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UNITED STATES PATENT OFFICE 
2,601,189 

AR, COMFORTER BED COVERING 

Nathaniel B. Wales, Jr., New York, N. Y., as 
signor to Theodore Backer, New York, N. Y. 
Application August 22, 1949, Serial No. 111,647 

(Cl. 4—160) 6 Clains. 
1. 

This invention relates to a device for deliver 
ling fresh or tempered air to the sleeping human 
body, and to automatic means for providing and 
regulating such tempered delivery of air. 
by means of a program of research in the prior 

art of air conditioning beds, and of experimenta 
tion with Such devices, it has been found that the 
inflatable type of bed covering or air delivery de 
vice, which appears in the prior art, Suffers from 
two practical difficulties which have prevented 
such devices heretofore from being offered on the 
market. The first Of these objectionable features 
is that in Order to maintain distribution channels 
by inflation, an appreciable air pressure is neces 
sary. This may be provided either by a highly 
constricted System of delivery apertures, such as 
that provided by an infrequently perforated in 
flatable duct using a moderate volume of air de 
livery, or by a minimized constriction system, 
Such as that offered by a highly perforate inflat 
able sheeting requiring a correspondingly large 
rate of air Volume delivery, to maintain inflation 
preSSure. The first case results in the delivery to 
the body of many high velocity minute jets of air 
with a consequently unhealthful and uncomfort 
able localized chilling action, whereas this second 
case, involving both high pressure and high vol 
une of delivery, necessarily requires an excessive 
amount of blower power, and in addition intro 
duces difficult noise problems, Since this class of 
device must be virtually noiseleSS. 
The Second objectionable characteristic of the 

inflatable type of covering has been found to be 
its formation of “hot spots' where it contacts the 
body due to its natural tendency to conform to the 
body. At these areas of contact, circulation of 
the air is inhibited, and the consequent tempera 
ture gradients are uncomfortable. 
The present inventioin obviates these difficulties 

by its concept of the combination in a bed cover 
ing, of a flexible self-sustaining non-inflated duct, 
delivery manifold with a grid of closely spaced 
Support points on its underside to provide homo 
geneous accessibility to the covered body of the 
delivered air. 

Because of the fact that this labyrinth of dis 
tribution ducts is self-sustaining, although light 
and flexible, it requires only a fraction of the air 
delivery pressure which an inflatable duct would 
require. 
powered blower unit to diffuse the tempered air at 
low pressure uniformly over the body, since the 
duct structure taught by this invention combines 
Self-sustaining air delivery channels with flexi 
bility, light weight, and a geometry guaranteeing 
an absence of air-obscured areas on the sleeper. 

It has been found that this self-sustaining flex 
ible distribution labyrinth may be formed by sub 
jecting a thin Sponge composition sheet, such as 
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of foam rubber or plastic, to pressure under ap 
propriate temperatures in a roll press or molding 
die. The desired geometry provides longitudinal 
Self-sustaining air channels with a grid of sup 
porting fingers or bumps directed downward so as 
to prevent any appreciable area of the body on 
which it may bear, either directly or through an 
intervening sheet, from being made inaccessible 
of the air delivery to the covering. 
In a preferred form of this flexible air delivery 

manifold, the formed sponge rubber or plastic 
covering above described is perforated at intervals 
along the air delivery channels in such a way as 
to insure uniform air delivery over the area of the 
covering, and a thin flexible air-impervious sheet 
is Secured to the top of the corrugated sponge 
COI aposition air channels to comprise self-sus 
taining air ducts. Thus, in this preferred form of 
dry air comforter, the upper wall of the ducts is 
formed by the air impervious sheet, while the 
lower walls of the ducts are formed by the molded 
Sponge composition under-covering. This com 
posite manifold may be fabricated in Such a Way 
as to be extremely light and flexible. 

Evidently, the flexible self-sustaining manifold 
principle embodying my concept of a grid of Sup. 
port points may be fabricated in a variety of ways 
and with various materials, such as by an ex 
trusion wholly containing the self-supporting air 
ducts Imade of a plastic foam. A Second alterna 
tive execution of this combination may be effected 
by joining one imperforate sheet at a grid of 
points with a perforate sheet, by means of multiple 
closely positioned spacers so as to provide the 
Self-sustaining duct feature in combination with 
multiple under surface Support points. 

it is further possible for this purpose to secure 
a plurality of mutually interconnected individual 
perforated tubular ducts to a flexible laininar 
backing sheet to achieve the same end of self 
Sustaining flexible air delivery ducting having a 
dispersed Support geometry. 
The air comforter embodied in this invention is 

intended to provide sleeping comfort, all year' 
round. To attain this, it has been recognized that 
the principal Source of discomfort in hot weather 
is the humidity, rather than the temperature, 
since an excessive humidity causes the humain 
body's natural refrigeration mechanism of Surface 
evaporation of its perspiration, to become inop. 
erative due to the opposing vapor pressure of the 
air. This invention teaches the use of a drying 
agent, Such as silica-gel to partially remove the 
moisture from the air delivered to this ducted 
bed covering. Since such drying agents are gen 
erally exothermic in action, this invention further 
discloses a heat interchanging structure which 
utilizes a portion of the air delivered by the blower 
to reduce the temperature of the air thus dried 
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dent that by switch means obvious to the art, 
heater 9 may be continuously energized for a 
period during the day So as to regenerate the 
drying agent 3 by baking out the moisture ab 
Sorbed during the night. Bimetallic element 29 
is mounted on a bracket 40 secured to upper 
chassis 38, the relay 25 carrying leaf Switches 
26 and 2i is also inounted on bracket 40. A 
push rod 28 so connects the end of bininetallic 
leaf 29 and the arnature of relay 25 that the 
resiliency of leaf 29 and the force generated by 
thermal stresses therein causes this leaf to act 
as the bias Spring for the armature of relay 25. 
This thermally variable mechanical bias on re 
lay 25 is utilized to control the effective dis 
sipation of heater 9 as may be seen With ref 
erence to Figure 7. In Figure 7 a master con 
trol switch 6, located in the separable box , 
applies the line current from terminals 5 to 
the blower 3 and to the heater element 
through normally open relay contactS 27. In 
addition, this line voltage is rectified by dry rec 
tifier 2 and applied through limiting resistOr 
2 to capacitance 22 thereby making 22 a Source 
of direct current. In the energized position of 
the relay contacts 26, condenser 23 is placed in 
parallel with condenser 22. Consequently aS 
the potential in condenser 22 rises at a rate 
influenced by the limiting resistors 2 f and the 
line voltage, the potential rises in parallel Con 
densel 23. Coincidentally the current through 
the field of relay 25 will also rise in a neaSure 
influenced by its own resistance and that of 
Series resistor 24. When the Voltage in COn 
denser 23 has risen sufficiently to cause the relay 
armature to “drop in,' relay Switch 26 Will dis 
connect condenser 23 from its current Supply 
and connect, it to the series shorting resistors 
8 and . Consequently, the length of time 
necessary for the relay current derivative from 
condenser 23 to fall to the “drop out' value will be 
influenced by the setting of control located in 
the manual control box. 

However, as before outlined, the mechanical 
bias on the relay 25 is controlled by the ambient 
temperature of bimetallic strip 29, and, con 
sequently, the period of pulsation of the relay 
25 and hence the integrated power output of 
heater 9 is dependent on the rooin tempera 
ture. Conversely, the pulse length is controllable 
manually by resistor and so can also modulate 
the effective Wattage of the air heater 9. Due 
to the appreciably different values of relay Cur 
rent for “drop in' and “drop out' for a given 
mechanical bias it has been found that the SyS 
tem may be easily made to operate over a 20 to 
1 range of integrated power dissipation. By 
proper choice of components and adjustment of 
resistor 24 the system is caused to deliver no cur 
rent to the heater 9 above any chosen "croSS 
over' temperature. Consequently, With dropping 
temperature, the mechanical bias Supplied by 
strip 29 diminishes until the relay can begin 
pulsing, thereby delivering increasing power to 
the heater as the rate of pulsing increases. 
What I desire to protect by United States 

Letters Patent is encompassed in the following 
claims: 

1. In a bed covering, the combination con 
prising an air-impervious flexible upper cover 
member, a flexible perforated lower distribution 
member secured at its periphery to Said upper 
cover member, means for forming a plurality of 
self-sustaining air distribution ducts between 
said upper cover member and said lower per 

25 

3:) 

8 5 

40 

60 

70 

75 

6 
forated member, Said ducts being in communica 
tion With the perforations in Said lower mem 
ber, a Source of air preSSure, and duct means 
connunicating between said Source of air pres 
Sure and said Self-sustaining ducts whereby to 
diffuse air downwardly through the perforations 
in Said lower distribution member. 

2. II, a, bed COVering, the connbilation compris 
ing an air-impervious flexible upper cover mem 
ber, a flexible lower distribution meinber Secured 
to said upper cover in ember, means to Space in 
termittently Said upper cover member fron said 
lOWEer di Stribution member betWeen the pointS 
Of Said Securance whereby to form a nanifold of 

; Self-Sustaining air distribution ducts therebe 
tWeen, Said Spacing ineans forming an array of 
protuberant Support areas in Said lower distri 
bution. Inenber, a plurality of perforations in 
Said lower distribution member communicating 
With said Self-sustaining ducts, a Source of air 
preSSure, and flexible duct neans connunicating 
between Said Source of air pressure and Said Self 
sustaining ducts whereby to diffuse air down 
Wardly froin Said bed covering through said per 
fOratiOnS. 

3. In a bed covering, the combination con 
prising an air-impervious flexible upper cover 
member, a flexible perforated lower distribution 
inenber, a plurality of Self-sustaining air dis 
tribution ducts interposed between said impervi 
OuS upper Iember and Said perforated lower 
member and communicating with the perfora 
tions in Said lower member, a plurality of pro 
tuberant Support areas formed in said lower 
member, a source of air pressure, and flexible 
duct means communicating between said source 
of air pressure and said Self-sustaining distribu 
tion ducts whereby to diffuse air downwardly 
fronin Said bed covering through Said perforations. 

4. In a bed covering according to claim 9, 
In eans for heating the air passing through said 
flexible dict means. 

5. In a bed covering according to claim 9, air 
drying Ileans for drying the air passing through 
said flexible duct means. 

6. In a device for diffusing air from a bed 
covering, the combination comprising a flexible 
Self-sustaining air distribution manifold integral 
with said bed covering, means to diffuse air de 
livered by Said manifold down Wardly from Said 
bed covering, an air pump, an eXotherinic agent 
for absorbing moisture fron Said air, heat-eX 
changer means for lowering the temperature of 
the air heated by Said exothernic agent, a first 
duct means for conveying a portion of the air 
displaced by Said pump first into contact With 
Said exothermic drying agent and then into Said 
distribution manifold for diffusion through the 
bed covering, and a Second duct means for con 
veying a remaining portion of the air displaced 
by said pump into contact with said heat-ex 
changer means. 
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