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The present invention relates in genera-l to air condi 
tioning and heating systems, and more particularly to 
radiant heating and air conditioning systems for buildings» 
and homes. 

It has been known for a number of years that the pro 
vision of radiant heating and cooling surfaces such as 
ceilings, floors or walls, affords an extremely ellicient 
method of heating the rooms of a building. It has been> 
determined for example that if the ceiling of a room is 
heated to approximately 80° to 85° F., the occupant of 
the room would be entirely comfortable even though the 
air temperature in the room may be as low as 65° F. 
This is because heat rays from the radiant heating sur 
face travel at right angles to the plane of the radiant heat 
ing surface, and heat any body intercepting the radiant 
heat rays without perceptibly increasing the air tempera 
ture in the room. ì 

Heretofore, the number of different methods. before 
employed to heat these various radiant heating surfaces, 
such as embedding circulating hot water pipes in the 
plaster ceiling or walls or in the ñoors, embedding lowv 
voltage resident wire in the plaster ceilingv or walls or in 
the floors, or in the case of radiant heating ceilings, by 
the use of convector type pipes disposed just above the 
ceiling with the attic floor level insulated along the top 
of the ceiling joists creating heat ducts between each pair 
of ceiling joists to circulate heat between the attic floor 
and the plastered ceiling and heat the plaster ceiling. Still 
another method has been to provide a conventional warm` 
air heating system in which the warm air registers are 
disposed at a position in the walls of the room adjacent the 
ceiling level to direct the warm air from the register 
against the ceiling surface. All of these systems, however, 
have proven to be extremely expensive and complicated, 
and have frequently resulted in a high incidence of crack 
ing and breaking of the ceiling plaster. 
An object of the present invention is the provision of 

an air conditioning and heating system for buildings, in r 
which a radiant heating ceiling is heated andy cooled in a` 
novel manner to obviate the disadvantages of the above 
system. 

Another object of the present invention is the provision 
of a novel radiant heating and air conditioning system for 
homes and the like involving radiant ceilings, in which the. 
ceiling is heated and cooled in a novel manner to elîect 
controlled heating and cooling of objects within the 
room. . 

Another object of the present invention is the provision 
of a novel air conditioning and heating system for homes 
and the like, having a radiant heating ceiling, which is 
extremely simple and inexpensive to construct and oper 
ate»,` and eñects controlled heating and cooling of objects, 
in the room with a high degree of eñîciency. 
Another object of the present invention is the provision 

offa radiant heating and» air conditioning system for homes 
and. the like, in which a radiant heating ceiling is con 
structed inl a novel- manner to avoid cracking and» te» 
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minimize noise and moisture condensation in connection 
with the system. 

@ther objects, advantages and capabilities of the present 
invention will become apparent from the following detail 
description taken in conjunction with the accompanying 
drawings showing a preferred embodiment of the inven 
tion. 

in the drawings: 
Figure l is a sectional view of a house, showing a 

radiant heating and air conditioning system embodying 
the present invention applied for heating the ceiling of 
the first ñoor; 

Figure 2 is a detaily section view of a portion of the 
house shown in Figure 1, illustrating the particular con 
struction of the eaves to effect cooling of the outer surface 
of the plenum chamber formed in the attic of the house 
and the construction of the air passages at the outer edges 
of the ceiling panels; and 

Figure 3 is a detail section view of a portion of the 
ceiling and medial partition wall illustrating the manner 
in which, these components are joined to produce air 
passages between the ceiling and partition walls. 
The present invention in general involves the provision, 

in the attic of a dwelling inv which the heating and air con 
ditioning system is to be installed, of an area sealed from 
all outside air forming a plenum chamber immediately 
above the ceiling panel of the rooms of the dwelling, into 
which chamber heated or cooled air is induced to control 
the temperature of the` air in the sealed area. The edges 
of the ceiling panels. are spaced slightly from the walls 
of each roomA so as to form what might be termed a 
“breathing passage” extending entirely around the ceiling 
panel', through which moisture in the room may be 
drawn into the sealed attic area, and which permits free 
expansion and contraction of the ceiling panel to prevent 
cracking. The temperature of the sealed attic area or 
plenum chamber effects proportionate heating of the ceil 
ing> panels, which in turn operate as radiant heating panels 
for the room to maintain body heat of persons in the room 
by interception of the radiant heat rays., » 
The invention will. be more fully understood from the 

following description, referringy to the accompanying 
drawings, wherein like reference characters designate 
corresponding parts throughout the several figures. The 
building structure in which the present heatingV and air 
conditioning system is to be installed, in the preferred 
embodiment shown in the drawings, is of the modern one 
floor type construction comprising masonry side walls 1@ 
having front and rear wallsV 11 and 12, respectively, and 
a gable roof 13 formed of groups or" parallel rafters 1dv 
and 15 notched at 16 to seat upon and be anchored 
to key plates 17 at the top of the masonry front and rear 
walls 11 and 12 and converging to a peak, indicated at 
18', aligned> with the transverse medial axis of the dwelling. 
The rafters 14 and 15, in accordance with present con 
structionV practice, extend', outwardly of the side walls of 
the building> beyond the notches 16 and are covered by 
planking 19 and 20 to formv overl-ranging eaves on oppo 
site side walls of the dwelling. Rectangular eave vents 
21 are formed in the downwardly facing eave planking 2€) 
at selected points and- covered with screen wire or the 
like to provide Ventilating openings for a purpose to be 
later described. 

Suitable floor joists are anchored to the walls 11 and 
12 of the dwelling: to support the licor 22, and parallel 
ceiling joists 23 are supported with their outer ends on 
the key platesv 17, and at their inner ends or intermediate 
their length by partitions 24. ` 
A special type sealing, construction is employed in con 

nection. with the heating and air conditioning system of 
the present invention, the ceiling and walls of the room 
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being constructed in a novel manner to provide air pas 
sages extending continuously about the perimeter of the 
ceiling of each room and disposed directly above each 
wall and to permit the ceiling to expand and contract 
without cracking. To this end, the Walls of each room 
bounding the masonry outer walls of the building, such as 
the masonry walls 11 and 12, are formed by spacing the 
plaster or dry wall 25 out from the masonry outer walls 
of the building approximately one inch by means of fur 
ring strips 26 formed for example one by two inch framing 
members. The upper furring strips 26 and the plaster or 
dry wall panels 25 preferably terminate approximately one 
inch below the lower face of the ceiling joist 23. 

In like manner, the partitions 24 are formed of two by 
four inch framing in accordance with conventional con 
struction practice, but the vertical framing studs 27 are 
cut to such a size that the key plates 28 mounted on top 
thereof lie approximately one inch below the lower edge 
of the ceiling joist 23, and a one by two inch spacing strip 
29 is mounted on the key plates 28 to support the ceiling 
joíst 23. 
A breathing passage of approximately one inch width 

extending entirely around the room at the upper corners 
of the walls is formed by the aforementioned spacing of 
the plaster walls of the room relative to the ceiling joists, 
and by forming the plaster or dry wall ceiling of panels 
31 terminating approximately one inch from the one by 
two inch spacing plate 29 and from the key plates 17 cap 
ping the masonry outer walls. 
By stopping the plaster ceiling a preselected distance 

from the spacing members 29 and the key plates 17 of the 
outer masonry walls, the plaster panels 31 forming the 
ceiling are allowed to expand and contract freely when 
these panels are heated and cooled by the heating and 
cooling system to be later described. This materially 
reduces cracking of the ceiling plaster, as most plaster wall 
and ceiling finishes which extend continuously between 
the framing members forming the walls are so wedged 
between these framing members that they have no op 
portunity to expand and contract in accordance with varia 
tions in temperature. 

In the preferred form of construction, the opening 
which extends around the upper boundary of each room 
is hidden from view by means of a picture mold 32 which 
is mounted on the plaster or dry wall panels 25 and 30 of 
the room at a point spaced immediately below the upper 
edge of these plaster or dry wall panels. 

These ceiling panels 31 are designed to form the radiant 
heating panels for each room, and to this end are con 
veniently heated by forming a plenum chamber, indicated ' 
generally at 33, in the attic of the building structure be 
tween the ceiling joíst 23 and rafters 14, 15, occupying 
a volume considerably less than the total volume of the 
attic. This plenum chamber 33 is formed by insulating 
the attic along the roof line for a portion of the length 
of the rafters 14, 15, by means of insulation 34, such for 
example as three inch bats of ñbre glass insulation, and 
by lapping sealing paper or sheet material 35 over the 
underside of the rafters 14, 15. At a preselected level 
above the ceiling joist 23, the insulation 34 and sealing 
paper 35 extends horizontally across the attic in a plane 
parallel to the plane of the ceiling joíst 23, and the sealing 
paper at the lower ends is lapped through the acute angles 
formed between the rafters 14, 15 and the key plates 17, as 
indicated at 36, to insure an effective vapor seal at these 
points. 

Located within this plenum chamber 33 and preferably 
supported on the ceiling joíst 23 is an air conditioning and 
warm air heating unit, schematically indicated at 37, of 
any of the conventionally commercially available types. 
In accordance with conventional construction, the air 
conditioning and warm air heating unit 37 is illustrated as 
having a blower 38 arranged to draw air in from the 
plenum chamber 33 through an intake 39, and a coil sys~ 
tem 40 disposed in the outlet chamber 41 of the heating 
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4 
and cooling unit, the coil system consisting of a plurality 
of coil pipes adapted to selectively carry cold water or 
steam, and a plurality of parallel vanes supported on the 
coil pipes. This device serves as a heating unit when 
steam is coupled from a conventional source through the 
coil pipes, and serves as a cooling and air conditioning 
unit when cold water is circulated through the coil pipes, 
the coil pipes and vanes in this latter instance serving both 
to cool the air passing thereover and to reduce the hu 
midity thereof through condensation of humidity on to the 
cooling vanes. 

In the preferred form of construction, suitable louvre 
vents indicated at 42, are disposed in the walls closing the 
ends of the attic portion immediately beneath the peak 
18 of the roof 13, to form an outlet for air drawn through 
the eave vents 21 and circulated between the rafters 14 
and 15 along the surface of the insulation 34. 

Operation of the system is substantially as follows. 
When the system is operating as a heating system, the 
plaster ceiling panels 31 are designed to be heated to the 
necessary temperature to radiate the required quantities 
of heat into the room by heating the air in the sealed 
plenum chamber portion 33 of the attic to a preselected 
temperature. As indicated above, the effective tempera 
ture of the radiant heating panels formed by the ceiling 
31 required to radiate heat rays to maintain body heat at 
a comfortable temperature is only approximately 83° F. 
With the present system, in which only the limited volume 
of air within the plenum chamber portion 33 of the attic 
must be heated, the temperature in the plenum chamber 
need not exceed 85° F. to induce a temperature of ap 
proximately 83° F. in the radiant heating panels 31. The 
temperature of the air in the plenum chamber portion 33 
is conveniently elevated to the desired temperature by 
inducing warm air into the chamber portion 33 from the 
warm air heating unit 37, which is preferably thermostati 
cally controlled by means of a thermostat disposed in the 
plenum chamber portion 33. 

Because only a limited volume of air in the plenum 
chamber 33 is required to be heated, as compared to the 
very large volumes of air required to be heated in con 
vection heating systems, the load on the the heating unit 
37 is extremely small as compared with the load on heat 
ing units of convection heating systems, permitting less 
expensive units to be used. 
The expanded hot air in the plenum chamber 33 result 

ing from discharge of heated air into the plenum cham 
ber from the heating unit 37 may expand to the extent 
necessary through the passages extending entirely around 
the perimeter of the ceiling panels 31 and into the room 
below, thus preventing increase of pressure within the 
plenum chamber 33. Except for this limited expansion 
of air through the passages bounding the ceiling passages 
31 due to thermal expansion of air in the plenum cham 
ber 33, the heated air otherwise remains in the plenum 
chamber, resulting in improved heating of the radiant 
heating ceiling panels 31, the upper surfaces of which 
open directly into the plenum chamber 33. The open 
passages surrounding the ceiling panels 31, as explained 
above, also minimize cracking of the ceiling plaster be~ 
cause the plaster panels are free to expand and contract 
in accordance with variations in temperature, as opposed 
to conventional construction practice in which the ceiling 
panels are wedged between the vertical framing members 
of the building and therefore have no opportunity to 
expand in the plane of the plaster. 
When the present system is used for air conditioning 

purposes, cold water is conducted through the pipes of 
the coil 40 and air drawn upward from the room into 
the plenum chamber 33 through the air passage extending 
around the ceiling panels 31 is drawn through the intake 
39 of the blower 38 and discharged through the cooling 
coil 40. This cooled and dehumiditied air discharged 
from the unit 37 into the plenum chamber 33, since it 
_is cool air, seeks a lower level and therefore passes 



5 
through the air passagesv extending.v around the ceiling-l 
panels 31 and into the rooms below; Since the> unit- 37 
isv located in the plenum chamber area. 33. above. the 
rooms, itis the warmer air, whichseeks a higher level and 
passes upwardly into the plenum chamber 33 from the 
room below, which is primarily drawn through the blower 
38 and discharged through the cooling coils, 40, resulting 
in a most efficient handling of the air to be conditioned.> 

This system also displays particular advantages in re. 
gard to the reduction of humidity in the rooms below 
during the cool season. It is a well recognized principle 
that humidity tends to find its »way upward intothe upper 
levels of the area to which the air is confined.. In the 
present system, when the unit 37 is being used as an air 
conditioner, the attic area forming the plenum chamber 
33 is somewhat cooler than the area in the rooms below 
resulting in a natural vapor pressure from the living 
quarters of the house toward the attic area. Since the 
ceiling of the house in accordance with the. present in 
vention is not insulated and has no vapor. barrier, vapor 
will tiow through the passages bounding the ceiling panels 
31 into the cold area 33 without depositingfmoisture 0n 
the ceiling. Once the moisture laden vapor is in the attic 
area defined by the plenum chamber 33, moisture is read 
ily removed by passage of the air over the vanes of the 
cooling coils 40 which are at a temperature below the. 
dew point of the air in the plenum chamber area. 

Further, since plaster ceilings serve as radiant heating 
panels when they are at temperatures in excess of 80° F.,y 
it is obvious that one of the first jobs air conditioning has. 
to do is to cool down these ceiling surfaces during the 
hot season. The provision of the plenum chamber 33 in 
direct contact with the upper surface of the ceiling panels 
31, and the insulation ofV this plenum chamber area> 33 
from the roof 13, causes particularly effective cooling of 
the ceiling panels 31 during the hot season so that the 
radiant rays from the ceiling panels 31 are no longer 
at an effective temperature to help maintain body' heat. 
The plenum chamber area is further maintained in a 
cool condition by the air flow induced between the rafters 
14 and 1S from the inlet defined by the eave vents 2li 
to the outlets at the louvre vents 42, a more or less con 
tinuous air stream over the exterior surface of the insu 
lation 34 being induced by this air flow path duringV the 
warm season. 

Because the instant heating and cooling system need 
only have the capacity vto heat and cool the volume of 
air in the restricted plenum chamber area 33, much less 
expensive heating and coolingy air conditioning units‘may 
be employed with the present system. In addition, the 
noise of the heating and air conditioning system is ma 
terially reduced relative to conventional heating and air 
conditioning systems since no grills or convectors are 
employed, and the continuously moving bodies of air 
incident to heat convection systems are done away with. 
In the present system the opening around the» perimeter 
of the room bounding the plaster ceiling panels 31 is of 
such a large area that movement of air by expansion or 
natural inclination is' not heard. 

If desired, the vapor sealing paper or sheet material 
35 may have a metallic or reflective inner surface and 
a night light of low wattage may be mounted in the 
medial plane of the plenum chamber 33, as indicated at 
43, so that slight illumination of the. perimeter of each 
room is effected by refiection of the light through the air 
passages bounding the ceiling panels 31, producing an 
effective night light for the home. 
While but one particular embodimentV of the. invention 

has been particularly shown and. described, it is distinctly 
understood that the invention is not limited thereto but 
that various modifications may be made in the invention 
without departing from the spirit and scope thereof, and 
it is desired, therefore, that only such limitations shall be 
placed thereon as are imposed by the prior art and are 
set forth in the appended claims, 

10 

20 

30 

35 

55 

60 

65 

75 

6 
What is claimed is: 
l. In` a building having rooms and anV atticV area ex~ 

tending thereover, a heating and air coolingsystemcom. 
prising ceiling panel means substantially coextensive with 
each of said rooms forming a radiant heating panel there 
for, plenum chamber means located in said attic area 
forming a unitary chamber substantially coextensive with 
the group of ceiling panel means for confining a body 
of air to be heated in surface contact with rsaid ceiling 
panels, said ceiling panels constituting a lower wall of said» 
plenum chamber means to be heated and cooled by cli- 
rect thermal contact with the air in said plenum cham 
ber, means affording communication of moisture-laden 
air from said rooms through the group of ceiling panel` 
means to said plenum chamber for minimizing moisture 
condensation on said ceiling panel means, and air con 
ditioning and heating means disposed in said plenum cham 
ber'means for heating and cooling the body of air there~ 
in, the temperature of said radiant heating ceiling panel 
and the heat» radiated thereby into the room being deter 
mined by heat transfer between the body of air withinV 
said plenum chamber means and said ceiling panels. 

2. In a building having rooms and an attic extending, 
thereover, a heating and air cooling system comprising a 
ceiling panel for each room of said building forming heat 
radiating panels therefor, vapor impervious means ex 
tending through a portion of said attic immediately over» 
lying said ceiling panels in‘spaced relation therewith, said 
Vapor impervious means and. said ceiling panels forming 
upper and lower walls of a1 plenum chamber extending 
uninterruptedly over an area substantially coextensive 
with. the group of ceiling panels for confining a body of 
air to be heated in surface contact with said ceiling panels. 
to constitute said body of air the heating and cooling 
source for said ceiling panels air conditioning and heat 
ing means disposed in said plenum chamber for heating 
and cooling the body of air therein whereby said ceiling 

v panels radiate heat into the rooms in accordance- with 
the temperature, of said ceiling panels produced by heat 
transfer between the heatedv body of air within saidV ple 
num chamber and said ceiling panels, and means afford 
ing a. sufficient conductionpath betweensaid ceiling panels 
for admission of moisture-laden air from said rooms` to 
said plenum chamber when said heating and air condi 

` tioning means is cooling said body of air in said plenum 
chamber to substantially eliminate condensation of mois 
ture on said ceiling panels. 

3. In a building having rooms and an attic area ex 
tending thereover, a heating and air cooling system com 
prising ceiling panels for each of said rooms substan 
tially coextensive with the area of said rooms and forming 
radiant heating panels therefor, vapor barrier walls of 
insulating material extending through the attic area im 
mediately overlying said ceiling panels, a plenum cham 
ber extending uninterrutedly over substantially the area 
of the attic, said ceiling panels and said vapor barrier 
walls forming lower and upper walls respectively of said 
plenum chamber,V said plenum` chamber confining a body 
of air tov be heated in surface contact with said ceiling, 
panels to form the heating and cooling source for said 
ceiling panels, heating` and air conditioning means dis 
posed, in said plenum chamber for heating and> cooling 
the body of air therein to heat and cool said heat radiat 
ing ceiling panels through heat transfer from the body of 
air within said plenum chamber, and means defining a 
convection path for air from outside of said building 
over the exterior surface of said vapor barrier walls. 

4. In a buildingv having rooms and an attic area ex 
tending thereover, a heating and air cooling system com 
prising ceiling panels for each of said rooms forming heat 
radiating means therefor, plenum chamber means located 
in said attic area extending uninterruptedly over sub 
stantially the area of the attic for confining a body of air 
to be heated in surface contact with said ceiling panels to 
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impart heat thereto, said ceiling panels being peripherally 
spaced from each other and from the walls of said rooms 
to define uninterrupted air passages extending entirely 
around the perimeter of said ceiling panels for conduc 
tion of moisture-laden air therethrough into said plenum 
chamber without loss of moisture on said ceiling panels, 
and air conditioning and heating means disposed in said 
plenum chamber means for heating and cooling the body 
of air therein, the temperature of said heat radiating ceil 
ing panels being determined by heat transfer between the 
body of air within said plenum chamber means and said 
ceiling panels. 

5. In a building having rooms and a roof including 
inclined roof portions defining an attic area extending 
over said rooms, a heating and air cooling system corn 
prising ceiling panels for each of said rooms forming heat 
radiating panels therefor, vapor barrier walls including 
wall portions immediately underlying and in parallelism 
with said inclined roof portions and an interconnecting 
wall portion spaced above and in substantial parallelism 
with said ceiling panels forming in conjunction with said 
ceiling panels the upper and lower walls respectively of 
a plenum chamber extending substantially uninterruptedly 
over the area of the attic for confining a body of air to 
be heated in surface contact with said ceiling panels, 
said body of air constituting the heating and cooling 
source for said ceiling panels, means defining air pas 
sages through the group of ceiling panels for conducting 
moisture-laden air without condensation of moisture onto 
said ceiling panels from said rooms into said plenum 
chamber, and air conditioning and heating means disposed 
in said plenum chamber for heating and cooling the body 
of air therein whereby said ceiling panels radiate heat 
into the rooms in accordance with the temperature of 
said ceiling panels produced by heat transfer between the 
heated body of air within said plenum charnbcr and said 
ceiling panels. 

6. In a building having rooms and an attic area ex 
tending thereover, a heating and air cooling system com 
prising a ceiling panel for each of said rooms forming 
heat radiating panels therefor, vapor barrier walls ex 
tending over a portion of said attic area immediately 
overlying said ceiling panels and spaced therefrom form 
ing in conjunction therewith a plenum chamber extending 
`substantially uninterruptedly over the area of the attic for 
confining a body of air to be heated in surface contact 
with said ceiling panels, said body of air constituting the 
heating and cooling source for said ceiling panels, said 
ceiling panels and vapor barrier walls forming respec 
tively the lower and upper walls of said plenum cham 
ber, at least some of said ceiling panels being peripherally 
spaced from the walls of said rooms and from said vapor 
barrier walls to define uninterrupted air passages extend 
ing entirely around the perimeter of each of said ceiling 
panels for passage of air between said rooms and said 
plenum chamber without condensation of moisture onto 
said ceiling panels, and air conditioning and heating 
means disposed in said plenum chamber for heating and 
cooling the body of air therein whereby said ceiling 
panels radiate heat into the rooms in accordance with 
the temperature of said ceiling panels produced by heat 
transfer between the heated body of air within said ple 
num chamber and said ceiling panels. 

7. In a building having rooms and a roof including 
inclined roof portions defining an attic area extending 
over said rooms, a heating and air cooling system com 
prising a ceiling panel for each of said rooms forming 
radiant heating panels therefor, vapor barrier Walls in 
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cluding wall portions immediately underlying and in 
parallelism with said inclined roof portions and an inter 
connecting wall portion in substantial parallelism with 
said ceiling panels, said vapor barrier walls forming in 
conjunction with said ceiling panels the upper and lower 
walls respectively of a plenum chamber extending sub 
stantially uninterruptedly over the area of the attic for 
confining a body of air to be heated in surface contact 
with said ceiling panels, said body of air constituting the 
heating and cooling source for said ceiling panels, 
means defining air passages through the group of ceiling 
panels for conducting moisture~laden air without con 
densation of moisture onto said ceiling panels from said 
rooms into said plenum chamber, heating and air con~ 
ditioning means disposed in said plenum chamber for 
heating and cooling the body of air therein to heat and 
cool said heat radiating ceiling panels through heat trans 
fer from the body of air within said plenum chamber, 
and means forming an air convection path extending en 
tirely over the exterior surface of said vapor barrier wall 
portions between said wall portions and the roof and 
opening to the outside of said building for conducting 
outside air over the exterior surfaces of said vapor bar 
rier wall portions. 

8. A heating and air cooling system for buildings 
having rooms and a roof including inclined roof portions 
defining an attic area extending over said rooms com 
prising a ceiling panel for each of said rooms substan 
tially coextensive therewith and forming a radiant heat 
ing panel therefor, vapor barrier walls including wall 
portions immediately underlying and in parallelism with 
said inclined roof portions and an interconnecting wall 
portion in substantial parallelism with and spaced above 
said ceiling panels, said vapor barrier walls forming in 
conjunction with said ceiling panels the ripper and lower 
walls respectively of a plenum chamber extending sub 
stantially uninterruptedly over the area of the attic for 
confining a body of air to be heated in surface contact 
with said ceiling panels, said body of air constituting 
the heating and cooling source for said ceiling panels, 
room walls disposed below said ceiling panels and spaced 
at their tops below said ceiling panels and said vapor 
barrier walls being peripherally spaced from said ceiling 
panels in the plane thereof to define uninterrupted air 
passages between said roomsV and said plenum chamber 
extending entirely around the periphery of each of said 
ceiling panels for passage of moisture~laden air from said 
rooms into said plenum chamber without condensation 
of moisture onto said ceiling panels, and heating and 
air conditioning means disposed in said plenum chamber 
for heating, cooling and dehumidifying the body of air 
therein to heat and cool said radiant heating ceiling panels 
through heat transfer from the body of air within said 
plenum chamber, and means forming an air convection 
path extending entirely over the exterior surfaces of said 
vapor barrier wall portions between said wall portions 
and the roof and opening to the outside of the building 
for conducting outside air over the exterior surfaces 
of said vapor barrier wall portions. 
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