat cushion
foam 30 again forms the lower walls 26, 29 of the subchannels 16, 19. The upper
subchannel walls 36, 39, are the part of the subchannel which is in closest proximity to the
occupant side 24 of the seat cushion section 61, as shown in FIG. 6. Sewn stitching 62 is
used to coliapse the reticulated foam layer 40 and the automotive upholstery fabric 42

40 through the subchannels 16, 19 and into the seat cushion foam 30. By using the stitching 62
to collapse the seat covering, a "valley” 44 is formed in the seat cushion. The valley’s

8
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the seams 62 used as the primary diffusion areas for directing the conditioned air to the
occupant from the subchannels via the valleys. The sewn seam diffusion area, or valley
embodiment, may be used with any of the alternate embodiments described in connection
with this invention, either with or without foam layers such as the currently preferred

10 reticulated foam layer.

The seat coverings or automotive upholstery used in any of the described embodiments
1s pfeferabiy of an air permeable fabric or synthetic. However, other materials can be used,
such as leather. To help facilitate air flow through alternate materials, such as leather, the
sewn seam diffusion techniques described can be employed. Preferably, materials such as

15 leather are perforated with small holes, in addition to the stitching holes of the sewn seam
diffusion technique, to facilitate the air flow. For example, the holes can be approximately
the same size or larger than the holes made by the stitching of automotive seat coverings.
In addition, the holes can be used together with the sewn seam diffusion techniques.
Alternate sized holes, either larger or smaller, can also be used. However, the smaller the

20 holes, assuming the number of holes remains constant, the more the cooling will rely upon
conduction rather than convection for cooling the occupant. As the holes become smaller,
the convective air flow is proportionately reduced.

FIGS. 7 and 8 show yet another alternate embodiment of the invention. As
schematically shown in FIG. 7, conditioned air 205, represented by arrows, enters the air

25 inlet 212 of the seat configuration 210. The conditioned air is then divided among a plurality
of channels 214 at a manifold area 220. The conditioned air travels along the channels 214
from the manifold area 220 to the foot outlet 217 or the head outlet 218. As shown in
FIG. 7, the foot outlet 217 exhausts near the occupant’s feet. However, the head outlet 218
exhausts out the "back", or non-occupant side of the seat. Alternately, the seat may provide

30 for a head outlet that exhausts on the occupant side 224, preferably near the neck area of the
occupant. In this alternate embodiment, air exiting at the head and foot outlets facilitate
cooling in these respective locations of an occupant that is in close proximity to the occupant
side 224.

Conditioned air 205 is able to cool the occupant of the seat, via an air flow path

35 through the seat fabric, as well. Conditioned air traveling via the channels 214 is directed
at and near the occupant through an air permeable seat covering 242. A reticulated foam
layer is omitted in this embodiment, though it can be added, if desired.

FIG. 8 shows a plurality of air channels 214 which are formed in the seat cushion
foam 230. This sectional view also shows a side support “wing” 239 of the seat, wherein

40 the air channels do not occupy this region of the seat cushion foam. However, in an
alternate embodiment, the channels can extend even into these areas of the seat, if desired.
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to bond the automotive upholstery 242 to the air channel foam 231 at bond line 157. A
relatively non-permeable barrier 258, constructed of a synthetic material, can be placed
between the air channel foam 231 and the seat cushion foam 230 to provide for a pneumatic,
moisture, or thermal barrier, as desired.

10 Another embodiment of the denser air channel foam 231 of FIG. 9 is shown in FIGS.
10A and 10B. Inlet conditioned air is supplied to a first plurality of channels 270, which are
oriented relatively perpendicular to the plurality of channels 214, 215 as previously shown
in FIGS. 7, 8, and 9, and are also perpendicular to the second plurality of channels 272, as
shown in FIG. 10A. The second plurality of channels 272 are oriented substantially similar

15 to the plurality of channels as shown in FIGS. 7, 8, and 9. Channels 270 cooperate with
channels 272, such that the conditioned air is able to pass from the first plurality of channels
270 to the second plurality of channels 272 via a plurality of overlapping common manifold
areas 274. A common manifold area 274 preferably occurs at each intersection of a first
channel with a second channel.

20 The relatively dense air channel forming foam 231 of FIGS. 10A and 10B can be
substituted for the foam 231 as shown in FIG. 9, and may be used with or without the
non-permeable barriers, as well as with or without the adhesive layers. The permeable
automotive upholstery can be augmented or replaced, as desired, with a stitching embodiment
as an air flow path to the occupant, as previously described.

25 The air channel forming foam 231 of the embodiments shown in FIGS. 9, 10A, and
10B is preferably approximately 12 pounds per cubic foot and the seat cushion 230 foam is
preferably approximately 6 pounds per cubic foot. However, other foam densities can be
substituted for either type of foam, and other materials can be substituted for the various
foam types. Any of the foam or foam-like materials described may be suitably cut, laser

30 sculpted, molded, injected, stitched, glued, bonded or other such techniques as are known,
in order to achieve the shapes desired to practice this invention.

If desired, an alternate embodiment of the seat as shown in FIG. 1 can be constructed
for use in, for example, public transportation systems, such as a subway, bus, or other
passenger-carrying vehicle. The seat’s foam 30 of FIG. 1 is replaced with a substantially

35 stiff material, such as fiberglass reinforced ABS. The stiff "cushion” member preferably has
air channels molded or cut into its structure. At least partially encapsulating the stiff
“cushion” member is a substantially resilient member, preferably formed of a reticulated
foam layer or the like. If desired, an air-permeable structural wall, such as a adhesive tape
with holes, or a plastic screen with holes, can be placed between the reticulated foam layer

40 and the stiff cushion or plastic seat. By adding this structural screen or tape, it is more
difficult for an occupant to feel the channels in the stiff materials with either their body while
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backed material descnbed previously. The seat arrangement is covered so as to substantially
encapsulate the plastic channel cushion, the plastic screen and the reticulated foam, for
example, with seat covering material similar to that previously described. The seat

5 components can be assembled via stitching, screwing, bonding, gluing, cutting, and other
means of attachment as is known.

The practice of the invention disclosed herein provides an easy and preferable means
with which to construct a variable temperature seat. This provides for a convenient manner
for environmentally comforting the seat’s occupant.

10 While only preferred embodiments of the invention are described herein in detail, the
invention is not limited thereby. It is believed that the advantages and improved results of
the invention will be apparent from the foregding description. It will be apparent that various
changes and modifications may be made without departing from the spirit and scope of the
invention as sought to be defined in the following claims.
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seat or ether 'such seating embodi nent where the occupant desires to be at a
di tt er ent werssnaeaanent al confort zomﬁassm&mﬂshen geglindi ng PEFAISIYI3SIhe
vehi cl e, roomor office. The anmount air i s nodest because

it AR o

1. Apparatus for selectively varying the environmental temperature of a vehicle

seat comprising:

5 a support member in the seat having an integral air flow path, the air flow path
having an inlet for receiving temperature conditioned air therein, and further having an outlet
with an integral plurality of air channels proximate an outer surface of the support member;

the outer surface of the support member connecting to a porous member which
substantially covers the outer surface area of the support member, the porous member having

10 an interface with the integral plurality of air channels; and

a seat covering substantially encapsulating the porous member to the support
member.

2. An apparatus as defined in claim 1 wherein the support member comprises a
15 fiberglass reinforced plastic.

3. An apparatus as defined in claim 1 wherein the support member comprises a
foam.

20 4. An apparatus as defined in claim 1 wherein the support member comprises a
cellular spongy material.

5.  An apparatus as defined in claim 1 wherein the porous member comprises a first

porous member and a second porous member, the outer surface of the support member

25 connecting to the first porous member which substantially covers the outer surface area of

the support member, the first porous member having an interface with the integral plurality

of air channels; and the second porous member substantially encapsulating the first porous
member.

30 6. An apparatus as defined in claim 5 wherein the first porous member is a
substantially mono-directional porous member.

7. An apparatus as defined in claim 5 wherein the first porous member is a
substantially stiff and porous plastic screen material.

35
8. An apparatus as defined in claim 5 wherein the second porous member is a

substantially multi-directional porous member.

9.  An apparatus as defined in claim 5 wherein the second porous member is a
40 substantially mono-directional flexible porous member.

2
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4 Sumﬁb“)g g,he | nvention jmumuyﬁﬁﬂul mention r el at epcirysaddsopr oved
met had and apparatus for pr |

oned air to the occupant of a
vehicl e seat without requiring a significant amount of extra parts or
ihcreased clkts Amaupammmscdéﬁhai iacktimrﬁjwhdeirﬁht oloposhmectionsl flegibid parbus | on
to the g h xotically designed
parts g%glb&r)é: EHF R%’?‘gﬁi%y &%?anvﬁ%% g&rﬁnga %%’P s?he seat. Further,
the invention allows for the use of a plurali ty of various air conditioning
sources. 11. An apparatus as defined in claim 5 wherein the second porous member

5 comprises a reticulated foam.

12.  An apparatus as defined in claim ! wherein the seat covering incorporates a
plurality of stitched valleys that compress the seat covering into the porous member such that
air is able to pass from the cushion outlet to the formed valleys.

10
13.  An apparatus as defined in claim | wherein the seat covering incorporates a
plurality of stitched valleys that contact the porous member such that air is able to exit from
the cushion outlet to the formed valleys.
15 14.  An apparatus as defined in claim 1 wherein the seat covering comprises an air
permeable material.
15.  An apparatus as defined in claim 1 wherein the seat covering comprises an air
permeable fabric.
20

16.  An apparatus as defined in claim 1 wherein the seat covering comprises a
perforated leather.

17.  An apparatus as defined in claim 1 further comprising a backrest portion and
25 a sitting portion.

18.  Apparatus for selectively varying the environmental temperature of a vehicle
seat comprising: ' _
a resilient cushion forming a support member in the seat having an integral air
30 flow path, the air flow path having an inlet for receiving temperature conditioned air therein,
and further having an outlet with an integral plurality of air channels proximate an outer
surface of the cushion; and
the outer surface of the cushion connecting to a flexible seat covering
substantially encapsulating the outer surface area of the cushion, the fiexible seat covering
35 having an interface with the integral plurality of air channels. |

19.  An apparatus as defined in claim 18 wherein the resilient cushion comprises a
cellular spongy material.

40 20. An apparatus as defined in claim 18 wherein the resilient cushion comprises a

s I

foam.



‘I'n-an enbodi ment, the conditioned air is channeled froman inlet to the
rel at i-vewb®s/iaq09seat i ng surface side.of the seat cushi on PETBISHHIGSHE mai n
channel opening. The air flow 10 t hen branches off via a single manifold

to a plurality of subehannels which travel alaong the seatin ur.face side
of lhe interi gl f oAfnapRatRiusnas feldned; | cRER @%&?h‘é"%‘lf%%nﬁ?’g blg; porgus

reticul atsmBerant loae surfideof el alshﬁhaﬁnﬁcwng Itaytke fikgibid porate mentiieh which

di ; |
per pend! Gt Miafl§ cifiss piSoRY Artafl %ueg'oﬁ tlel Ahib#! b 'fl%?lbié)%(?oﬁ?ﬁ'khﬂgr RRVidgCe
exi ts t handetgrface wathghe amcana} plygality 8 pir qhgme,l% wlmrqszthq,ﬂ,e{up}ede;gguslglem ef he

seay proyi gaviwicHed tthwédnvak Xushios ind i fiexibladidtoveririg. of the seat’s
occupant. The air flow

22.  An apparatus as defined in claim 21 wherein the flexible porous member is a
substantially multi-directional porous member.

10 23.  An apparatus as defined in claim 21 wherein the flexible porous member is a
substantially mono-directional flexible porous member.

24. An apparatus as defined in claim 23 wherein the mono-directional flexible
porous member comprises a plurality of substantially mono-directional channels.

15
25. An apparatus as defined in claim 2] wherein the flexible porous member

comprises a reticulated foam.

26.  An apparatus as defined in claim 18 wherein the seat covering incorporates a
20 plurality of stitched valleys that compress the seat covering into the seat cushion such that
air is able to pass from the cushion outlet to the formed valleys.

27.  An apparatus as defined in claim 18 wherein the seat covering incorporates a
plurality of stitched valleys that contact the seat cushion such that air is able to exit from the
25 cushion outlet to the formed valleys.

28.  An apparatus as defined in claim 18 wherein the seat covering comprises an air
permeable material.

30 29.  An apparatus as defined in claim 18 wherein the seat covering comprises an air

permeable fabric.

30. An apparatus as defined in claim 18 wherein the seat covering comprises a
perforated leather. '
35
31.  An apparatus as defined in claim 18 further comprising a backrest portion and

a sitting portion.
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can él so be used to initially warmup or cool down-the s | 0 use hy
t he. oc'c‘UBe?ﬁ’tl‘,“o?f desired. An alternate enbodi nent of thegﬁ,\l/%%’lgg#i nvol ves
dividing the air into a plurality of main channels on the bottom of the

interior foam seﬁ%g%ﬁeifap selitfVefy VRSid20iht ARVIrBRMEREN tetnpePature $1& vepEfeace

opposite the occupant seating surface. ®The air then enters a plurality of
| ocal n¥At FYNPESINEr avel s to the top surface of the interior foam cushion,
and exits the naacélhliar spongy matepialicushionyforhingasuppon elembeEar thegeatuaving

SoCnan R B A0 g e i T VI i b it
5 conditioned air therein, and further having an outlet with an integral plurality of air channels
proximate an outer surface of the cushion;
the outer surface of the cushion connecting to a reticulated foam which
substantially covers the outer surface area of the cushion, the reticulated foam having an
interface with the integral plurality of air channels; and
10 an air permeable seat covering substantially encapsulating the reticulated foam

to the cushion.

33.  An apparatus as defined in claim 32 wherein the seat covering incorporates a
plurality of stitched valleys that compress the seat covering into the flexible porous member
15 such that air is able to pass from the cushion outlet to the formed valleys.

34.  An apparatus as defined in claim 32 wherein the seat covering incorporates a
plurality of stitched valleys that contact the flexible porous member such that air is able to
exit from the cushion outlet to the formed valleys.

20 '

35. Apparatus for selectively varying the environmental temperature of a vehicle

seat comprising:
a foam cushion forming a support member in the seat having an integral air
flow path, the air flow path having an inlet for receiving temperature conditioned air therein,
25 and further having an outlet with an integral plurality of air channels proximate an outer
surface of the cushion;
the outer surface of the cushion incorporating a flexible substantially honeycomb
channel arrangement that covers at least a portion of the outer surface area of the cushion,
the honeycomb channel arrangement having an interface with the integral plurality of air
30 channels; and
an air permeable seat covering substantially encapsulating the honeycomb
channel arrangement to the cushion.

36. An apparatus as defined in claim 35 wherein the honeycomb channel
35 arrangement comprises a substantially mono-directional flexible porous member.

37. An apparatus as defined in claim 36 wherein the mono-directional flexible
porous member comprises a plurality of substantially mono-directional channels.

40 —
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ihfough- a l-ayer” of reticulated foamand onto the occupant, as previ ous| y
descr i &P 9y 1409 Qt her variations of this inventi orPGlifésS9ussbl e. For

exanple, if desired, a secondary structure may be incorporated into the

i nterior foagpcushion to assi S rii t he .channel side walls, in order
totlpr event tH8m f BﬁPB?fagﬁiaﬁgd%ﬁH%‘EBPf ik \%giwmﬁftﬁ? fet SeMEnng YICenoEeS 2| n
yet anotpiemalit] ofestiteted vahibysithatectmpredsehs satrsovening intocthe lfleibily poroas afemben t he
seat CamugDihat afiSs dbiel loffds AdmPinbREhiBH hiffito Bhe REHRAYANIYyChaNNE! s Lo

direct arr ow next to e occupant. € sewn seans can vé utilized as
di stribution channels, to supplenent or replace the reticulated foam /| ayer.
A § distribuB9on As apparanislas sefified i Ebigh 35 RehesdA the s&e \WBvear i chPorates a

plurality of stitched valleys that contact the flexible porous member such that air is able to
exit from the cushion outlet to the formed valleys.
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direct air to the occupant fromthe channels or sulmj'xwméﬂl%f’.“’The seans have
the advantage of elimnating any barriers of fabric and allowing the air to

flow so that it will be in direct 35 contact with the occupant. -The

i 'weBs P is easily integratable into existing seat -eonstructi on nethqds.
« In a preferred enbodi nent, the invention requires subﬁisasﬁ,utahsl@w! Jat e
nunber of parts as existing autonotive seats. Using |le

conplexity than previous air distribution techniques r W!“\‘\m r
cost to utilize this invention. Further, the nechani cal rt 40 of
the scat is not appreciably affect ed‘%as generally the sane basic types of

mat eri al s t hat a%
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used in vehi cl e seats today are utilized for the air distribution nethod
and appepgidge The 5 seat styling and design are al secriosssapsweci ably
changed. Finally, the inherent tendencies or the existing foam construction
of vehicle seats is a good insulator for holding and maintaining the
conditioned air until it is delivered to the seat occupant. This achi eves
maxi mum conf ort
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appremat ed as the sane becone better understood by reference to the

fol | owy@es/siQbsi | ed description when considered in conneRETHHIPIN t he
acconpanyi ng drawi ngs, wherein: 5 FIG 1 is a sectional view of
the air plenuns of the seat cushion; FIG 2 is a plan view schenatic
representation of an alternate embodi rrent of the distribution channels

contained in a seat cushion; FIG 3 ﬁonal vi ew of the cushion as
shown in FIG 2; PIG 4 is a persps AT oD of yet another air plenum
enbodi nent, wherein the seat 10 cove 0 g is not showmn for clarity and

which illustrat 6_532 rre/t/éhodé %”Q}C'%twi2‘4 /¢ f?
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pl enums: FIG. 5% s a sectional view of the air plenum strengthening nethod
as shotWOASI#98 4. FIG 6 is a sectional view of an al t BERASS4/BSOdI ment

of *providing diffused air from 15 the air plenuns to the seat
user/occupant; FIG 7 is a side view schematic representation of one
enbodi nent of the invention illustrating the overall air circul-ation path;

FIG 8 is a sectional W ilisistrating the path of air in the interior
portion of the seat %
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_ depi §Ted_in 7. FIG 9 is ap al RERLAGIESAIND At oﬁ“t[he
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The invention provides a method and apparatus for climate control of an individualized
occupant seat. In the practice of this invention, there is a method and apparatus for
providing conditioned air to a vehicle seat’s occupant. Conditioned air is obtained from a

10 central source in the vehicle and is channeled through the seat. The air is then separated into
a plurality of smaller subchannels via a manifold. The air is then further divided up, i.e.,
diffused, through a.layer of reticulated foam. This reticulated foam takes the place of the
upholstery backing foam that is normally used in a vehicle seat. The air passes through the
foam, both perpendicular to, as well as parallel with, the seat cushion gurface. The air, in

o exiting the reticulated foam, is directed through the seat covering. The air provides for
heating and cooling of the vehicle seat’s occupant.

Prior Art

Temperature modified air for environmental control of living or working space is
typically providéd to relatively extensive areas, such as entire buildings, selected offices, or
suites of rooms within a building. In the case of vehicles, such as automobiles, the entire
vehicle is cooled or heated as a unit. There are many situations, however, in which more
selective or restrictive air temperature modification is desirable, the ultimate use of which
is to enhance the comfort of human beings. For example, it is desirable to provide a chair
or seat, the immediate surroundings of which can be selectively cooled or heated, and yet the
modified effect cannot be noted to any substantial extent beyond that range.

It is also desirable to provide an individualized climate control for an occupant seat
so that substantially instantaneous heating or cooling can be achieved. For example, an
automotive vehicle exposed to the summer weather, where the vehicle has been parked in an
unshaded area for a long period of time, can cause the vehicle seat to be very hot and
uncomfortable for the occupant for some time after entering and using the vehicle, even with
normal air conditioning. Even with normal air-conditioning, on a hot day, the seat
occupant’s back and other pressure points may remain sweaty while seated. Also, in the
winter time, it is highly desirable to have the ability to quickly warm the seat of the occupant
to facilitate the occupant’s comfort, especially where the normal vehicle heater is unlikely
to warm the vehicle's interior as quickly. For such reasons, there has long been a desire for

a seat which provides for the comfort of human beings primarily by cooling or heating the
occupant, as desired by the user.

20

30

35

One technique employed to attempt to provide occupant individualized comfort has
been to use seating which cither warms or cools the occupant via conduction. This
embodiment requires a number of currently non-standard components, such as specialized

40
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7 Detailed Description In a first enbodi nent of the invention—condi-ti-oned
air 5, represented by arrows, is supplied to the air inlet 12 of

autonptive seat cushion 10 as shown in FIG 1. The condi Th
t hrough the main channel 14 and is divided via the manifol

subchannel s 16, 17, as shown in FIG 1. The air inlet 12
entrance side 22, 2

l
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coil spring elements specifically configured for heat transfer, muitiple layers ot matenial to
enclose the non-standard coil springs, and additional air flow barrier layers.

One limitation of this embodiment is that it does not use common elements presently
available that can be used to construct vehicle seats. While this embodiment provides some
heating and cooling, it nevertheless does not achieve optimal operation without sacrifice of
the comfort of the user. Also, excessive accumulation of condensate can occur, with the
potential of spilling and damaging the vehicle in the vicinity of the seat.

Yet another technique employed to provide localized heating and cooling of an
occupant has been to alter the above technique by allowing some of the conditioned air to
escape the confines of the seat in order to provide some convection cooling or heating of the
occupant. However, the same problems of non standard and specialized parts remains. For
example, non-standard oval helically wound metal wire springs or molded plastic tubes, and
a bladder-type containment layer for specialized fluids to facilitate the heat transfer are used.
Other non-standard parts can include metal wire plenum coils or layers of copper or
aluminum cloth. Yet another non-standard part that may be used in the seat construction is
a pair of plastic sheets in facing relationship and heat sealed at a number of points and that
also requires a Fluorinert liquid in order to provide for high thermal transfer properties. A
condensate collection system is preferably needed along with the air conditioning unit,
requiring more complex parts and maintenance. If the condensate collection system were not
provided, then undue liquid accumulation would occur within the main exchanger housing
for conditioned air. This is undesirable because excessive condensate accumulation reduces
the main exchanger performance.

Further problems with the techniques available are that the air conditioning supply
units and their accompanying condensate collection systems may require additional wiring
apparatus. This includes requiring electrical cabling that is plugged into the cigarette lighter
socket of an automobile in order to power the equipment. '

Other problems that have been experienced with existing techniques include that the

" construction of the seats are not easily integratable into existing seat construction methods.

The techniques require a significantly greater number of parts as compared to existing
automotive seats, and often require non-standard parts. The parts used are typically more
complex than other existing air distribution methods. In the past, this has lead to increased
costs if individualized occupant cooling was provided. Also, the mechanical comfort of the
seat is appreciably affected in the techniques employed, as compared to the comfort provided
by standard automotive seats, wherein the user is able to distinguish between the comfort of
the two. Further, the current techniques are problematic in the ability for vehicle designers
to provide modern seating embodiments and stylistic designs. Yet another problem is that
the techniques employed above do not provide good insulation for holding conditioned air
until it is used by the occupant.

Therefore, it is desirable to provide a simple construction of a vehicle occupant seat
which requires little, if any, non-standard parts and which utilizes commonly available
materials. It is contemplated that a simple seat construction can be utilized as an automobile

i
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~and is opposite the occupant side 24 of the seat cushion 10. The air inlet
12, the channel walls 15, and a portion of the subchannel walls 26, 27 are
substantially formed by standard autonotive seat cushion foam material 30.
The subchannel walls 36, 37 nearest the occupant side 24 of the seat
cushion 10 preferably are formed by reticul ated foam 40. The reticulated 10
foamis encapsul ated by a | ayer of auBonotive upholstery 42 that is
preferably air perneable. The conditioned air 5 passes fromthe subchannel
regi ons into sdakor ether sucht ssatifgoembodiment whére thY pboupartt iesires tto el Atz ditferenmm

the conditi onewvirehmeritdl chmfet iode AN thelRBirbundMp lukez bt te Feik1d) Rbdm BPbMCL.Y The
relative to tpRodf oHRaRtoRkd!Sr 3 mBlest BiBaRE Me HUSR R bobl of eGP Rl e

ai r then small and localized so that it will not disturb others in the vehicle or room.
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10

occupant, 15 wherein the occupant is in close proximty—te—the-occupant_
al ternate enbodi nent of the invention. CGeneral structural
channels 16, 17, 18 that have 20 been cut into the foam 30. The
Symmary. of the davention
conditioned air to the occupant of a vehicle seat without requiring a significant amount of
compromise the mechanical comfort of the seat. Further, the invention allows for the use
or seating surface side of the seat cushion through one main channel opening. The zir flow
reticulated foam layer. The reticulated foam layer facilitates both perpendicular, as well as
I5 the seat provides for relatively quick comfort adjustment of the seat’s occupant. The air flow

exits the reticulated foamthrough the autonotive uphol stery to inpinge the
side 24 of the cushion 10. In this manner, the occupant i§. ?‘at d or
cool ed, as desired, by the conditioned air. FIGS. 4 and 56}'% Eﬂ mi‘milaced
al ternate enbodi nent of FIGS. 4 and 3 are generally sinla I ,,
enbodi ment described in FIG 1. FIG 4 shows a perspective view of the
reticul dted WEh®™ he aut onotive uphol stery layer 42 have been
removed from FI GTh gresentcinzgntioy relgtas ¢ ad irpravedemethisb eiidrapparains dor depsidingr a
extra parts or increased costs, as compared to a standard vehicle seat. Air distribution to the
S occupant is provided without having to usé exotically designed parts and does not
of a plurality of various air conditioning sources.
In an embodiment, the conditioned air is channeled from an inlet to the relative top
then branches off via a single manifold to a plurality of subchannels which travel along the
seating surface side of the interior foam cushion. The air then exits the subchannels via a
parallel, air flow relative to a seating surface side of the foam. The air travels to the seat
cushion seating surface and exits the seat through an air permeable fabric. Air flow through
can also be used to initially warm up or cool down the seat prior to use by the occupant, if
desired.

An altermate embodiment of the invention involves dividing the air into a plurality of
main channels on the bottom of the interior foam seat cushion, where the bottom represents
the surface opposite the occupant seating surface. The air then enters a plurality of local
manifolds, travels to the top surface of the interior foam cushion, and exits the manifold
along a plurality of subchannels. Each group of subchannels preferably service a single
manifold. The air then travels along the top surface of the seating cushion and is diffused
through a layer of reticulated foam and onto the occupant, as previously described.

Other variations of this invention are possible. For example, if desired, a secondary
structure may be incorporated into the interior foam cushion to assist supporting the channel
side walls, in order to prevent them from crushing under the weight of the seat’s occupant.

20

25

In yet another alternate embodiment, the seams that are already preseat in the seat can
be utilized as either primary or secondary channels to direct air flow next to the occupant.
The sewn seams can be utilized as distribution channels, to supplement or replace the
reticulated foam layer. Air distribution is accomplished through the seat's sewn seams to
direct air to the occupant from the channels or subchannels. The seams have the advantage

of eliminating any barriers of fabric and allowing the air to flow so that it will be in direct
35 contact with the occupant.

30

The invention is easily integratable into existing seat construction methods. In a
preferred embodiment, the invention requires substantially the same number of parts as
existing automotive seats. Using less parts and complexity than previous air distribution
techniques results in a Jower cost to utilize this invention. Further, the mechanical comfort
of the scat is not appreciably affected, as generally the same basic types of materials that are
used in vehicle seats today are utilized for the air distribution method and apparatus. The

40
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wi de pi ece of adhesive-backed material 50, which forns the occupant side of
t he subchannel wall 17. In this enbodi nent, the adhesive-backed materi al
covers the occupant side 24 of the seat cushion foam 30, such that the
subchannel s 16, 17, 18 are conpletely covered. The 25 adhesi ve- backed
material is suitably pernmeable to air, which may include a plurality of
perforations, as required, throughoutsthe adhesive-backed material. This
allows for air to pass fromthe subchannels to the reticul ated foam 40. The
adhesi veibackag sting ahditiesnarciiso roh agpectiablyi chghgbdle Finaiy] RIkCiindvént tdi@encies ot

subchannel s t g GLili f4IF BorlstPeniBf SHARRIe séats iS5 BSRUn R 1 HoIdtES Rk Mintaining

the conditioned air until it is delivered to the seat occupant. This achieves maximum comfort
levels, that this invention provides in a very energy efficient mode, while requiring no
3 complex systems or devices in order to practice this invention.
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30 Te adhesi ve-backed material may al so provide for additional
occupant confort. For exanple, the adhesive-backed material assists in
maki ng the subchannel s substantially unnoticeable to the occupant's hand
when feeling the seat. The subchannel s are unnoticeabl e because the
channel s are structurally covered by the adhesive-backed material .
Therefore, for exanple, the penetraggon by a hand into the subchannels, and
penetration of the 35 reticul ated foam | ayer and seat covering into the
subchannel s when depressed by the occupant or the occupant's hand, is

prevent bd. Thiiel Descriptibnsolzthe Dramings al benefit as wel | as an aest heti ¢ one,
wher ei n t he adheyphese atbothed feamied| hspkcts i i eaniagest dfethe prasenm iivestidnael &f

appreciated as the same become better understood by reference to the following detailed
description when considered in connection with the accompanying drawings, wherein:
5 FIG. 1 is a sectional view of the air plenums of the seat cushion;

FIG. 2 is a plan view schematic representation of an alternate embodiment of the
distribution channels contained in a seat cushion;

FIG. 3 is a sectional view of the cushion as shown in FIG. 2;
FIG. 4 is a perspective view of yet another air plenum embodiment, wherein the seat

10 covering is not shown for clarity and which illustrates a method for reinforcing the air
plenums;

FIG. 5 is a sectional view of the air plenum strengthening method as shown in FIG.
4;
FIG. 6 is a sectional view of an alternate embodiment of providing diffused air from
15 the air plenums to the seat userfoccupant;

FIG. 7 is a side view schematic representation of one embodiment of the invention
illustrating the overall air circulation path;

FIG. 8 is a sectional view illustrating the path of air in the interior portion of the seat
depicted in FIG. 7,

20 FIG. 9 is an alternate embodiment of the internal air flow path of the seat embodiment
as shown in FIG. 7;

FIG. 10A is a top sectional view of yet another alternate embodiment of the internal
air flow path of the seat embodiment as shown in FIG. 7; and

FIG. 10B is a side sectional view of the alternate embodiment of the internal air flow
25 path of the seat-embodiment as shown in FIG. 10A:
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awar eness of the subehannels in the seat cushion. An al ternative epmbodinent
to prevent potential crushing, is that the walls of the 40 channel s,

mani f ol d, and subchannels forned by the autonotive seat i cedhin
be augnented. The walls are augnented with, for exanple,
|l i ners placed cooperatively with the walls or affixed t RS

desired, in order to provide additignal

1 ile iption
" In a first embodiment of the invention, conditioned air 5, represented by arrows, is
supplied to the air inlet 12 of an automotive seat cushion 10 as shown in FIG. 1. The
conditioned air 5 passes through the main channel 14 and is divided via the manifold 20 into
5 subchannels 16, 17, as shown in FIG. . The air inlet 12 is located on the entrance side 22,
and is opposite the occupant side 24 of the seat cushion 10. The air inlet 12, the channel
walls 15, and a portion of the subchannel walls 26, 27 are substantially formed by standard
automotive seat cushion foam material 30. The subchannel walls 36, 37 nearest the occupant
side 24 of the seat cushion 10 preferably are formed by reticulated foam 40. The reticulated
foam is encapsulated by a layer of automotive upholstery 42 that is preferably air permeable.

The conditioned air 5 passes from the subchannel regions into the reticulated foam
layer 40. Within the reticulated foam, the conditioned air is free to move both vertically and
horizontally relative to the occupant side 24 of the seat cushion 10. The conditioned air then
exits the reticulated foam through the automotive upholstery to impinge the occupant,
- wherein the occupant is in close proximity to the occupant side 24 of the cushion 10. In this
manaer, the occupant is heated or cooled, as desired, by the conditioned air.

FIGS. 4 and 5 illustrate an alternate embodiment of the invention. General structural
details of the alternate embodiment of FIGS. 4 and 5 are generally similar to the embodiment
described in FIG. 1. FIG. 4 shows a perspective view of the channels 16, 17, 18 that have
been cut into the foam 30. The reticulated foam layer 40 and the automotive upholstery layer
42 have been removed from FIG. 4 for clarity. This alternate embodiment provides for a
wide piece of adhesive-backed material 50, which forms the occupant side of the subchannel
wall 17. In this embodiment, the adhesive-backed material covers the occupant side 24 of
the seat cushion foam 30, such that the subchannels 16, 17, 18 are completely covered. The
adhesive-backed material is suitably permeable to air, which may include a plurality of
perforations, as required, throughout the adhesive-backed material. This allows for air to
pass from the subchannels to the reticulated foam 40. The adhesive-backed material assists

in resisting the tendency of the subchannels to crush when the occupant is seated upon the
cushion, '

10

20

25

30 The adhesive-backed material may also provide for additional oécupant comfort. For

example, the adhesive-backed material assists in making the subchannels substantially
unnoticeable to the occupant’s hand when feeling the seat. The subchannels are unnoticeable
because the channels are structurally covered by the adhesive-backed material. Therefore,
for example, the penetration by a hand into the subchannels, and penetration of the
reticulated foam layer and seat covering into the subchannels when depressed by the occupant
or the occupant’s hand, is prevented. This provides a structural benefit as well as an
aesthetic one, wherein the adhesive-backed material assists in the occupant’s lack of
awareness of the subchannels in the seat cushion.

An alternative embodiment to prevent potential crushing, is that the walls of the
channels, manifold, and subchannels formed by the automotive seat cushion foam 30 can be
augmented. The walls are augmented with, for example, stiffeners or liners placed

40
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stiffness to the walls. Also, stiffeners can be placed \M'—t—h—Ln—t—he -eavittes
of the channels, manifold, and subchannels to resist CI’UShI ng ﬁ\i

stiffeners woul d preferably have suitable hol es or pathd ‘F

to pass through, such that there is not a substanti al re

air flow Wiile the wide perforated or air perneable adh

material is not preferably used in the practice of this invention, a tape
such as the one described, or other alternate materials, may be used. For
exanple, gluing a very porous material, such as a strong cheesecloth-Iike
mat erill , ocweperitivelysvithchawalisl s affixed th thewallso asesiradn immeterad povde adhiinapaext r a

stiffness to the walls. Also, stiffeners can be placed within the cavities of the channels,

manifold, and subchannels to resist crushing. The stiffeners would preferably have suitable

holes or paths for the air flow to pass through such that there is not a substantial resistance
S to air flow.

ced

While the wide perforated or air permeable adhesive-backed material is not preferably
used in the practice of this invention, a tape such as the one described, or other alternate
materials, may be used. For example, gluing a very porous material, such as a strong
cheesecloth-like material, over the subchannels would be another manner of providing extra

10 strength or support to the subchannels. If a adhesive-backed layer is used, it is preferable
that it have relatively minimal stretch characteristics, as well as being more porous, relative

to the foam seat cushion material 30.
The reticulated foam is preferably polyurethane or the like, with approximately 20
pores per inch (ppi). Other porosities, such as 10 ppi, and 30 or 40 ppi, are also acceptable.

15 Currently, 20 ppi is the preferred foam type, as there is a slight drop off in the breathability
of the foam above 20 ppi.

Another alternate embodiment of the invention is shown in FIGS. 2 and 3. This
alternate embodiment provides for a different configuration of the air channel distribution
system. Conditioned air 105, represented by arrows, enters the seat cushion 110 at air inlet

20

112. Air is guided along a plurality of lower main channels 114. The lower main channel
walls 115 are formed by the surface of a resilient material 160 which separates the seat
cushion 110 from the seat cushion springs 162. The upper main channel walls 116 are
formed by seat cushion foam material 130. Air is then guided into the respective manifold
channels 121. The manifold channel walls 126 are substantially formed by the seat cushion
25 foam 130.

The conditioned air is next directed into the manifold area 120 where the air is further
divided into the respective subchannels 132, 133, 134, 135, 136, 137. From this point on,
the air travels a path substantially similar the air path described in the first embodiment, i.e.,
the conditioned air passes through the reticulated foam layer 140 and through the preferably

30 air permeable automotive upholstery 142 in order to cool or heat the occupant.
As in the first embodiment, the automotive upholstery 142 encapsulates the reticulated
foam layer 140. The reticulated foam layer forms the occupant side 124 subchannel

boundary wall 145 of the respective subchannel 135 and performs a similar wall forming
function for the other subchannels.

35 FIG. 6 shows yet another embodiment in the practice of this invention. Seat cushion
foam 30 again forms the lower walls 26, 29 of the subchannels 16, 19. The upper
subchannel walls 36, 39, are the part of the subchannel which is in closest proximity to the
occupant side 24 of the seat cushion section 61, as shown in FIG. 6. Sewn stitching 62 is
used to collapse the reticulated foam layer 40 and the automotive upholstery fabric 42

40

through the subchannels 16, 19 and into the seat cushion foam 30. By using the stitching 62
to collapse the seat covering, a "valley” 44 is formed in the seat cushion. The valley’s
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10 strength or support to the subchannels. If a adhesive-backed+tayer is
used, it is preferable that it have relatively m ninal stretch

characteristics, as well as being nore porous, relativ ?ﬁ]ﬁgﬁ’ﬂaﬁ? eiace
cushion material 30. The reticulated foamis preferabl y r the
i ke, wth approximately 20 pores per inch (ppi ) O her ch as
10 ppi, and 30 or 40 ppi, are al so agceptabl e. Currently, 20 ppi is
the preferred foamtype, as there is a slight drop off in the breathability
of the floam atvegentd 1pRIrmed by thh sewrastitehingale Thisbateypotideaia gaktetor eexidinpn i S
shown i n Fl Ggondlionéflaid to &hNeb along, in order to provide comfort for the occupant, This valley
provides for an additional path for the conditioned air 5 through the reticulated foam layer
and the automotive seat covering to the occupant of the seat.
) In another alternate embodiment, the reticulated foam layer 40 may be omitted, and
the seams 62 used as the primary diffusion areas for directing the conditioned air to the
occupant from the subchannels via the valleys. The sewn seam diffusion area, or valley
embodiment, may be used with any of the altemate embodiments described in connection
with this invention, either with or without foam layers such as the currently preferred
10 reticulated foam layer.
The seat coverings or automotive upholstery used in any of the described embodiments
is preferably of an air permeable fabric or synthetic. However, other materials can be used,
such as leather. To help facilitate air flow through altemate materials, such as leather, the
sewn seam diffusion techniques described can be employed. Preferably, materials such as
leather are perforated with small holes, in addition to the stitching holes of the sewn seam
diffusion technique, to facilitate the air flow. For example, the holes can be approximately
the same size or larger than the holes made by the stitching of automotive seat coverings.
In addition, the holes can be used together with the sewn seam diffusion techniques.
Alternate sized holes, either larger or smaller, can also be used. However, the smaller the
20 holes, assuming the number of holes remains constant, the more the cooling will rely upon
conduction rather than convection for cooling the occupant. As the holes become smaller,
the convective air flow is proportionately reduced.
FIGS. 7 and 8 show yet another alternate embodiment of the invention. As
schematically shown in FIG. 7, conditioned air 205, represented by arrows, enters the air
25 inlet 212 of the seat configuration 210. The conditioned air is then divided among a plurality
of channels 214 at a manifold area 220. The conditioned air travels along the channels 214
from the manifold area 220 to the foot outlet 217 or the head outlet 218. As shown in
FIG. 7, the foot outlet 217 exhausts near the occupant’s feet. However, the head outlet 218
exhausts out the "back®, or non-occupant side of the seat. Alternately, the seat may provide
30 for a head outlet that exhausts on the occupant side 224, preferably near the neck area of the
occupant. In this alternate embodiment, air exiting at the head and foot outlets facilitate
cooling in these respective locations of an occupant that is in close proximity to the occupant
side 224,
Conditioned air 205 is able to cool the occupant of the seat, via an air flow path
35 through the seat fabric, as well. Conditioned air traveling via the channels 214 is directed
at and near the occupant through an air permeable seat covering 242. A reticulated foam
layer is omitted in this embodiment, though it can be added, if desired.
FIG. 8 shows a plurality of air channels 214 which are formed in the seat cushion
foam 230. This sectional view also shows a side support "wing" 239 of the seat, wherein
40 the air channels do not occupy this region of the seat cushion foam. However, in an
alternate embodiment, the channels can extend even into these areas of the seat, if desired.
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al ternate enbodi nent provides for a different configuration of the air
.channel distribution system Conditioned air "105, represented by arrows,

enters the seat cushion 110 at air inlet 20  qpldgtee: BhdBebSRGHELAED al ong a
plurality of |lower main channels 114. The | ower '

Il's 115 are
formed by the surface of a resilient materi al 1*““%!%]]“% lF\\?es t he seat
cushion 110 fromthe seat cushion sprjgigs 162. channel walls
116 are forned by seat cushion foammaterial 130. Air is then guided into
t he respective manifold channels 121. The manifold channel walls 126 are

substantjally for gghnBifiel dibodfitht SUR oM afrUistribultiBR BhahAlls as schematcatty snown

in FIG. 7 is shown in FIG. 9. Here the foam seat cushion 230 is of a foam density which
is less than the foam densily of the air channel forming foam 231. Air channels 215 formed
by the denser air channel foam 231, cooperating with the automotive upholstery 242, is used
in place of the air channels 214 as schematically shown in FIG. 7. An adhesive may be used
to bond the automotive upholstery 242 to the air channel foam 231 at bond line 157. A
relatively non-permeable barrier 258, constructed of a synthetic material, can be placed

between the air channel foam 231 and the seat cushion foam 230 to provide for a pneumatic,
moisture, or thermal barrier, as desired.

10 Another embodiment of the denser air channel foam 231 of FIG. 9 is shown in FIGS.

10A and 10B. Inlet conditioned air is supplied to a first plurality of channels 270, which are
oriented relatively perpendicular to the plurality of channels 214, 215 as previously shown
in FIGS. 7, 8, and 9, and are also perpendicular to the second plurality of channels 272, as
shown in FIG, 10A. The second plurality of channels 272 are oriented substantially similar
to the plurality of channels as shown in FIGS. 7, 8, and 9. Channels 270 cooperate with
channels 272, such that the conditioned air is able to pass from the first plurality of channels
270 to the second plurality of channels 272 via a plurality of overlapping common manifold

areas 274. A common manifold area 274 preferably occurs at each intersection of a first
channel with a second channel.

IS5

20 The relatively dense air channel forming foam 231 of FIGS. 10A and 10B can be

substituted for the foam 231 as shown in FIG. 9, and may be used with or without the
non-permeable barriers, as well as with or without the adhesive layers. The permeable
automotive upholstery can be augmented or replaced, as desired, with a stitching embodiment
as an air flow path to the occupant, as previously described.

The air channel forming foam 231 of the embodiments shown in FIGS, 9, 10A, and .
10B is preferably approximately 12 pounds per cubic foot and the seat cushion 230 foam is
preferably approximately 6 pounds per cubic foot. However, other foam densities can be
substituted for either type of foam, and other materials can be substituted for the various
foam types. Any of the foam or foam-like materials described may be suitably cut, laser
sculpted, molded, injected, stitched, glued, bonded or other such techniques as are known,
in order to achieve the shapes desired to practice this invention.

If desired, an alternate embodiment of the seat as shown in FIG. 1 can be constructed
for use in, for example, public transportation systems, such as a subway, bus, or other

. passenger-carrying vehicle. The seat's foam 30 of FIG. 1 is replaced with a substantially
stiff material, such as fiberglass reinforced ABS. The stiff "cushion” member preferably has
air channels molded or cut into its structure. At least partially encapsulating the stiff
*cushion” member is a substantially resilient member, preferably formed of a reticulated
foam layer or the like. If desired, an air-permeable structural wall, such as a adhesive tape
with holes, or a plastic screen with holes, can be placed between the reticulated foam layer
and the stiff cushion or plastic seat. By adding this structural screen or tape, it is more
difficult for an occupant to feel the channels in the stiff materials with either their body while

30

35

40
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The conditioned air is next directed into the manifold area 120 where the
air is further divided into the respective subchannels 132, 133, 134, 135,
136, 137. Fromthis point on, the air travels a path substantially simlar
the air path described in the first enbodinent, i.e., the conditioned air
passes through the reticulated foam | ayer 140 and through the preferably 30
air perneabl e autonotive uphol stery %{2 in order to cool or heat the
occupant. As in the first enbodi nent; "t he autonotive uphol stery 142

encapsul at es thg dr&titng! ot Kfh tHRAMahdY ST hisl feen RS il £hinild! AbMEr ROMEALRYOE
forms the OCC@&% m%tegisl d’e@c‘iﬁbﬁ&@r‘é&%@ﬁ' TIRI%PJ? gﬁ{l%\cl\ﬂ@lll lis c]oééreg go isqg st§‘1§1R%§ lve
subchannel 1357and perforis. a Simlar, wa or. ng: ]
encapsulate the plastic channel cushion, the plastic scréen and the reticulated foam, for
example, with seat covering material similar to that previously described. The seat

5 components can be assembled via stitching, screwing, bonding, gluing, cutting, and other
means of attachment as is known.

The practice of the invention disclosed herein provides an easy and preferable means
with which to construct a variable temperature seat. This provides for a convenient manner
for environmentally comforting the seat’s occupant.

10 While only preferred embodiments of the invention are described herein in detail, the
invention is not limited thereby. It is believed that the advantages and improved results of
the invention will be apparent from the foregoing description. It will be apparent that various
changes and modifications may be made without departing from the spirit and scope of the
invention as sought to be defined in the following claims.

-
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function for the other subchannels. 35 FIG 6 shows yet another
- enbodi nent in the practice of this invention. Seat cushion foam 30 again
fornms the lower walls 26, 29 of the subchannels 16, 19. Thg &PﬁésBeenR laced
subchannel walls 36, 39, are the part of the subchannel wh

proximty to the occupant side 24 of the seat cushion sect m m
in FIG 6. Sewn stitching 62 is used t@collapse the retic

40 and the autonotive uphol stery fabri'c 42 40 t hrough t he subchannels
16, 19 and into the seat cushion foam 30. By using the stitching 62 to

col | apsd t he WHAT ISGVLAIMED I§ "valley" 44 is fornmed in the seat cushion.
The valley's

L. Apparatus for selectively varying the environmental temperature of a vehicle
seat comprising:

a support member in the seat having an integral air flow path, the air flow path
having an inlet for receiving temperature conditioned air therein, and further having an outlet
with an integral plurality of air channels proximate an outer surface of the support member,

the outer surface of the support member connecting to a porous member which
substantially covers the outer surface area of the support member, the porous member having
10 an interface with the integral plurality of air channels; and

a seat covering substantially encapsulating the porous member to the support
member.

R

2. An apparatus as defined in claim 1 wherem the support member comprises a
S fiberglass reinforced plastic.

3. An apparatus as defined in claim 1 wherein the support member comprises a
foam.

20 4. An apparatus as defined in claim | wherein the support member comprises a
cellular spongy material.

.

S. An apparatus as defined in claim | wherein the porous member comprises a first
porous member and a second porous member, the outer surface of the support member
connecting to the first porous member which substantially covers the outer surface area of
the support member, the first porous member having an interface with the integral plurality

of air channels; and the second porous member substantially encapsulating the first porous
member.

25

30 6. An apparatus as defined in claim S wherein the first porous member is a
substantially mono-directional porous member.

7. An apparatus as defined in claim 5 wherein the first porous member is a

substantially stiff and porous plastic screen material.
35

8. An apparatus as defined in claim 5 wherein the second porous member is a
substantially multi-directional porous member.

9. An apparatus as defined in claim 5 wherein the second porous member is a
40 substantially mono-directional flexible porous member.
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This is the replacenent Sheet 9 convergence i s- te#n%d—by—the—ﬁ“
stitching 62. This valley provides a path tor the exI

higiagd air
to travel along. in order to provide confort for t H8 s val | ey
provi des for an additional path for the condltloned m ‘m; t he
reticulated foam | ayer
13
) 10.  An apparatus as defined in claim 9 wherein the mono-directional flexible porous

member comprises a plurality of substantially mono-directional channels.

11. An apparatus as defined in claim 5 wherein the second porous member
5 comprises a reticulated foam.

12.  An apparatus as defined in claim 1 wherein the seat covering incorporates a
plurality of stitched valieys that compress the seat covering irto the porous member such that

air is able to pass from the cushion outlet to the formed valleys.
10

13.  An apparatus as defined in claim 1 wherein the seat covering incorporates a
plurality of stitched valleys that contact the porous member such that air is able to exit from
the cushion outlet to the formed valleys.

14.  An apparatus as defined in claim 1 wherein the seat covering comprises an air
perineable material.

15.  An apparatus as defined in claim 1 wherein the seat covering comprises an air
permeable fabric.

20

16. An apparatus as defined in claim 1 wherein the seat covering comprises a
perforated leather.

17.  An apparatus as defined in claim 1 further comprising a backrest portion and
25 a sitting portion. °

18.  Apparatus for selectively varying the environmental temperature of a vehicle

seat comprising:
a resilient cushion forming a support member in the seat having an integral air
flow path, the air flow path having an inlet for receiving temperature conditioned air therein,

and further having an outlet with an integral plurality of air channels proximate an outer
surface of the cushion; and

30

the outer surface of the cushion conmecting to a flexible seat covering
substantially encapsulating the outer surface area of the cushion, the flexible seat covering
35 having an interface with the integral plurality of air channels.

19.  An apparatus as defined in claim 18 wherein the resilient cushion comprises a2
cellular spongy material.

40 20.  An apparatus as defined in claim 18 wherein the resilient cushion comprises a
foam.

R This is the replacement sheet
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and the autonotive seat coveri ng to the occupant of the seat. |n another
alternate embodinent, the reticul ated foam fgy§ei4{s BRYrRGBQM tted, and the

seans 62 used as the primary diffusion areas t he conditi oned
air to the occupant fromthe subchannels via E lﬂ : he sewn seam
di ffusion area, or valley enbodi nent, may be of the alternate
enbodi nents described in connectionyyith this invention, either with or
wi t hout foam | ayers such as the currently preferred 10 reticul ated foam
| ayer. The seat coverings or autonotive uphol stery used in any of the
descri béd enbodi &bnt An apparatus as defined in claim 18 further comprising a flexible porous
member,the outer surface of the cushion connecting 1o the flexible porous member which
substantially covers the outer surface area of the cushion, the flexible porous member having
an interface with the integral plurality of air channels, wherein the flexible porous member
S is sandwiched between the cushion and the flexible seat covering.

22. An apparatus as defined in claim 21 wherein the flexible porous member is a
substantially multi-directional porous member.

10 23.  An apparatus as defined in claim 21 wherein the flexible porous member is a
substantially mono-directional flexible porous member.

24. An apparatus as defined in claim 23 wherein the mono-directional flexible
porous member comprises a plurality of substantially mono-directional channels.

15
25. An apparatus as defined in claim 21 wherein the flexible porous member
comprises a reticulated foam.
26.  An apparatus as defined in claim 18 wherein the seat covering incorporates a
20

plurality of stitched valleys that compress the seat covering into the seat cushion such that
air is able to pass from the cushion outlet to the formed valleys.

27.  An apparatus as defined in claim 18 wherein the seat covering incorporates a
plurality of stitched valleys that contact the seat cushion such that air is able to exit from the
25 cushion outlet to the formed valleys.

28.  An apparatus as defined in claim 18 wherein the seat covering comprises an air
permeable material.

30 29.  An apparatus as defined in claim 18 wherein the seat covering comprises an air
permeable fabric.

30. An apparatus as defined in claim 18 wherein the seat covering comprises a
perforated leather,
35

31.  An apparatus as defined in claim 18 further comprising a backrest portion and
a sitling portion.

L e
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is preferabliy of an air perneable fabric or synthetic. However, other
materi al s camp@ndésied BesiRehlazd | eather. To help facilitate air flow through

alternate mate | eat her, the sewn seam diffusion techniques
descri bed can eferably, materials such as 15 | eat her are
perforated wt hol'es, in addition to the stitching holes of the sewn
seam di ffusion technique, to facilitate the air flow For exanple, the

hol es can be approximately the sane™Size or |arger than the hol es nade by

the stijching of zaut QEOLLNE (6} QALY ValyESthe bAViRHMEA A QBmpdritGre W l8%nkRN e
used together with .t.he sewn seam di ffusion techni ques. ternate sized

hol es, eit he¥3 cgfnﬁg?m%r smal |l er, can al so be used. However, the smaller the
a celtular spongy material cushion forming a support member in the seat having

an integral air flow path, the air flow path having an inlet ‘for receiving temperature
5 conditioned air therein, and further having an outlet with an integral plurality of air channels
proximate an outer surface of the cushion;
the outer surface of the cushion connecting to a reticulated foam which
substantially covers the outer surface area of the cushion, the reticulated foam having an
interface with the integral plurality of air channels; and

an air permeable seat covering substantially encapsulating the reticulated foam
to the cushion.

10

33. An apparatus as defined in claim 32 wherein the seat covering incorporates a
plurality of stitched valleys that compress the seat covering into the flexible porous member
- such that air is able to pass from the cushion outlet to the formed valleys.

34.  An apparatus as defined in claim 32 wherein the seat covering incorporates a
plurality of stitched valleys that contact the flexible porous member such that air is able to

exit from the cushion outlet to the formed valleys.
20

35. Apparatus for selectively varying the environmental temperature of a vehicle
seat comprising:
a foam cushion forming a support member in the seat having an integral air
flow path, the air flow path having an inlet for receiving temperature conditioned air therein,
25 and further having an outlet with an integral plurality of air channels proximate an outer
surface of the cushion;
the outer surface of the cushion incorporating a flexible substantially honeycomb
channel arrangement that covers at least a portion of the outer surface area of the cushion,
the honeycomb channel arrangement having an interface with the integral pluréiity of air
30 channels; and

an air permeable seat covering substantially encapsulating the honeycomb
channe! arrangement to the cushion.

36. An apparatus as defined in claim 35 wherein the honeycomb channel
35 arrangement comprises a substantially mono-directional flexible porous member.

37.  An apparatus as defined in claim 36 wherein the mono-directional flexible
porous member comprises a plurality of substantially mono-directional channels.

W SR
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20 hol es, assum ng the nunber of holes remains constant, the nore the
cooling will rely upon conduction rather than convection for cooling the
occupant. As the hol es becone smaller, the convective air flowis
proportionately reduced. FIGS. 7 and 8 show yet another alternate

enbodi nent of the invention. As schematically shown in FIG 7, conditioned
air 205. represented by arrows, enters the air 25 Inlet 212 of the seat
configuration 210. The conditioned atP is then divided anong a plurality of
channels 214 at a nmanifold area 220. The conditioned air travels along the
channel s 214 from the ARIPPSIES afrdefinesiin clayn 3h whegsisy the, saat eqvennenngerpmpEs fead
outl et 218. Aspigtabityrofistitched valleys that compress the seat covering into the flexible porous member

such that air is able to pass from the cushion outlet to the formed valleys.

S 39.  An apparatus as defined in claim 35 wherein the seat covering incorporates a
plurality of stitched valleys that contact the flexible porous member such that air is able to
exit from the cushion outlet to the formed valleys.
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FIG 7, the foot outlet 217 exhausts near the occupant's feet. However, the
" head outl et 218 exhausts out the "back"™, or non-occupant side of the seat.
Alternately, the seat may provide 30 for a head outlet that exhausts on
t he occupant side 224, preferably near the neck ama of the occupant. In
this alternate enbodinent, air exiting at the head and foot outlets
facilitate cooling in these respective L®cations of an occupant that is in
close proximty to the occupant side 224. Conditioned air 205 is able to
cool the occupant of the seat Vi a an air flom1 ath 35 through the seat
fabric, as well. ConditionedVARFARLE EAfhannel s 214 is directed

ABSTRACT

A Seating construction (10) with a blurality of plenums (14) and
(20) into which is received temperature conditioned air (5). The
air passes through the seat via a plurality of channels (14, 16
and 17) formed in the foam (30) of the seat cushion. The air
then migrates through a reticulated foam layer (40) that is
itself covered with an air permeable layer of material (42). The
reticulated foam (40) and stitching of the seat fabric (42)
facilitate diffusion of the air from the foam channel conduits
(14, 16 and 17). The air then convectively circulates against
and near the occupant of the seat to facilitate climate control
around the occupant.
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at and near the occupant through an air perneabl e seat covering 242. A
reticulated foamlayer is omtted in this enbodi nent, though it can be
added, if desired. FIG 8 shows a plurality of air channels 214 which are
formed in the seat cushion foam 230. This sectional view al so shows a_side
the air channels do not

support "wi ng" 239 of the seat, wherein 40
| N This Shéet Htsrhtrd{erlaced

occupy this region of the seat cushion foam However,
enbodi ment, the channels can extend evdd3 nto these areas l)["llnnlﬂﬁm'l Ilf

desired.
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10 Yet another enbodi nent of the foamair distribution channels as
"schematically shown in FIG 7 is showmn in FIG 9. Here the foam seat
cushion 230 is of a foamdensity which is |l ess than the foam density of the
air channel formng foam23 1. Air channels 215 forned by the denser air
channel foam 231, cooperating with the autonotive uphol stery 242, is used 5
in place of the air channels 214 as schematically showmn in FIG 7. An
adhesi ve may be used to bond the autoddbi ve uphol stery 242 to the air
channel foam 231 at bhond |ine 157. A
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rel atively non-perneable barrier 258,
"can be pl aced between the air channel
230 to provide for a pneunmati c,
10 Anot her
s shown in FIGS. 10A and 10B.
plurality of channels 270, which are

the plurality of channels 214, 215 as

noi St ur e,
enbodi nent of the denser
Inlet conditioned air

constructed of a synthetic materi al,
foam 231 and the seat cushion foam

or thermal barrier, as desired.
air channel foam 231 of FIG 9
I's supplied to a first
i.ented rel atively perpendicular to

ri
36Feviously shown in FIGS. 7. 8, and

9, and are al so perpendicular to the second plurality of channels 272, as

shown in FIG
substantially simlar
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15 to the plurality of channels as shown in FIGS. 7, 8, and 9. Channels
270 cooperate with channels 272, such that the conditioned air is able to
pass fromthe first plurality of channels 270 to the second plurality of
channel s 272 via a plurality of overlapping conmon mani fold areas 274. A
common mani fold area 274 preferably occurs at each intersection of a first
channel with a second channel. 20 4/5 The rel atively dense air channel
form ng foam 231 of FIGS. 10A and | OB c/an be substituted for the foam 231
as shown in PIG 9, and may be used with_gr w thout the non-perneable

barriers, as well as with or w thout t@%«’e e layers. The perneabl e
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aut onoti ve uphol stery can be augnented or replaced, as desired, with a
stitching enbodinent as an air flow path to the occupant, as previously
descri bed. 25 The air channel form ng foam 231 of the enbodi nments
shown in FIGS. 9, 10A, and 10B is preferably approximately 12 pounds per
cubic foot and the seat cushion 230 foamis preferably approxi mately 6
pounds per cubic foot. However, other féygn densities can be substituted for
either type of foam and other materials can be substituted for the various
foamtypes. Any of the foamor foaml|ike materials described may be

suitably cut, |aser 30 SCuypt ed nol ded, injected, stitched, glued,
bonded or other such techni qﬁ;%re known, :
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Background of the Invention

Field of the Invention

‘The invention provides a method and apparatus for climate contro! of an individualized
occupant seat. In the practice of this invention, there is a method and apparatus for
providing conditioned air to a vehicle seat’s occupant. Conditioned air is obtained from a
central source in the vehicle and is channeled through the seat. The air is then separated into
a plurality of smaller subchannels via a manifold. The air is then further divided up, i.e.,
diffused, through a.layer of reticulated foam. This reticulated foam takes the place of the
upholstery backing foam that is normally used in a vehicle seat. The air passes through the
foam, both perpendicular to, as well as parallel with, the seat cushion surface. The air, in

exiting the reticulated foam, is directed through the seat covering. The air provides for
heating and cooling of the vehicle seat’s occupant.

Prior Art

Temperature modified air for environmental control of living or working space is
typically provided to relatively extensive areas, such as entire buildings, selected offices, or
suites of rooms within a building. In the case of vehicles, such as automobiles, the entire
vehicle is cooled or heated as a unit. There are many situations, however, in which more
selective or restrictive air temperature modification is desirable, the ultimate use of which
is to enhance the comfort of human beings. For example, it is desirable to provide a chair
or seat, the immediate surroundings of which can be selectively cooled or heated, and yet the
modified effect cannot be noted to any substantial extent beyond that range.

It is also desirable to provide an individualized climate control for an occupant seat
so that substantially instantancous heating or cooling can be achieved. For example, an
automotive vehicle exposed to the summer weather, where the vehicle has been parked in an
unshaded area for a long period of time, can cause the vehicle seat to be very hot and
uncomfortable for the occupant for some time after entering and using the vehicle, even with
normal air conditioning. Even with normal air-conditioning, on a hot day, the seat
occupant’s back and other pressure points may remain sweaty while seated. Also, in the
winter time, it is highly desirable to have the ability to quickly warm the seat of the occupant
to facilitate the occupant’s comfort, especially where the normal vehicle heater is unlikely
to warm the vehicle’s interior as quickly. For such reasons, there has long been a desire for
a seat which provides for the comfort of human beings primarily by cooling or heating the
occupant, as desired by the user,

Onc technique employed to attempt to provide occupant individualized comfort has
been to use seating which cither warms or cools the occupant via conduction. This
embodiment requires a number of currently non-standard componeats, such as specialized
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with holes, or a plastic screen wth holes, can be placed between the
‘reticulated foamlayer 40 °~ and the stiff cushion or plastic seat. By
adding this structural screen or tape, it is nore difficult for an occupant
to feel the channels in the stiff materials with either their body while

I they are sitting, or wwth their hands. This screen acts in a simlar

manner as the adhesive backed material 4escribed previously. The seat
arrangenment is covered so as to substantially

I coil spring elements specifically configured for heat transfer, multiple layers ot matenal to
enclose the non-standard coil springs, and additional air flow barrier layers.

One limitation of this embodiment is that it does not use common elements presently
available that can be used to construct vehicle seats. While this embodiment provides some
heating and cooling, it nevertheless does not achieve optimal operation without sacrifice of
the comfort of the user. Also, excessive accumulation of condensate can occur, with the
potential of spilling and damaging the vehicle in the vicinity of the seat.

Yet another technique employed to provide localized heating and cooling of an
occupant has been to alter the above technique by allowing some of the conditioned air to
escape the confines of the seat in order to provide some convection cooling or heating of the
occupant. However, the same problems of non standard and specialized parts remains. For
example, non-standard oval helically wound metal wire springs or molded plastic tubes, and
a bladder-type containment layer for specialized fluids to facilitate the heat transfer are used.
Other non-standard parts can include metal wire plenum coils or layers of copper or
aluminum cloth. Yet another non-standard part that may be used in the seat construction is
a pair of plastic sheets in facing relationship and heat sealed at a number of points and that
also requires a Fluorinert liquid in order to provide for high thermal transfer properties. A
condensate collection system is preferably needed along with the air conditioning unit,
requiring more complex parts and maintenance. If the condensate collection system were not
provided, then undue liquid accumulation would occur within the main exchanger housing
for conditioned air. This is undesirable because excessive condensate accumulation reduces
the main exchanger performance.

Further problems with the techniques available are that the air conditioning supply
units and their accompanying condensate collection systems may require additional wiring
25 apparatus. This includes requiring electrical cabling that is plugged into the cigarette lighter
socket of an automobile in order to power the equipment. '

Other problems that have been experienced with existing techniques include that the
construction of the seats are not easily integratable into existing seat construction methods.
The techniques require a significantly greater number of parts as compared to existing
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30  automotive seats, and often require non-standard parts. The parts used are typically more
complex than other existing air distribution methods. In the past, this has lead to increased
costs if individualized occupant cooling was provided. Also, the mechanical comfort of the
seat is appreciably affected in the techniques employed, as compared to the comfort provided
by standard automotive seats, wherein the user is able to distinguish between the comfort of

35

the two. Further, the current techniques are problematic in the ability for vehicle designers
to provide modern seating embodiments and stylistic designs. Yet another problem is that

the techniques employed above do not provide good insulation for holding conditioned air
untii it is used by the occupant.

Therefore, it is desirable to provide a simple construction of a vehicle occupant seat
40 which requires little, if any, non-standard parts and which utilizes commonly available
materials. It is contemplated that a simple seat construction can be utilized as an automobile
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encapsul ate the plastic channel cushion, the plastic screen and the
reticulated foam for exanple, with seat covering material simlar to that
previ ously described. The seat 5 conponents can be assenbl ed via
stitching, screw ng, bonding, gluing, cutting, and other neans of
attachnment as is known. The practice of the invention disclosed herein
provi des an easy and preferabl e neans Wi th which to construct a variable

t enperature seat, is pravides for a conyenient manner. for environmentally
conforti ngqt he gétagpgtﬁ%' o éer?g e TBgmme" whete Wi\ PEURAT S BrePrr i f difterent
enbodi ment's of EREONMERE, IR 200 Tin dhe SpTRHIAE piersf s VAlitis; foom or effice. The

amount of conditioned air is modest because the area to be cooled or heated is relatively
small and localized so that it will not disturb others in the vehicle or room.
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invention is not limted thereby. It is believed that the advantages and
I nproved results of the invention will be apparent fromthe foregoing

description. It will be apparent that various changes and nodifications may
be made wi thout departing fromthe spirit and scope of the invention as
sought to be defined in the foll ow ng4 cl ai ns. VWHAT IS CLAI MED | S:

i SUY

The present invention relates to an improved method and apparatus for providing
conditioned air to the occupant of a vehicle seat without requiring a significant amount of
extra paris or increased costs, as compared to a standard vehicle seat. Air distribution to the
occupant is provided without having to usé exotically designed parts and does not
compromise the mechanical comfort of the seat. Further, the invention allows for the use
of a plurality of various air conditioning sources.

In an embodiment, the conditioned air is channeled from an inlet to the relative top
or seating surface side of the seat cushion through one main channel opening. The air flow
then branches off via a single manifold to a plurality of subchannels which travel along the
seating surface side of the interior foam cushion. The air then exits the subchannels via a
reticulated foam layer. The reticulated foam layer facilitates both perpendicular, as well as
paraliel, air flow relative to a seating surface side of the foam. The air travels to the seat
cushion seating surface and exits the seat through an air permeable fabric. Air flow through
the seat provides for relatively quick comfort adjustment of the seat's occupant. The air flow

can also be used to initially warm up or cool down the seat prior to use by the occupant, if
desired.

10
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An alternate embodiment of the invention involves dividing the air into a plurality of
main channels on the bottom of the interior foam seat cushion, where the bottom represents
the surface opposite thie occupant seating surface. The air then enters a plurality of local
manifolds, travels to the top surface of the interior foam cushion, and exits the manifold
along a plurality of subchannels. Each group of subchannels preferably service a single
manifold. The air then travels along the top surface of the seating cushion and is diffused
through a Jayer of reticulated foam and onto the occupant, as previously described.

Other variations of this invention are possible. For example, if desired, a secondary
structure may be incorporated into the interior foam cushion to assist supporting the channel
side walls, in order to prevent them from crushing under the weight of the seat’s occupant,

20
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In yet another alternate embodiment, the seams that are already preseat in the seat can
be utilized as either primary or secondary channels to direct air flow next to the occupant.
The sewn seams can be utilized as distribution channels, to supplement or replace the
reticulated foam layer. Air distribution is accomplished through the seat’s sewn seams to
direct air to the occupant from the channels or subchannels. The seams have the advantage

of eliminating any barriers of fabric and allowing the air to flow so that it will be in direct
35 contact with the occupant.

30

The invention is easily integratable into existing seat construction methods. In a
preferred embodiment, the invention requires substantially the same number of parts as
existing automotive seats. Using less parts and complexity than previous air distribution
techniques results in a lower cost to utilize this inveation. Further, the mechanical comfort
of the scat is not appreciably affected, as generally the same basic types of materials that are
used in vehicle seats today are utilized for the air distribution method and apparatus. The

40
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1. Apparatus for selectively varying the environnental tenperature of a
vehi cl e seat conprising: a support nenber in the seat fornmed froma
resilient material, wherein the support nenber includes: an integral air

fl ow channel that extends t hrough the support nmenber froma bottom surface
to a top surface of the support henber, the air flow channel having an
inlet at the bottom surface of the suﬁport menber for receiving tenperature

condi ti oned air therein, and furthe
seat styling and design are also not appreciably changed. Finally, the imnherent tendencies or

the existing foam construction of vehicle seats is a good insulator for holding and maintaining

the conditioned air until it is delivered to the seat occupant. This achieves maximum comfort

levels, that this invention provides in a very energy efficient mode, while requiring no
5 complex systems or devices in order to practice this invention.
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having an outlet at the top surface of the support nenber for dispensing
tenperature conditioned air therefrom and at |east one air subchannel

integral with and extending along a top surface of the support nenber,
wherein the air subchannel is connected with the outlet of the air flow
channel ; and a porous nmenber which substantially covers the top surface
area of the support nenber, the porogs nenber having an interface wth the

ai r subchannel ; and
! Brief Description of the Drawings
These and other features, aspects, and advantages of the present invention will be
. appreciated as the same become better understood by reference to the following detailed
description when considered in connection with the accompanying drawings, wherein:
S FIG. 1 is a sectional view of the air plenums of the seat cushion;

FIG. 2 is a plan view schematic representation of an alternate embodiment of the
distribution channels contained in a seat cushion;

FIG. 3 is a sectional view of the cushion as shown in FIG. 2;
FIG. 4 is a perspective view of yet another air plenum embodiment, wherein the seat

covering is not shown for clarity and which illustrates a method for reinforcing the air
plenums;

10

FIG. 5 is a sectional view of the air plenum strengthening method as shown in FIG.
4

FIG. 6 is a sectional view of an alternate embodiment of providing diffused air from
15 the air plenums to the seat user/occupant;

FIG. 7 is a side view schematic representation of one embodiment of the invention
illustrating the overall air circulation path; '

FIG. 8 is a sectional view illustrating the path of air in the interior portion of the seat
depicted in FIG. 7;

FIG. 9 is an alternate embodiment of the internal air flow path of the seat embodiment
as shown in FIG. 7: '

20

FIG. 10A is a top sectional view of yet another alternate embodiment of the internal
air flow path of the seat embodiment as shown in FIG. 7; and

F1G. 10B is a side sectional view of the alternate embodiment of the internal air flow
25 path of the seat-embodiment as shown in FIG, 10A:
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a seat cover that substantially encapsul ates the porous nenber to the
" support nenber. 2. An apparatus as defined in Caim |, wherein the
porous nenber conprises: a first porous nenber that is di sposed adjacent
and substantially covers the top surface of the support nenber; and a
second porous nenber substantially er_}capsul ating the first porous nenber.

l Detailed Description
In a first embodiment of the invention, conditioned air 5, represented by arrows, is
supplied to the air inlet 12 of an automotive seat cushion 10 as shown in FIG. 1. The
conditioned air 5 passes through the main channel 14 and is divided via the manifold 20 into
5 subchannels 16, 17, as shown in FIG. 1. The air inlet 12 is located on the entrance side 22,
and is opposite the occupant side 24 of the seat cushion 10. The air inlet 12, the channel
walls 15, and a portion of the subchannel walls 26, 27 are substantially formed by standard
automotive seat cushion foam material 30. The subchannel walls 36, 37 nearest the occupant
side 24 of the seat cushion 10 preferably are formed by reticulated foam 40. The reticulated
foam is encapsulated by a layer of automotive upholstery 42 that is preferably air permeable.

‘The conditioned air 5 passes from the subchannel regions into the reticulated foam
layer 40, Within the reticulated foam, the conditioned air is free to move both vertically and
horizontally relative to the occupant side 24 of the seat cushion 10. The conditioned air then
exits the reticulated foam through the automotive upholstery to impinge the' occupant,
wherein the occupant is in close proximity to the occupant side 24 of the cushion 10. In this
manner, the occupant is heated or cooled, as desired, by the conditioned air,

FIGS. 4 and S illustrate an aiternate embodiment of the invention. General structural
details of the alternate embodiment of FIGS. 4 and 5 are generally similar to the embodiment
described in FIG. 1. FIG. 4 shows a perspective view of the channels 16, 17, 18 that have
been cut into the foam 30. The reticulated foam layer 40 and the automotive upholstery layer
42 have been removed from FIG. 4 for clarity. This alternate embodiment provides for a
wide piece of adhesive-backed material 50, which forms the occupant side of the subchannel
wall 17. Ia this embodiment, the adhesive-backed material covers the occupant side 24 of
the seat cushion foam 30, such that the subchannels 16, 17, 18 are completely covered. The
adhesive-backed material is suitably permeable to air, which may include a plurality of
perforations, as required, throughout the adhesive-backed material. This allows for air to
pass from the subchannels to the reticulated foam 40. The adhesive-backed material assists
in resisting the tendency of the subchannels to crush when the occupant is seated upon the
cushion. _ i

The adhesive-backed material may also provide for additional occupant comfort. For
example, the adhesive-backed material assists in making the subchaanels . substantially
unnoticeable to the occupant’s hand when feeling the seat. The subchannels are unnoticeable
because the channels are structurally covered by the adhesive-backed material. Therefore,
for example, the penetration by a hand into the subchannels, and penetration of the
reticulated foam layer and seat covering into the subchannels when depressed by the occupant
or the occupant’s hand, is prevented. This provides a structural benefit as well as an

aesthetic one, wherein the adhesive-backed material assists in the occupant’s lack of
awareness of the subchannels in the seat cushion.

10

15

25

30

An alternative embodiment to prevent potential crushing, is that the walls of the
channels, manifold, and subchannels formed by the automotive seat cushion foam 30 can be
augmented. The walls are augmented with, for example, stiffeners or liners placed

40
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3. An apparatus for selectively varying the environnental tenperature of
- a vehicle seat conprising: a seat cushion in the seat forned froma

resilient material including: an integral air flow channel extending
vertically therethrough froma top surface of the seat cushion to a bottom

surface of the scat cushion, wherein the air flow channel has an inl et
adj acent the bottom 8

i cooperatively with the walls or affixed to the walls, as desired, in order to provide additionat

stiffness to the walls. Also, stiffeners can be placed within the cavities of the channels,

manifold, and subchannels to resist crushing. The stiffeners would preferably have suitable

holes or paths for the air flow to pass through, such that there is not a substantial resistance
5 to air flow.

While the wide perforated or air permeable adhesive-backed material is not preferably
used in the practice of this invention, a tape such as the one described, or other altemate
materials, may be used. For example, gluing a very porous material, such as a strong
cheesecloth-like material, over the subchannels would be another manner of providing extra
strength or support to the subchannels. If a adhesive-backed layer is used, it is preferable
that it have relatively minimal stretch characteristics, as well as being more porous, relative
to the foam seat cushion material 30.

The reticulated foam is preferably polyurethane or the like, with approximately 20
pores per inch (ppi). Other porosities, such as 10 ppi, and 30 or 40 ppi, are also acceptable.
Currently, 20 ppi is the preferred foam type, as there is a slight drop off in the breathability
of the foam above 20 ppi.

Another alternate embodiment of the invention is shown in FIGS. 2 and 3. This
altemate embodiment provides for a different configuration of the air channel distribution
system. Conditioned air 105, represented by arrows, enters the seat cushion 110 at air inlet
112. Air is guided along a plurality of lower main channels 114. The lower main channel
walls 115 are formed by the surface of a resilient material 160 which separates the seat
cushion 110 from the seat cushion springs 162. The upper main channet walls 116 are
formed by seat cushion foam material 130. Air is then guided into the respective manifold
channels 121. The manifold channel walls 126 are substantially formed by the seat cushion
25 foam 130.

The conditioned air is next directed into the manifold area 120 where the air is further
divided into the respective subchannels 132, 133, 134, 135, 136, 137. From this point on,
the air travels 2 path substantially similar the air path described in the first embodiment, i.e.,
the conditioned air passes through the reticulated foam layer 140 and through the preferably
air permeable automotive upholstery 142 in order to cool or heat the occupant.

As in the first embodiment, the automotive upholstery 142 encapsulates the reticulated
foam layer 140. The reticulated foam layer forms the occupant side 124 subchannel
boundary wall 145 of the respective subchannet 135 and performs a similar wall forming
function for the other subchannels.

FIG. 6 shows yet another embodiment in the practice of this invention. Seat cushion
foam 30 again forms the lower walls 26, 29 of the subchannels 16, 19. The upper
subchannel walls 36, 39, are the part of the subchannel which is in closest proximity to the
occupant side 24 of the seat cushion section 61, as shown in FIG. 6. Sewn stitching 62 is
used to collapse the reticulated foam layer 40 and the automotive upholstery fabric 42
through the subchannels 16, 19 and into the seat cushion foam 30. By using the stitching 62
to coliapse the seat covering, a "valley” 44 is formed in the seat cushion. The valley’s
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13 surface of the seat cushion for receiving tenperature conditioned air
“therein, and further has an outlet adjacent the top surface of the seat
cushion for dispensing tenperature conditioned air therefrom and a porous
menber which substantially covers the top surface area of the seat cushion

at | east one air subchannel that is integral with and extends al ong the
9

1 convergence 1s tormed by the sewn stitching 62. This valley provides a path tor the exiting
conditioned air to travel atong, in order to provide comfort for the occupant. This valley
provides for an additional path for the conditioned air 5 through the reticulated foam layer
and the automotive seat covering to the occupant of the seat.

5 In another alternate embodiment, the reticulated foam layer 40 may be omitted, and
the seams 62 used as the primary diffusion areas for directing the conditioned air to the
occupant from the subchannels via the valleys. The sewn seam diffusion area, or valley
embodiment, may be used with any of the alternate embodiments described in connection
with this invention, either with or without foam layers such as the currently preferred

10 reticulated foam layer.

The seat coverings or automotive upholstery used in any of the described embodiments
is preferably of an air permeable fabric or synthetic. However, other materials can be used,
such as leather. To help facilitate air flow through alternate materials, such as leather, the
sewn seam diffusion techniques described can be employed. Preferably, materials such as
leather are perforated with small holes, in addition to the stitching holes of the sewn seam
diffusion technique, to facilitate the air flow. For example, the holes can be approximately
the same size or larger than the holes made by the stitching of automotive seat coverings.
In addition, the holes can be used together with the sewn seam diffusion techniques.
Alternate sized holes, either larger or smaller, can also be used. However, the smaller the
20 holes, assuming the number of holes remains constant, the more the cooling will rely upon
conduction rather than convection for cooling the occupant. As the holes become smaller,
the convective air flow is proportionately reduced.

FIGS. 7 and 8 show yet another alternate embodiment of the invention. As
schematically shown in FIG. 7, conditioned air 205, represented by arrows, enters the air
inlet 212 of the seat configuration 210. The conditioned air is then divided among a plurality
of channels 214 at a manifold area 220. The conditioned air travels along the channels 214
from the manifold area 220 to the foot outlet 217 or the head outlet 218. As shown in
FIG. 7, the foot outlet 217 exhausts near the occupant’s feet. However, the head outlet 218
exhausts out the “back”, or non-occupant side of the seat. Alternately, the seat may provide
30 for a head outlet that exhausts on the occupant side 224, preferably near the neck area of the

occupant. In this alternate embodiment, air exiting at the head and foot outlets facilitate
cooling in these respective focations of an occupant that is in close proximity to the occupant

side 224,

Conditioned air 205 is able to cool the occupant of the seat, via an air flow path
through the seat fabric, as well. Conditioned air traveling via the channels 214 is directed
at and near the occupant through an air permeable seat covering 242, A reticulated foam
layer is omitted in this embodiment, though it can be added, if desired.

FIG. 8 shows a plurality of air channels 214 which are formed in the seat cushion
foam 230. This sectional view also shows a side support "wing” 239 of the seat, wherein
the air channels do not occupy this region of the seat cushion foam. However, in an
alternate embodiment, the channels can extend even into these areas of the seat, if desired.
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top surface of the seat cushion, wherein the air subchannel is connected
with the outlet of the air flow channel, and wherein the porous nenber is
contact with the air subchannel; and a seat covering substantially

encapsul ati ng the porous nenber to the seat cushion. 4. An apparatus for
selectively varying the environnental tenperature of a vehicle seat
conprising: a seat cushion in the seatOfornmed froma resilient materi al
i ncl udi ng: :

1 Yet another embodiment of the foam air distribution channels as schematically shown
in FIG. 7 is shown in FIG. 9. Here the foam seat cushion 230 is of 2 foam density which
is less than the foam density of the air channel forming foam 231. Air channels 215 formed
by the denser air channel foam 231, cooperating with the automotive upholstery 242, is used
in place of the air channels 214 as schematically shown in FIG. 7. An adhesive may be used
to bond the automotive upholstery 242 to the air channel foam 231 at bond line 157. A
relatively non-permeable barrier 258, constructed of a syathetic material, can be placed

between the air channel foam 231 and the seat cushion foam 230 to provide for a pneumatic,
moisture, or thermal barrier, as desired.

10 Another embodiment of the denser air channel foam 231 of FIG. 9 is shown in FIGS.

10A and 10B. Inlet conditioned air is supplied to a first plurality of channels 270, which are
oriented relatively perpendicular to the plurality of channels 214, 215 as previously shown
in FIGS. 7, 8, and 9, and are also perpendicular to the second plurality of channels 272, as
shown in FIG. 10A. The second plurality of channels 272 are oriented substantially similar
to the plurality of channels as shown in FIGS. 7, 8, and 9. Channels 270 cooperate with
channels 272, such that the conditioned air is able to pass from the first plurality of channels
270 to the second plurality of channels 272 via a plurality of overlapping common manifold

areas 274. A common manifold area 274 preferably occurs at each intersection of a first
channe} with a second channel.

15

20 The relatively dense air channel forming foam 231 of FIGS, 10A and 10B can be

substituted for the foam 231 as shown in FIG. 9, and may be used with or without the
non-permeable barriers, as well as with or without the adhesive layers. The permeable
automotive upholstery can be augmented or replaced, as desired, with a stitching embodiment
as an air flow path to the occupant, as previously described.

The air channel forming foam 231 of the embodiments shown in FIGS. 9, 10A, and
10B is preferably approximately 12 pounds per cubic foot and the seat cushion 230 foam is
preferably approximately 6 pounds per cubic foot. However, other foam densities can be
substituted for either type of foam, and other materials can be substituted for the various
foam types. Any of the foam or foam-like materials described may be suitably cut, laser
sculpted, molded, injected, stitched, glued, bonded or other such techniques as are known,
in order to achieve the shapes desired to practice this inveation.

If desired, an alternate embodiment of the seat as shown in FIG. 1 can be constructed
for use in, for example, public transportation systems, such as a subway, bus, or other
passenger-carrying vehicle. The seat's foam 30 of FIG. | is replaced with a substantially
stiff material, such as fiberglass reinforced ABS. The stiff “cushion” member preferably has
air channels molded or cut into its structure. At least partially encapsulating the stiff
“cushion” member is a substantially resilient member, preferably formed of a reticulated
foam layer or the like. If desired, an air-permeable structural wall, such as a adhesive tape
with holes, or a plastic screen with holes, can be placed between the reticulated foam layer
and the stiff cushion or plastic seat. By adding this structural screen or tape, it is more
difficult for an occupant to feel the channels in the stiff materials with either their body while

30

35

40
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.an integral air flow channel extending vertically therethrough froma top
surface of the seat cushion to a bottom surface of the seat cushion
wherein the air flow channel has an inlet adjacent the bottom surface of
the seat cushion for receiving tenperature conditioned air therein, and
further has an outlet adjacent the top surface of the seat cushion for

di spensing tenperature conditioned ajy therefrom and a porous member which

substantially covers the top surface area of the seat cushion;
| they are sitting, or with their hands. This screen acts in a similar manner as the adhesive

backed material described previously. The seat arrangement is covered so as to substantially

encapsulate the plastic channel cushion, the plastic screen and the reticulated foam, for

example, with seat covering material similar to that previously described. The seat
5 components can be assembled via stitching, screwing, bonding, glumg. cutting, and other
means of attachment as is known.

The practice of the invention disclosed herein provides an easy and preferable means
with which to construct a variable temperature seat. This provides for a convenient manner
for environmentally comforting the seat’s occupant.

While only preferred embodiments of the invention are described herein in detail, the
invention is not limited thereby. It is believed that the advantages and improved results of
the invention will be apparent from the foregoing description. It will be apparent that various
changes and modifications may be made without departing from the spirit and scope of the
invention as sought to be defined in the following claims.

10
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at | east one air subchannel that is integral
"surface of the seat cushion, wherein the air subchannel is connected with
the outlet of the air flow channel, and wherein the porous nenber is
contact with the air subchannel; an air manifold integral TM$HaetaiadBeenRe laced
extending al ong the top surface of the seat cushion, \/\herel !m fijL
't one

w th and extends along the top

mani fold is interposed between the outlgs of the air flow
air subchannel to facilitate the distribution of tenperature con

air therebpt wegg N e AMED 1s

1. Apparatus for selectively varying the environmental temperature of a vehicle
seat comprising:

a support member in the seat having an integral air flow path, the air flow path
having an inlet for receiving temperature conditioned air therein, and further having an outlet
with an integral plurality of air channels proximate an outer surface of the support member;

the outer surface of the support member connecting to a porous member which
substantially covers the outer surface area of the support member, the porous member having
an interface with the integral plurality of air channels; and

a seat covering substantially encapsulating the porous member to the support

10

member.

2. An apparatus as defined in claim | wherein the support member comprises a
15 fiberglass reinforced plastic.

3. An apparatus as defined in claim 1 wherein the support member comprises a
foam.
20 4, An apparatus as defined in claim I wherein the support member comprises a
cellular spongy material.
S.

An apparatus as defined in claim 1 wherein the porous member comprises a first
porous member and a second porous member, the outer surface of the support member
connecting to the first porous member which substantially covers the outer surface area of
the support member, the first porous member having an interface with the integral plurality

of air channels; and the second porous member substantially encapsulating the first porous
member.

25

30 6.  An apparatus as defined in claim 5 wherein the first porous member is a
substantially mono-directional porous member.

7.  An apparatus as defined in claim 5 wherein the first porous member is a

substantially stiff and porous plastic screen material.
35

8. An apparatus as defined in claim 5 wherein the second porous member is a
substantially multi-directional porous member.

9. An apparatus as defined in claim 5 wherein the second porous member is a

40 substantially mono-directional flexible porous member.
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- 14 a seat covering substantially encapsulating the porous nenber to the
seat cushion. 5. Apparatus for selectively varying thahes tr}mm

y
tenperature of a vehicle seat conprising: ”“m “I“

1 10.  An apparatus as defined in claim 9 wherein the mono-directional tlexible porous
member comprises a plurality of substantially mono-directional channels.

13

11. An apparatus as defined in claim 5 wherein the second porous member
5 comprises a reticulated foam.

12.  An apparatus as defined in claim I wherein the seat covering incorporates a
plurality of stitched valieys that compress the seat covering into the porous member such that

air is able to pass from the cushion outlet to the formed valleys.
10

13.  An apparatus as defined in claim 1 wherein the seat covering incorporates a
plurality of stitched valleys that contact the porous member such that air is able to exit from
the cushion outlet to the formed valleys.

15 14.  An apparatus as defined in claim I wherein the seat covering comprises an air

permeable material.

15.  An apparatus as defined in claim 1 wherein the seat covering comprises an air
permeable fabric.

20

16.  An apparatus as defined in claim 1 wherein the seat covering comprises a
perforated leather.

17.  An apparatus as defined in claim 1 further comprising a backrest portion and
25 a sitting portion.

18. Apﬁamtus for selectively varying the environmental temperature of a vehicle
seat comprising:

a resi!ient cushion forming a support member in the seat having an integral air
30

and further having an outlet with an integral plurality of air channels proximate an outcr
surface of the cushion; and

the outer surface of the cushion connecting to a flexible seat covering
substantially encapsulating the outer surface area of the cushion, the flexible seat covering
35 having an interface with the integral plurality of air channels.

19.  An apparatus as defined in claim 18 wherein the resilient cushion comprises a
cellular spongy material.

40 20.  An apparatus as defined in claim 18 wherein the resilient cushion comprises a

foam.
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a support nenber in the seat in the formof a resilient-eushion, vmere'r‘n""'
t he support nenber includes: an air flow channel

I nt egral vm t h een e ace
menber and extendi ng therethrough froma bottom surface {18 as
t he support nenber, wherein the air flow channel has an |n tom

surface for receiving tenperature conditioned air, and an top
surface for dispensing tenperature cadditioned air; at
subchannel integral with and extendi ng al ong the

| 21l. An apparatus as defined in claim 18 further comprising a flexible porous
member,the outer surface of the cushion connecting to the flexible porous member which
substantially covers the outer surface area of the cushion, the flexible porous member having

an interface with the integral plurality of air channels, wherein the flexible porous member
) is sandwiched between the cushion and the flexible seat covering.

Ieast one al r

22.  An apparatus as defined in claim 21 wherein the flexible porous member is a
substantially multi-directional porous member.

10 23.  An apparatus as defined in claim 2] wherein the flexible porous member is a
substantially mono-directional flexible porous member.

24.  An apparatus as defined in claim 23 wherein the mono-directional fiexible
porous member comprises a plurality of substantially mono-directional channels.

15
25. An apparatus as defined in claim 21 wherein the flexible porous member
comprises a reticulated foam.
26.  An apparatus as defined in claim 18 wherein the seat covering incorporates a
20

plurality of stitched valleys that compress the seat covering into the seat cushion such that
air is able to pass from the cushion outlet to the formed valleys.

27.  An apparatus as defined in claim 18 wherein the seat covering incorporates a

plurality of stitched valleys that contact the seat cushion such that air is able to exit from the
25 cushion outlet to the formed valleys.

28.  An apparatus as defined in claim 18 wherein the seat covering comprises an air
permeable material.

30 29. An apparatus as deﬁned in claim 18 wherein the seat covering comprises an air
permeable fabric.

30. An apparatus as defined in claim 18 wherein the seat covering comprises a
perforated leather.
35

31.  An apparatus as defined in claim 18 further comprising a backrest portion and
a sitting portion.
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top surface of the support nmenber; and an air manifold integral™wth and— ——
extendi ng along the top outer surface of the support nenbe&hlpg;eg@ﬁp]gge})ﬁe | I
fl ow channel outlet and the air subchannel for dispersing t
conditioned air fromthe air flow channel to the air subcha MMMH%'LMI
fl exi bl e porous nmenber di sposed over the top surface of the
and having an interface with the air subdSannel; and a flexible seat cover
substanti aI | y encapsul ati ng an outer surface of the
32. Apparatus for selectively varying the environmental temperature ot a vehicle
seat comprising:
a cellular spongy materiat cushion forming a support member in the seat having
an integral air flow path, the air flow path having an inlet for receiving temperature
5 conditioned air therein, and further having an outlet with an integral pluratity of air channels
proximate an outer surface of the cushion;
the outer surface of the cushion connecting to a reticulated foam which
substantially covers the outer surface area of the cushion, the reticulated foam having an
interface with the integral plurality of air channels; and

10 an air permeable seat covering substantially encapsulating the reticulated foam
to the cushion.

33.  An apparatus as defined in claim 32 wherein the seat covering incorporates a
plurality of stitched valleys that compress the seat covering into the flexible porous member
15 such that air is able to pass from the cushion outlet to the formed valleys.

34.  An apparatus as defined in claim 32 wherein the seat covering incorporates a
plurality of stitched valleys that contact the flexible porous member such that air is able to

exit from the cushion outlet to the formed valleys.
20

35.  Apparatus for selectively varying the environmental temperature of a vehicle
seat comprising:
a foam cushion forming a support member in the seat having an integral air
flow path, the air flow path having an inlet for receiving temperature conditioned air therein,
25 and further having an outlet with an integral plurality of air channels proximate an outer
surface of the cushion;

. the outer surface of the cushion incorporating a flexible substantially honeycomb
channel arrangement that covers at least a portion of the outer surface area of the cushion,
the honeycomb channel arrangement having an interface with the integral plurality of sir

30 channels; and

an air permeable seat covering substantially encapsulating the honeycomb
channel arrangement to the cushion.

36. An apparaus as defined in claim 35 wherein the honeycomb channel
35 arrangement comprises a substantially mono-directional flexible porous member.

37. An apparatus as defined in claim 36 wherein the mono-directional flexible
porous member comprises a plurality of substantially mono-directional channels.
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fl exi bl e porous nenber. 6. The apparatus as recited in Caim5, wherein
the resilient cushion can be selected fromthe group of naterials
consisting of cellular spongy material, foam and fiberglass reinforced

pl astic. 7. The apparatus as recited in Caim5, wherein the flexible
porous nenber conprises: a first porous nenber substantially covering the

top surface of the support nenber and Rgving an interface with the air
subchannel s; and

1 38.  An apparatus as defined in claim 35 wherein the seat covenng incorporates a
plurality of stitched valleys that compress the seat covering into the flexible porous member
such that air is able to pass from the cushion outlet to the formed valleys.

5 39.  An apparatus as defined in claim 35 wherein the seat covering incorporates a
plurality of stitched valleys that contact the flexible porous member such that air is able to
exit from the cushion outlet to the formed valleys.

-
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a second porous nenber substantially encapsulating the first porous nenber.

15 8. A nethod for selectively varying the enV| ronnent al tenperature of
a vehicle seat conprising the steps of:

17
VARIABLE TEMPERATURE SEAT
STRACT

A Seating construction (10) with a plurality of plenums (14} and
(20) into which is received témperature conditioned air (5). The
air passes through the seat via a plurality of channels (14, 16
and 17) formed in the foam (30) of the seat cushion. The air
then migrates through a reticulated foam layer {40) that is
iteelf cévered with an air permeable layer of material (42). The
reticulated foam (40) and stitching of the seat fabric (42)
facilitate diffusion of the air from the foam channel conduits
{14, 16 and 17). The air then convectively circulates against

and near the occupant of the seat to facilitate climate control
around the occupant.
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- routing tenperature conditioned air froman air inlet to an air outlet of
an air flow channel extending through a support nenber of. the seat;
distributing tenperature conditioned air fromthe air outlet along a top
surface of the support nenber through at |east one air subchannel disposed
within the top surface; passing tenperature conditioned air fromthe air
subchannel s t hrough a porous nenber disposed adjacent the outer surface,
and then to a seat covering di sposedt&lj acent the porous nenber.

2
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. 9. A nethod as recited in Claim8, wherein the tenperature conditioned
air is routed froma bottom surface of the support nenber to a top surface
of the support nenber. 16 1 38. An apparatus as defined in
claim 35 wherein the seat covering incorporates a

2/5
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plurality of stitched valleys that conpress the seat covering into the

fl exi bl e porous nenber such that air is able to pass fromthe cushion
outlet to the fornmed valleys. 5 39. An apparatus as defined in
claim 35 wherein the seat covering incorporates a plurality of stitched
val | eys that contact the flexible porous nmenber such that air is able to

exit fromthe cushion outlet to the fyyrgred valleys. This Sheet Has Been
Repl aced
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VARIABLE TEKPERATURE SEAT
ABSTRACT

A Seating construction (10) with a plurality of plenums (14) and
{(20) into which is received temperature conditioned air (5). The
air passes through the seat via a plurality of channels (14, 16
and 17) formed in the foam (30} of the seat cushion. The air
then migrates through a reticulated foam layer (40) that is
itself covered with an air permeable layer of material (42). The
reticulated foam (40) and stitching of the seat fabric (42)
facilitate diffusion of the air from the foam channel conduits
(14, 16 and 17). The air then convectively circulates against
and near the occupant of the seat to facilitate climate control
around the occupant.

FIGURE 1
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WHAT IS CLAIMED IS:

.....

1. Apparatus for selectively varying the environmental temperature of a

vehicle seat comprising:

a support member in the seat formed from a resilient material, wherein
the support member includes:
an integral air flow channel that extends through the support
member from a béttom surface to a top surface of the support member,
the air flow channel having an inlet at the bottom surface of the support
member for receiving temperature conditioned air therein, and further
having an outlet at the top surface of the support member for
dispensing temperature conditioned air therefrom; and
at least one air subchannel integral with and extending along a
top surface of the support member, wherein the air subchannel is
connected with the outlet of the air flow channel; and
a porous member which substantially covers the top surface area of the
support member, the porous member having an interface with the air

subchannel; and

a seat cover that substantially encapsulates the porous member to the

support member.

2. An apparatus as defined in Claim 1, wherein the porous member
comprises:

a first porous member that is disposed adjacent and substantially covers
the top surface of the support member; and
a second porous member substantially encapsulating the first porous

member.

3. An apparatus for selectively varying the environmental temperature of
a vehicle seat comprising:
a seat cushion in the seat formed from a resilient material including:
an integral air flow channel extending vertically therethrough
from a top surface of the seat cushion to a bottom surfacc of the scat

cushion, wherein the air flow channel has an inlet adjacent the bottom

L e
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13
surface of the seat cushion for receiving temperature conditioned air
therein, and further has an outlet adjacent the top surface of the seat
cushion for dispensing temperature conditioned air therefrom; and
a porous member which substantially covers the top surface area
of the seat cushion;
at least one air subchannel that is integral with and extends along the
top surface of the seat cushion, wherein the air subchannel is connected with
the outlet of the air flow channel, and wherein the porous member is contact

with the air subchannel; and

a seat covering substantially encapsulating the porous member to the
seat cushion.

4, An apparatus for selectively varying the environmental temperature of

a vehicle seat comprising:
a seat cushion in the seat formed. from a resilient material including:
an integral air flow channel extending vertically therethrough
from a top surface of the seat cushion to a bottom surface of the seat
cushion, wherein the air flow channel has an inlet adjacent the bottom
surface of the seat cushion for receiving temperature conditioned air
therein, and further has an outlet adjacent the top surface of the seat
cushion for dispensing temperature conditioned air therefrom; and
a porous member which substantially covers the top surface area
of the seat cushion;
at least one air subchannel that is integral with and extends along the
top surface of the seat cushion, wherein the air subchannel is connected with
the outlet of the air flow channel, and wherein the porous member is contact
with the air subchannel;
an air manifold integral with and extending along the top surface of the
seat cushion, wherein the air manifold is interposed between the outlet of the
air flow channel and the air subchannel to facilitate the distribution of

temperature conditioned air therebetween; and
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a seat covering substantially encapsulating the porous member to the
seat cushion.

5. Apparatus for selectively varying the environmental temperature of a
vehicle seat comprising:

a support member in the seat in the form of a resilient cushion, wherein
the support member includes:
an air flow channel integral with the support member and
extending therethrough from a bottom surface to a top surface of the
support member, wherein the air flow channel has an inlet at the
bottom surface for receiving temperature conditioned air, and an outlet
at the top surface for dispensing temperature conditioned air;
at least one air subchannel integral with and extending along the
top surface of the support member; and
an air manifold integral with and extending along the top outer
surface of the support member between the air flow channel outlet and
the air subchannel for dispersing temperature conditioned air from the
air flow channel to the air subchannel; and
a flexible porous member disposed over the top surface of the support
member and having an interface with the air subchannel; and
a flexible seat cover substantially encapsulating an outer surface of the
flexible porous member.
6. The apparatus as recited in Claim 5, wherein the resilient cushion can
be selected from the group of materials consisting of cellular spongy material, foam,

and fiberglass reinforced plastic.

7. The apparatus as recited in Claim 5, wherein the flexible porous
member comprises:
a first porous member substantially covering the top surface of the
support member and having an interface with the air subchannels; and

a second porous member substantially encapsulating the first porous

member.

R
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8. A method for selectively varying the emvironmental temperature of a
vehicle seat comprising the steps of:

routing temperature conditioned air from an air inlet to an air outlet of

an air flow channel extending through a support member of the seat;
| distributing temperature conditioned air from the air outlet along a top

surface of the support member through at least one air subchannel disposed
within the top surface;

passing temperature conditioned air from the air subchannels through
a porous member disposed adjacent the outer surface, and then to a seat
covering disposed adjacent the porous member.
9, A method as recited in Claim 8, wherein the temperature conditioned

air is routed from a bottom surface of the support member to a top surface of the

support member.

|
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VARIABLE TEMPERATURE SEAT
ABSTRACT

A Seating construction (10) with a plurality of plenums (14) and
(20) into which is received temperature conditioned air (5). The
air passes through the seat via a plurality of channels (14, 16

and 17) formed in the foam (30) of the seat cushion. The air

then migrates through a reticulated foam layer (40) that is
itself covered with an air permeable layer of material (42). The

reticulated foam (40) and stitching of the seat fabric (42)

facilitate diffusion of the air from the foam channel conduits

(14, 16 and 17). The air then convectively circulates against

and near the occupant of the seat to facilitate climate control
around the occupant.

FIGURE 1
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