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George K. Raider, Chicago, Ill., assignor to The
Pyle-National Company, Chicago, Il a corpo-

ration of New Jersey

Application October 29, 1949, Serial No. 124,322
(Cl, 219—39)

19 Claims.
1

The present disclosure constitutes a continua-
tion-in-part of my copending application, Serial
Wo. 58,080, filed November 3, 1948,

This invention relates generally to heating,
cooling and ventilating systems, and more par-
ticularly relates to improvements in a ventilat-
ing system of the type which operates on the so-
called pressure-displacement principle.

Conditioning eguipment for the treatment of
ventilating air which operates on the pressure-
displacement principle has been found to be espe-
cially efficient where it is necessary to deliver to
cecupied spaces very large volumes of air re-
quired for crowded conditions under extremes of
exterior temperatures without excessive air mo-
tion which would otherwise result in the produc-
tion of detectable drafts or friction noise due to
he gsound of rushing air.

A particularly useful application of this type of
conditioning equipment has been made in rail-
way equipment wherein the apparatus may com-
prise a plurality of panel units each including a
control plate and frame cocoperatively related
with a pressure-displacement air valve and a per-
forated ceiling plate.

™ g typical installation, the panel units are
spaced slong the length of a railway car and the
control plate and frame is installed in the bottom
of an air supply duct or plenum chamber which
preferably is located in the ceiling of the car.

The adjustable air valve functicns as an orifice
control valve and allows adjustment of each panel
unit down the length of the air supply duct or
plenum chamber so that uniform delivery and ad-
justment can he readily made throughout the
length of the duct.

The perforated ceiling plate operates not only
to further diffuse the low velocity air emanating
irom the panel units but also may form part of
the interior of the occupied space so as to har-
monize with the decorative treatment thereof.

According to the general features of this inven-
tion, a perforated radiant heating plaque made of
thermally conductive material is adapted to com~
prise the distribution ceiling plate of the pressure-
displacement type panel unit ventilating appara-
tus. One or more heat transfer elements are
arranged within' the low velocity secondary
plenum chamher defined by the panel unit in heat
conductive contact relationship with the radiant
plague so that the radiant plagque may be readily
subjected toincreases or decreases in temperature
when the heat transfer elements are supplied with
o temperature conditioning medium.

The heat transfer elements are preferably iso-
iated from conveetion currents set up within the
low velocity secondary plenum chamber by suit-
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able insulation. In this manner, the primary
heat loss compensation may be provided for by
means of an air conditioning heat exchanger lo-
cated at a central station and suitable control
apparatus may be provided to control the tem-
perature of the radiant plague independently of
the temperature flowing through the panel unit.
Moreover, such an arrangement also makes it
possibie to control the temperature of the radiant
plaque in sequence with the thermostatic tem-
perature control of the air passing through the
panel unit.

Inasmuch as the overall cooling effect of the
atmosphere upon the human body depends upon
varigtions in the temperature of the air, its hu-
midity and its rate of motion, it will be apparent
that the combination of all of these factors must
be correctly controlled to establish the highest
possible comfort condition, even though varia-
tions may occur between certain limits,

The provision of a radiant plaque in the
manner described materially improves the meas-
ure of control attainable with a pressure-dis-
placement panel unit of the type herein referred
to. For example, if it is necessary to temperature
condition an occupied space for warmth, the
maintenance of a relatively high temperature in
the radiant plague permits the employment of
a considerably cooler ventilating air for a high
comfort condition. Thus, the humidity of the
ventilating air may be more accurately con-
trolled so as to approach the ultimate comfort
level of the space. It is believed that the im-
proved control of the inter~-related factors af-
forded by the provision of a radiant plague in
accordance with this invention will be readily
appreciated by those versed in the art.

1t is the object of the present invention, there-
fore, to provide a plate made of thermally con-
ductive material which serves the dual function
of operating as a radiant heating plague as well
as the distribution plate of a pressure-displace~
maent panel unit.

Another object of the present invention is to
provide an arrangement whereby a radiant heat-
ing plaque may be adapted for use in a panel unit
of a ventilating air system operating on the so-
called pressure~displacement principle.

A further object of the present invention is to
provide a radiant plague type heating panel
which may be selectively used either as a heater
or as an air distribution panel.

Yet another object of this invention is to pro-
vide a combination radiant plaque type heating
panel unit and air distribution panel which is
suitable for use with a heating system or an air
cooling system.,

Another and further object of this invention
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is to provide a combination radiant plague type
heating panel and air distributor panel which
incorporates electrical temperature conditioning
elements therein.

A still further obkject of this invention is to
provide a combination radiant heat transfer path
panel and air distributor panel which is con-
structed of an elastomeric material which, by
broper compounding, is capable of conducting
electrieity either by transformation of thermal
energy or by dissipation of electrical charges.

Another object of the present invention is to
provide a method of controlling the temperature
conditioning of an occupied space whereby the
temperature of a radiant plaque may be con-
trolled in sequence with a tharmostatic tempera.-
ture control of ventilating air.

Another object of the present invention is to
provide a method of controlling the temperature
conditioning of an occupied space whereby the
temperature of a radiant plaque may be con-
trolled independently of the temperature of ven-
tilating air.

It is believed that the methods contemplated
by the present invention will best be understood
from a description of the apparatus provided for
practicing such methods.

Many cther features, advantages and addi-
tional objects of the present invention will be-
come manifest to those versed in the art upon
making reference to the detailed description
which Tollows and the annexed sheets of drawings
in which the principles of the present invention
are exemplified.

On the drawings:

Figure 1 is a fragmentary cross-sectional view
showing the details of construcion of & panel
unit incorporating the princisles of my invention;

Figure 2 is a fragmentary cross-sectional view
parily broken away and taken on a plane trans-
versely to the plane of Pigure 1 showing addi-
tional details of construction of the panel unit;

Figure 3 is a cross-sectional view taken on line
TII—JI1 of Figure 2;

Figure 4 is an enlarged fragmentary detailed
view sHowing the cross-section of one of the heat-
ing elements in Figure 3:

Figure 5 is a view similar to that shown in
Pigure 1 but showing the details of construction
of a modified panel unit according to the present
invention;

Figure 6 is a fragmentary cross-sectional view
partly broken away and taken on & plans trons-
verse to the plane of Figure 5 showing additional
details of construction of a modified panel unit;

Pigure 7 is a reduced cross-sectionai view taken
on line VII—VII of Figure §;

Pigure 8 is a fragmentary detailed view show-
ing the cross-section of the heating slements
empioyed in the modified panel unit of Figure 7;

Tigure 9 shows a further modification of the
panel unit of Figure 1;

Figure 10 is a fragmentary cross-sectional view
partly broken away taken on a plane transverse
to the plane of Figure 9 showing additional de-
tails of construction of the modified panel unit;

Pigure 11 is a cross-sectional view taken on
line XI—XI of Figure 10;

Tigure 12 is a diagrammatic view of a eontrol
system which may be employed according to the
present invention;

PFigure 13 is a vertical sectional view taken on
line XITT—XTITT of Pigure 11.

As shown on the drawings:

The type of ventilating system described here-
in setting forth the principles of my invention
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4
has many applications in residential, commercial
and industrial air conditioning systems; further-
more, it may be noted that the present invention
finds a particularly suitable application when em-
ployed in a ventilating system serving an occu~
pied space such as a railway car or the like.

In any event, whether adapted for architec-
tural purposes or for use in a railway car, it will
be apparent upon making reference to the draw-
ings that an open bottomed duct or plehum
chamber may be defined by a duect of ceiling
structure 15 and a plurality of panel units one of
which is indicated generally by the reference
numeral 15 may be positioned subjacent there-
6 and in comrmunication therewith.

Fach panel unit 16 consists primarily of three
main parts, a control plate and frame, a pressure
displacement air valve and a perforated ceiling
plate. ‘

For clarity in understanding, the frame ele-
ments are indicated by the separate reference
numeral 17 and the control plate indicated by the
reference numeral 18 is shown as being installed
in the bottom of the air supply duct or primary
plenum chamber defined hy the ceiling structure
15 in fixed assembly with the frame elements 17
by means of appropriate fasteners 18. It will be
noted that the control plate {8 defines at least
one large aperture indicated by the reference
numeral 2.

The pressure-displacement air valve comprises
an adjustable air valve indicated generally by the
reference numeral 22 and functions as an orifice
control valve to regulate the flow of air from the
primary plenum chamber above the control plate
18 through the aperture 21 thersin.

The perforated ceiling plate of this invention
comprises o radiant heating plague 23 made of
thermally conductive material and is adapted to
serve the dual function of acting as a- distribu-
tion plate by virtue of a plurality of spaced aper-
tures 23¢ formed therein. The combination ra-
diant plague and gdistribution plate 23 is attached
in firm assembly to the frame element i1 by
means of fasteners 24 and is supported by the
frame element {7 in spaced relationship to the
control plate 18 so as to define a secondary ple-
num chamber 25 therebetween.

The adjustable zir valve 22 is a total pressure
displacement valve and delivers air from the pri-
mary plenum chamber to the secondary plenum
chamber 25 at very low pressures. The resultant

" low pressure leaving the adjustable valve 22 is

60

70

%

preferably only what is required to send air
through the perforated radiant heating plaque
and distribution plate 22.

Ag shown on the drawings, the adjustable air
valve 22 includes a valve frame 25 defining a pair
of spaced orifices 26a and 28 which are Aanged
on their edges. A diffuser sbructure 27 including
a pair of diffusers 2¥g and 275, each diffuser com-
prising essentially a perforated V-shaped trough,
is disposed subjacent the opening 28¢ and 26b
respectively and in registry therewith.

The valve frame 26 together with the diffuser
structure 27 rests on the edges of the aperture
21 defined by the contiol plate i8 and may be
blaced in firm assembly therewith by means of
the fasteners 19. It will be noted that the dif-
fusers 27a¢ and 2Tb extend into the secondary
plenum chamber 25.

Appropriate stiffeners 28 may be provided to
add strength to the control plate 18 at the lo-
cale of theaperture 21,

An adjustable valve plate 29 is positioned
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superjacent the orifices 26a and 26b and is car-
ried by a threaded spindle or shaft 31 extending
through a central portion of the valve frame 26.
A threaded boss 32 is secured to the valve frame
2§ so that any selected vertical position of the
valve plate 28 effected by adjustment of the
threaded spindle or shaft 31 may be securely
locked by means of an adjusting nut 33 carried
by the spindle or shaft 31.

A pair of resilient elements 34¢ and 34b hav-
ing angularly disposed legs and depending guide
portions may be affixed to the valve plate 29 in
such s manner as to provide a resilient bias for
the valve plate to prevent rattling thereof and
to guide the valve plate along a vertical path
relative to the valve frame 26. The depending
guide portions, indicated by the reference nu-
meral 34c, slidingly engage the flanged edges of
the apertures 26a and 26b formed in the valve
frame 28.

1t will be apparent that each valve plate 29 may
be individually adjusted to permit a predeter-
mined setting of individual panel units 15 down
the length of an air supply duct or primary
plenum chamber so as to effect a uniform delivery
of air through each panel unit i5.

The description thus far has set forth an im-
proved ventilating structure which has found
wide application to air conditioning systems re-
quiring the distribution of conditioned air with-
out detectable draft.

To further achieve the objectives of the present
invention, the structure thus far described may
e modified by the provision of heat transfer ele-
ments associated with the radiant heating plaque
and distribution plate 23 so as to permit the
independent or sequential control of the radiant
heating plaque temperature in' connection with
the temperature of the air flowing through the
panel unit 5.

As may be seen in Figures 1 through 4 inchi-
sive, a tubular element 35 is provided which de-
fines a tortuous path on the hidden face of the
radiant heating plague and distribution plate 23
within the secondary plenum chamber 25, It will
be noted that the tubular element 35 is placed
in abutting relationship to the radiant heating
plague and distribution plate 23 so that condi-
tions favorable to thermal conductivity may be
established therebetween.

In order that possible transfer through convec-
tion heating phenomena be minimized, the tubu-
iar element 25 is completely cased on the surface
exposed in the secondary plenum chamber 25 by
meang of suitable insulation indicated by the
reference numeral 36.

A conditioning medium may be supplied to the
tubular element 35 and, depending upon the type
of conditioning required, may comprise a heating
fuid such as steam or hot water or a suitable
coolant. The radiant heating plague will there-
fore be conditioned by virtue of its thermally con-~
ductive relationship to the tubular element 35.

Tn Figures 5, 6, 7 and 8 there is shown a modi-
fied form of the novel panel unit of the present
invention.

The construction of the unit shown in Figures
5, 6, 7 and 8 is identical with that previously
described in connection with Figures 1, 2, 3.and
4 witn the exception of the heat exchange ele-
ments provided.

As may be seen on the drawings, a pair of
headers 37 and 38 made of suitable electrically
conductive material may be supported by and
spaced from the stiffeners 39 formed on the end
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6
of the panel unit 15 by means of suitable insulat-
ing spacers 41 and fasteners 42. A plurality of
resistance elements 43 may be provided and are
earried between the headers 37 and 38. Electric
current may be supplied to the headers §7T and
38 from a conduit 44 having suitable outlets indi-
cated by the reference numerals 45 and 46, re-
spectively. For convenience, electrical connec-
tion to the headers may be made by suitable
quick disconnect plug and socket receptacles
indicated by the reference numerals 47 and 48.

The electrical resistance elements 43 are pref-
erably arranged in thermally conductive relation-
ship to the radiant heating plague and distribu-
tion plate 23 in the same manner as previously
described in connection with the tubular element
35. The electrical resistance elements 43 may
be insulated against convection phenomenon in
the secondary plenum chamber 25 by means of
suitable insulation 49.

in Figures 9, 10, and 11 the construction of the
panel unit 15 is modified throush the employ-
ment of a combination radiant plaque and dis-
tribution plate 51 which may be perforated by &
plurality of spaced apertures §ia and fastened in
Arm assembly to the frame element {1 by fas-
teners 52, the combination radiant heating plague
and distribution plate taking the form of an elas-
tomeric material having appreciable electrical
conductivity characteristics. Electrical current
may be supplied to the combination radiant heat-
ing plaque and distribution plate 5{ from the
conduit 53 by means of outlet 54. For conveni-
ence, electrical connection to the plague may be
made by suitable plug and socket reeeptacles in-
dicated by the reference numeral §5.

The radiant panel 5! is made of an elastomeric .
material, such as that known commercially as
“Pliotherm” or “Uskon,” which has the charac-
teristics of being capable of conducting electricity
and transforming it into thermal energy by the
dissipation of electrical charges. It is contem-
plated that a panel made of such material, when
energized, will form a very effective radiant heat-
ing panel.

The panel §{ has an upper surface §ia’, Figure
13, of insulating material, a lower surface §ib of
a material of high heat conductivity and a center
film of the current-carrying elastomeric maie-
rial. Thus, heat is passed to the lower surface
5{b from which it is radiated to the enclosure
therebelow.

In operation, the temperature of the radiant
heating plaque and distribution plate may be coi-
trolled independently of the temperature of the
air flowing through the panel unit. WMoreover,
it is further countemplated that the temperature
of the radiant plague may be controlled in se-
quence with thermostatic temperature control of
the air passing through the individuai panel unii.
The diagrammatic drawing shown in Figure 12
illustrates a control system for accomplishing the
type of regulation necessary to effeci the ends
stated.

By way of example but not hy way of limita-~
tion, the sensing elements and actuators of the
subject control system are shown as comprising
a group of bulbs, bellows and connecting capillary
tubes filled with a volatile liquid. It will be ap-
parent to those versed in the art that the prin-
ciples exemplified by the control system to he
described may be equally applicable to control
systems employing other types of sensing ele-
ments and actuators.

A room thermostat having an outdoor bulb
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type sensing element and an indoor hulb type
sensing element is indicated by legend. The sens-
ing elements are arranged in opposition to one
another to actuate a switch through thermostatic
linkage. The thermostatic linkage may include
fixed frame elements 56 carrying adjusiable
bushings 560 and 56/ which, in turn, seat halane-
ing springs 8To and 51{ associated with actuators
in a form of bellows 580 and 58i. The linkages
are placed in control of a switeh indicated by the
reference numeral 59,

A difference in temperatures will be reflected
Ly movement of the thermostatic linkage to a
new equilibrium position, such motion causing
the switch 58 to be operated. It will he apparent
that the switch 59 responds primearily to indoor
temperature variations, opening when the desived
temperature is equalled or exceeded and closing
to permit operation of the heat exchanger em-
ployed at a central heating station which is
adapted o temperature condition the main air
supply provided to the primary plenum chamber
of the ventilation system.

The outdoor sensing element modifies the con-
frol point, allowing a lower indoor temperature
to satisty the room thermostat when the outdoor
temperature is very low by progressively raising
the indoor control point as the outdoor tempera~
ture rises.

Assuming, for purposes of explanation, the
eration of the system in a heating cycle,
clesing of the thermostatically controlled sw
58 will energize the operating confrols of the
heat exchanger which, in turn, will provide temm-
perature conditioned air st the proper tempera-
ture to the primary plenum chamber of the venti-
lation system. When the proper temperature is
attained within the ventilation system, the ri-
mary plenum chamber bulb acting through sn
actuator taking the form of a hellows 8ip will
close a switch 62 to energize the motor of a biower
indicated on the drawings.

When the upper limit of room temperature is
attained on the room thermostas, the switeh 39
will open, thereby stopping the blower regarg-
less of the position of the switch 82. It will be
apparent, therefore, that the blower can never
deliver cold air to the occupied space because it
will not operate unless both the switches §9 and
€2, electrically eonnected in geries, are closed.

The control of the radiant plague ouiput is
iltustrated in Figuve 12 in connection with the
form of panel unit including electrically ener-
gized heating elements, however, it should be
apparent to those versed in the art that the form
of radiant plague which is controlled by condi-
tioning mediumss other than eleciricity could bhe
easily adapted by substituting valves or other
equivalents for the resistance rheostat used to
control the flow of electric current to the heating
elements.

One particularly advantageous system for con-
trelling the output of the radiant rlagque employs
an electric motor mechanically linked to & rheo-
stat, the electric motor peing responsive to
changes in an adjustable potentiometer switeh
setting determined by two actuators acting in
oppoesition to one another and controlled by seng~
ing elements of a radiant thermostat,

The sensing elements of the radiant thermao-
stab take the form of a silvered thermal bulb and
a blackened bulb located adjacent one another
and spaced proximate the radiant heating plaque
and connected to actuators in the form of a bel-
lows 635 and a bellows 64b. The bellows 63s and
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64b control the adjustable arm 65 of a potenti-
ometer switch. Adjustment of the radiant ther-
mostat may be effected by means of the bushings
550 and 56s and the balancing springs 576 and
1z, the bushings being shown in adjustable as-
sembly in the frame elements 56.

To those versed in the art it will be readily
recognized that the silvered bulb may be polishad
80 it will be least responsive to.radiant heat ex~
change while the blackened bulb will be especiaily
sensgitive to radiant heat exchange. As the radi-
ant effect in the occupied space changes because
of temperature variations in the combination
radiant heating plaque and distribution plate,
the potentiometer switch position will be varied.

A second potentiometer 66 may be placed in
electrical bridge relationship with the potenti-
ometer switch so that variations in the potenti-
ometer switch position will upset the bridge bai-
ance. Thus, either one of a pair of bridge hal-
anecing relays connected in series circiit in the
bridge cireuit will operate to imediately close s
motor switch 87, thereby energizing the motor
to he selectively operated in a given direction.
The motor linkage simultaneously changes the
setting on the potensioineter 68 until equilibrium
is restored in the bridge cireuit as well as the set-
ting of the plaque rhecstat.

% will be understood that a manual override
(not shown) may be provided on the radiant
thermostat to eliminate or modify the automatic
contrel.

By virtoe of the control sysiem heréin provided,
tha output of the radiant plague may he cen-
trolled independently by effecting a selective ad-
justment of the radiant thermostat. Moreover,
if it is desived to control the output of the radians
plague in conformance with or in sequence with
the thermostatic temperature control of the air
passing through the primary plenum chamber,
adjustiment may be readily accomplished by mak-
ing predetermined seftings ‘on ‘ea¢h of the ther-
micstatic mechanisms.,

It will be understood, of cotwrse, that a person
skilled in the art might suggest various minor
modifications to the ‘structure herein described
by way of preferred embodiment and illustrative
exarnple only. I do nob propose to be limited to
the precise details of the structure shown but
wish to embrace within the scope of this patent
all such modifications as reasonably and properly
come within the scope of my contribution to the
art.

I claim as my invention:

1. An air distributor unit comprising, in com-
bination, a control plate subjacent ‘2 supply duct
and forming a bottom wall thereof, said control
plate defining a plurality of openings therein,
valve plate means positioned above said openings
and movable relative to said control plate for
controlling the rate of flow of air through said
openlugs, diffusion means positioned below said
openings for difftsing the air flowing through
said openings, a perforated distributing panel
mage of elastomeric material having appreciable
electrically conductive ‘characteristics and being
spaced from said control plate to form together
therewith a secondary plenum chamber, said gis-
tributing panel operable to function as a radiant
heating plague when the temperature therecf is
selectively varied.

2. In a ventilating air distributing system, in
combination, a secondary plenum champer super-
jacent an énclosure to be ventilated, a control
plate defining one or more openings and form-



2,677,749

9

ing the ceiling of said chamber, a perforated dif-
fuser positioned below each of said openings, an
adjustable valve plate positioned above said open-
ings and vertically adjustable relative to said
control plate and a perforated distributing plate
made of elastomeric maserial having appreciable
electrical conductivity characteristics forming
the fioor of said chamber, whereby said perfo-
rated distributing plate will serve not only to
more widely diffuse the air flowing to the enclo-
sure to be ventilated but may be operated as a
radiant heating plague.

3. In combination, ventilating means for a com-
partment comprising, means formed to provide
an air chamber adjacent the compartment to be
ventilated and having a restricted inlet formed
therein for admitting air under increased pres-
sure, a valve in control of said restricted inlet
to deliver air to the air chamber at reduced pres-
sure, and a thin foraminated plate forming a
common wall between said air chamber and the
compartment, said plate having a plurality of
uniformly spaced diffuser passages extending
therethrough for supplying diffused air at a low
velocity through the plate throughout its surface
area to said compartment, one side of said dif-
fuser plate presenting a smooth wall surface to
the compartment, the opposite side of said dif-
fuser plate having local heating means co-ex-
tensively spread thereover and secured thereon
in thermally conductive relation with said plate
for heating said diffuser plate throughout its en-
tire area without obstructing the air diffuser holes
to make of it & radiant heating panel as well as
an air diffuser panel.

4. In the combination defined in claim 3, said
heating means more particularly comprising a
tortuously twisted coiled tubular pipe.

5. In the combination defined in claim 4, in-
sulation means conforming in shape to said pipe
and covering the exposed areas thereof to maxi-
mize the transfer of thermal energy from the
pipe to the plate.

6. In the combination defined in claim 3, said
heating means comprising a plurality of elec-
trical resistance elements and insulation means
conforming in shape to said elements covering
the exposed areas thereof to maximize the trans-
far of thermal energy from the electrical resist-
ance elements to the plate.

7. In the combination defined in claim 3, said
heating means comprising a continuous electri-
cal resistance heating blanket having flow pas-
sages therethrough in register with said diffuser
passages.

8. A temperature conditioning arrangement for
a ventilated compartment comprising a second-
ary plenum chamber adjacent said compartment,
3 plenum chamber adjacent said secondary ple-
num chamber, means for supplying pressured
air to said plenum chamber, a control plate dis-
posed intermediate the plenum chamber and said
secondary plenum chamber, said control plate
defining a valve opening, adjustable valve means
for controlling the flow of air from said plenum
chamber into said secondary plenum chamber,
a thin foraminated plate disposed intermediate
said compartment and said secondary plenum
chamber, sa2id plate having a plurality of uni-
{ormly spaced diffusion passages extending there-
through for supplying diffused air at a low ve-
locity through the plate throughout its surface
area to said compartment, one side of said dif-
fuser plate presenting a smooth wall surface to
the compartment, the opposite side of said dif-
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fuser plate having local heating means co-ex-
tensively spread thereover and secured on said
plate in thermally conductive relation therewith
for heating said diffuser plate throughout its en-
tire area without obstructing the air diffuser
holes to make of it a radiant heating panel, as
well ag an air diffuser panel.

9. In a ventilating system, in combination with
a ceilinged enclosure of a sheet-like control mem-
ber spaced below said ceiling to form together
therewith a plenum chamber subjacent thereto,
said control member having an opening formed
therein, a distributing panel spaced below said
conirol member to form together therewith a sec~
ondary plenum chamber betweensaid controlmem-
ber and said distributing panel, a valve plate ad~
justably movable relative to said control member
and positioned above said opening, said valve plate
operable to control the rate of flow of air through
said opening, a diffusing element positioned be-
low said opening for diffusing the air passing
through said opening, said distributing panel
comprising a thin foraminated plate having a plu-
rality of uniformly spaced diffusion passages ex-
tending therethrough for supplying diffused air
at a low velocity through the plate throughout its
surface area to said enclosure, one side of said
diffuser plate presenting a smooth wall surface
to the enclosure, the opposite side of said dif-
fuger plate having local heating means co-exten-
sively spread thereover and secured thereon in
thermally conductive relation with said plate for
heating said diffuser plate throughout its entire
area without obstructing the air diffuser holes
to make of it a radiant heating panel, as well
as an air diffuser panel.

10. In g ventilating system, the combination
of a ceilinged enclosure of a sheet-like control
member spaced below said ceiling to form a ple-~
num chamber subjacent thereto, said control
member having an opening formed therein, a
perforated distributing panel made of elastomeric
material having appreciable electrical conduc-
tivity characteristics spaced below said control
member to form together therewith a secondary
plenum chamber hetween said control member
and said distributing panel, said panel perfora-
tions providing a plurality of uniformly spaced
diffusion passages for supplying diffused air at
a low velocity through the panel throughout its
area, one side of said panel presenting a smooth
wall surface to the interior of the enclosure, a
valve plate adjustably movable relative to said
control member and positioned above said open-
ings, said valve plate operable to control the rate
of flow of air through said openings, a diffusing
element positioned below said openings for diffus-
ing the air passing through said openings, and
conductor means connected to the perforated dis-
tributing panel for varying the temperature
thereof and operating same as a radiant heat-
ing plague. ,

11. In combination in a ventilating system op-
erable on the so-called pressure-displacement
prinecivle, g space tc be ventilated, a secondary
plenum chamber superjacent said space, a pri-
mary plenum chamber superjacent said second-
ary plenum chamber fo carry pressurized air,
diffusion means between said secondary and said
primary plenum chambers to flow low-velocity,
reduced-pressure air into the secondary plenum
chamber, & thin foraminated plate forming a
common wall between said secondary plenum
chamber and the space, said plate having a plu-

-rality of uniformly spaced diffusion passages ex-
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tending therethrough for supplying diffused air
at a low velocity through the plate throughout
its' surface ares to said space, one side of saoid
difftser plate presenting a smooth wail surface
to the space, the opposite side of said diffuser
rlate having loeal heating means co-extensively
spread thereover and secured on said plate in
thermally conductive relation therewith for heat~
ing said diffuser plate throughout its entire ares,
without obstructing the air diffuser holes to make
of it a radiant heating panel, 25 well as an air
diffuser panel, means for varying the temperature
of the air flowing into the space, & radiant ther-
mostat responsive to variations in the cutput of
the radiant heating panel to control the loeal
healing means, and a room thermostat respon-
sive to variations in room temperature o con-
trol the air temperature varying means.

12, In combination in a ventilating system op-
erable on the so-called pressure-displacement
prineciple, o space to be ventilated, a secondary
plenum chamber superjacent said space, a pri-
mary plenum chamber superjacent said second-
ary plenum chamber to carry pressurized air,
diffusion means between said secoiidary and said
primary plenum chambers to flow low-velocity,
reduced pressure air into the secondary plenum
chamber, a thin foraminated plate forming a
common wall between said secondary plenum
chamber and said space, said plate having a plu-
rality of uniformly spaced diffuser nassages ex-
tending therethrough for supplying diffused air
at a low velocity through the plate throughout
its surface area to said compariment, one side
of said diffuser plate vresenting a smooth wall
surface to the compartment, the opposite side
of said diffuser plate having loeal heating means
co-extensively spread thereover and secured on
s2id plate in thermally conductive relation there-
with for heating said diffuser plate throughout
its entire area without obstructing the air dif-
fuser holes to make of it 2 radiant heating panel,
as well a5 an air diffusion panel, means for vary-
Ing the temperature of the air flowing into the
space, a radiant thermostat responsive to varia-
tions in the thermal output of the plate to con-
trol the local heating means, and a room thermo-
stat responsive to variations in room temperature
to control the air temperature varying means,

said room thermostat including an outdoor sens- °©

ing element to modify the effactive control point
of the room thermostat in response to atmos-
vherie temperature variations,

13. Heating means for g compartment com-
prising o duet and a thin diffuser plate there-
over for supplying diffused air at 4 low velocity
through the plate throughout its surface ares to
said compartment, the diffuser plate presenting
8 smooth wall surface to the interior of the com-

partment and having a great number of small f

holes therethrough over its entire surface, and
thin local heating means spread over the plate
for heating said diffuser plate threughout its
entire area without obstructing the air diffuser
holes to make of it a radiant heating panel, as
well as an air diffuser panel, said heating means
comprising a continuous electrical resistance
heating blanket secured on the back of said dif-
fuser sheet and having holes “registering” with
the holes in said diffuser sheet,

14. Heating means for a compartment com-
prising a duct and a thin diffuser plate thereover
for supplying diffused air at low veloeity through
the plate throughout its surface area to said
compartment, the diffuser plate presenting a
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smooth wall: surface to the interior of the com-
partment and having a great number of small
holes therethrough over its entire surface, and
thin' local heating means spread over and in
thermal contact with the entire rear surface of
the plate but leaving its holes unobstructed and
the exposed front surface smooth Tor heating said
diffuser plate throughout its entire area 16 make
of it a radiant heating panel while leaving the
holes without impairment of their normal func-
tion of passing air in the usual manner, said
heating means comprising electrical resistance
heating elements disposed on the back of said
diffuser sheet.

13. Heating means for a compartment com-
brising a duct and a thin diffuser plate there-
over for supplying diffused air at low velocity
through the plate throughout its surface area to
said compartment, the diffuser plate presenting
a zmooth wall surface to the interior of the com-
partment and having a great number of smell
holes therethrough over its entire surface, and lo-
cal heating means spread over and in thermal
contact with the entire rear surface of the plate
but leaving its holes unobstructed ang the ex-
posed front surface smooth for heating said
diffuser plate throughout its entire area tc make
of it a radiant heating panel while leaving the
holes without impairment. of their normsl func-
tion of passing air in the usual manner, said
heating means comprising heating elements dis-
posed on the back of said diffuser plate.

16. Heating means as defined in claim 15,
sald heating elements more particularly - com-
prising & tortuously twisted coiled tubular pipe.

17. Heating means as defined in claim: 16, in-
sulation means conforming in shape to said pipe
and covering the exposed areas thereof to maxi-
mize the transfer of thermal energy from the
pipe to the plate.

18. Heating means as definegd in claim 15, said
heating elements comprising a blurality of elec-
trical resistance elements and insulation means
conforming in shape to said elements covering
the exposed areas thereof to maximize the trans-
fer of thermal energy from the electrical re-
sistance elements to the plate.

19. Heating means as defined in claim 15, said
heating elements comprising a continucus elec-
trical resistance heating blanket having air flow
passages therethrough in register with said dif-
fuser passages.
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