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[57] ABSTRACT 

There is described herein cushions, mattresses, and 
other weight-bearing underlying supports for the 
human body that generally comprise a liquid 
impervious hollow housing adapted to be stably inter 
posed between the human body and a suitable sub 
structure together with means for providing a continu 
ous ?ow of water‘ or other liquid-coolant through the 
hollow housing whereby the temperature at the housing 
upper-side can be maintained well below that of atmo 
spheric or other ambient temperature therebyprovid 
ing a cooling effect upon av human subject resting 
against the housing thermally-conductive upper-side. 

7 Claims, 3 Drawing Figures 
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LIQUID-COOLED UNDERLYING SUPPORT FOR 
THE HUMAN BODY 

During the summer months and other periods of ele 
vated atmospheric temperature, many persons like to 
sunbathe or otherwise relax beneath the sun's rays. 
However, the otherwise‘physically ef?caceous expo 
sure to the sun’s rays also results in an uncomfortable 
elevation in the human body‘temperature. Prior art 
workers have attemted to provide air-mattresses, lat 
ticed lawn furniture, and other insulated type underly 
ing supports for the human body, which have been in 
tended to maintain the human body temperature below 
the ambient atmospheric temperature during periods of 
sunbathing. However, such prior art devices have been 
successful for only very limited use durations, on the 
typical order of less than one hour, primarily because 
the sun’s radiant energy causes a concommitant in 
crease in the temperature of the underlying support. 
For example, the conventional air-mattress, comprising 
a hollow resinous laminar housing in?ated with a stag 
nant ?nite gravimetric quantity of air, is exceedingly 
vulnerable to sunlight; on a typical summer day,_the air 
mattress temperature is likely to greatly exceed the am 
bient atmospheric temperature and‘becomes very un 
comfortable to the human subject reclining thereon. 
Similarly, conventional ?brously-latticed lawn .furni-. 
ture absorb a great deal of radiant energy at the metal 
lic frame portion thereof, and even at'the fibrous web 
bing the temperature is no less than ambient tempera-v 
ture. 

' it is accordingly the general object of the present in 
vention to provide cushions, mattresses, furniture, and 

. other underlying weight-bearing supports for the 
human body that are adapted to be inde?nitely main 
tained at a temperature well below that of ambient tem 
perature whereby ,the human subject supported 
thereon can remain comfortable eventhough he might 
be located within elevated temperature ambient sur 
roundings, such as out-of-doors on a hot and sunny day, 
or indoors within a steambath room. , ‘ 

[t is one of the speci?c objects of the present inven 
tion to provide an underlying support for the human 
body wherein theenergy utilized to maintain the said 

' underlying support in a cooled condition is economical, 
readily available, and‘ utilized inan exceedingly effi 
cient manner. , . > , _- . . 

It is another objectjof the present invention to pro 
vide a relatively low temperature underlying support of 
the clas. described which is economical to build, to 
maintain, in reliable operating condition,-and to store 
during interim vperiods of non-use. 
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2 
whereby the temperature at the housing upper-side is 
drastically lower than ambient temperatuer and quite 
close to the temperature of the liquid-collant being in 
troduced into the hollow housing. 

In the drawing, wherein like characters refer to like 
parts vin the several views, and in which: 
FIG. 1 is a perspective view of a mattress-like em 

bodiment of the liquid-cooled underlying support for 
the human body, an external source of pressurized liq 
uid-coolant being schematically illustrated. 
FIG. 2 is a sectional elevational view taken along line 

2—2 of FIG. 1. 
FIG. 3 is a sectional plan view taken along line 3-—3 

of FIG. 2. 
Referring initially to FIG. 1, which depicts the gen 

eral concept of the present invention. The liquid 
cooled underlying support for the human body is shown 
in the drawing as a horizontally laminar matress-like 
underlying support A, although it is to be understood 
that the inventive concepts herein are analagously ap 
propriate to other overall shapes and configurations for 
the liquid-cooled underlying support. Horizontally lam 
inar mattress embodiment A comprises a hollow hous 
ing 10 provided of liquid-impervious, (e.g., water 
impervious) material such as rubber sheet material or 
similarly liquid-impervious resinous sheet material. 
Rectangular mattress A extending lengthwise along 
central-axis l 1 herein comprises a pair of opposed rect 
angular liquid~impervious thin ?exible sheets or layers 
including an upper-layer 12 and a lower-layer l3. Hori 
zontal lower-layer 13 is normally directly superimposed 
upon a suitable underlying substructure, such as the 
earth’s surface G, a skeletal framework, etc. The hori 
zontal upper-layer 12, which is relatively thin and on 
the order of less than about 10 mils so as to be thermal 
ly-conductive, provides the housing upper-side for the 
reclining human body to rest against; herein, upper 
side 12 provides a rectangular upper-surface of some ' 
given-area for the hollow housing 10. The four respec 
tive edges of conterminous thermoplastic layers 12 and 
13 are customarily adherently attached, as by heat-. 
sealing techniques, to provide the laminar hollow hous-‘ 
ing 10. Thus, they generally rectangular'laminar housing > 
10 has two relatively short-sides transverse of longitudi 
nal central-axis 11 including ?rst-‘end 1‘4 ' and ‘second 

I, end 15, and has two parallel longitudinally extending 
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It is a further object to provide underlying anatomical _ 
supports of various speci?c selectable embodiments 
and adaptable for use within diverse situations, and 
wherein the temperature thereof can be regulated and 
maintained within a selectable range of temperature 
values 
With the above and other objects and advantages in 

view, which will become more apparent as this descrip 
tion proceeds, the liquid-cooled underlying support for 
the human body generally comprises a liquid 
impervious .hollow housing including a liquid-1 
impervious thermally-conductive upper-side forvthe 
human temperature to rest against,v together with 
means for providing an appropriately directed flow of 
water or other relatively low‘ temperature liquid 
coolant into and on through the hollow housing 
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lengthwise-sides l6 and 17 spaced .on opposite sides’of ‘ 
central axis 11. As alludedto in the drawing, water W.‘ 
or other liquid can be utilized to ?rmly in?ate collapsQ 
ible hollow housings into a comfortable cushion 
adapted to support the human bodyther'eon. ' ' 
‘Housing 10 includes at least a pair of openings ex 

tending therethrough'and each said opening communi 
cating with the housing hollow interior thereby. provid 
ing a means for the simultaneous introduction into and 
withdrawal from housing 10 of water W or other suit 
able liquid-coolant. For example, housing 10 has an 
inlet first-opening l8 therethrough (herein at ?rst-end 
l4) and also an outlet second-opening l9 therethrough 
(herein at second-end 15). If there be an available ex 
ternal source of pressurized liquid-coolant, e.g., water 
.W from reservoir R, water can be made to’ ?ow'from, 
the external source R through control valve V1, thence 
through a suitable inlet-‘channel meanswhich might be 
removably secured to the mattress A whereby the 
water enters through first-opening 18 into the housing 
interior, and thence outwardly of housing 10 ‘through 
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second-opening 19. The combination of water reser 
voir R, the PUMP, and the control valve V1, effectively 
resemble a conventional municipal water supply avail 
able at residential level, the control valve V1 portion 
being analagous to an outdoor residential faucet 
adapted to threadedly removably engage a garden hose 
H1. Assuming that: the ambient air temperature is TS 
and above 75°F.; the water temperature at housing 
?rst-opening 18 is TA and well below that of TS (e.g., 
about 50°F.); and that the control valve V1 is so manip 
ulated that there is a vigourous ?ow of water through 
housing openings 18 and 19 and in proximity to the 
housing‘ upper-side 12; then, the temperature TC of the 
housing upper-side 12 will be maintained between TS 
and TA (and nearer to TA) thereby providing comfort 
to the human occupant resting thereat. The water 
coolant being exhausted from housing second-opening 
19 (having a temperature TE slightly higher than TA 
and well below TS) can be harnessed to do useful phys 
ical work, as by removably connecting a remotely sta 
tioned conventional lawn sprinkler L to mattress'A 
through ?exible garden hose H2. 
The liquid-cooled underlying support embodiment A 

shown in FIGS. 1-3 has a ?exible upper-side 12 for the 
hollow housing 10. Thus, as is indicated in phantom 
line in FIG. 2, the housing is downwardly collapsible 
when there is an absence of superatmospheric-pressure 
in?ation ?uid, e.g., water W within the hollow housing. 
In the prior art, water, air, or other presurized ?uid in 
?ation medium is stagnant within the volumetrically in~ 
?ated form of the hollow housing. However, in the 
present invention the superatmospheric-pressure liquid 
in?ation means is ?owable continuously through the 
liquid-in?ated housing, i.e., water W ?owing at some 
finite-rate into the housing through a ?rst-opening, 
thence along the housing upper-side, and ?nally ex 
hausted from the housing through a second-opening, 
e.g., 19. With such ?ow-through liquid in?ation means, 
and for the liquid-in?ated housing to remain at the in 
?ated constant volume (especially when supporting a 
weighty human occupant) there are means for provid 
ing a signi?cant pressure drop on the order of at least 
l5 p.s.i. between the housing inlet or ?rst-opening 18 

'and the outlet or second-opening. ~Such signi?cant liq-' 
uid pressure drp might be providedin several ways, as 
for example, by utilizing a valve means located down 
stream of ?rst-opening '19(e.g., V2), or by utilizing a 
lawn sprinkler such as L having an inherently high pres 
sure drop characteristics, etc. If the water pressure 
available at the housing first-opening exceeds about 20 
p.s.i.g., as is the usual situation for residential water 
supplies, then conventional plumbing ?ttings can be 
employed downstream of the housing second-opening 
(e.g., 19) to reduce the water pressure by some 15 p.s.i. 

It can be readily appreciated that ?owing-through 
liquid in?ation medium should have a circulation pat 
tern within the hollow housing such that the ?owing liq 
uid travels well along the housing upper-side so as to 
offer an ef?caceous cooling effect upon the human oc 
cupant thereat. For example, if the housing outlet se 
cond-opening 19 were positioned at housing ?rst-end 
14 in immediate ?uid-?owing relationship to the hous 
ing inlet 18, then the temperature TC might become 
objectionally nearer to TS than to TA. Thus, the liquid 
cooled support concept herein desireably includes a 
suitable liquid-directing means to ensure that the ?uid 
?ow circulation path within the hollow housing extends 
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4 
along the housing upper-side. In this vein, there is pref 
erably a tortuous or serpentine pathway employed be 
tween the housing inlet and outlet and also at the hous 
ing upper-side, for example, as a sinuous-conduit 10A 
herein extending as a five-laned pathway from ?rst 
opening 18 to second-opening 19. As is alluded to in 
FIG. 3, each of the ?ve parallel segments 
(101,102,103,104, and 105) of 10A is parallel to hous 
ing longitudinal central-axis 11 and all segments herein 
being cross-sectionally dimensionally indentical. How 
ever, it is to be understood that the several horizontal 
segments of the tortuous pathway might alternatively 
extend in some other selected direction, e.g., trans 
versely of and perpendicular to central-axis 11, etc. 
While the several speci?c forms of the preferred 

sinuous-conduit means within the housing are within 
the purview of the present invention, the resinous-weld 
technique alluded to in FIGS. 2 and 3 is preferred. For 
example, as has already been mentioned, the laminar 
housing 10 might comprise a pair of opposed rectangu 
lar ?exible thin sheets or layers 12 and 13, the two lay 
ers having a substantially rectangular liquid-impervious 
annular-periphery 14-17 de?ned by a resinous-weld. 
The liquid-impervious annular-periphery 14-17 might 
be provided by a separate adhesive between layers 12 
and 13. However, as is indicated in FIGS. 2 and 3, if 
layers 12 and 13 be of a thermoplastic resinous mate 
rial, the inter-layers adhesion can be performed by con 
ventional heat-sealing techniques whereby a continu 
ous resinous-weld provides the liquid-impervious annu- . 
lar-periphery 14-17. The same kind of inter-layers heat 
sealing technique might be employed for making the ' 
several parallel inter-layers resinous-welds 201-204 
which de?ne the several parallel segments 101-105 of 
sinuous-conduit 10A. In order to contain water when 
?owing at highenselected ?nite-rates through the sinu 
ous-conduit de?ned by inter-layers resinous-welds 
14-17 and201-204, there are inter-layers reinforcing 
means at each abrupt turn or bend of the sinuous 
conduit. For example, as seen in FIG. 3, the resinous 
welds 14-15 are undulatably cross-sectionally wider 
than are resinous-welds 16-17; for analagous hydrody 
namic purpose, the remote endsv 201A-204A of the re 
spective inter-layers resinous-welds 201-204 might be 
dimensionally enlarged. 
The hollow housing at the inlet or ‘first-‘opening 18, 

includes means for removably coupling an inlet-tube,’ I 
such as garden hose H1, whereby the external source 
of pressurized liquid might be made to ?ow through the 
housing during use thereof. For example, there is an in 
let-tube‘20 extending through housing ?rst-opening 18 
and first-end 14 and being adherently attached to hous 
ing 10, inlet-tube 20 having an inlet-end 21 positioned 
externally of housing 10 whereby pressurized water can 
be readily introduced into said hollow housing. Herein, 
the inlet-tube 20 at the ?ared inlet-end 21 carries a “fe 
male" ?rst-coupling 25 adapted to be threadedly en 
gaged with garden hose H1 remotely downstream of 
control valve V1. There is herein an outlet-tube 30 hav 
ing an outlet-end 31 positioned externally of housing 
10 to facilitate the water exhaust from the hollow inte 
rior of housing 10. Outlet-tube 30 at the ?ared outlet 
end 31 might carry a “male" second-coupling 35 
adapted to be threadedly engaged with a garden hose 
H2 or the like. The housing might have a third-opening 
28, herein through lower-layer 13 and provided with a 
removable plug 29; such provides a means for more 
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rapid withdrawal of the waterW after use and prepat 
aory to interim storage of the liquid-coolable underly 
ing support, e.g., the mattress A. 
From the foregoing, the construction and operation 

of liquid-coolable underlying supports for the human 
body will be readily understood and further explana 
tion is believed to be unnecessary. However, since nu 
merous modi?cations and changes will readily occur to 
those skilled in the art, it is not desired to limit the in 
vention to the exact construction shown and described, 
and accordingly, all suitable modifications and equiva 
lentsmay be resorted to, falling within the scope of the 
appended claims. ' 

We claim: 
VI. A summertime outdoors liquid-cooled underlying 

cushion support for the entire weight of a human body 
and in systematic combination with an external source 
of relatively low-temperature continuously ?owing 
water liquid-coolant having a liquid pressure exceeding 
.20 p.s.i.g. and located remotely externally of said un 
derlying cusion support, said combination comprising: 
A. A water-impervious hollow housing stably sup 
ported ‘upon a suitable substrate and including a 
relatively-thin thermally-conductive upper-side 
whereby said hollow housing has a broadly extend 
ing upper-surface of a given-area; 

B. A pair of openings extending through said housing 
and each communicating with the housing hollow 
interior and including a ?rst-opening ‘and a second 
opening; ' - ' ' ' 

C. Inlet-channel means as an elongate inlet-hose re 
‘ movably connected both to the external source of 
pressurized water liquid-coolant and also tothe 
housing at the ?rst-opening whereby said pressur 

' ized liquid-coolant ?ows continuously into the 
' housing hollow interior; . 

D. Liquid-directing means to ensure that the water 
coolant continuously ?owing into the housing ?rst 
opening will be circulated along the housing upper 
side and vthence to the housing second-opening 
thereby resiliently inflating the hollow housing; 

E. Outlet-channel means as a ?exible elongate outlet. 
hose removably attached to the housing at the se 
cond-opening and continuously permanently ex 
hausting water'liquid-coolant from the'housinghol 
low interior; and. ' ~ f ‘ 

F . A lawn sprinkler device attached to the outlet 
. hose and continuously. permanently exhausting 
therethrough said water liquid-coolant, said lawn 
sprinkler device functioning ,both as a water 'spray 
for the cushion occupant and also as a water pres 
sure drop means for maintaining the resiliently in 
?ated condition of the cushion type housing. 

2. The liquid-cooled underlying support of claim 1 
wherein theliquid-directing means comprises an elon 
gate sinuous-conduit extending from one housing open 

' ing to the other housing opening, portions of the sinu 
ous-conduit being located immediately below and sub 
stantially parallel to the hollow housing upper-side. 

3. The liquid-cooled‘underlying support of claim 2 
wherein th hollow housing upper-side comprises for the 
said upper-surface given-area a ?exible resinous sheet 
material, said ?exible resinous sheet‘material also pro- 
viding a portion of the sinuous-conduit, there being a 
pressure-drop means ‘effective on the order of at least 
15 p.s.i. so as. .to maintain a finite-volume of liquid 
coolant as an in?ation medium ‘when the liquid-coolant 
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is ?owing through the hollow housing through said at 
least two housing openings. 

4. The liquid-cooled cushion-like underlying support 
of claim 3 wherein the hollow housing comprises two 
broadly extending conterminous horizontal relatively 
thin ?exible sheet material layers including an upper 
layer of said given-area superimposed above a lower 
layer, the said two'sheet material layers being adher 
ently attached in water-impervious relationship along 
their said conterminous annular-edges to provide a hor 
izontally laminar in?atable mattress type hollow hous 
ing, said two sheet material layers also being adherently 
attached together with at least one horizontally lengthy 
water-impervious weld extending between said two lay 
ers and of appropriate con?guration along the said at 
least one weld to provide ‘a sinuous-conduit extending 
from one housing opening to the other opening; 
wherein the water in?atable laminarhousing carries a 
?rst-coupling communicating with the housing ‘first? 
opening and adapted to be removably secured with an 
elongate ?exible inlet-hose, said in?atable housing also 
carrying a second-coupling communicating vwith, the 
housing second-opening and adapted to be removably 
secured to an elongate ?exible outlet-hose. 

5. The water-cooled resilient mattress type cushion 
of claim 4 wherein the ?owing water in?atable housing 
at the ?rst-opening carries an inlet-tube having an inlet 
end positioned externally of the housing, the said ?rst 
coupling being vlocated at the inlet-tube inlet-end to 
permit a removably secured water carrying inlet-hose 

. to deliver pressurized water into the housing in?atable 
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sinuous-conduit; wherein the ?owing water in?atable 
housing at the second-opening carries an outletatube 
having an outlet-end positioned externally of the said 
housing, the second-coupling being located at the out 
let-tube outlet-end to permit a removably secured-elonr 
gate outlet-hose to convey the lower pressure exhaust 
water remotely from said housing; and wherein at least 
aportion of the water pressure-drop means is located 
downstream of the housing second-opening. , 

6. The water-cooled mattress of claim 5 wherein each 
of the broadly extending conterminous sheet material 

45 

50 

55 

60 

layers is of thermoplastic resinous material and ofnsub 
stantially rectangular shape whereby the vertically in 
flatable housing has a substantially‘rectangular annué 
,lar-periphery including two lengthwise-sides‘ spaced on 
opposite sides of the housing longitudinal central-axisv 
and also including twoshort-sides each transversely in~ 
tersecting said central~axis; wherein, the sinuous-"l 
conduit comprises‘ at least ?ve substantially ‘parallel 
elongate serially connected'segme'nts de?ned by-heat-.' 
sealing of the two thermoplastic resinous layers, the in-, 
ter-layers thermally sealed resinous welds being cross-r 
sectionally relatively enlarged at each abrupt turn of 
the sinuous-conduit to prevent hydrodynamic rupture 
of the sinuous-conduit and of the housing annular‘ 
periphery. ,, , 

7. A liquid-cooled underlying support for, the human 
body and comprising: - ‘ 

A. A liquid-impervious hollow housing adapted to‘ be I 
stably supported upon a suitable substructure and 
including a relatively-thin thermally~conductive 
liquid-impervious upper-side for said housing; 

13. A pair of openings extending through the housing 
and each opening communicating with the hollow ' 
interior thereof and including a ?rst-opening and a 

, second-opening whereby said two openings pro 
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vide a means for the simultaneous introduction of 
a suitable liquid-coolant at some ?nite-temperature 
into the hollow housing and also for the permanent 
exhausting of the said liquid-coolant at a higher 
exhaust-temperature from the hollow housing; 

C. Liquid directing means extending in tubular con 
duit fashion from the housing ?rst-opening to the 
second-opening thereof to ensure that the ?owing 
through liquid-coolant will be circulated along the 
housing liquid-impervious upper-side and will at 
said upper-side be at a temperture intermediate of 
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said ?nite-temperature 
temperature; 

8 
and said exhaust 

D. An elongate outlet~hose attached to the housing 
and communicating with the second-opening 
thereof; and 

E. A lawn sprinkler attached in ?uid ?owing relation 
ship to the said outlet-hose remote from the hous 
ing second-opening whereby the liquid-coolant is 
permanently physically exhausted through said 
lawn sprinkler. 

it a 
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