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SELECTIVELY COOLED OR HEATED
CUSHION AND APPARATUS THEREFOR

This is a continuation-in-part of Ser. No. 08/298,457 filed
Aug. 30, 1994, abandoned.

BACKGROUND

1. Field of the Invention

The present invention relates to a cushion, such as for use
as a mattress or seat and backrest, for example, which
presents an outer surface of selectively variable temperature
and apparatus therefor including a heat pump for reducing
cushion temperature operating on a Stirling cycle.

2. Description of Related Art

There are many situations in which it is desirable that a
cushion, such as a seat and backrest in an automotive
vehicle, for example, be capable of being selectively cooled
or heated for the comfort of someone sitting or resting
against the cushion. In the colder climates, it would be
desirable, particularly in the winter time, to obtain relatively
instant heating of the seat cushions to warm an individual
sitting or leaning on them prior to normal actuation of the
auto heating system which typically relies upon the engine
coolant being brought up to a sufficiently high temperature
for satisfactory operation. In warm seasons, these same
vehicles which have conventional air conditioning systems
that direct cool air directly on the front of passengers and
into the vehicle interior generally, undesirably leave those
portions of the individual directly facing and contacting the
seat and backrest cushions at an undesirably elevated tem-
perature and, in the case of high humidity, this results in
even more discomfort for the vehicle occupant. In both
situations, warming or cooling, as the case may be, of the
cushions themselves will increase the comfort level of the
individual.

Because of believed deleterious effect upon the
environment, certain of the more efficient chemical materi-
als (e.g., Freon) are being forced into retirement from use in
air conditioning systems. At the present time, all other
substitute materials known for this purpose do not possess
the same high level of efficiency and are, in truth, substan-
tially inferior in normal operation to those being eliminated.
Also, there is the increasing problem that future automotive
vehicles may be required to operate on less and less power
in order to conserve basic fuels as well as reduce harmful
byproducts, and this will, of necessity, leave a lesser pro-
portion of available power for use by air conditioning or
heating equipment.

In US. Pat. No. 5,002,336, by Steve Feher, there is
disclosed a seat and backrest especially constructed for
being cooled or heated as desired where the heat pump
utilized for this purpose is a thermoelectric unit which
accomplishes the desired function with a substantially lower
energy requirement than is utilized where the full interior of
the vehicle is conditioned in accordance with conventional
air conditioning techniques. However, even though consid-
ered a substantial improvement over other known and con-
ventional techniques, there is still believed to be room for
improvement especially in increasing overall efficiency of
operation.

In the "336 patent, the seat and backrest construction
includes a plenum for receiving temperature conditioned air,
which construction is forme d alternatively from either metal
wire spring coils or relatively rigid plastic tubes with side-
wall openings. To function properly the seat construction
must readily allow conditioned air to pass throughout the
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plenum, not close off air flow to a significant extent from the
weight of an individual sitting or leaning on the seating, and
at the same time be comfortable.

Still further, automotive seat manufacturer’s consider it
undesirable that internal supports (e.g., spring coils) should
produce a visible surface impression and in that way destroy
design esthetics. It has been found in this regard to be self
defeating to merely increase the thickness of a comfort layer
located over wire springs or rigid plastic tubes since this
reduces heat transference and thus overall operational effi-
ciency.

SUMMARY OF THE INVENTION

In describing the pre sent invention in its various aspects,
the term “cushion” will refer to a seat, a backrest or
mattress-like item that has its temperature conditioned in
accordance with and by use of the apparatus described.
When either a “seat”, “backrest” or “mattress pad” is spe-
cifically referred to, those terms will be used.

It is accordingly a primary aim and object of this inven-
tion to provide a cushion for variable temperature use which
includes an internal plenum for receiving selectively vari-
able temperature air where plenum is so formed as not to
close off during use and yet is not 4. uncomfortable to the
touch, does not give external signs of the plenum forming
means, and does not require a relatively thick outer comfort
layer which would create a prohibitive reduction in the level
of heat transference.

As a first embodiment of a cushion, filaments of a strong
and flexible synthetic resin material are used to form a
plurality of loosely woven tubes held between a pair of
similarly woven sheaths made from the same material. In
this manner, a flexible porous and air permeable pad is
provided which will be sufficiently rigid to resist closing off
of the tubular chambers by someone leaning, sitting or lying
on them and, in that way, enable conditioned air to pass
along the tubular portions and outwardly through the woven
walls to condition the surrounding area of the so-formed
plenum within the cushion. Although the tubes are con-
structed of woven plastic filaments, the filaments are not
secured to one another at crossover points, but instead the
filaments are free to slide across one another which results
in more comfort to a user.

The cushion pad provided has air impermeable bottom
and lateral sides while a loose woven textile top cover
provides air permeability. For additional flexibility and
comfort, a layer of foam of low to medium density and of
open cell variety is inserted between the textile covering and
the cushion plenum structure described in the immediately
preceding paragraphs. The foam layer must be so con-
structed as to provide good air and vapor permeability.

A conditioned air inlet duct is affixed to the cushion rear
edge and is formed to transmit the air along a predetermined
number of separate channels into the cushion. Where a pair
of cushions (e.g., seat and backrest) are to be provided with
conditioned air, the duct provides separate multi-channel air
streams to each cushion.

A cushion constructed of the referenced air permeable
woven tubes can be sized to served as a mattress or pad to
be placed over a conventional mattress of similar dimen-
sions.

A heat pump preferably including a Stirling cycle condi-
tioner is utilized for selectively reducing the temperature of
pressurized air moved along a flexible hose to the cushion
inlet duct. In practice, a Stirling cycle conditioner can be
shown to be 5-6 times more efficient than a thermoelectric
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cooling device, and less expensive to manufacture. Also, for
a given amount of heat pumped, a Stirling pump is smaller
than a corresponding thermoelectric unit and approximately
the same in weight per unit heat pumped.

The Stirling heat pump preferably is a sealed free-piston
unit including a pair of helical coil springs coaxial with a
balancing mass for reducing undesirable vibration.

A ceramic or resistive PTC heater mounted to the condi-
tioner warms the air during heating mode with the cooling
parts of the conditioner maintained inoperative. The heater
has a heat exchanger constructed of pins or posts promoting
more universally directed heat transference with the ambient
air.

Condensate that collects on the cooling conditioner is
allowed to follow a gravity path into a receiving trap, and
then along a conduit to fall onto a felt pad. An electrical
heater evaporates the condensate from the felt into the
ambient air.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational, partially sectional view of a
temperature modifiable seat cushion as described;

FIG. 2 is an enlarged sectional, partially fragmentary view
of the seat cushion;

FIG. 3 is an elevational view of a cushion and inlet duct;

FIG. 4 is an elevational, partially sectional view of a heat
pump;

FIG. § is a sectional view of a free-piston Stirling cycle
device for use in the heat pump of FIG. 4;

FIG. 6 is a schematic view of condensation elimination
means for use with the heat pump of FIG. 4;

FIG. 7 is a perspective, partially sectional view of a
flexible conduit interconnecting with the cushion inlet duct;

FIG. 8 show an isometric partially sectional view of an
alternative version of cushion for use as a sleeping pad;

FIG. 9 is a side elevational view of the invention shown
with the condensation handling means of FIG. 6;

FIG. 10 is a side elevational sectional view of the cushion
of FIG. 8 shown assembled to a mattress;

FIG. 11 is an enlarged partially sectional view of plenum
forming means of the invention;

FIG. 12 is a sectional view of an alternative form of
Stirling heat pump for use with the invention; and

FIG. 13 depicts an alternative form of heating apparatus
for use with the invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Turning now to the drawings and particularly FIG. 1, the
invention is shown and described in connection with a pair
of cushions 10 and 12 which are manufactured in accor-
dance with the principles of the invention and are particu-
larly adaptable for use in an automotive vehicle where the
cushion 10 comprises a seat and the cushion 12 is a backrest.
Construction of the two cushions 10 and 12 is identical,
therefore, only the construction of cushion 10 will be given
in detail.

With additional reference to FIG. 2, cushion 10 is seen to
include an outer lower layer 14 covering the cushion bottom,
two lateral sides and rear side which can be made of any of
a number of different materials with the primary physical
characteristic being that it is impermeable to the passage of
air and moisture therethrough. An internal portion 16 to be
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more particularly described later forms a plenum for receiv-
ing temperature conditioned air and at the same time pro-
viding comfort and possessing necessary rigidity to prevent
closing off all or any portion of the plenum during use.

Over the top surface of the plenum portion 16 there is
located a relatively thin foam layer 19 of low to medium
density and open cell construction enabling good air and
vapor permeability. The foam layer provides additional
comfort to the user. Over the foam layer 19 there is located
a woven textile cover or layer 20 which is sufficiently
open-weave as to permit air and vapor to pass readily
therethrough.

From the cushion construction just described, it is clear
that the lateral sides, rear side and bottom of the cushion are
impermeable to air while the top and front edge surface
facing towards the legs of a user are highly permeable to
both air and vapor. Accordingly, in effect, the seat cushion
forms a plenum which in a way to be described receives
pressurized conditioned air that exits through the permeable
portions of the cushion not covered by the body of the user
for warming or cooling, as the case may be.

For the ensuing detailed description of cushion
construction, reference is made particularly to FIG. 2. As
noted, the cushion 10 includes the impermeable layer 14
which covers the bottom surface and lateral sides of the
cushion except for the front side. Similarly, there is outer-
most top textile layer 20, and an underlying foam pad 19.
The plenum interior between the foam pad 19 and the
impermeable layer 14 is substantially filled with a tubular
pad 32 including a plurality of tubular elements 34 extend-
ing parallel to each other and generally parallel to the foam
pad 19 with the axial directions of each of the tubular
elements extending from a rear side surface to the front side
surface of the cushion for a purpose to be described. More
particularly, the tubular elements are woven from resilient
plastic filaments 36 and are arranged in edge contacting
relationship forming a generally planar sheet of tubes. The
individual tubular elements are unitarily secured together by
first and second open-weave layers 38 and 40 which can be
constructed of the filaments 36 and are positioned on oppo-
site sides of the tubular element plane and interwoven
therewith. In this way, there is a unitary construction in
which air can move transversely through the walls of both
the tubular elements as well as the open-weave sheets on
each side against only modest back pressure, and air flow is
restricted by very low back pressure on moving along the
axial direction through the tubular elements themselves. In
use, the tubular pad 32 just described provides not only a
flexible and relatively soft layer upon which an individual
can sit or lean against, but also one which will not have its
tubular passages closed off during use. Moreover, the woven
filament construction does not “mark” the top layer 20
giving an external appearance of the underlying coils.

An important aspect of the woven construction of the
tubes and interconnected layers 38 and 40 is that the
filaments are not sealed to one another at crossover points
and can move when submitted to pressure (FIG. 11), which
feature is believed to add to the softness-to-touch aspect
during cushion use. On the other hand, the woven construc-
tion and natural physical characteristics of the fibers are such
that the tubes do not close off to any significant extent during
use despite the relative filament movement when experienc-
ing pressure.

A suitable material from which a tubular pad 32 can be
made is manufactured by Tetko, Inc., Briarcliff Manor, N.Y.
and sold under the trade designation “Tubular Fabric”.
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FIG. 3 shows an air inlet duct 42 for use in conducting and
distributing temperature conditioned air to both a seat and
backrest cushions 10 and 12 from a single heat pump 44, the
latter to be described in detail later. When viewed in plan, it
is seen that the duct is broken into four separate channels 46,
48, 49 and 50 for distribution into both the seat and the
backrest at correspondingly different points measured across
the width of the respective cushions. In addition, the duct has
a separation wall 52 such that the multiple channel delivery
for the back rest is separate from the multiple channel
delivery to the seat cushion (FIG. 1).

More particularly, a flexible multiple channel conduit 53
has one end 54 which interconnects with the heat pump 44
for receiving a supply of conditioned air and an opposite end
provided with a fitting 55 for releasably connecting with the
duct 42. In this way the duct 42 has each of its channels
provided with an individual supply of conditioned air.

It is important to note that the conditioned air inlet duct 42
is so arranged with respect to the cushions that an external
entrance fitting 56, to which the flexible conduit fitting 55
for conducting conditioned air is connected, is located
adjacent a lateral side of the cushion. This enables intercon-
nection to the heat pump via the flexible hose in a manner
that does not interfere with positioning of the seat and has
been found highly convenient in use. Also, many of the
present day automotive vehicles have a strip of cloth sewn
into the bightline between the backrest and the seatrest and
the asymmetrical positioning of the air inlet duct fitting
reduces the possibility of interference on installation in that
case.

In general operation of the cushions and associated appa-
ratus described to this point, the conditioned air flow is
pressurized from the heat pump 44 along the flexible conduit
hose to the air inlet duct 42 where it is separated by the
intervening wall 52 into two substantially equal parts for
transmission and distribution to the seatrest and backrest
cushions. Finally, the conditioned air is broken into four
substantially equal portions for each of the cushions and
distributed along the cushion to the forward end in the case
of the seat, and upwardly in the case of the backrest. In
addition to warming or cooling the cushion material surface
which faces the user, construction as described permits
ready transfer of the conditioned air via convection through
the cushion to play in relatively even and very small air
streams onto an individual using the cushions.

Although other heat pumps may be usefully employed for
producing conditioned air to the described cushions, the heat
pump found most advantageous for present purposes in view
of its relatively high At operation and corresponding high
efficiency of operation as compared to apparatus relying
upon a thermoelectric device (e.g., Peltier), has been a
Stirling cycle pump with a free-piston located within a
sealed chamber (FIG. 5). In its general aspects, the Stirling
cycle heat pump 44 produces a “cold” end 58 while at the
same time exiting air containing waste heat at a second or
“hot” end 60 (FIG. 4). The cold end 58 of the heat pump is
seen to be enclosed by a plenum 61 also surrounding main
heat exchanger fins 62 secured to the outermost surface of
the cold end 58 in a good heat conducting relationship (e.g.,
brazing). A main blower 64 consisting of a fan driven by an
electric motor is affixed to the outer end of plenum 61 and
pulls air away from the heat exchanger fins 62 which have
been cooled by the heat pump and pressurizes the air for
delivery via the flexible hose 66 to the cushions. At this same
time, an auxiliary fan (not shown) is located within a further
plenum in surrounding relationship to the “hot end” 60 of the
heat pump. The purpose of the auxiliary fan is to remove
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6

waste heat that accumulates at the hot end and direct it
externally of the heat pump (arrows, FIG. 4).

Although use of the heat pump has been described in the
cooling mode, it is also desirable that means be provided for
heating the air during cold or inelement days. For this
purpose, heat from the Stirling engine hot end could be
channeled to the cushions instead of the cooler air, however,
this is not fully satisfactory in that the apparatus would be of
necessity be prohibitively bulky and expensive. Instead of
using the Stirling cycle pump in a heating mode, it has been
found preferable that a ceramic or resistive heater 70 of the
positive temperature coefficient category be located on the
cold end 58 of the heat pump internally of the heat
exchanger plenum 61. For use in the heating mode, a
sufficient amount of electric current (e.g., 100—150 watts) is
passed through the heater 70 to raise the air stream tem-
perature into the cushions to approximately 110° F. during
which time the operation of the Stirling heat pump is
suspended. Accordingly, the main blower 64 then receiving
heat from the heater 70 passes the heated air along the
flexible hose 66 into the cushions along the same path as
when used in the cooling mode.

Although other heat pumps operating on the Stirling cycle
principle may be found useful, applicant in a practical
construction of the invention has achieved superior results
with a free-piston, linear, electric motor driven heat pump
identified by the trade designation model M223, made and
marketed by Sunpower, Inc., Athens, Ohio. Where the air
temperature being added to a cushion is approximately 40°
F. below ambient, 2.5 watts of refrigeration are obtained for
every watt of input to the Stirling pump.

FIG. 5 shows in sectional view the major parts of a
Stirling device 44 useful in practicing the present invention.
The device includes a housing 72 enclosing a hermetically
sealed chamber 74 filled with gas within which all of the
moving parts are located. A free piston 76 is resiliently
mounted to the housing by spring 77 for movement toward
and away from an internal orifice 78. A magnet 80 and coil
82 surround the piston for driving the same on electric
energization via leads 84 and 86. On the opposite side of the
orifice 76 there is provided a displacer 88 resiliently
mounted by a spring 90 for restricted gas pressure induced
movement toward and away from the orifice 78.

During use, the coil 82 is electrically pulsed to produce
reciprocal movement of the piston 76 which, in turn, moves
pressurized gas through the orifice 78 to drive the displacer
into the expansion space 92. Between driving pulses the
piston is returned by spring 77 and the displacer is similarly
returned by spring 90. By the described reciprocal action,
the housing end adjacent the expansion space 92 experiences
a temperature reduction whereas the opposite housing end
has its temperature increased.

A continuing troublesome matter has been the elimination
of condensate that collects in the heat exchanger fins 62 area
in the main heat exchanger during operation in the cooling
mode. Most car manufacturers appear to be of the opinion
that it is not feasible or desirable to try to remove condensate
by draining the excess condensation through the vehicle
floor since the drain opening could become clogged or
obstructed resulting in undesirable concentrate accumula-
tion on the vehicle floor. To solve this problem in the present
invention, there is provided a condensation elimination
means 94 (FIGS. 6 and 9) having a condensate trap 96 which
includes an aluminum plate 98 onto a major surface of which
a felt pad 100 is secured. A ceramic or resistive heater 102
(preferably of the positive temperature coefficient variety
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which reduces the possibility of overheating) is located on
the upper surface of the aluminum plate and interconnected
with a suitable electric power source (not shown). A conduit
104 connected to the heat pump and leading to the seat
cushion and backrest, for example, has a loop 106 located
substantially under the main exchanger heat fins so as to
receive condensate dropping thereon along a gravity path. A
drain means 108 (alternatively, a felt wick) interconnected
with the interior of the loop or trap also feeds along a gravity
path to empty the condensate directly onto the felt pad 100.
In operation, condensate obtained by the trap and fed along
the drain means to moisten the felt pad is then evaporated by
the heater 102 so as to return the condensate to the ambient
air.

With reference now to FIG. 8, there is shown a cushion
110 of overall size sufficient that one or more individuals
may lie on it. Specifically, the cushion 110 is constructed
identically to the prior described cushion construction
shown in detail in FIG. 2 in having a tubular pad 112, an
overlying foam pad 114 with permeable upper layer 116, and
impermeable outer layer sides and bottom 118. Optionally,
the foam pad 114 may be eliminated entirely.

The cushion 110 may be used as a separate and individual
mattress or preferably as a pad that is placed on a conven-
tional mattress 120 as shown in FIG. 10. More particularly,
in this embodiment the cushion 110 is centrally located on
a textile covering 122 such as a fitted sheet, for example, and
fixedly secured in this position by layer 124 which is sewn
or otherwise affixed to the covering 122. In the region of the
cushion which would be opposite the feet of someone lying
on it, the cushion is enclosed by a further layer 125 of
material which would reduce the cooling effect in that area.
The cushion assembly is secured onto the mattress by use of
an elastic band, sewing or other conventional securing
means. Such a cushion is believed to be especially advan-
tageous for medical use with bedridden patients. Condi-
tioned air is provided to cushion 110 from a Stirling heat
pump (not shown) via a suitable conduit in the same manner
as in the previously described embodiments (FIG. 8).

In FIG. 12, there is shown in sectional view an alternative
version of Stirling cycle heat pump 130 having a vibration
and noise retarding means 132. In normal operation a
Stirling cycle heat pump including a free-acting piston is
accompanied by a certain amount of vibration and noise
which desirably is kept to a minimum where, as in the
present invention, the heat pump is to be located within an
automotive vehicle closely adjacent say, the front seat. More
particularly, a cylindrical mass 134 having first and second
axial extensions 136 and 138, respectively, held within first
and second helical springs 140 and 142 is mounted within
the heat pump outer housing 44, such that the extensions 136
and 138 are coaxial with the heat pump piston (not shown)
path of movement. In operation, vibratory movement and
noise induced by operation of the pump piston is damped by
counter inertial action of the mass 134.

FIG. 13 shows a modification of the “cold” end of the heat
pump 44 to include a set of pinlike fins 146 serving to act as
a further heat exchanger which has been found to be
especially advantageous in improving efficiency of opera-
tion during heating by the PTC ceramic/resistor 70. The
pinlike shape is believed superior to normal flat fin shapes of
conventional heat exchangers in more efficiently accommo-
dating pressurized air moving therepast.

Although the present invention has been described in
connection with preferred embodiments, it is understood
that those skilled in the appertaining arts may make modi-
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fications that come within the spirit of the invention dis-
closed and within the ambit of the appended claims.

What is claimed is:

1. Variable temperature cushion apparatus, comprising:

a cushion including,

(a) a centrally located plenum having top, bottom and
lateral sides constructed of intermeshed synthetic
monofilament fibers forming a plurality of generally
parallel tubes arranged side by side in single plane,
the walls of which tubes are open-weave so that
pressurized conditioned air received into the plenum
can move along a relatively low back-pressure path
lengthwise of the tubes and along a higher back-
pressure path transversely of the tubes longitudinal
axes, said tubes having sufficient transverse rigidity
so as to be free from closing off to any significant
extent during use,

(b) an air and moisture impervious layer covering the
bottom and lateral sides of the plenum, and

(c) an air permeable foam sheet covering the top of the
plenum;

a ducting means mounted to extend through the air and

moisture impervious layer to the plenum; and

means releasably connected to the air ducting means for

selectively cooling or heating a pressurized air stream

including a Stirling cycle heat pump for cooling the
pressurized air stream.

2. Apparatus as in claim 1, in which the Stirling cycle heat
pump is a linear, free-piston device driven by an electric
motor.

3. Apparatus as in claim 1, in which the intermeshed fibers
of the plenum are adhered to a major surface of a woven,
open-mesh layer.

4. Apparatus as in claim 1, in which means are provided
for receiving condensate from the Stirling pump and evapo-
rating it to the ambient air.

5. Apparatus as in claim 4, in which the condensate
receiving means includes a metal plate having an absorbent
pad on one major surface and heating means located
between the metal plate and the pad.

6. Apparatus as in claim 5, in which said heating means
is a positive temperature coefficient electrical resistance
heater.

7. Apparatus as in claim 6, in which said heating means
is a positive temperature coefficient ceramic heater.

8. Apparatus as in claim 1, in which a pair of variable
temperature cushion apparatus are interconnected with the
ducting means.

9. Apparatus as in claim 1, in which the ducting means
includes a plurality of separate air passages arranged in fixed
side-by-side relation.

10. Variable temperature cushion apparatus, comprising:

a cushion pad including

(a) a plenum constructed of synthetic plastic monofila-
ment fibers intermeshed and interwoven to form a
plurality of generally parallel tubes arranged gener-
ally in a single plane, the walls of which tubes are
open-weave so that throughout use pressurized con-
ditioned air received into the plenum moves both
readily along a relatively low back-pressure path
lengthwise of each tube and along a higher back-
pressure path transversely of the tubes longitudinal
axes, first and second monofilament open-weave
layers arranged on opposite sides of the plane of
parallel tubes unitarily securing the parallel tubes
together,

(b) an air and moisture impervious layer covering the
bottom and lateral sides of the plenum, and
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(c) an air permeable sheet covering the top of the
plenum, said sheet being free from ridging from the
underlying plenum tubes;

air ducting means interconnected to the cushion pad
plenum; and

means releasably connected to the air ducting means for
selectively cooling or heating a pressurized air stream
to be applied via the air ducting means to the cushion
plenum.

11. Apparatus as in claim 10, in which the means for
selectively cooling or heating an air stream includes a heat
pump having a cold end and a hot end, a heat pump plenum
in surrounding relation to the heat pump cold end and
connected to the ducting means, a main blower mounted to
direct air from the heat pump plenum through the ducting
means to the cushion pad plenum; an electric resistance
heater mounted within the heat pump plenum; the heat pump
and electric resistance being separately and individually
actuated to selectively provide either heating or cooling
mode.

12. Apparatus as in claim 11, in which the heat pump is
a free-piston, electric motor driven pump operating on a
Stirling cycle.

13. Apparatus as in claim 11, in which heat exchanger fins
are secured to the heat pump cold end and located within the
heat pump plenum; an absorbent felt pad is located exter-
nally of the heat pump plenum to receive moisture conden-
sate leaving the heat fins along a gravity path; and heating
means contacting the felt pad for evaporating the conden-
sate.

14. Apparatus as in claim 13, in which the felt pad is
mounted onto a metal plate, and the heating means includes
a resistive heater located between the metal plate and the felt
pad, and in good heat conducting contact with each.

15. Apparatus as in claim 14, in which the resistive heater
is a positive temperature coefficient ceramic heater.

16. Apparatus as in claim 13, in which an open top
container receives condensate dropping from the fins; a ain
tube receives condensate from the container which moves
along and out of the tube by gravity to drop onto the felt pad.
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17. Apparatus as in claim 10, in which the ducting means
includes multiple individual channels along which condi-
tioned air is simultaneously supplied to the cushion plenum.

18. A cushion for receiving selectively variable tempera-
ture air which can withstand an individual sitting, leaning or
lying thereupon without significantly closing off the ready
transfer of the variable temperature air throughout any part
of the cushion, comprising:

plurality of individual hollow-center tubes arranged in a
single plane to form a pad with the longitudinal axes of
the tubes being arranged in mutually parallel relation,
said tubes having sidewalls constructed of synthetic
plastic fibers woven in an open-weave manner with the
fibers at fiber crossover points being free to slide across
one another maintaining the open-weave construction,

open-weave synthetic plastic fiber layers the fibers of
which are free to slide across one another securing the
pad tubes in fixed predetermined spaced apart relation;

an impermeable layer enclosing certain sides and bottom
of the pad of tubes; and

an air and vapor permeable foam layer covering the pad

and connected to the impermeable layer sides.

19. Acushion as in claim 18, further comprising means for
providing cooled air including a Stirling cycle, free-piston
heat pump having a cold end during operation, ducting
means interconnecting the heat pump cold end with the pad,
blower means for moving air from the heat pump cold end
into the pad, and a positive temperature coefficient heating
means mounted onto the heat pump cold end, wherein said
positive temperature coefficient heating means is actuated to
heat air being moved to the pad when the Stirling cycle heat
pump is operative.

20. A cushion as in claim 19, in which pinlike heat
exchanger fins are located immediately adjacent the heating
means, said fins contacting the cold conditioned air at the
cold end when the Stirling cycle heat pump is operated.
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