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This invention relates to a warming device and more 
particularly relates to a device for supplying heat to a 
human body or a part thereof. without interfering with 
the unrestricted visual observation thereof. 
Many situations arise, particularly in hospitals, Where 

a patient’s entire body, or a part thereof, must be kept 
warm but in which it is desired not to use blankets or 
similar coverings. For example, it has been found that 
the ambient air around a newborn infant should be kept 
constant during at least the ?rst few hours of life to help 
him maintain proper body heat. Blankets are presently 
in common use for this purpose but they have several 
substantial disadvantages. The infant instinctively ?ghts 
blankets which are binding. The blankets must be re 
moved when the infant is to be cleaned and examined, 
thus causing sudden variations in temperature ‘as well as 
tying up the time of the attending physician or nurse. 
These blankets, of course, also make it impossible to keep 
the infant under continual visual observation. 

Another instance where it is desired to provide a con 
stant temperature with unimpaired vision is in the treat 
ment of premature infants. Presently, the standard warm 
ing device in use is an incubator which forms a complete 
enclosure kept warm by the ?ow of warm air therethrough. 
The top of one incubator is also provided with an incan 
descent source of infrared heat energy which is radiated 
downward on the infant to supplement the prime heat 
source.’ This radiant heat source severely interferes with 
the complete visual observation of the incubator’s occu 
pant. Handling of the infant in the incubator is usually 
awkward and unwieldy as well. 

Another example of the desirability of maintaining a 
constant temperature while permitting complete visual 
observation and free access is in the case of a severe burn 
or wound on any part of a patient’s body. A severely 
burned leg, for example, should be kept free of any cover 
ings so as to permit free access of air, and yet should be 
kept warm. In this case also it is desirable that the wound 
or burn be observable without the need for removing any 
coverings while continuing treatment. Another example 
is the case of a patient who is allergic to blankets or who 
has a skin rash that would be irritated by contact with 
blankets. 

It is therefore an object of the present invention to pro 
vide a warming device that maintains a constant ambient 
temperature about a subject while permitting free access 
to the subject and unimpaired visual observation of the 
subject. 

It is also an object of the present invention to provide 
such a device having a transparent electrical conductive 
?lm or resistive wires laminated into a transparent cover 
or shield. 

It is another object of the present invention to provide 
such a device wherein means are provided for maintaining 
the ambient temperature constant by controlling the cur 
rent in the ?lm or wires. 
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These and other objects and advantages of the present 

invention will become more apparent upon reference to 
the accompanying description and drawings in which: 
FIGURE 1 is a plan view of a warming device con 

structed according to the present invention before it is 
provided with its ?nal contour; 
FIGURE 2 is a view, partly broken away and in section, 

showing a portion of the warming device of FIGURE '1; 
FIGURE 3 is a perspective view of the warming device 

in position on a typical hospital bassinet; 
FIGURE 4 is a sectional view taken along lines 4-—4 

of FIGURE 2; 
FIGURE 5 is a view, partly in section, taken along lines 

5—5 of FIGURE 1; and 
FIGURE 6 is a sectional detail showing one manner in 

which a temperature controller may be mounted. 
According to the present invention, these objects are 

realized by providing a device that produces a constant, 
even heat uniformly radiated over a patient’s body, or a 
part thereof, but permits free access to the patient and 
does not in any way impair the vision of the attending 
physician or nurse. The device is thus ideal for use in 
the treatment of newborn ‘infants and the other classes of 
patients discussed above. The present invention utilizes 
a transparent, heat radiating shield that can be positioned 
a short distance from the patient and shaped so as to pro 
vide suitable means of access to the patient. The inven 
tion also provides sensing and regulating means to assure 
that the ambient temperature in the space under the shield 
is kept constant at a predetermined level. Thus, for ex 
ample, a newborn infant can be placed under the shield 
of the present invention shortly after birth and be kept in 
a constant temperature region while being treated, ex 
amined or cleaned, the shield in no way impairing the 
vision of the attendant. 

Referring now to FIGURE 1, there is shown a warming 
device, generally indicated at 10, which includes a trans 
parent shield 11 having embedded therein a transparent 
?lm 12 of conductive material. This ?lm 12 covers the 
major portion of the area of the shield 11 and, as shown, 
is deposited in a generally rectangular pattern. Means 13 
and 14 are provided at either end of the ?lm 12 of conduc 
tive material to supply electrical current thereto, and a 
pair of temperature sensing elements 15 and 16 are em 
bedded in the shield 11. Means 13 and 14 and the tem 
perature sensors 15 and 16 are all connected to a tempera 
ture controller 17 which acts in response to the signals re 
ceived from the temperature sensors 15 and 16 to control 
the current in the ?lm 12. 
The construction of the device shown in FIGURE 1 

can be more readily understood by reference to FIGURES, 
2, 4, 5 and 6. As can be seen from FIGURES 2 and 4, 
the shield 11 includes a layer 20 of any suitable transpar 
ent material such as a polyester plastic. Other suitable 
transparent materials such as glass could also be used. 
A thin transparent ?lm 21 of a conductive material is 
deposited on the layer 20. This ?lm may be of any suita 
ble conventional material and may be applied in any con 
ventional manner, for example by thermally evaporating 
by vacuum techniques a metal such as gold, silver, copper, 
iron or nickel onto the layer 20, or by the application of 
any semiconductive materials such as st-annic oxide in any 
conventional manner. 

After the conductive ?lm has been deposited on the 
sheet 20, a bus bar 22 is formed at each end of the pattern. 
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This bus bar, for example, may be formed by painting a 
silver strip along the entire end of the pattern. A braided 
conductor 23 is then placed on top of the bus bar 22 and 
in electrical contact therewith. The braided conductor 
23 is used as the lead connecting the bus bar 22 with the 
controller 17. A soft interlayer 2.4 of a transparent plas 
tic such as polyvinyl butyral is then placed over the layer 
20, ?lm 21, bus bar 22 and braid 23. This inte-rlayer 24 
is formed of one or more thin sheets of plastic, one of 
which is provided with cutouts into which fit the sensors 
15 and 16. An internal separator 25 is provided between 
the vinyl layers to prevent their stripping as is well known 
in the art. 
A second layer 26 of transparent material is then posi 

tioned over the entire assembly. The con?guration of this 
second layer 26 should normally be the same as that of 
the bottom layer 20. The combination of the bus bar 
22 and braid 23 makes ‘up the means 14 shown in FIG 
URE l for supplying current to the conductive ?lm 12. 
The means 13 is, of course, constructed in the identical 
manner. - 

The composite structure thus formed is now subjected 
to a high temperature and pressure and the various sheets 
are thereby laminated together. The cover or shield 11 
is then bent or formed to the desired shape and trimmed, 
or it may be left ?at if this con?guration is called for. For 
example, the shield 11 may be shaped to conform to pres 
ently existing equipment, such as the bassinet shown gen 
erally at 30 in FIGURE 3. The cover can be attached 
to the bassinet by conventional clamps 31 or hinges or 
the like. The cover thus formed provides a heat-produc 
ing shield over the infant which is transparent to permit 
continuous visible observation of the infant. Moreover, 
since the ends of the shield are open, access to the interior 
of the bassinet is permitted so that the infant may be 
treated without varying the heat supplied to it. 
As can be seen from FIGURES 5 and 6, the controller 

17 is mounted on the outer layer 26 of the shield 11 over 
an aperture 34 formed in this layer. One manner in which 
the controller may be held in place is by drilling a num 
ber of holes through all three layers of the shield 11, in 
serting a rubber bushing 35 in each hole, and then bolting 
the back plate 36 of the controller 17 to the shield 11 by 
means of bolts 37 and nuts 38. The rest of the con 
troller can then be mounted on the back plate 36 by screws 
39. Prior to the mounting of the controller 17, holes are 
drilled in the interface layer 24 to free the ends of the 
braided conductors 23 and the conductors leading from 
the sensors 15 and 16 and these conductors may then be 
connected to the appropriate leads of the controller 17 by 
conventional power connectors 40. 
The controller 17 may be of any conventional type for 

regulating the flow of current in a circuit in response to 
the signal output of a temperature sensing unit. One of 
the sensors 14 and 15 is preferably used to sense the ac 
tual temperature in the shield and governs the action of - 
the controller in accordance therewith. The other sensor 
is preferably used as a limit sensor which disables the 
controller when the temperature rises above a predeter 
mined maximum and thus serves as a fail-safe device. 
Other sensors may also be provided at different points, 
for example in the ambient air at any desired point within 
the bassinet or at a point on the skin of the infant as 
shown at 41 in FIGURE 3, the latter providing a means 
for sensing the skin temperature of the infant and con 
trolling the current ?ow to maintain the skin temperature 
at a desired level. The controller may be provided with a 
suitable switch to connect any of the temperature sensors 
into the circuit. As will be obvious, it is not necessary 
that the sensors be actually embedded in the shield; they 
may be located in any suitable positions to monitor the 
temperatures to be controlled. 

In the construction of the shield, the outer layer 26 
is preferably made at least twice as thick as the bottom 
layer 20. This extra thickness, together with the thick 
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ness of the interlayer 24, acts as an insulating barrier 
to the heat energy radiated by the conductive ?lm and 
thus concentrates the majority of this heat in the enclos 
ure being heated. The radiated heat is evenly distributed 
over the baby and causes no dehydration as does convec 
tion heating. 
The embodiment of the invention illustrated and pre 

viously described utilizes a transparent conductive ?lm 
to provide the heat energy. Other equivalent means may 
be utilized equally well for this purpose. For example, 
thin resistive wires may be positioned longitudinally be 
tween the bus bars 22 and electrically connected thereto. 
The number and spacing of thesewires are determined 
by their resistance and the heat energy to be produced. 
In no event, however, will their total area amount to 
more than a very small fraction of the total area of the 
shield and they will therefore not signi?cantly aifect the 
overall transparency of the shield. Any of the various 
patterns that will occur to those skilled in the art for the 
disposition of these wires in the shield may be used with 
out departing from the teachings of the present invention. 
Such a pattern, together with its associated bus bars and 

' sensors, may be embedded in a single sheet of transparent 
material if desired. 
Although the present invention has been described in 

connection with warming a bassinet or the like, it should 
be understood that it is equally useful for warming any 
enclosure where it is desired to keep the contents thereof 
under visual observation, to provide a means of access, 
and to maintain a constant temperature. The present em 
bodiment is therefore to be considered as illustrative and 
not restrictive, the scope of the invention being ‘de?ned by 
the appended claims. 

I claim: 
1. A device for covering and warming a body without 

obstructing the visual observation thereof comprising an 
arcuate transparent shield for positioning over said body, 
means in said shield for producing radiant heat energy 
over substantially the entire surface thereof, the arcuate 
shape of said shield directing said radiant heat energy 
toward said body, means immediately associated with 
said body for sensing the temperature of said body, and 
means responsive to said sensing means for controlling 
the heat energy produced by said means in said shield 
whereby the temperature of said body is maintained at a 
desired level. 

2. The device of claim 1 wherein both ends of said 
shield are open to provide access to said body. 

3. A device for covering and warming a body posi 
tioned on a support while permitting free access to and 
unobstructed visual observation of said body comprising 
an arcuate transparent shield for positioning over said 
body and having open ends, current conducting means 
embedded in said shield for producing radiant heat energy 
over substantially the entire surface thereof, the arcuate 
‘shape of said shield directing said radiant heat energy 
toward said body and said support whereby said body 
and said support are heated, means connected to said 
current conducting means for supplying current thereto, 
means immediately associated with said body for sensing 
the temperature of said body and producing an output 
signal in response thereto, and means connected to said 
current supplying means and to said sensing means and 
responsive to the output thereof for controlling the cur 
rent in said current conducting means whereby the tem 
perature of said body is maintained at a desired level. 

4. A device for covering and warming a body positioned 
on a support while permitting free access to and unob 
structed visual observation of said body comprising: an 
arcuate transparent shield for positioning on said support, 
over said body, said shield having open ends, current con 
ducting means embedded in said shield for producing 
radiant heat energy over substantially the entire surface 
thereof, the arcuate shape of said shield directing said 
radiant heat energy toward said body and said support to 
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heat them whereby all surfaces adjacent said body are 
at least at the temperature of said body, means connected 
to said current conducting means for supplying current 
thereto, means immediately associated with said body for 
sensing the temperature of said body and producing an 
output signal in response thereto, and means connected 
to said current supplying means and to said sensing means 
and responsive to the output thereof for controlling the 
current in said current conducting means whereby the 
temperature ‘of said body is maintained at a desired level. 
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