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[57] ABSTRACT 
A system is provided for comfortable year-long use as 
an athletic playing surface, pedestrian mall or the like. 
This system may be adapted to remove snow and ice 
from and to subsequently dry the surface during win 
ter months. This system may also be adapted to cool 
the surface during summer months, and includes a 
playing surface mounted above a plenum chamber. A 
heating unit or furnace is associated with the chamber 
to introduce hot gases in the chamber under pressure 
suf?cient to cause them to pass up through the porous 
surface. These hot gases then serve to melt the snow 
and dry the surface. The openings in the porous sur 
face should be large enough to permit up-?ow of the 
gases and drainage of the melted snow, but small 
enough so as to not adversely affect play on the sur 
face. 

The system also includes a cooling unit or air 
conditioner associated with the chamber to introduce 
cool gases in the chamber under pressure sufficient to 
cause them to pass up through the porous surface. 

The surface of this system may also be divided into a 
number of sections and provided with an arrangement 
for selectively heating or cooling individual sections or 
zones of the surface. 

15 Claims, 14 Drawing Figures 
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SYSTEM FOR COMFORTABLE, YEAR-LONG USE 
AS AN ATHLETIC PLAYING SURFACE, 
PEDESTRIAN MALL, OR THE LIKE 

BACKGROUND OF THE INVENTION 

l. Field of the Invention 
This application is a commutation-impart of the co 

pending application Ser. No. 399,l7l filed Sept. 20, 
l973, now U.S. Pat. No. 3,818,892. 
This invention relates to a system for comfortable, 

year-long use as an athletic playing surface. pedestrian 
mall and the like. It may be adapted as a self snow and 
ice removing and drying surface for winter use and as 
a self cooling surface for summer use. This cooling fea 
ture may also have utility in surfaces used as floors in 
computer rooms, indoor malls and the like. 
Outdoor athletic playing surfaces are used by count 

less numbers of people who seek to engage in vigorous 
physical activity in the open air. They are used exten 
sively in municipal parks, on school playgrounds. and - 
at athletic clubs. The increased public interest in physi 
cal ?tness in general, and in such sports as tennis in par 
ticualr, has greatly increased use of outdoor athletic fa 
cilities. Such outdoor athletic playing surfaces thus are 
of central importance in the recreational scheme of 
present public life. Other outdoor surfaces such as pc 
destrian malls are also heavily used. 
However, outdoor athletic playing surfaces. pedes~ 

trian malls and the like are frequently unusable for a 
portion of the year because they are often covered by 
snow. Additionally. they usually take a relatively long 
period of time to dry after a heavy rain. Moreover, dur 
ing hot summer months, these surfaces. which are often 
dark colored, absorb tremendous amounts of heat and 
are consequently uncomfortable for walking or playing. 
The ever increasing demand to extend the usuable time 
of such surfaces makes it desirable to provide a means 
whereby the surfaces can be quickly freed of snow and 
subsequently dried of melted snow or rain in winter, 
and whereby the surfaces may be cooled in summer. 
Additionally, it is desirable to cool many industrial or 
commercial surfaces. 

2. Description of the Prior Art 
A variety of systems have been previously used for 

heating and drying athletic playing surfaces and other 
outdoor surfaces having other uses. Such systems are 
disclosed in U.S. Pat. Nos. 795,772 —- .Ianney; 
l,868,745 Greimann; 2,505,622 McKee; 
2,634,659 — Jordanoff; 2,9l8,052 — Budenholzer et 

al.; 3,069,522 —— Jamison; 3,568,924 — Chenault; 
3,573,427 — Minsk; and 3,683,152 -— Laing. Typical 
systems designed for this purpose employ a network of 
air ducts or the like embedded in the surface base com 
position below the playing surface. Heat is transferred 
from hot air or other hot gases pumped through the 
ducts to the surface in order to melt fallen snow. 
Other systems pass electric current through the sur 

face composition to warm it and thereby melt fallen 
snow. 

Still other systems attempt to prevent accumulation 
of snow by, for example, blowing it away before it can 
collect or by impregnating the surface with a chemical 
compound to prevent freezing. 

Prior art systems of the type generally discussed 
above are not entirely satisfactory. Those which utilize 
extensive air duct systems embedded in the playing sur 
face base may be extremely expensive. Additionally, 
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2 
those systems which employ heat exchange units of 
some kind and thereby conduct heat through the sur 
face base to the playing surface may be inadequate to 
transfer sufficient heat to the surface in order to 
quickly melt fallen snow. 

Draining and subsequently drying the playing surface 
may prove difficult with certain systems presently 
known. Typically, an outdoor athletic field is con 
structed so that its surface is not level but rather is 
canted slightly to one side or is crowned being higher 
at its center than at its periphery. Thus, when snow is 
melted on such a surface, the snow must drain to the 
surface periphery. This drainage process can thus be 
very time consuming and inefficient. 

Prior art systems for cooling surfaces generally have 
similar drawbacks. 

SUMMARY OF THE INVENTION 

In the preferred embodiment of the present invention 
to be described below in detail, the system for comfort 
able, year-long use as an athletic playing surface. pe 
destrian mall or the like includes an air impervious 
foundation which forms the bottom and side wall 
boundaries of a plenum chamber. A supporting struc 
ture is mounted within or on the foundation and com 
prises an open frame work of supporting beams. Hot or 
cool gases may ?ow up through the structure and water 
may ?ow down through the structure. A subsurface 
platform including a series of elongated members such 
as boards or planks mounted side-by-side on the sup 
porting structure carries a water permeable web which 
defines the playing surface. The boards which form the 
platform are mounted or constructed in such a manner 
that hot gases can flow up and water can flow down 
through the platform. For example. the boards may be 
mounted in spaced relation so that hot or cool gases 
and water can flow between them. Alternatively. a plu 
rality of holes may be disposed in the boards so that hot 
or cool gases and water can flow through the platform. 
The foundation is covered by the subsurface platform 

and a resilient web to completely enclose the plenum 
chamber under the surface. In the preferred embodi~ 
ment, a burner or furnace is associated with the plenum 
chamber to generate hot gases when desired, namely, 
the products of combustion, under pressure greater 
than atmospheric pressure in the chamber. These prod 
ucts of combustion are forced up through the support 
ing structure, the platform, and the resilient web to 
melt accumulated snow. As this snow melts it may 
drain directly through the web, the platform, and the 
supporting structure into the plenum chamber to ?nally 
be disposed of through a suitable drain means. After 
the snow has melted, the continued up~?ow of hot 
gases dries the playing surface. 
This system for automatically removing snow and ice 

from and for drying a surface efficiently and effectively 
melts snow which may accumulate by directly heating 
the surface without employing complex heat exchange 
units embedded in the subsurface base. Further, melted 
snow and rain are drained directly through the surface 
rather than flowing to drainage areas at the surface pe 
riphery. Finally. the surface is quickly dried immedi 
ately after snow is melted and has been drained. All 
three operations are accomplished with the same sys 
tem. This heating function can be performed during the 
winter months when snow and ice inhibit surface use or 
after rain to dry the surface. 
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This preferred embodiment further includes an air 
conditioning or cooling unit. also associated with the 
plenum chamber. which may be integrated with the fur 
nace or burner. This air conditioning unit is adapted to 
generate cool gases when desired under pressure 
greater than atmospheric pressure in the chamber. 
These cool gases are forced up through the supporting 
structure. the platform. and the resilient web to cool 
the surface to a comfortable temperature. This cooling 
function can be performed during the summer months 
when the surface would otherwise be uncomfortably 
hot to use. 

The surface of this preferred embodiment of the 
present invention is divided into a number of sections. 
each provided with a baffle arrangement for selectively 
controlling the quantity of hot or cool gases reaching 
that section surface. This sectional baffle arrangement 
permits zonal control of the relative heating or cooling 
of various areas of the entire surface. 
These and other advantages and aspects of this sys 

tem for comfortable, year-long use as an athletic play 
ing surface, pedestrian mall or the like will be described 
in greater detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a perspective view of the system for com 
fortable. year-long use as an athletic playing surface, 
pedestrian mall or the like shown used as a tennis court; 
FIG. 2 is a cross-sectional view of this system taken 

through plane 2—2 in FIG. I showing diagrammatically 
the heating, draining, and drying mechanism or alterna 
tively the cooling mechanism; 
FIG. 3 is an enlarged cross-sectional view ofa portion 

of the subsurface platform, the water permeable web. 
and a melting layer of snow also showing diagrammat 
ically the heating. draining. and drying mechanism or 
alternatively the cooling mechanism; 
FIG. 4 is an enlarged cross-sectional view ofa portion 

of another subsurface platform construction, the resil' 
ient, water permeable web. and a melting layer of snow 
again showing diagrammatically the heating. draining, 
and drying mechanism or alternatively the cooling 
mechanism; 
FIG. 5 is a top plan view of this system partially bro 

ken away to show the supporting structure. the fur 
nace-air conditioning unit, and the means for distribut 
ing the hot or cool gases; 
FIG. 6 is a side view of this system, taken through dis 

continuous plane 6-6 in FIG. 5, illustrated in cross 
section also showing the furnace-air conditioning unit. 
the supporting structure, and the gas distribution sys‘ 
tem; 
FIG. 7 is an enlarged perspective view ofthe platform 

and the web illustrating one platform con?guration 
which facilitates water drainage and surface drying; 
FIG. 8 is a cross-sectional view, similar to that shown 

in FIG. 2, of an alternative embodiment of the present 
invention; 
FIG. 9 is a partial top plan view of the embodiment 

shown in FIG. 8', 
FIG. 10 is a partial. enlarged cross-sectional view 

similar to that shown in FIG. 2, illustrating one form of 
a section baf?e arrangement; 
FIG. II is a partial, enlarged, cross-sectional view, 

similar to that shown in FIG. 6, illustrating this baffle 
arrangement; 
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4 
FIG. '12 is a partial top plan view broken away to 

show this ba?le arrangement; 
FIG. 13 is a partial, enlarged cross-sectional view 

similar to that shown in FIG. 10, illustrating an alterna 
tive baffle arrangement; and 
FIG. 14 is a partial. enlarged cross-sectional view 

similar to that shown in FIG. 11 also illustrating this al» 
ternative baffle arrangement. 
Corresponding reference numerals indicate corre 

sponding structural elements and corresponding char 
acteristic features in each of the respective drawings. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 of the drawings is presented to illustrate the 
system of the present invention for comfortable, year 
long use as a pedestrian mall, athletic playing surface 
or the like as it might be used for a tennis court. This 
surface system may be adapted with equal advantage 
for use as a basketball court, a handball court, or as a 

court or ?eld for any other popular outdoor sport in 
which participants want to engage. It may also be 
adapted for use as any other ?oor surface where its 
functions may be utilized with advantage. 
FIG. 2 generally illustrates the mechanism by which 

the outdoor playing surface system of the present in 
vention is heated to melt fallen snow, drained, and fi 
nally dried of excess moisture. The cooling mechanism 
is also illustrated. 
FIGS. 3 and 4 are enlarged illustrations of two differ 

ent embodiments of the present invention which show 
in detail the mechanism for heating, draining and dry 
ing, or alternatively cooling the outdoor playing sur 
face. 

Referring now to FIG. I, two tennis players. 10 and 
12 are shown using outdoor tennis court 14 outlined on 
an athletic playing surface 16 constructed in accor 
dance with the present invention. This playing surface 
16 is built coincident with ground level and may be sur 
rounded by a fence (not shown) or other boundary to 
confine balls. However, the surface may be built above 
ground level or below ground level. as will be explained 
in detail below. 
The athletic playing surface includes a water permea 

ble platform 18, constructed above an air impervious 
foundation 20 which is recessed into the ground in the 
same way as is a standard foundation for a house or 

other structure. This foundation 20 de?nes a plenum 
chamber described in greater detail below. Further 
more, the foundation may be constructed of concrete, 
cinder blocks. or other sufficiently rigid materials. In 
areas where hard clay or other suitable soil exists, the 
rigid foundation may be omitted and a soil foundation 
substituted. 
Adjacent the foundation 20 is a vault 22 which 

houses means for generating hot gases and means for 
generating cool gases. This generating means is shown 
in detail in FIG. 5 as a furnace 24 having a burner 26 
and a combustion chamber 28. This furnace is adapted 
to generate products of combustion and force them di 
rectly into the plenum chamber. Means for generating 
hot gases such as hot air, other than a furnace, may be 
employed. For example, electrical or radiant heaters 
may be used. The generating means also includes an air 
conditioning unit 31 having conventional components 
such as a compressor. evaporator, and condenser. A 
control panel 29 may be positioned near the court so 
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players may operate the furnace and the air condition 
ing unit. 
A supporting structure 30 is mounted within the 

plenum chamber de?ned by the foundation 20 for car 
rying the water permeable platform 18 at ground level. 
This supporting structure 30 is constructed so that hot 
or cool gases may pass up through it at substantially all 
points underlying the platform 18. The supporting 
structure 30 may be of any suitable design which per 
mits this upflow of hot or cool gases. but is illustrated 
here as an open network of beams. This network in 
cludes a ?rst series of beams 32, each of which extends 
the length of the foundation 20 and a second series of 
beams 34, each of which is mounted at a right angle to 
the ?rst series and extends the width ofthe foundation 
20. The first beam series is shown mounted on the 
foundation floor 36 but may be mounted on driven 
piles or other appropriate supports in installations 
where a rigid foundation floor is not provided. Hot or 
cool gases can flow through the spaces between each 
beam 34 in the second series, over the tops of each 
beam 32 in the first series. 
The water permeable platform 18 comprises a sub 

surface supporting platform 38 constructed from a se 
ries of elongated members shown in the form of planks 
40. These planks 40, mounted side-by-side at right an 
gles to and carried on the second series of beams 34 in 
the supporting structure 30, may be laterally spaced 
from one another. shown in FIG. 3, to permit hot or 
cool gases to flow up between them and water to drain 
down between them. The upflow of gas is indicated by 
arrows A, and the down-drain of water is indicated by 
arrows B. The spaced feature of the plank mounting 
permits the subsurface platform to be drained. The 
spaces between adjacent planks 40 should be suffi 
ciently large to permit free upflow and down-drain of 
hot or cool gases and water respectively, but yet should 
be sufficiently small to prevent inefficient heat loss 
through the inefficient escape of hot gases and to pro 
vide substantially uniform, continuous support for the 
surface. 
The supporting structure of beams 32 and 34, and the 

planks 40 may be made from any suitable outdoor con 
struction material such as aluminum, plastic, or creo 
sote treated wood. 
An alternative arrangement for making the subsur 

face platform 38 suitable for permitting upflow and 
down-drain of hot or cool gases and water is illustrated 
in FIG. 4. In this arrangement the planks 40 are 
mounted in abutting side-by-side relation but are pro 
vided with multiple holes 42 which provide the desired 
feature. Again upflow of gases is indicated by arrows A 
and down-drain of water by arrows B. 
These holes 42 should also be sufficiently large to 

provide for free upflow and down-drain of hot or cool 
gases and water but yet should be sufficiently small to 
prevent inefficient heat loss through inefficient escape 
of hot gases and to provide substantially uniform. con 
tinuous support for the athletic playing surface. 
The water permeable platform 18 further comprises 

a water permeable. resilient web 44 which overlays the 
planks 40 which form the subsurface platform 38 to 
form the final surface upon which the tennis court out 
line 14 is disposed. This web 44 may be made of any 
suitable commercial material which permits the upflow 
of hot or cool gases and the down-drain of water there 
through. The web 44 should not be moisture absorbent, 
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6 
that is, the material from which it is made should be hy 
drophobic. Also, if the surface is to be used for athletic 
play, this web 44 may desirably be made of a resilient 
material to provide a playing surface which is comfort 
able for participants using it. For example, the web may 
comprise non-woven. needlepunched or other random 
polymeric ?ber web. a plastic or plastic foam sheet and 
should be suf?ciently resilient to permit participants to 
use the court without developing “shin-splints“, an af 
?iction usually associated with athletic play on hard 
surfaces. 
As shown in FIG. 2, the resilient, water permeable 

hydrophobic web 44 and subsurface platform 38 en 
close the open cavity defined by the foundation 20 to 
form a plenum chamber 46. The furnace 24 and air 
conditioning unit 31 are disposed in the vault 22 associ» 
ated with this plenum chamber 46 to generate hot and 
cool gases, namely, the products of combustion, under 
pressure greater than atmospheric pressure in the 
plenum chamber 46. As shown in FIG. 5, a blower 48 
is provided to force these hot or cool gases under pres 
sure into the plenum chamber 46. A distribution system 
may with advantage be provided to uniformly distribute 
hot or cool gases to all points in the chamber 46. Such 
a system, shown in FIGS. 5 and 6, includes a duct net» 
work comprising a longitudinal main duct 50 and later 
ally directed nozzles 52 positioned between each pair 
of laterally disposed beams 34. These nozzles 52 direct 
hot or cool gases between the beams 34 over the tops 
of the longitudinally directed beams 32 shown in FIGS. 
I and 5 by arrows A. 
Any other system appropriate for distributing hot or 

cool gases to all points in the plenum chamber may al 
ternatively be used. For example, the products of com 
bustion produced by the furnace may be con?ned and 
circulated in a sealed duct network mounted within the 
plenum chamber as shown in FIG. 8. These closed 
ducts 70 are fed by the blower 48 from an intake mani 
fold 72 connected to the furnace 24. The ducts 70 ex 
haust into an outlet manifold 74 which then returns the 
new cooled gases to the furnace for reheating. The 
closed ducts, heated by these products of combustion, 
then radiantly or conductively heat the air con?ned 
within the plenum chamber. As the temperature and 
pressure of this con?ned air rises, it is forced up 
through the porous playing surface to serve the snow 
removing and surface drying function. The air con?ned 
in the chamber can thus be heated and forced up 
through the playing surface. 

In similar fashion. this closed duct network may be 
used to circulate cool gases produced by the air condi 
tioning unit to cool the air con?ned in the plenum 
chamber. 
Referring now to FIGS. 2 through 6, the mechanism 

for self snow removing and drying or for cooling the 
surface of the preferred embodiment of the present in 
vention is illustrated. The mechanism for self snow re 
moving and drying operates as follows: Products of 
combustion — hot gases — are generated by the fur 

nace 24 under pressure greater than atmospheric pres 
sure. These hot gases are pumped under pressure by 
the blower 48 through the main distribution duct 50 
and out each of the laterally directed nozzles 52. The 
hot gases are laterally forced through the plenum 
chamber 46 under the subsurface platform 38. The 
pressurized hot gases are then forced up through the 
water permeable subsurface platform 38 and the resil 



3,875,996 
7 

ient, water permeable. hydrophobic web 44 where they 
warm accumulated snow and ice indicated at 54 in 
FIGS. 3 and 4. These hot gases should. of course, be at 
temperatures higher than the melting point of water, 
that is sufficiently high to quickly melt accumulated 
snow and ice. Circulation and up?ow of hot gases are 
indicated by arrows A. 
As the temperature of the snow 54 begins to rise 

above the melting point of water, the snow 54 begins 
to melt. As it becomes liquid water. it immediately be 
gins to drain down through the web 44 and subsurface 
platform 38, as indicated by arrows B. into the plenum 
chamber 46. The foundation ?oor 36 may advanta 
geously have an inverted conical shape which thereby 
collects the water and funnels it into the ground 
through a drain 56 and through similar liquid seals at 
the periphery of the foundation 20. The drain should be 
?tted with means such as a conventional trap 59, to 
prevent the escape of air therethrough while permitting 
water drainage. 
The upflow of hot gases through the resilient. water 

permeable platform 38 and web 44 continues after all 
snow is melted from the surface in order to dry the sur 
face of excess moisture. The system may be used 
equally well to dry the court after rain even though no 
snow was present to be melted. 

The mechanism for cooling the surface during sum< 
mer months operates. in like manner, as follows: Cool 
gases are generated by the air conditioning unit 31 
under pressure greater than atmospheric pressure. 
These cool gases are pumped under pressure by the 
blower 48 through the main distribution duct 50 and 
out each laterally directed nozzle through the plenum 
chamber. Then. these cool gases are forced up through 
the subsurface platform 38 and the web 44 in order to 
cool the surface to a comfortable temperature. 

It is also often desirable to be able to selectively con 
trol the amount of hot or cool gases which are forced 
up through the subsurface platform and web. For ex' 
ample. if snow has drifted in large amounts onto one 
area of the surface while leaving the remaining areas 
relatively free. it is desirable to direct more heat to the 
thickly snow covered area. Or it may be desirable to 
cool speci?c areas of the surface. For example, players 
may wish to concentrate the up?ow of cool gases to 
those areas about the baseline of the tennis court illus 
trated in FIG. 1. Accordingly. provision is made in one 
preferred embodiment of the present invention for 
such area control. 
As shown in FIGS. 10‘ 11, and 12, one such arrange 

ment for providing selective area control of the quan 
tity of gases which flow up through the platform and 
web divides the surface into a number of individual sec 
tions. As seen in FIG. 12, each section spans one half 
the width of the surface and is bounded laterally by the 
beams 34. Each section is provided with a baf?e config 
uration which includes a series of baf?es 100 which are 
mounted for horizontal sliding reciprocal movement on 
a pair of rails 102 which are fixed to the sides of the 
beams 34. Each baf?e is mounted to close the space be 
tween two adjacent planks 40,115 shown in FIG. 10. An 
electric motor 104 is suitably mounted on one of the 
beams 32 and has a shaft 106 which projects from both 
ends of the motor. Identical sprockets 108 are carried 
at both shaft ends to engage an endless bicycle-type 
chain I10. The baf?es 100 are each fixed to the chain 
110 at regular intervals as shown in FIG. 10. The chains 
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are reaved about the end sprockets 112 which are car 
ried on shafts 114 as shown in FIG. 12. Thus when a 
motor is operated. it simultaneously drives the chains 
110 engaged by the sprockets 108 carried on the motor 
shaft 106. This in turn slides the baffles into or out of 
alignment with the spaces between the planks 40 to 
open or close them as shown by arrows C. By varying 
the openings between the planks 40, the quantity of hot 
or cool gases ?owing up through the platform may be 
varied. Since the surface is divided in individual sec 
tions each provided with an independent baffle config 
uration, the cooling or heating effect in any given area 
or zone may be selectively controlled. 
An alternative baf?e con?guration is illustrated in 

FIGS. 13 and 14. This con?guration includes baffles 
116 which are aligned with the spaces between the 
planks 40 and are carried on a support strip I18 which 
is mounted for vertical reciprocal movement on a series 
ofjacks 120. These jacks may be pneumatic. hydraulic, 
mechanical or any other suitable type of jack. Each 
jack I20 is mounted on a pedestal I22 positioned on 
the top of a beam 32 and braced by corner supports 
124. The baffles 116 are opened and closed by being 
raised or lowered by means of the jacks 120 as shown 
by arrows D. 
This second baffle con?guration may also advanta 

geously be used in individual sections of the surface to 
provide zonal or area control of the quality of hot or 
cool gases which pass up through the platform. 
The furnace air conditioning unit may be provided 

with an automatic control device 57 associated with the 
control panel 29 which monitors the surface, to turn 
the furnace on when a predetermined amount of snow 
or rain has fallen on that surface, and to turn the fur 
nace off when the snow has been melted and the sur 
face is dry. The automatic control may also operate to 
turn the air conditioning unit on when the surface tem 
perature rises above a first predetermined temperature 
and to turn the unit off when the surface temperature 
falls below a second. lower predetermined tempera~ 
ture. 

As illustrated in FIG. 7, the upwardly-facing support 
surface 58 of the planks 40 forming the subsurface plat 
form 38 may be provided with a series of lateral 
grooves 60. These grooves reduce the area of contact 
between the planks 40 and the resilient web 44 and 
thus facilitate the distribution of hot gases directly to 
the web. Additionally. the grooves function to collect 
down~draining water and thereby facilitate the drain 
age process. The reduced web-platform contact area 
also speeds surface drying. 
Various modi?cations may be made in the illustrated 

design while still employing the basic functional fea 
tures of the illustrated embodiments of the present in 
vention. For example. the furnace and air conditioning 
unit are shown mounted in a separate vault at the side 
of the court. This permits the foundation and conse 
quently the plenum chamber to be of shallow construc 
tion as shown in FIGS. 2 and 6. Such shallow construc 
tion reduces the required excavation and hence re 
duces the cost. Additionally. this design provides easy 
access to the furnace and air conditioning unit without 
disturbing the surface. However, the foundation may 
be made deeper and the furnace and air conditioning 
unit may be mounted directly in the plenum chamber 
thus formed. 
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The illustrated embodiment has its foundation re 
cessed into the ground. In such a case, soil fill may ad 
vantageously be built up around the foundation’s outer 
walls to provide added insulation to contain heat radi 
ated by the hot gases. Or this system may be con 
structed at any location where it is desirable. 
The system of the present invention for comfortable, 

year-long use as an athletic playing surface, pedestrian 
mall or the like provides several beneficial features. 
First it heats or cools the surface constructed directly 
with hot or cool gases which are introduced into a sub 
surface plenum chamber and then forced up through 
the playing surface. Therefore. a minimum of heat is 
lost to the surroundings when the system performs the 
heating function. A minimum of heat is absorbed from 
the surroundings when the system performs the cooling 
function. Heat need not be conducted or absorbed 
through the mass of a subsurface base to the playing 
surface. Second, the water permeable nature of the 
subsurface platform and web eliminates the need to 
cant the athletic court from a level attitude. Since the 
water drains straight downward, drainage is hastened. 

Additionally, the construction is relatively simple. 
Thus costs are reduced. 
Although a specific embodiment of the present in 

vention has been disclosed in detail herein. it is to be 
understood that this is only for purposes of illustration. 
We claim: 
I. A system for cooling a ?oor for use as an athletic 

playing surface, pedestrian mall, or any other floor 
which may desirably be cooled. comprising: 

a foundation which defines a plenum chamber, 
a supporting structure associated with said founda 

tion. said supporting structure being sufficiently 
porous to permit cool gases to flow up there 
through, 

platform means. mounted on and supported by said 
supporting structure. sufficiently porous to permit 
cool gases to flow up therethrough, said platform 
means having an upwardly~facing surface which 
de?nes said floor, said platform means further en 
closing said plenum chamber. and 

means associated with said plenum chamber for gen 
erating cool gases under pressure greater than at 
mospheric pressure whereby 

cool gases are introduced into said plenum chamber 
and forced, under pressure greater than atmo 
spheric pressure. up through said supporting struc 
ture and said platform means to cool the floor. 

2. The system for cooling a floor for use as an athletic 
playing surface. pedestrian mall. or any other floor 
which may desirably be cooled as claimed in claim 1 
wherein said ?oor is divided into a plurality of sections 
and wherein said system further comprises: 
means for selectively, variably controlling the quan 

tity of cool gases which pass up through each of 
said floor sections for providing zonal cooling con 
trol to thus cool only selected areas of said ?oor 
surface. 

3. The system for cooling a floor for use as an athletic 
playing surface, pedestrian mall. or any other ?oor 
which may desirably be cooled as claimed in'claim 2 
wherein said platform means comprises: 
a subsurface platform including a series of elongated 
members mounted side-by-side in spaced relation 
on said supporting structure, the spaces between 
said elongated members being sufficiently large to 
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permit cool gases to flow up therethrough and suf 
ficiently small to provide substantially uniform 
continuous support for said ?oor surface, and 
wherein said means for selectively variably control 

5 ling the quantity of cool gases which pass up 
through each ?oor section comprises: 

a plurality of spaced baffles slidably reciprocally 
mounted to variably close the spaces between said 
elongated members; and 

means for slidably reciprocally positioning said baf 
?es. 

4. The system for cooling a floor for use as an athletic 
playing surface, pedestrian mall, or any other ?oor 
which may desirably be cooled as claimed in claim 2 

5 wherein said platform means comprises: 
a subsurface platform including a series of elongated 
members mounted side-by-side in spaced relation 
on said supporting structure. the spaces between 
said elongated members being sufficiently large to 
permit cool gases to flow up therethrough and suf 
?ciently small to provide substantially uniform 
continuous support for said ?oor surface. and 
wherein said means for selectively variably control 
ling the quantity of cool gases which pass up 
through each floor section comprises 

a plurality of spaced baffles vertically reciprocally 
mounted to variably close the spaces between said 
elongated members; and 

means for vertically reciprocally positioning said baf> 
?es. 

5. The system for cooling a floor for use as an athletic 
playing surface, pedestrian mall, or any other ?oor 
which may desirably be cooled as claimed in claim 1 
wherein said platform means comprises: 
a subsurface platform including a series of elongated 
members mounted side-by-side in spaced relation 
on said supporting structure. the spaces between 
said elongated members being sufficiently large to 
permit cool gases to flow up therethrough and suf 
ficiently small to provide substantially uniform 
continuous support for said ?oor surface. and 

a hydrophobic web. carried on top of said subsurface 
platform, and being sufficiently porous to permit 
the ?ow of cool gases up therethrough and forming 
a continuous. resilient ?oor surface. 

6. The system for cooling :1 ?oor for use as an athletic 
playing surface. pedestrian mall. or any other ?oor 
which may desirably be cooled as claimed in claim 1 

50 wherein said platform means comprises: 
a subsurface platform including a series of elongated 
members mounted side-by~side on said supporting 
structure, each of said elongated members having 
a plurality of holes disposed therein to provide ?uid 

25 
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40 

45 

55 communication between said plenum chamber and 
said playing surface. said holes being of sufficient 
number and size to permit cool gases to flow up 
therethrough and providing substantially uniform, 

6O continuous support for said ?oor surface. and 
a hydrophobic web, carried on top of said subsurface 
platform and being sufficiently porous to permit 
the ?ow of cool gases up therethrough and forming 
a continuous resilient floor surface. 

7. The system for cooling a floor for use as an athletic 
playing surface. pedestrian mall, or any other floor 
which may desirably be cooled as claimed in claim 1 
further comprising: 
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means for distributing the cool gases generated by 
said generating means uniformly throughout said 
plenum chamber to uniformly force the cool gases 
up through said supporting structure and said plat 
form means. 

8. The system for cooling a floor for use as an athletic 
playing surface, pedestrian mall, or any other floor 
which may desirably be cooled as claimed in claim 1 
further comprising: 
automatic control means for monitoring the tempera 

ture of said floor surface, for starting said cool gas 
generating means when this temperature rises 
above a first predetermined temperature, and for 
stopping said cool gas generating means when the 
temperature of said floor surface falls below a sec 
ond predetermined temperature, lower than said 
?rst predetermined temperature. 

9. A system for cooling a floor for use as an athletic 
playing surface, pedestrian mall, computer room floor 
or any other floor which may desirably be cooled, com 
prising: 

a horizontal platform defining a ?oor surface com 
prising a porous surface having openings therein 
large enough to permit cool gases to ?ow upwardly 
therethrough but small enough not to prevent use 
of said surface for use as a ?oor; 

means for supporting said platform; 
an enclosed, cool gas retaining chamber positioned 
below said platform and substantially coextensive 
therewith said platform de?ning the upper surface 
of said chamber; and 

a source of cool gases associated with said chamber 
and capable of supplying cool gases at greater than 
atmospheric pressure whereby cool gases are gen 
erated in said chamber and are forced up through 
said platform to cool said ?oor surface. 

10. The system for cooling a floor for use as an ath 
letic playing surface, pedestrian mall, computer room 
floor or any other floor which may desirably be cooled 
as claimed in claim 9 wherein said system further in 
eludes: 
an open duct network, mounted in said chamber, for 

distributing cool gases originating from said cool 
gas source throughout said chamber. 

11. The system for cooling a ?oor for use as an ath~ 
letic playing surface, pedestrian mall, or any other floor 
which may desirably be cooled as claimed in claim 9 
wherein said system further includes: 

a closed duct network, mounted in said chamber, in 
which cool gases are confined and circulated to ra 
diantly cool the air confined within said chamber, 
said cool air being forced up through said platform. 

12. A system for removing snow and ice from and for 
subsequently drying an outdoor surface in winter and 
for cooling said surface in summer, said system being 
suitable for year'long use as an athletic or work sur 

face, and comprising: 
a foundation which de?nes a plenum chamber; 
a supporting structure associated with said founda 

tion, said supporting structure being sufficiently 
porous to permit hot gases to flow up therethrough 
and water to flow down therethrough; 

a water permeable platform means mounted on and 
supported by said supporting structure, said plat» 
form means being sufficiently porous to permit hot 
gases to flow up therethrough and to permit water 
to flow down therethrough, said platform means 
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having an upwardly-facing surface which de?nes 
said surface, said platform means further enclosing 
said plenum chamber; 

means associated with said plenum chamber for gen 
erating hot gases under pressure greater than atmo 
spheric pressure whereby hot gases may be intro 
duced into said plenum chamber and forced, under 
pressure greater than atmospheric pressure, up 
through said supporting structure and said platform 
means to melt snow and ice on said surface, 
whereby said melted snow or ice is then drained 
down through said platform means and said sup 
porting structure into said plenum chamber, and 
whereby said playing surface is then dried by addi— 
tional hot gases forced upward through said plat 
form means; and 

means also associated with said plenum chamber for 
generating cool gases under pressure greater than 
atmospheric pressure whereby cool gases may be 
introduced into said plenum chamber and forced, 
under pressure greater than atmospheric pressure, 
up through said platform means to cool said sur 
face. 

13. The system for removing snow and ice from and 
for subsequently drying an outdoor surface in winter 
and for cooling said surface in summer, said system 
being suitable for year-long use as an athletic or work 
surface as claimed in claim 12 wherein said ?oor is di 
vided into a plurality of sections and wherein said sys 
tem further comprises: 
means for selectively, variably controlling the quan 

tity of hot or cool gases which pass up through each 
of said ?oor sections for providing zonal heating or 
cooling control to thus heat or cool only selected 
areas of said ?oor surface. 

M. The system for removing snow and ice from and 
for subsequently drying an outdoor surface in winter 
and for cooling said surface in summer, said system 
being suitable for year-long use as an athletic or work 
surface as claimed in claim 13 wherein said platform 
means comprises: 
a subsurface platform including a series of elongated 
members mounted side-by-side in spaced relation 
on said supporting structure, the spaces between 
said elongated members being sufficiently large to 
permit hot or cool gases to flow up therethrough 
and sufficiently small to provide substantially uni 
form continuous support for said floor surface, and 
wherein said means for selectively variably control 
ling the quantity of hot or cool gases which pass up 
through each floor section comprises 

a plurality of spaced baffles slidably reciprocally 
mounted to variably close the spaces between said 
elongated members; and 

means for slidably reciprocally positioning said baf 
fles. 

15. The system for removing snow and ice from and 
for subsequently drying an outdoor surface in winter 
and for cooling said surface in summer, said system 
being suitable for year-long use as an athletic or work 
surface as claimed in claim 13 wherein said platform 
means comprises: 
a subsurface platform including a series of elongated 
members mounted side-by-side in spaced relation 
on said supporting structure, the spaces between 
said elongated members being sufficiently large to 
permit hot and cool gases to flow up therethrough 
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and sufficiently small to provide substantially uni 
form continuous support for said ?oor surface, and 
wherein said means for selectively variably control 
ling the quantity of hot or cool gases which pass up 
through each ?oor section comprises 
plurality of spaced baf?es vertically reciprocally 
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14 
mounted to variably close the spaces between said 

elongated members; and 
means for vertically reciprocally positioning said baf 

?es. 


