
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
19 March 2009 (19.03.2009) PCT WO 2009/036077 Al

(51) International Patent Classification: (74) Agent: KIMMEL, Andrew, L ; Knobbe, Martens Olson &
B60H 1/00 (2006.01) Bear, LIp, 2040 Main Street, 14th Floor, Irvine, CA 92614

(US).
(21) International Application Number: (81) Designated States (unless otherwise indicated, for every

PCT/US2008/075875 kind of national protection available): AE, AG, AL, AM,
AO, AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY,BZ, CA,

(22) International Filing Date: CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
10 September 2008 (10.09.2008) EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,

IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
(25) Filing Language: English LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,

MX, MY,MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
(26) Publication Language: English RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,

TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(30) Priority Data: ZW

60/971,220 10 September 2007 (10.09.2007) US
(84) Designated States (unless otherwise indicated, for every

(71) Applicant (for all designated States except US): kind of regional protection available): ARIPO (BW, GH,

AMERIGON, INC. [US/US]; 21680 Haggerty Road, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

Northville, MI 48167 (US). ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

(72) Inventors; and FR, GB, GR, HR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL,

(75) Inventors/Applicants (for US only): MARQUETTE, NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,

David [US/US]; 32552 Oakwood Court, Farmington Hills, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

MI 48334 (US). PETROVSKI, Dusko [US/US]; 32552 Published:
Oakwood Court, Washington, MI (US). — with international search report

[Continued on next page]

(54) Title: OPERATIONAL CONTROL SCHEMES FOR VENTILATED SEAT OR BED ASSEMBLIES

/ O

(57) Abstract: A climate controlled seat, bed or other assembly configured to receive a person includes a blower and two or more
thermoelectric devices or other conditioning fluid modules. According to one embodiment of an operational scheme, a control
system for the seat or bed is configured to continuously discharge air from the blower through the thermoelectric devices. In one
arrangement, the thermoelectric devices are sequenced between an activated and a deactivated position. Consequently, the desired
cooling and/or cooling effect can be maintained while reducing energy consumption of the climate control system.



before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments



OPERATIONAL CONTROL SCHEMES FOR VENTILATED SEAT OR BED

ASSEMBLIES

Priority Information

[0001] This application claims the priority benefit under 35 U.S.C. § 119(e) of

Provisional Application 60/971,220, filed September 10, 2008, the entire contents of

which are hereby incorporated by reference herein.

Background of the Invention

Field of the Invention

[0002] This application relates generally to climate control systems, and more

specifically, to operational schemes for climate controlled seats, beds or the like.

Description of the Related Art

[0003] 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 typically cooled or heated as a unit. There are many

situations, however, in which more selective or restrictive air temperature modification is

desirable. For example, it is often 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. Furthermore, even

with normal air-conditioning, on a hot day, the seat occupant's back and other pressure

points may remain sweaty while seated 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.

[0004] For such reasons, there exist various types of individualized climate

control systems for seats, beds and other similar assemblies. Such climate control

systems typically include a blower which distributes ambient air or other fluid past air

conditioning devices (e.g., TEDs). The conditioned air can then be delivered to certain



desired locations of the seat, bed or other assembly hi order to reduce energy

consumption while still maintaining user comfort, it is desirable to operate the climate

control system according to one or more control schemes.

Summary of the Invention

[0005] Accordingly, one aspect of the present inventions comprises a climate

controlled seat assembly configured to receive a user. The seat assembly includes at least

one blower, two or more thermoelectric devices in fluid communication with the blower,

an air distribution device downstream of each thermoelectric device and a control system

configured to operate the thermoelectric devices according to a desired control scheme.

In one embodiment, the control scheme is configured to selectively activate or deactivate

the thermoelectric devices while the blower continuously delivers a volume of air to the

thermoelectric devices.

[0006] According to other embodiments, the seat assembly includes a seating

device, a bed or another device configured to receive one or more users hi another

embodiment, the control scheme is configured to have only a one thermoelectric device

activated at a time hi yet other aspects, the control scheme is configured to have at least

two thermoelectric device activated at a time.

[0007] In some embodiments, the control system comprises a control module

hi other embodiments, the control scheme is based at least in part on a pre-programmed

time sequence. In yet other embodiments, the control scheme is based at least in part on a

user-selected mode of operation. According to other aspect of the present invention, the

user-selected mode of operation includes a plurality of temperature settings hi some

embodiments, the user-selected mode of operation comprises a desired temperature value

hi still other arrangements, the assembly further comprises a user-interface device, which

is configured to allow a user to select a mode of operation hi several embodiments, the

user interface device includes a button, a knob, a keypad or the like.

[0008] hi one embodiment, the control scheme is based at least in part on a

reading from at least one sensor hi other embodiments, the sensor comprises a

temperature sensor hi some aspects of the present invention, the temperature sensor is

configured to detect the temperature of a volume of air downstream of the thermoelectric

device hi still other embodiments, the sensor comprises a pressure sensor, which is

configured to recognize when a user is positioned on a portion of the seat assembly.



[0009] According to other embodiments, a method of delivering conditioned

air to a climate controlled item of furniture includes delivering a volume of air into a fluid

conduit using a blower, distributing the volume of air to at least two branches and

conveying a volume of air directed into each branch through a thermoelectric device. The

method further comprises delivering the volume of air from the thermoelectric device to a

user situated on the furniture through a fluid distribution device and activating or

deactivating the thermoelectric device to regulate the temperature of air entering the fluid

distribution device.

[0010] hi accordance with some embodiments, the item of furniture is a bed,

seating device or the like. In other embodiments, the step of delivering a volume of air

into a fluid conduit using a blower is substantially continuous. In another embodiment,

the method further comprises measuring the temperature of air exiting the thermoelectric

device. hi still other embodiments, the step of activating or deactivating the

thermoelectric device is at least partially regulated by the measured temperature of the air

exiting the thermoelectric device.

Brief Description of the Drawings

[0011] These and other features, aspects and advantages of the present

inventions are described with reference to drawings of certain preferred embodiments,

which are intended to illustrate, but not to limit, the present invention. The drawings

include seven (7) figures. It is to be understood that the attached drawings are for the

purpose of illustrating concepts of the present inventions and may not be to scale.

[0012] FIG. 1 is a schematic illustration of a climate control system that is

configured in accordance with one embodiment;

[0013] FIG. 2A is a schematic illustration of a control scheme for a climate

control system according to a first embodiment;

[0014] FIG. 2B is a schematic illustration of a control scheme for a climate

control system according to a second embodiment;

[0015] FIG. 2C is a schematic illustration of a control scheme for a climate

control system according to a third embodiment;

[0016] FIG. 2D is a schematic illustration of a control scheme for a climate

control system according to a fourth embodiment;

[0017] FIG. 3A is a schematic illustration of a climate control system for a bed

which is configured according to one embodiment;



[0018] FIG. 3B is detailed view of a portion of the illustrated of FIG. 3A;

[0019] FIG. 4 illustrates a top view of a climate controlled bed with the vast

majority of a top member removed in accordance with one embodiment;

[0020] FIG. 5 illustrates a top view of a climate controlled bed with the vast

majority of a top member removed in accordance with another embodiment; and

[0021] FIG. 6 is a schematic illustration on another embodiment of a climate

controlled bed.

Detailed Description of the Preferred Embodiments

[0022] FIG. 1 schematically illustrates one embodiment of a climate control

system 10. The depicted climate control system 10 is particularly well suited to be used

in a seat or bed assembly. However, it will be appreciated that the climate control

features described herein may be incorporated into other types of assemblies and systems.

For example, the control system can be used in office chairs, recliner chairs, sofas, beds,

automobile seats, airplane seats, stadium seats, benches and the like.

[0023] With continued reference to FIG. 1 the climate control system 10 of

the seat assembly comprises a plurality of thermoelectric devices (TEDs) 20 (or other

types of fluid modules) and air distribution devices 40. As described herein, one or more

blowers 50 or other air transfer devices are configured to deliver air to the air distribution

devices 40 via the TEDs 20 or other fluid modules.

[0024] hi some embodiments, the fluid modules 20 comprise thermoelectric

devices (TEDs) that are configured to temperature condition (i.e. to selectively heat or

cool) the air or other fluid flowing through them. A preferred thermoelectric device can

be a Peltier thermoelectric module. The TED schematically illustrated in FIG. 1 can

include a main heat exchanger for transferring or removing thermal energy from the fluid

flowing through TED 20 or other type of fluid module and to any downstream distribution

systems. Preferably, the TED 20 can also include a secondary heat exchanger that extends

from the TED 20 generally opposite the main heat exchanger hi one embodiment, the

TED 20 can be configured to cool the main heat exchanger when electrical current is

applied to the TED 20 in a first direction. Thus, transferring heat away from the air or

other fluid passing in the vicinity of the main heat exchanger hi such an embodiment, the

TED 20 is configured to heat the secondary heat exchanger, thereby transferring heat to

the air or other fluid passing in the vicinity of the secondary heat exchanger. However, it

should be appreciated that if the electrical current is reversed, the main heat exchanger



will be heated and the secondary heat exchanger will be cooled hi addition, the extent of

heating and/or cooling can be regulated by controlling the amount of electrical current

being delivered to each TED 20. Thus, in some embodiments, a fluid module (e.g., TED)

can be used to selectively heat and/or cool a volume of air flowing past it. It should also

be appreciated in some embodiments described herein the TED can be eliminated or

turned off. Ln such embodiments, a cooling effect ban be provided by blowing ambient air

through the distribution system and to the occupant.

[0025] As illustrated, a blower 50 is preferably configured to deliver a volume

of air through a main header 80. From the main header 80, air can then be distributed to

one or more branches 82. In the illustrated embodiment, the air from the main header 80

is divided into three branches 82, each of which delivers a volume of air past a TED 20 or

other fluid module. It will be appreciated that a climate control system can have more or

fewer branches 82 and/or headers. The blower 50 or other air delivery device can

comprise an electrical fan or blower, such as, for example, an axial blower and/or radial

fan. In the illustrated embodiment, a single pumping device 50 is used to deliver air to

both the main and waste heat exchangers. However, in other embodiments, separate

pumping devices can be used to deliver air to the main and waste heat exchangers.

[0026] With continued reference to FIG. 1, air flowing past the main heat

exchanger portion of each TED 20 is discharged into a main discharge conduit 84. In

some embodiments, this conditioned air is then routed to one or more air distribution

devices 40 where it is distributed through a plurality of orifices or other openings. Such

air distribution devices 40 can be placed immediately adjacent to a chair or bed assembly

surface 14 or other user-interface surface. In some embodiments, one or more

intermediate layers or devices can be situated between the air distribution device 40 and

user-interface surface 14.

[0027] In FIG. 1, air flowing through a secondary or waste heat exchanger is

routed into separate secondary or waste discharge conduits 88. In some preferred

embodiments, the secondary discharge conduits 88 are configured so as to be in hydraulic

communication with one another. Therefore, a single collection header (not shown) can

be used to collect and remove the secondary or waste air stream to a desired location.

[0028] The TEDs 20 illustrated in FIG. 1 are configured to cool (e.g., remove

heat) the air flowing past the main heat exchanger and towards the air distribution devices

40. hi such embodiments, when the heat exchangers are activated, air flowing past the



secondary or waste heat exchangers is warmer than the air entering the TEDs 20.

Alternatively, however, one, some or all of the TEDs 20 can be configured to warm air

flowing through the main heat exchanger and cool air flowing through the secondary or

waste heat exchangers. In other embodiments, a climate control system can be configured

so that some TEDs 20 deliver cooler air and some deliver warmer air to air distribution

devices 40. Preferably, the climate control system is configured to permit a user to easily

modify whether warmer or cooler air is delivered to the air distribution devices 40.

[0029] The TEDs 20 described herein represent only one exemplary

embodiment of devices that can be used to condition the air or other fluid supplied by a

blower 50. Thus, any of a variety of differently configured fluid modules or other devices

may be used to condition a volume of fluid. Other examples of fluid modules that may be

used are described in U.S. Patent Nos. 6,223,539, 6,119,463, 5,524,439 or 5,626,021,

which are hereby incorporated by reference in their entirety. Another example of such a

fluid module is currently sold under the trademark Micro-Thermal Module™ by

Amerigon Inc. In another example, the TED 20 or other fluid module can share one or

more components (e.g., blowers, pumping devices, TEDs, etc.) with the vehicles general

climate control system.

[0030] Such climate control systems can be advantageously configured and/or

controlled to reduce capital and/or energy costs. As described herein, the climate control

system 10 can include fewer blowers 50 or other air transfer devices. Further, in some

embodiments, the climate control system can be operated according to one or more

control routines which are adapted to reduce energy consumption. In addition, such

energy and cost saving measures can be implemented while maintaining or improving the

performance of the climate control system 10.

[0031] The climate control systems 10, the control routines and their various

features described herein can be used in a variety of user-interface apparatuses, such as,

for example, beds (e.g., normal spring beds, select comfort beds, hospital beds, reclining

beds, etc.), chairs (e.g., office chairs, task chairs, recliners, etc.), other seating assemblies,

sofas, airplane seats, train seats or the like.

[0032] The energy consumption of the control system can be reduced by

advantageously controlling the operation of one or more of the TEDs 20 or other fluid

modules 20. For example, the TEDs 20, which are electrically operated, can be turned on

or off according to an energy-reducing control scheme. In other embodiments, the



electrical current delivered to one or more TEDs 20 is modulated to achieve a desired

level of cooling and/or heating for the air passing therethrough.

[0033] In some embodiments, the blower 50 or other air transfer device is

configured to continuously operate as fluid modules 20 are turned on/off or modulated.

Alternatively, however, the blower 50 can be configured to turn on or off during the

operation of the climate control system 10. hi other embodiments, the amount of air

being delivered to the blower 50 can be varied by controlling the speed of the blower, by

modulating one or more valves or by some other method.

[0034] FIG. 2A schematically illustrates one embodiment of a scheme 200A

for controlling the operation of the various components of a climate control system,

including TEDs, other fluid modules, blowers and the like over a particular time period

hi the depicted embodiment, the control system includes three TEDs 120 and one blower

150. During such an operational scheme 200A, the TEDs 120 can either be turned on or

off. Further, the blower 150 can be operated at any one of a plurality of operational

levels. Alternatively, the blower can be configured to operate at a constant speed (e.g.,

on/off operation). In FIG. 2A, the shaded regions indicate that the particular device is

operating (or, in the case of a device capable of variable operational levels, the level at

which the device is operating) and the white regions indicate that the particular device is

not operating.

[0035] Thus, during the initial time period 250 in the illustrated embodiment,

TED No. 1 is activated and TED Nos. 2 and 3 are deactivated. During that same time

period, the blower 150 is delivering air to the climate control system at a relatively low

rate (schematically represented by level 212).

[0036] With continued reference to FIG. 2A, during the next time interval 252,

all three TEDs 120 are activated hi addition, the blower 150 is configured to deliver the

maximum volume of air through the control system (schematically represented by

operational level 214).

[0037] As schematically illustrated, TED Nos. 2 and 3 are configured to

remain activated, and TED No. 1 is configured to be deactivated during the subsequent

time period 254. Further, under this embodiment, the blower 214 continues to operate at

the same level 214 as it did in the previous time interval 252. As shown in FIG. 2A, the

operation of the TEDs 120 and the blower 150 can be varied from one time interval to the

next. The operational characteristics of the TEDs 120 and/or the blower 150 can be



modified (e.g., on/off, speed variation, etc.) in accordance with one or more desired

control schemes.

[0038] Therefore, if the climate control system is similar to the embodiment

illustrated in FIG. 1, the blower can continue to deliver air or other fluid past the TEDs 20

or other fluid modules even when the TEDs 20 are not activated (e.g., not electrically

energized). Under such circumstances, fluid distributed through a fluid distribution

device 40 may not be temperature conditioned (e.g., cooled or heated) if upstream TEDs

20 are deactivated hi other embodiments, the electrical current supplied to the TEDs 20

can be modulated, either in addition to or in lieu of simple TED activation/deactivation, in

order to vary the extent to which air or other fluid is temperature conditioned.

Consequently, the flow rate of fluid discharged from a particular fluid distribution device

40 towards a user can remain substantially constant even though the temperature of that

fluid varies with time. In other arrangements, both the flow rate and the temperature of a

fluid discharged from a fluid distribution device 40 can fluctuate, as TEDs 20 are

activated/deactivated and the blower's capacity is modified.

[0039] The incorporation of such control schemes in climate control systems

can help reduce energy consumption, as some TEDs 20 can be deactivated and/or turned

down during certain time periods. In some embodiments, additional energy savings can

be realized if the blowers 50 or other fluid delivery devices are configured for adjustable

operation. Further, the capital costs and overall complexity of a climate control system

can be reduced by utilizing a common header to deliver air or other fluid from a blower

50 to multiple fluid modules 20 (e.g., 20), as illustrated in the embodiment of FIG. 1. As

a result, fewer blowers 50, electrical connections and the like maybe needed.

[0040] FIG. 2B illustrates another embodiment of a scheme 200B for

controlling the operation of a climate control system. As shown, the TEDs 120 are

configured to turn on or off so that only a single TED 120 is operating at a time.

Alternatively, the operational scheme can be configured so that two or more TEDs 120

operate simultaneously. n the illustrated embodiment, the TEDs 120 are configured to be

switched on and off in a sequential, orderly pattern. However, the order in which TEDs

120 are activated and deactivated can vary. For example, TEDs 120 can be operated in

accordance with a more random pattern.

[0041] With continued reference to FIG. 2B, the blower 150 is configured to

operate at a constant operating level 230 (e.g., speed, output, etc.). Thus, the amount of



air or other fluid being delivered to each TED 120, and consequently to each downstream

fluid distribution device, can remain substantially constant. This can help provide a

consistent feel and comfort level to users of climate control seating assemblies (e.g.,

chairs, beds, etc.), as the flow rate of air being discharged from a particular surface or

user-interface location does not fluctuate. However, it will be appreciated that as TEDs

120 are activated and deactivated, the temperature of the discharged air or other fluid will

vary.

[0042] According to certain preferred embodiments, schemes regulating the

operation of the TEDs 120 and the blower 40 advantageously maintain a desired cooling

or warming effect for the climate controlled seating assembly, while simultaneously

reducing unnecessary energy consumption. This can help maintain a generally consistent

power consumption rate during the operation of the TEDs 120, the blower 40 and any

other components of a temperature conditioning system. Such a consistent power

consumption rate can eliminate undesirable and potentially harmful spikes during the

delivery of electrical energy. Further, such schemes can help maintain thermal inertia by

allowing the temperature conditioning system to more quickly respond to desired

temperature variations hi addition, the fairly constant volumetric delivery of conditioned

and/or unconditioned air helps provide a more consistent feel to the occupant. Thus, the

occupant is less likely to be disturbed or otherwise affected by a modulating flow rate and

all the noticeable changes that accompany it (e.g., variations in sounds, feel, etc.).

[0043] hi FIG. 2C, the control scheme 200C is configured to sequence the

TEDs 120 between activated and deactivated positions similarly to the embodiment of

FIG. 2B. However, in the illustrated arrangement, the control scheme 200C varies the

operation (e.g., speed, flowrate, etc.) of the blower 150. As shown, the operation of the

blower 150 follows a substantially sinusoidal pattern over time. Alternatively, the

operation of the blower 150 can fluctuate in one or more other manners. For example, the

speed and/or output of the blower 150 can follow a linear, non-linear, random, step-like or

any other type of pattern. As discussed below, in some embodiments, the blower 150 can

be controlled in response to one or more sensor measurements, an input from a user, a

preprogrammed schedule, a mode change and/or the like.

[0044] With reference to FIG. 2D, the energy supplied to each TED can be

varied according to a sinusoidal or other type of pattern (e.g., linear, non-linear, random,

etc.). As shown, if the control scheme is configured to vary the energy (e.g., voltage)



supplied to the TEDs according to a particular timing offset, the total amount of energy

consumed by the TEDs can remain at a substantially constant level 270 over time. It will

be appreciated that in other embodiments the total energy consumption of the TEDs can

vary with time. As discussed above, there may be certain advantages associated with

having a system that includes generally consistent power consumption and/or fluid

flowrate characteristics.

[0045] According to certain embodiments, the operational scheme used to

control the TEDs, blower and/or other components of a climate control system is based on

a preprogrammed sequence. For example, the TEDs and blower can be configured to

follow a particular time-based operational schedule, such as in the embodiments

illustrated in FIGS. 2A-2D and discussed herein. Therefore, once such a sequence is

activated, a climate control system can follow a predetermined pattern in which the

operation of the TEDs and/or blowers is modified hi some embodiments, such a time-

activated sequence is initiated and/or terminated by the pressing of a button or turning of a

knob. However, one or more other methods of initiating such operational sequences can

also be used. For example, the sequence can be commenced by manipulating a lever or

by entering a command on using a keypad, keyboard, touch screen or other controller.

[0046] hi other embodiments, an operational sequence is configured to

automatically begin and/or end based on the time of day, a timer (e.g., elapsed time from a

particular event or occurrence) or the like. In still other configurations, a particular

operational scheme can be activated and/or deactivated using feedback received from one

or more sensors. For example, a temperature sensor, humidity or dew point sensor,

condensation sensor, motion sensor, pressure sensor or the like. For example, a pressure

sensor can be used to detect the presence of an individual on or near a climate controlled

seat assembly (e.g., chair, bed, etc.). Thus, such seating assemblies can be configured to

function in a desired manner when a user triggers a sensor or other activation device. In

another embodiment, a humidity sensor can adjust the operating parameters to avoid

condensation in the TEDs during humid conditions hi another embodiment, a

condensation sensor can be used to adjust the operating parameters if condensation is

detected.

[0047] Moreover, the climate controlled seating assembly can be configured to

function under two or more operational modes. For example, a climate controlled chair or

bed can permit a user to select a level of cooling and/or heating (e.g., "Low-Medium-



High", "1-2-3-4-5", etc.). Alternatively, seating assemblies can be configured with

climate control systems that allow user to enter an actual temperature. In other

embodiments, users can select a desired setting, temperature and/or other operational

mode using a knob, lever, switch, keypad or the like. In still other arrangements, users are

permitted to program an operational scheme for a climate controlled seating assembly that

satisfies their unique preferences and/or requirements.

[0048] As discussed, control of the TEDs, blower and/or other components of

the climate control system can be based, at least partially, on feedback received from one

or more sensors. For example, a climate controlled seat, bed or the like can include one

or more thermal sensors, optical sensors, motion sensors, audible sensors, pressure

sensors and/or the like. In some embodiments, such sensors can be positioned on or near

the climate controlled seat assembly to determine whether cooling and/or heating of the

assembly is required or desired. For instance, thermal sensors can help determine if the

temperature at a surface of the seat assembly is above or below a desired level.

Alternatively, one or more thermal sensors can be positioned in or near a TED or fluid

conduit to detect the temperature of the discharged fluid. In still other embodiments,

temperature sensor can be sued to detect the ambient temperature and the control system

can be configured to activate the TEDs and/or blowers if the ambient temperature drops

or rises below a predetermined temperature and/or a temperature setting determined by

the user. Likewise, pressure sensors can be configured to detect when a user has been in

contact with a surface of a seat, bed or the like for a prolonged time period. Depending on

their type, sensors can contact a portion of the seating assembly. In some embodiments, a

sensor is located within and/or on the surface of the seating assembly. However, in other

arrangements, the sensors are configured so they do not contact the seating assembly.

[0049] In some preferred embodiments, a control module is used to control the

operation of the TEDs, blowers and/or other system components. Thus, a control module

can be configured to execute a desired operational scheme as described herein. The

control module can be configured to activate, deactivate and/or modulate the TEDs,

blowers and the like. In addition, the control module can include connections to one or

more sensors, user-interface devices (e.g., knobs, buttons, or other mode selection

devices, keypads, etc.), timers and any other devices that are desirable or necessary for the

proper execution of a particular operational scheme. Further, the control module can be

adapted to cooperate and communicate with one or more other control systems, such as,

-π-



for example, an automotive control panel or the like. Thus, a user can select a desired

mode of operation directly from a car's dashboard or other instrument panel.

[0050] FIGS. 3A and 3B schematically illustrate one embodiment of a climate

controlled bed 310 equipped with a control scheme as described herein. As shown, the

climate controlled bed 310 comprises a single blower 350 and three TEDs 320. However,

in other arrangements, the bed 310 can include more or fewer blowers 350 and TEDs 320,

as desired. In some preferred embodiments, the climate controlled bed 310 is configured

so that the blower 350, the TEDs 320, conduits 380, 382, 388, the control module (not

shown) and any other components of the climate control system are conveniently

positioned underneath the mattress, pad or other member on which users can be

positioned. For example, such items can be positioned within a box spring or other

interior portion of the bed 310 so they are not visible to users. In addition, the bed 310

preferably comprises an power source (e.g., power cord, battery, etc.) from which the

various components (e.g., blower 350, TEDs 320, control module, etc.) can be electrically

energized.

[0051] With continued reference to FIGS. 3A and 3B, the blower 350 can be

configured to draw a volume of ambient air or other fluid and discharge it into a main

discharge header 380. As illustrated, the bed 310 can include one or more openings 390

to permit fluid to enter the bed interior 316. Once air or other fluid has been delivered

into the main discharge header 380, it can be directed to the various distribution branches

382. Although not shown, the main header 380 and/or the distribution branches 382 can

include valves and/or other regulation devices to selective control the fluid flowrate

and/or pressure to each TED 320 and fluid distribution device 340.

[0052] hi the illustrated embodiment, air or other fluid diverted into each

distribution branch 382 enters a TED 320 or other type of fluid conditioning module. As

shown in FIG. 3B, fluid flowing through the TEDs 320 enters either a main discharge

conduit 384 or a secondary discharge conduit 388. The TED 320 can be configured to

either cool or heat the air entering the main discharge conduit 384. In the event a

particular TED 320 is not activated, however, the air exiting into the main discharge

conduit 384 will be approximately at the same temperature as the ambient air entering the

blower. As discussed, whether a TED is activated or deactivated can depend on the

particular operational scheme being used by the climate control system.



[0053] With continued reference to FIGS. 3A and 3B, air or other fluid

directed into the main discharge conduit 384 can enter into a fluid distribution device 340,

regardless of whether or not it was actually conditioned by a TED 320. hi some

embodiments, the fluid distribution device 340 comprises a plurality of openings 342

through which the air or other fluid exits. As illustrated in FIGS. 3A and 3B, air or other

fluid discharged from the air distribution device 340 can contact and diffuse through a

mattress 314, pad or other member. Preferably such a mattress 314, pad or other member

can be configured to permit fluid discharged from the fluid distribution devices 340 to

reach one or more of its exposed surfaces 312.

[0054] As illustrated, air or fluid discharged from the TED 320 into the

secondary discharge conduit 388 can be collected into a common header and expelled

from the bed 310 through one or more outlets 394.

[0055] A control scheme as described herein can be advantageously used to

manage the operation of the three TEDs 320 and blower 350 depicted in FIGS. 3A and

3B. As discussed, such an operational scheme can be configured to sequence the TEDs

320 between activated and deactivated positions in order to reduce energy consumption.

In other embodiments, the operational scheme is capable of modulating the TEDs 320

between minimum and maximum levels. Likewise, under certain arrangements, the

control scheme can modulate the flowrate, speed and/or discharge pressure of the blower

350 within a desired range.

[0056] Consequently, air or other fluid can flow through the various fluid

distribution devices 340 to the exposed surfaces 312 of the mattress 314, regardless of

which TEDs 320 were activated or deactivated. Thus, a user can sense a consistent flow

of air or other fluid when he or she is situated on the mattress 314. In some embodiments,

the climate controlled bed 310 includes a switch, keypad or other user-interface device

(not shown) to allow a user to adjust the target temperature, the mode of operation and/or

any other setting related to the climate control system. Further, the bed 310 can include

one or more sensors that can further enhance the function of the climate control system

under certain operational schemes, as described above. For example, as described above,

in one embodiment the bed 310 can include a temperature sensor positioned near the

TEDs 310, within the distribution devices 340 and/or near the support surface of the

mattress 314. A closed loop control routine can be provided for regulating the

temperature of the air provided by the TEDs to a predetermined and/or user selected



temperature. I another embodiment (or in combination with the previous embodiment),

the closed loop control routine can be configured to regulate the temperature of the air

provided by the TED in response to measure of the ambient temperature hi another

modification, the control system can be configured to deactivate the blower and/or the

TEDs after a user selected or predetermined amount of time.

[0057] FIGS. 4 and 5 illustrate two different embodiments of climate-

controlled beds having distinct zones or sections. Such schemes can provide enhanced

cooling and/or heating control to certain portions of the bed. Consequently, a user can

customize a temperature-conditioning effect to his or her liking. For example, a user can

choose to provide more or less cooling or heating to a particular zone or section. Further,

such embodiments permit each occupant (e.g., in a dual occupant bed) of a single bed to

select a desired level of cooling and/or heating.

[0058] In FIG. 4, the illustrated bed 110 includes six different cooling and/or

heating zones 412A-F. For clarity, the vast majority of a top member or pad 480 has been

removed to reveal the distribution system 470A-F positioned below the pad 480. Each

zone 4 12A-F includes its own flow thermoelectric device (not shown) such that each

distribution system can be associated with its own thermoelectric device hi addition,

each flow distribution system 470A-F can be configured to receive conditioned (e.g.,

heated and/or cooled) or unconditioned (e.g., ambient) air or other fluid from one or more

fluid transfer devices (not shown). In some embodiments, the air or other fluid delivered

by the fluid transfer devices can be routed through, past or in the vicinity of one or more

thermoelectric devices to selectively temperature condition the air or other fluid.

[0059] With continued reference to FIG. 4, the distribution system 470A-F

used in each zone 4 12A-F is substantially identical in size and shape. However, it will be

appreciated that the shape, size, air distribution effect and/or characteristics of the

distribution systems 470A-F used within a particular bed 110 can vary, as desired or

required by a particular application. In FIG. 5, the flow distribution systems 470A-F are

generally positioned where the bed's occupants are most likely to be situated. Thus,

depending on the size of the bed, the number of occupants it is intended to hold and/or the

like, the number, shape, size, spacing, location and other characteristics of the flow

conditioning members 470A-F can vary.

[0060] The embodiment of the climate-controlled bed 210 illustrated in FIG. 5

includes only four cooling and/or heating zones 512A-D. As shown, each zone comprises

44-



a flow distribution member 570A-D. However, unlike the flow distribution members

470A-F discussed and illustrated with reference to FIG. 4, these flow distribution

members 570A-D vary from zone to zone. For example, the flow conditioning members

570A, 570B located in zones 512A, 512B on one end of the bed 510 are larger in surface

area than the flow conditioning members 570C, 570D in the other two zones 512C, 512D.

As discussed, such a scheme can be used when a higher volume of conditioned fluid is

desired in selected zones (e.g., 512A and 512B). Flow distribution members 570A, 570B

that require additional volumetric flow and/or better temperature-conditioning abilities

can be supplied by additional fluid transfer devices and/or thermoelectric devices.

[0061] Additional details and/or embodiments of a climate controlled bed that

can be used in combination, sub-combination or as replacement of a certain features are

disclosed in U.S. Patent Application No. 11/872657, filed October 15, 2008 and published

as No. 2008-0148481 on June 26, 2008, the entire contents of which are hereby

incorporated by reference herein.

[0062] Figure 6 illustrates another embodiment of a climate controlled bed

600. In this embodiment, the bed 600 includes a first side 602 and a second side 604.

Each side of the bed can be associated with a set of thermoelectric devices 606, 608. In

other embodiment, more or less than two thermoelectric devices can be associated with

each zone. Air can be supplied to the thermoelectric devices through a distribution header

and then from the thermoelectric devices through a distribution system and air permeable

pad as described above. In one embodiment, each side 602, 604 of the bed has a separate

distribution system

[0063] The thermoelectric devices 606, 608 can be operatively coupled to a

control module 610, which can also be operatively coupled to a blower (not shown) The

control module 610 can in turn be operatively coupled to a first and second input device

612, 614. Thus, in one embodiment, a user can input a temperature or conditioning

setting for each side of the bed 600 using the input devices 612. In other embodiments,

the input devices 612 can be combined into a single device with, for example, different

modes.

[0064] In one embodiment, the control module 610 is configured for open

loop operation which based upon the settings from the input devices the control module

610 operates the TEDs 606, 608 and/or blowers according to a predetermined setting or

control routine. In another embodiment, temperature sensors 616 can be provided for



detecting the temperature of the air delivered by the TEDs 606, 608 and/or ambient

temperature. In such embodiments, the temperature measured by the sensors 616 can be

used as a fail safe and/or as part of a closed loop control routine. In one modified

arrangement, the control module 610 can be configured to shut off the TEDs and/or

blowers after a predetermined amount of time and/or after an amount of time inputted by

the user through the input devices 612, 614.

[0065] Figure 6 also illustrates a power supply 618 that can be coupled to the

control module. In one embodiment, a single box or housing 620 contains the power

supply 618 and the control module 610.

[0066] To assist in the description of the disclosed embodiments, words such

as upward, upper, downward, lower, vertical, horizontal, upstream, and downstream have

and used above to describe the accompanying figures. It will be appreciated, however,

that the illustrated embodiments can be located and oriented in a variety of desired

positions.

[0067] In addition, in the description above, various components are described

as being "coupled" together or "operatively coupled" together. It is to be understand that

these are intended to be broad terms that includes components that are directly or

indirectly connected to each other and/or connected to each other through one or more

intermediate members. In addition, with respect to electrical components, the

components can be electrically connected directly or indirectly through intermediate

components and/or wirelessly (e.g., through IR or other wireless transmission devices.

[0068] Although these inventions have been disclosed in the context of certain

preferred embodiments and examples, it will be understood by those skilled in the art that

the present inventions extend beyond the specifically disclosed embodiments to other

alternative embodiments and/or uses of the inventions and obvious modifications and

equivalents thereof. In addition, while a number of variations of the inventions have been

shown and described in detail, other modifications, which are within the scope of these

inventions, will be readily apparent to those of skill in the art based upon this disclosure.

It is also contemplated that various combinations or subcombinations of the specific

features and aspects of the embodiments maybe made and still fall within the scope of the

inventions. Accordingly, it should be understood that various features and aspects of the

disclosed embodiments can be combine with or substituted for one another in order to

form varying modes of the disclosed inventions. Thus, it is intended that the scope of the



present inventions herein disclosed should not be limited by the particular disclosed

embodiments described above, but should be determined only by a fair reading of the

claims that follow.



What Is Claimed Is:

1. A climate controlled bed assembly configured to receive an occupant, the

bed assembly comprising:

a support structure that defines an interior space and includes at least one

opening into the interior space;

an air permeable pad positioned generally above the support structure and

comprising a top surface configured to generally face the occupant;

at least one blower positioned within the interior space;

at least two thermoelectric devices positioned within the interior space;

a discharge header positioned within the interior space, the discharge

header placing the at least one blower in fluid communication with the at least two

thermoelectric devices;

an air distribution device downstream of each thermoelectric device, the air

distribution device configured to distribute a volume of air from the thermoelectric

device under the air permeable pad and toward the occupant;

a control system that comprises a control module configured to operate the

at least two thermoelectric devices and at least one blower according to a control

scheme;

a user interface operatively coupled to the control system and configured to

receive user inputs;

a power source operatively coupled to the at least one blower, the least two

thermoelectric devices and the control system; and

wherein the control scheme is configured to selectively regulate both the

thermoelectric devices and the blower to deliver a volume of air through the

discharge header, to the at least two thermoelectric devices to the air distribution

system, through the air permeable pad and to the occupant.

2 . The assembly of Claim 1, wherein the control scheme is configured to

have at least one thermoelectric device activated at a time to deliver conditioned air to the

air distribution system through the air permeable pad and to the occupant.

3. The assembly of Claim 1, wherein the control scheme is configured

operate the at least one blower without operating the at least two thermoelectric devices to



provide ambient air to the air distribution system through the air permeable pad and to the

occupant.

4. The assembly as in Claim 1, further comprising a housing that encloses the

control system for the at least one blower and the at least two thermoelectric devices.

5 . The assembly of Claim 1, wherein the control scheme is based at least in

part on a user selected time feature wherein the blowers and/or the thermoelectric units

are turned off after a period of time selected by the user .

6. The assembly of Claim 1, wherein the distribution system comprises

recesses formed on a lower surface of the air permeable pad.

7 . The assembly of Claim 1 wherein the control scheme is based at least in

part on a user-selected mode of operation that includes a temperature mode and a time

setting by the user.

8. The assembly of Claim 7, wherein the user-selected mode of operation

comprises a plurality of temperature settings.

9. The assembly of Claim 7, wherein the user-selected mode of operation

comprises a desired temperature value.

10. The assembly of Claim 1, wherein the user interface allows the user to

select a temperature and/or time setting for a select zone of the device.

11. The assembly of Claim 1, wherein the control scheme is based at least in

part on a reading from at least one sensor.

12. The assembly of Claim 11, wherein the sensor comprises at least one of a

group comprising a temperature sensor, a humidity sensor and a condensation sensor.

13. The assembly of Claim 12, wherein the temperature sensor is configured to

detect the temperature of a volume of air downstream of the thermoelectric device for

closed loop control.

14. The assembly of Claim 11, wherein the sensor comprises a pressure sensor,

the pressure sensor configured to recognize when a user is positioned on a portion of the

seat assembly.

15. The assembly of Claim 11, wherein the temperature sensor is configured to

detect ambient temperature

16. A method of delivering conditioned air to a climate controlled bed , the

method comprising:

delivering a volume of air into a fluid conduit using a blower;



distributing the volume of air to at least two branches;

conveying a volume of air directed into each branch through a

thermoelectric device;

delivering the volume of air from the thermoelectric device through a

distribution system positioned under an air permeable pad and then through the air

permeable pad to a user situated on the bed; and

controlling the thermoelectric device to regulate blower and the

temperature of air entering the fluid distribution device.

17. The method of Claim 16, further comprising measuring the temperature of

air exiting the thermoelectric device.

18. The method of Claim 17, wherein the activating or deactivating of

thermoelectric device is at least partially regulated by the measured temperature of the air

exiting the thermoelectric device.

19. The method of Claim 17, wherein the activating or deactivating of

thermoelectric device is at least partially regulated by the measured temperature of the

ambient environment.
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