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SINGLE PIECE PLENUM

Fip

[001]  These teachings relate generally an air distribution svsiem, and more particddarly to
a plenum that connects a blower to a cushion of a velicle seat and assists in distnbuting fluid

to areas of a vehicle seat such as a bolster and/or leg region.

PRIQRITY
[002]  Thus apphication claims the benefit of US 62/776,157 filed December 06, 2018, the

entire contents of which is incorporated by reference herein for all purposes.

BACKORGUND

[003]  For many vears, industry has been concemed witht designing iroproved conditioning
or atr distnibution svstems for articles of manufacture such as seats, steering wheels,
automotive vehicles, or other transportation vehicles.  Examples of such conditioning
systems are disclosed 1o US. Patent Nos. 5.626386; 6,291 803; and 7.607.739: and US.
Patent Application Publication No. 2016/3114709 ali of winch are expressly mcorporated
herein by reference for all purposes.

[004] Many systems include a conditioner with a blower that s located on a bottom of a
velucle seat and air is moved from a remote location {0 an nsert to distabuie air. Some
systems include an extended tail that extends from a location on top of the seat {0 a focation
behind or under the seat where the blower 1s located. These svstems include a blower that i
connected to the seat frame and the tail connects the msert to the blower. Some systenss have
attemnpted to conmect & blower and insert 1o a back side of a seat and distribute fluid from the
back side of the seat.

[0058]  What is needed 15 a conditioner or air distsibution svstem that conpects (o a cushion
of a vehicle seat, and the cushion and the single piece plenum form an open space
therebatween. What s needed is a plenum with baffles that distribute, guide. or direct a fluid
within the plemum. It would be desirable to have a plenom that includes walls that form a
perimeter around the plenum. What 1s needed is a plenum that includes baffles that taperin a

direction towards the bower,
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SUMMARY

[008] These teachings provide a conditioner or air distribution svstem that connecis o a
cushuon of a vehicle seat, and the cushion and the single piece plenum form an open space
therabetwaen. These teachings provide a plenum with baffles thet distribute, guide, or direct
a fluid within the plenum.  The plenum includes walls that form a perimeter around the
plenum. The plenum that inclodes baftles that taper in g direction towards the blower. The
pleaum 13 a single fayer or pan that connects 1o a bottom surface of a cushion and the botiom
surface of the cashion forms a top laver or swiace of the plenum,

[007] The present teachings include: a distribution svstem comprising: (a) one or more
plenums each ncluding: (1) a rear or bottosn wall; (1) one or more open spaces; (i) a
peripheral wall connected to the rear wall and extending around a periphery of the plemam to
define the one or more open spaces; and {iv) one or more connection recesses in the rear wall
adapted to connect {0 one or more blowers; wherein the peripheral wall is configured to
comtact @ cushion of a vehicle seat 1o enclose the one or more open spaces so that the plenum
directs air from the one or more blowers though the cushion.

[008]  The present teachings provide an air distribution svstem that connects {o a back side
of a cushion and the cushion and the single piece plenum form an open space. The presemt
teachings provide a plenum with baffles that distribute a fluid within the plemym.  The
present teachings provide a plenum that includes walls that form a pevimeter around the
plenum. The present teachings provide a plenum that includes baffles that taper as the

baffles extend towards the blower.

BRIEY DESCRIFTION OF THE DRAWINGS

[009]  Fig 1 is aside view of an air distribution svstem connected 1o a cushion of a vehicle
seat and supported by the seat suspension.

[0010] Fig. 2 is cross-sectional view of a cushion of a vehicle seat and a distribution system
comnected to the vehicle seat.

[0011] Fig. 3 a perspective view of a plenpum.

[0012] Fig 4is a cross-sectional view of a blowey connected to a plenam.

[0013] Fig 5 is cross~sectional view of & cushion of a velucle seat and a distribution system

connecied to the vehicle seat,

3



WO 2020/117633 PCT/US2019/063919

DETALLED DUSCRIFTION

[0014] The present teachings are predicated opon providing an improved conditioning
svstam suitable for mtegration o a velucle. For example, the conditioning svstem may be
ntegrated into ov atlached to camers (e.g.. mwembers, stractures, panels, floors, walls,
cushions, seat suspensions, or the like) of various articles of manufacture such as buildings,
furniture, transportation vehicles, {e.g, boats, trans, atrplanes, motorcyeles, all-terramn
vehicles, busses, snowmobiles, or otherwise) or the like  Alternatively, the condiioning
systern may be integrated into or attached o various components of transportation vehicles
such as seats, benches, panels, footwells, floor mats, or other components.  Preferably, the
conditioning systern iz integrated nto a vehicle seal. More preferably, the conditionming
svstem is integrated on a rear side (e g., B-side of 8 vehicle seat).

[0015] The conditioning system is particularly suitable for integration iido g seat of an
awomotive vehicle, More particulary, the conditioning svstem is suntable for integration
with the seal portion with or without bolsters, back portion with or without bolsters, head rest
portion, or a combination thereof The conditioning system may be located between two
favers of the seat. The conditioning system may be located under a fabric layer {e.g. cloth,
{eather, svnthetic leather, or the like) and under a cushion or backrest {e.g a foam support for
the user). In one aspect, the present leachings emplov a structuve that makes 1t particularly
suited for use beneath a perlorated leather seat cover or perforated svnthetic leather seat
cover. The present conditioning system is particudarly attractive for use in combination with
a conditioned seat {e.g a ventilated, actively cooled {such as bv use of a thermoelectric
device or module), or actively heated seat). The conditioning svstem may be integrated with
the seat foam support by way of moulding, gluing, or other aitachment methods. Preferably,
the condibioning svatem includes a distribwtion system and the distibution svstem is
connected o 8 seat suspension withoat use of any adhesives, glung, or both.  Move
preferably, the conditioning svstem is included undemeath the cushion of the seat and the
cushion assists in distributing air from the conditioning svstam to an cocupant, predetermined
locations, or both. The conditioming system may be located proxamate to a seat but free of
any connection festures that extend from the connechon svstem fo the cushion. The
conditioning system may include one or more blowers and one or more insarls {La,
plenums): one or more heaters, one or more thermoelectnic devices, or a combmation thereof.
[0018] A conditioned seat may include one or more air movers {air movers and bloswers are

used interchangeably herein). The cne or more air movers may move air through one or
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more inserts that are located within or are located behind the backrest cushion, seat cushion,
or both. The one or more plenums may distribute the air from the air mover. The one or
niore air mevers may push air, pull air, both, or switch between pushing and pulling air. The
one of more air movars may be an axial fan, a radial fan, or both. Preferably, the one or more
air movers ave a radial fan. The one or move air movers may include a Thermoelecine
Device (TED). The TED may heat air as it enters the air mover or as it leaves the air mover,
The TED may cool air as the air enters the air mover or as the air leaves the air mover. The
ong of more air movers may include a heating device, a coohing device, or both {ie a
thermoelectric device (TEDY). The TED may be used to heat aiv and/or cool wir that is blown
omo the user. The air mover and TED may be placed in the seat in many differemt
configurations or my commuriication with a vehicle seat insert, For example, the TED andfor
air mover may be used in any manner or any configuration with an msert desertbed 10 any of
ULS, Patent Nos. RE3B128; 4.923248; 6,629,724; 6,676,207, 6857697, 6,869,139,
6,460 140, 6,976,734: T.083,227. T213.876, 7,338,117, 7.356,012; 7.475.038; 7.506.938:
and 7,587,901 or ULS. Patent Apphication Publication No. 2009-0218855 the teachings of
which are expressly incorporated by reference heretn for all purposes. The TED and heater
mav both produce heat at the same time; however, i 18 contemplated that the TED or heater
may be used separately. The heater may be used to produce heat in an active heating system
in place of a TED. The heater, preferably. may not be used when the TED is used {o cool the
user. The air mover and TED may be nsed i conjunction with an insert disclosed herein so
that air may be directed evenly and consistently to the user. The air may be blown through
the insert, a heater, perforations in the seat cover {e.g. trim layver), holes or perforations in a
cushion, or a combmation thereof. Some examples air permeable seats and heating device
are U8, Patent No. 6,064 037 and 6,869,140 both of which are incorporated by reference
herein for all purposes. The TED may blow hot air while the heater contemporaneously
heats the seat; thereby, providing both conduction heating and convection heating.

[0017] The conditioning svsten: may be used in conjunction with an cccupant sensor. An
occupant sensor may be used on any seat in conpumction with a conditioning svstem.
Preferably, an occupant senor may only be used on passenger seats. The occupant senor may
be anv tvpe of occapant senor that senses a passenger n a vehicle seat. The occupant senor
mav be amembrane sensor, a capacitive sensor, & force sensor, a mass sensor, of a
combination thereof. A mucroprocessor may monitor the occupant senor for a passenger. For
axample. the microprogessor may be atlached to an occupant senor and when the occupant

senor measures that the seat is [ree of an occupant the conditioning svsiem may remain off
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even if all of the other conditions are met such as the conditioning system being turned on.
The occupant sensor may be in contact with a plenam.  Preferably, the occupant sensor is
focated on a top of a cushion and the plenum is located under the cushion. The conditioning
svstam mayv include ong or more distributions systems.

[0018] The one or more distribution systems function to gude a fluid towards or away from
an occupant cantact region. The one or more distribution systems preferably are located in or
under a bun, a backrest, or both of a vehicle seat. The distribution system may include one or
more blowers, one or morg plenums, ong or more, or both. The distgbution system may
distribute alr or vacuum (pull air) to one or more locations of interest.  The distribotion
system mayv evenly distribute air or vacuum.  The location of the blower, the location of
haffles, configuration of a plenum, or a combination thereof mav move Mwd 3o that the fuid
avenly moves from or to the occupant. The distribution system may anevenly distnbute ar or
vacuwm. For example, the plenum, air mover, holes, balfles, or 3 combination thereof may be
configured to divect more or less air 1o or from one or more locations of interast.

[0018] The plenuom fonctions fo fluidly connect an air mover o a coshion and assist in
transporbing fud through the coshion. Preferably, the plenum functions to fluidly connect a
blower to a rear side of a cushion. The plemun mav be an insert, a bag, a portion of a bag, or
a combination thercof. Preferably, the plenum is a single plece. The plenum may be ngid
The plenum may be flexible. The plenum may be a film. The plenum mav be plastic. The
plenum may be molded, blow molded. injection molded, extruded. or 3 combination thereof.
The plenum may be free of a top, free of a top laver, free of a top wall, or a combination
thereof. The plemum may be open. The plenuom may inchude an open space that is formed
hetween a peripheral wall and a rear wall, which may also be referred 1o herein as a bottom or
back wall. The plenum may have an open space that s closed off by being sandwiched
between a cushion and a seal suspension so that the cushion forms the top wall, The plenum
may be one solid piece. The plenum may extend only under a bodv of a coshion. The
plenum may extend under both the bodyv and the bolsters of the cushion. The plenum may
have a peripheral wall that varies in height depending on a section of the plenum that the
peripheral wall extends under. For example, the peripheral wall may be {aller under the
bolster than the peripheral wall under the body of the cushion. The plenum may be free of a
fixed connection to a cushion. The plenum may be {ree of any fasteners that extend between
the plenum and the cushion. The plenum may be sandwiched batween the cughion and the
seat suspension.  The plenum may creste an open space.  Preferably, the plenum creates an

open space so that Hwid is movable along a rear side of the cushion. The plemn may resist
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crushing when an occupant sits i a velucle seat. The plenwm may have an open space that is
self~supporting or that supports all or a portion of the cushion. The plenum may have an open
space that is free of additional material to maintain the openness of the open space. The
plenum may include one or more baffles, one or more walls, or both that assist in dirgcting the
flow of air between a cushion and an air mover. The plenom mav be made of or include a
polvmer, plastic, metal, g thermoset, an elastomer, high density polvethyviene (HDPE);
acivlonitrile butadisne sivrene (ABS), or, a combmation thereof The plenum may be
vacuum formed, injection molded, made of a single plece, or a combination thereof. The
plenam may inclade one or more sections or regions. The plenum may only include a body.
The plenum may include a body and s extension.

[0020] The body of the plenum function to move air info & main portion o bodyv of a
cushion {e.g., a portion of the cushion that is focated under or behind a back, butt, thighs, ora
combination thereof of an occupani), The body of the plemum may be a main portion of a
plenum. The body of the plenmum may include or be connected 0 a blower, The bady of the
plenam may form the open space. The plenum may only include a body. The body may bea
region bounded by the peripheral wall. The body may be located inside a pernpheral wall and
be subdivided by one or more baffles. The bodv may be a single continuous pigce. The body
may inchide ong or more sections and the one or more sections may be movable relative to
aach other. For example, the body may wclude a mamn porfion that 18 located below an
occupant and two sections that are connected to the body and extend under thighs of the
occupant where the two sections are movable relative to each other, The body mav be a
portion that is free of extension outside of a main portion of a cushion. For example, the body
may be bounded on one or more sides by a bolster, head rest, bite line, or a combinmtion
thereof. The body may be connected to one or more extensions. The body may be free of
contact with extensions. The bodv and the extensions may be separate preces. Preferably, the
body and the extensions are connected together,

[0021] The one or more extensions may function fo provide fwid commuscation © a
location of a cushion or seal located oulside of & mwain portion of a body of the ssat or
cushuon. A plurality of extensions may be connected t0 a body. The extensions may be fixed
{o the body and may be immobile relative to each other. The one or more extensions may be
movable relative to the body. The bodv, plenum, distribution system, or a combination
thersol may be free of extensions. The one or more exiensions may extend under or nlo a
bolster, under a thigh, between a thigh and a knee, 1o a location under an occupant’s arm, a

location behind an occupant’s neck, a location behind an occupant’s head, a region of the

&
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cushion prosimate fo a leg contact region of an occupant, or a combination thereof. The one
or more extensions may be {ocated within the peripheral wall. The one or more extensions
may be located within a separate peripheral wall that is connected to an extends from the
peripheral wall around the body of the plenum. The one or more extensions may be in fluid
conununication with the body of the plenom. The one or more extensions may have an open
space that is fluidly connecied to the open space of the body. The one or more extensions
may have an open space that iz (uidly disconnected from the open space of the bodv. The
one or more extensions and the body may be one wunitary plece, may melude a commeon rear
wall, or both. There may be two or more extensions, three or more extensions, or even four
or more extensions.  The extenstons may extend from opposing sides of the body. The
axtensions may include ong or more connection recesses. The extensions may be free of one
or more connection recesses. The one or more extensions may be movable relative to the
body. The connection recesses may be located m the rear wall of the body and may supply
fhud to the extensions.

[0022] The aur may enter or exit the plenum through the rear wall. The rear wall functions
to connect the blower 1o the conditioning system, the distribution svstem, the plenum, or a
combination thergof. The rear wall may form one side of an open space. The rear wall may
extend parallel to a rear of a cushion. The rear wall may be planar. The rear wall may be
concave. For example. the rear wall may be dish shaped where a portion of the wall exiends
away from the cushion. A portion of the rear wall may be concave so that a blower may be
located within the concave portion. The concave portion of the rear wall mayv allow a portion
of the blower 1o be located within a plane that i3 closer to the cushion than the rear wall is
focated 1o the cushion. The rear wall mav be free of anyv holes or recesses. Preferably, the
rear wall only incudes connection recesses that conngct to or receive one or more hlowers.
The blower housing may include one or more housing conngctors that extend into contact
with the rear wall, a concave wall of the rear wall, or both. The blower housing may house an
impeller. The blower housing may connect to bottom wall, a concave wall, or both. The rear
wall may extend behind a body of a cushion. a bolster of a cushion, a head rest, or a
combination thereof  The rear wall may be one continvous pece.  The rear wall may be
segregated nto one or more sections by one or more baffles. For example, the rear wall may
be sepragated indo a body and one or more extensions, one or more walls, or both. The rear
wall may be divided to include one or more open spaces. The rear wall may be fluid
impermeable.  The rear wall may support one or wmore peripheral walls, one or more baffles,

mnclude a concave wall, or a combination thereof.
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[0023] The concave wall may fanction to create a void, & recess, a space, or a combination
thereof that receives all or a portion of the blower so that the blower and plenum are low
profile, a portion of the blower height is located witlun the plenum, or both. The concave
wall may form a night angle with a plane of the bottom laver. The concave wall may be
focated in a plane between the cushion and the bottom wall of the plenum. The concave wall
may be located in a plane so that a portion of the blower is located closer to the cushion than
the rear wall 15 located to the cushion. The concave wall may extend af an angle greater than
Q0 degrees with the bottom laver. The concave wall mav extend towards the connechion
recess.  The concave wall mav be arcuate.  The concave wall may be a seres of
interconnected angles. The concave wall may include one or more curves, bends, or both
The concave wall may form a recess within the bottom layer that has a shape that 1s a full or
half square, rectangle, circle, diamond, pentagon, hexagon, octagon, or a combination thereofll
The concave wall may be located between the top layver and the bottom layver. One or more
blower connection features may be located within or proximate to the concave wall,

[0024] The peripheral wall mav function to create an open space. The peripheral wall may
function to sapport the rear wall, be connected to the rear wall, or both. The penpheral wall
mav extend around a periphery of the rear wall. The peripheral wall may support the rear
wall a distance from a rear of a cushion. The peripheral wall may create a seal between the
rear wall and the cushion. At least a portion of the penpheral wall (i.e., atop surface) may be
inn contact with a cushion to enclose an open space between the plenum and the custion. At
least a portion of the peripheral wall (Le, 2 top surface) may be free of contact with a
cushion. The penpheral wall may locate the rear wall a distance from the cushion. The
peripheral wall may contact the cushion. The penpheral wall may be one continuons wall.
The peripheral wall be two or more walls that are located proximate to each other. The
peripheral wall mav extend around an exienior yegion of the rear wall. The peripheral wall
may extend around a terminal edge of the rear wall. For example, the peripheral edge may
define a volume of the open space. The peripheral edge may extend to the bolsters, a head
rest, a body, or a combination thereof of a cushion. The penpheral adge mav have a height.
The height of the peripheral edge mayv be sufficiently high so that when an occupant sits
within the cushion and the cushion is compressed the peripberal edge assists in maintaining
an open space. The height of the peripheral wall may be substantially wnform along a length
of the penpheral wall. A height of the perpheral wall may vary along a length of the
peripheral wall.  The height of the penipheral wall may be located at a top edge of the

peripheral wall. The top edge of the peripheral wall may contact the cushion. The peripharal
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wall may have a height of about 1 cm or more, about 2 cm or move, aboul 3 cm or more,
about 4 cm or more, about 3 em or more, or about 6 em or more. The peripheral wall may
have a height of about 12 cm or lesg, about 10 cm or lesg, or about 8 om or less. The
peripheral wall may mirror the shape of the rear wall. Thus, if the rear wall is square the
peripheral wall may have a square shape. The shape of the peripheral wall may be geometne,
svnmetrical, asvmmetrical, square, rectangular, "H™ shaped, “U™ shaped, a traperoid,
trianguiar, I shaped, “T" shaped, or a combination thergof. The peripheral wall preferably
is a single wall. The penipheral wall may be located proximate to or connected to one or more
baffles.

[0025] The one or more baffles may function to distnibute air within the open space,
distribute air to the cushion or blower, provide aniform distinbution of air, or a combination
thereof. The one or more baffles may create a path between the one or more cushion holes
and the blower so that flwd passes through each of the cushion holes and not only the holes
closest to the blower. The plenum may include one or more baffles. The plenum may inchude
a plurality of baffles. The one or more baffles may be a portion of the rear wall, the
peripheral wall, or both that extend inlo the open space to create a fluid barvier. The ove or
more bafiles may be added into open space before the plenum iz placed proximate to the
cushion. The one or more baffles (1.e., a top surface thereof) may contact the cushion and
divide the plenom inlo one ov more open spaces, create ong of more open spaces, or both.
The one or more bafiles {1.e, a top surface thereol) may be free of contact or spaced apart
from a bottom surface of the cushion. The one or more baffles may be curved, substantially
straight, teardrop shaped, have a cwrved porlion, have a straight portion, or a combination
thereof. The one or more baflles may radiate oubwards away from the blower. The one or
miore baffles may be focated proximate 1o the blower and assist in distnbuting air between the
blower and the one or more ventifation holes. For example, the ballles may assist the blower
in moving an equal amount of air through a ventilation hole that 1s Tocated within 16 cm of
the blower as the blower moves through a ventilation hole that is between 23 cm and 40 em
away. The one or more baffles may be shaped in a wav to assist the flow of air from the
blower to the one or more cushiron holes 1 an even fluid speed. The one or more baffles may
be connecled o the peripheral wall. The one or more baffles may be free of direcily
confacting or connecting with the peripheral wall. The one or more baffles may extend
mward from the penipheral wall. The one or more baffles mav be discrete from the periphersi
wall. The one or more baffles may be formed from part of the rear wall. The one or more

baffles may be a portion of the rear wall that extends inward. The rear wall ai the baffles may
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include a recess. The baffles may direct a fluid between the body of the plenum and the
extension of the plenum. The baffles may contact a rear side of the coshion and create one or
more channels of open space that fluid mav move through., The baffles may have a height
that is substantially the same as the height of the peripheral wall. The batfles mav have a
beight that redoces along a length of the baffle. The height of the baffles may reduce as the
baffles extend toward the peripheral wall, toward the blower, or both.  The heiglt of the
baffles mizy be sufficiently tall to maintain an open space when an occupant is ocated within
the coshion. The baflles may be arranged in a spiral shape or pattern when viewed from
above. The baffles may include tapered portions that curve ov point towards the connection
recess. The height may taper as the baffles extend towards the air mover.

[0026] The taper may function o direct air batween the air mover and the cushion holes,
The taper may assist in equally disinbuting air withen an open space of the plenum. The
baffles may taper towards the one or more connection recesses. The taper may extend into
the one or more comnection recesses. The taper mav be a reduction in height of the baffle
The taper may reduce a height of the baffle wntil the baffle terminates, terminates into the rear
wall, or both. The one or more baffles may tum at an angle as the one or more bafiles taper.
The taper may be on a curved segment, a straight segment, a curve, or a combination thergof.
The taper may redoce a maximum height of the baffles by about 8.25 or more, about 0.5 or
maore, or about 8.75 or more. The taper mav reduce a maximum height of the baifles so that
the baffles are ehnunated. The taper may extend towards a connection recess and terminate
proximate 1o the connection recess, The faper may extend all the way to the connection
TECEsS,

[0027] The connection recess may be a hole within the plenum that is in communication
with a blower. The connection recess and the rear wall may be coplanar. The comnection
recass may receive all or a portion of a blower, The conneclion recess may recerve air from a
blower, sir from the cushion, or both, The connection recess may assist in creating positive
pressure within the open space of the plenum. The comnection recess may assist in creating
negative pressure within the apen space of the plenum. The connection recess may mnclude a
flange or a blower connection feature that 8 blower connects 1o so that the blower and plenum
are m fluid communication.

[0028] The blower connection feature may funclion to create an air seal between the blower
and rear wall. The blower connection fealure may be shaped like a funnsl, ovlinder, or
combination thereof. The blower connection fealure may include a fange, be a flange, or

both that a blower connects. The blower connection feature include a flange, a concave wall,
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or both. Preferably, the blower connection featwe i3 one or more fasteners that connect a
blower to the plenum. The blower connaction feature may be a threaded member that extends
through a porticn of a housing of a blower and into the plenum. The blower comnection
feature may connact the blower to a rear wall of the plenum so that the blower is aligned with
the comnnection recess.  The blower connection feature may suspend the blower from the
plenum.  The blower connection feature may function to direct air 1o the open space and
{urther to the cushion holes.

[0028] The open space may function 10 create an open area batween the cushion and the rear
wall. The open space may prevent the rear wall and the cushion from being moved mto
contact. Preferably. the open space may be mamtained by the peripheral wall, the baffles, or
both contacting the cushion. The open space may be free of additional material. The open
space may be void or devoid of any malterial. The open space may resist compression by one
or more baffles or walls extending therethrough. The open may be an absence of material that
is located between the cushion and the rear wall. The open space may include ong or more
features such as a baffle or a connection laver that extend thersthrough. The open space may
be n flwd communication with the blower and air mav move from the blower to the open
space or from the open space to the blower.

[0030] The blower functions to push air, pull air, or both. The blower may be movable

with the cushion, the plenum, or both as an occupant sits on the cushion or leaves the

cushion. The blower may be an axial fan. Preferably, the blower may be a radial fan. The

blower may include one or more impellers that move air through the blower, the blower

housing, the plemun, or a combination thereof. The blower housing may be connected to the

rear wall of the plenum. The blower housing may include one or more housing connectors

that are in contact with the concave wall, the bottom wall, or both of the plenum. The blower

mcludes an inlet and an outlel.  The inlet may be on the bottom side or the top side.

Preferably, the inlet is in the botiom side of the blower. The inlet or the outlet is connected

to the plenum via the attachment ning, a clip, a blower connection feature, or a consbination

thereof so that air may be pushed or pulied mto the plenum. The blower may be connecied {0

a rear wall of the plenum by one or more Hanges. The injet and outlel may allow air t0 move

mto and out of the housing

[0031] The housing functions to connect the blower withun a systenmy, divect air to a
predeternuned location, pressurize air, or a combination thereof. The housing may connect

the blower to a seat, a cushion. a frame, a blowsr comnection feature, a plenum, or a

combination thereoll The housing may be rigid. The housing may be flexible. The housing

11
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may inchude rigid regions and flexible regions.  The housing may include one or more
integral parts (eg., a part that s formed with the housing) that comnect the housing, the
blower, or both to a cushuon, a plenuny, or both. The housing may include pans that are
added to the housing after the housing is formed and the parfs may assist in connecting the
housing, the blower, or both to the cushion, a plenam, or both. The housing may include one
or more parts {e.g., clips, evelets, or bands). The housing may be located within one or more
{langes of a plenum.

[0032] The one or more flanges may extend outward from the plenum so that the blower
may connect to the plenum. The one or more flanges may concave and may extend inward,
The one or more flanges may receive all or a portion of a blower. The one or more flanges
may craate a recess that the blower extends wito so that a profile (eg., thickness) of the
plenum and the blower s reduced relative to a wmaximum thickness of the plenum and a
maxinuan thickness of the blower, The flange may curve mward toward the comnnection
recess. The flange may be a wall that tapers inward towards a cushion, into an open space, or
both. The Hlange may be anmular. The flange may be a single flange. The flange may be a
plurality of paris that extend from the plenum. The flange may contact the housing, the
blower, a housing connector, or both.

[0033] The one or more housing conneclors function to prevent movement of the blower
relabive to the plenum. The one or more housing connectors may ahign the blower with the
comnection recess.  The one or more housing connectors may space the blower apart from the
plenum. The one or more housing connectors may be an extension of the housing. The one
or more housing connectors may be focated between the plenum and the housing. The one or
more housing connectors contact a flange and prevert lateral movement of the blower
refative 1o the rear wall, the flange, or both. The one or more housing connectors may
maintan the blower and the plenum relative to the cashion.

[0034] The one or more cushions may function to supporl an occupant, a conditioning
svstem, or both. The one or more cushions may extend over a bottom or a back of a frame to
form a portion of a vehicle seat. The one or more cushions may be made of an open cell
foam, a closed cell foam, or both. The one or more custnons may be located between a nm
layer and a frame. The one or more cushions may be located bebween an occupant and a
conditioning sysien, a plenum, a blower, or a combination thereof The cusluon may mchude
ope o more supporls, one or more seat suspensions, or both that assist in connecting a
plenum, a blower, or both {o the cushion. One or more cushions of the seat may inclode

vertilation, active cooling, active heating, or @ combination thereofl The seal may include

12
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one or more air movers {(i.e. blower} in flaid connection to the one or cushions so that air may
be blown onto the user or 30 that air may be pulled away from the user. The cushion may be
connected to or part of a conditicnung system, support, a seat suspension, or a combination
thergof. The cushion may be a back cushion, a seat cushion, or both. The cushion may be
made of foam. The cushion may be located above suspension, a suppord, or both. The
cushion may have a forward surface that an occupant contacts and a rear side or “b” side. The
cushion may have cushion holes that extend from a forward side 10 a rear side of a cushion.
[0035] The cushuon holes may allow Nuid to transport between a forward surface and a rear
side of the coshion. The cushion holes may have a cross-section that increases or decreases
hetween the forward side and the rear side. The cushion holes may have a constant ¢ross~
section from the forward side and the rear side. The cushion holes may align with an open
space of the plenum. The cushion holes may be located in a body of the cushion, a bolster of
a cushion, a head rest, or a combination thereof.

[0038] The badv of the cushion may function (o support an occupant. The body of the
cushion may be a central portion of the cushion. A body of a seat may be located below an
occupant’s butt, thighs, or both. A body or a backrest mav be located behind a back of an
occupant. The body may include a bolster on one or more sides.

[0037] The bolsters of the cushion may be an area of a cushion located cutside of the body.
The bolsters may be a peripherv of the cushion. The bolsters may contact an outside of aleg,
ant army, or both. The bolsters may extend out of a plane from the hody of the cushion so that
the bolsters assist in retaining an occupant within a vehicle seat.

[0038] The rear of the cushion may be m commumication with the distnibution system, the
plenum, or both. The rear may be covered by the plenum, The rear of the cushion and the
plenum may form an open space. The rear of the cushion may include one or more cushion
holes. The rear of the cushion may be supported by the plenum, the seat suspension, or both,
[0039] The seat suspension may movably sopport the plenum and the coshion. The seat
suspension mayv be spaced apart from the cushion by the plenum. The seat suspension be
connected to a suppot. the vehicle, or both. The seat suspension may be wirgs, springs,
flexible materials, or a combination thereof that support the cushion relative o the seat
support.

[0040] The seatl support connects the cushion, conditioning system, or both 1o & vehicls
The seat suppori may be movable within a seat. The seat support mav be a primary part of a

vahicle seat that connects the cushion to the vehicle
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[0041] Fig 1 Hlustrates a side view of a portion of a vehicle seat 1 that includes an air
distribution svstem 48 and a custwon 20, The cashion 20 inclodes a support portion 22 or a-
side. a rear side 24 or b-side. and one or more cushion holes 26 that extend through a
thickness of the cushion 20, The air distribution system 48 includes a plenum 38 that is
attached 1o, in contact with, or rests upon the bottom or b-side 24 of the cushion, to o seat
suspension 28 of the seat 1, or a seat support 19 that is connected to a velucle The plenum
50 comprises oneg or miore ventilation holes 54 that are at least partially aligned with or in
{hud commumucation with the one or more cashion holes 26. The air distribution svstem 48
mcludes a blower 80 1 connected to the plenum 50, During use, the blower 80 is configured
1o move air between an occupant in the seat 1 or cushion 20 and the blower 80 via the
plenum 30, the one or more ventilation holes 34, and the one or more cushion holes 26.
[0042] Tig. 2 is a cross-sectional view of a cushion 20 and plenum 50, The cushion 20
mncludes a support portion 22 and bolsters 21, The plenum 30 meludes a body 66 and
extensions 68, The plenum 3O includes a peripheral wall 32 that extends at least partially
around a pernmeter of the body 66 and extends m a direction away from a bottom wall 72 of
the plenum 30 towards a bottom surface 17 of the cushion 200 The extensions 68 extend
from each side or adge of the bady 66, The plenum 50 includes one or more baffles 62
focated within the peripheral wall 320 Each of the bafiles 62 have a top surface 63, a portion
of which s in contact with a bottom surface 17 of the cashion 20 {o creale an open space 38
between the boitom wall 72 of the plenum 50 and the bottom surface 17 the cushion 20 so
that Thad can move between the plenum 50 and cushion 20, The baffles 62 have & tapered
portion 63, ihustrated in Fig. 3, that are not in contact with or free of contact with the bottom
surface 17 of the cushion 20,

[0043] Fig. 315 a perspective view of a plenum 50, The plenum 50 includes a perimeter or
peripheral wall 32 that extends around a pernimeter of the bottom wall 72, A phaality of
baffles 62 or fing estend away from the bottom wall 72 and extend imwardly from the
peripheral wall 52 towards a connection recess 60 for connecting to a blower or air mover @
the plemum 50, The baffles 62 mclude a taper 63 at one end that 1s not connected to the
peripheral wall 32 that tapers 1 a direction of a connection recess 64 for recerving a blower
{not shown). The baffles 62 have a curved or bent portion 64 that curves or bends towards
the connection recgss 60 o assist with distiibuting air flow o or from the air mover
connecied to the recess 60, The distal end of the taper 635 of the baffles 62 is spaced apart
from the connection recess 60 meanng that there is a gap between the connection recess 60

and where the distal end of the taper 63 termunates. The baffles 62 have a top surface 63 in a
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region that is not tapered or does not include the taper 65, The peripheral wall 32 has a lop
surface 61, The top surfaces 61, 63 of the peripheral wall 52 and baffles 62 are configured to
contact or connect fo & bottowm surface 17 of the cushion 22 thereby enclosing the plenum 50
and the ong or more open spaces 38, The top surface 67 of the baifles 62 in a region of the
taper G318 spaced apart from or free of contacting the bottom surface 17 of the coshion 22
Each of the open spaces 58 are defined between the bottom surface 17 of the cushion, the
bottom wall 38 of the plenum the peripheral wall 32 and one or more baflles 62.

[0044] Fig 4 iiusirates a blower 80 conpected to a wall of a plenum 38, The plenum 36
mcludes a flange 55 that receives or connects with the blower 80 so that a portion or all of
blower 80 1s recessed with respect to the lower wall 72 and is thus low-profile or inset into
the plemam 30, The blower 80 includes a blower housing 84 connected {0 the plemun 30 by
blower connection fealures 82, The blower housing 84 also includes a housing comnector 8G
that contacts the plenum 30 and as shown the flange 55,

[0048] Fig. 5 15 a cross-sectional view of a cushion 20 of a vehicle seat and plenum 50,
The cushion 20 includes a body portion 2¢ and bolsters 21, The plenum 530 inclades a body
66 that creales an open space 58, As shown, the plenum 50 includes baffles 62 that have a
top swface 63 that are In contact with the cushion 20 and create an open space 38 so that
fluid can move betyveen the plenum 30 and cashion 20

[0048] The explanations and illustrations presented herein are intended {o acquaint others
skilled m the art with the invention, its principles, and s practical application. Those skilled
in the art mav adapt and apply the invention in its numerous forms, as may be best suited ©
the requirements of a particular use. Accordingly, the specific embodiments of the present
invention as set forth are not intended as being exhaustive or himiting of the teachings. The
scope of the teachings should, therefore, be determined not with reference to the above
description, but should instead be determined with reference to the appended claims, along
with the full scope of equivalents to which such clabms are entitled. The disclosures of all
articles and references, including patert apphications and poblications, are incorporated by
reference for all purposes. Other combinations are also possible as will be gleaned from the
following claims, which are alse hereby incorporated by reference into this writien
description.

[0047] The use of the terms “"comprising” or "including” to descnbe combinations of
elements, ingredients, components or steps herein also contemplates embodiments that

consist essentially of or consist of the elements, ingredients, components or steps.



WO 2020/117633 PCT/US2019/063919

[0048] Plwal elemends, ingredients, components or steps can be provided bv a single
integrated element, inpredient, component or step. Alternatively, a single integrated element,
ingredient, component or step nught be divided into separate plural elements, ingredients,
components or steps. The disclosure of "a" or "one" fo deseribe an element, ingredient,
component or step is not intended to foreclose additional elements, ingredients, components

OF sieps.
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CrLaiMs
1} An air distribution system comprising:
a plenum comprising:
i a bottom wall;

i, a peripheral wall connected to the bottom wall and estending around a
periphery of the plenom to define one or more open spaces i the plenum;
and

it one of more connection recesses in the bottom wall adapted to connect to
a blower:

wherein a top surface of the peripheral wall is configured to comtact a bottom surface

of a cushion of a vehicle seat {0 enclose the one or more open spaces.

2} The air distribution system of claim 1, wherein the plenum includes one or more
baffles.

3y The air distnbution system of claim 2, wherein the one or more baffles include atop

surface that contacts the bottom swface of the cushion.

4} The air distnibution system of claims 2 or 3, wherein at least one of the one or more
baffles inchude a taper that reduces a height of the one or more baffles relative to the botiom
wall,

5y The air distribution sysiem of claim 4, wherein the taper extends m a direction

towards the one or mOre CONNECHON recesses.

6y The air distribation systern of any of claims 4-5, wherein the taper reduces 1 height

until the at least one of the one or more baffles terminates.
7y The air distribotion system of any of claims 2-6, wherein at least one of the one or

more baffles mclude a curved or bent portion that curves or bends m a direction of the one or

7I0Te CONNEction 1ecassas.
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Ry The air disiribution system of any of the preceding claims, wherein the plenum

inchodes a body and one or more extensions.

9y The air distribution system of claim 8, whevein the body and the one or mors

extensions ave connecied together.

{0y The air distnibution systemy of clatm & wherein the bodv and the one or more

eXIeNSIOns are separata preces.

1) The air distribution system of any of claims § through 10, wherein the one or more
extensions extend into a bolster of the cushion, in a region of the cushion proximate (o a leg

contact region of an occupant, or both,

123 The air distribution svstem of claim 8 or claim 11, wheremn the one or more
extensions are movable relative to the body.
clams, wheremn the one or more

13) The air distribution svstem of any of the preceding

=

connection recesses and the rear wall are coplanar.

14) The air disinnbution system of any of the preceding claims, wherain the bottom wall
includes a concave wall including the connection recess so that at least a portion of a blower
iz located in a plane that s closer to the cushion than the bottom wall i3 located io the

cushion when the plenum is connected o the cushion,

13y The air distribution systemy of claim 14, whersin the blower includes a blower

housing that 18 connected to the bottom wall of the plenom.

18
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