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PORTABLE HEATING APPARATUS WITH TEMPERATURE-RETAINING COMPONENT

CROSS-REFERENCE TO RELATED APPLICATIONS
o | This application claims the benefit of U.S. provisional application Serial No.
62/811,892 filed February 28, 2019, the disclosure of which 1s hereby incorporated in its entirety by
reference herein.

TECHNICAL FIELD

{002} Embodiments refate to a portable heating apparatus, such as a heating pad or wrap,

with a temperature-retaining component, such as a gel layer,

BACKGROUND
{603} Heating pads or wraps are designed for supplying heat to various parts of the body,

such as the back, arms and legs. Electric heating pads have a constant source of power for
maintaining 8 maxionim heat level, but their use ts restricted to locations within reach of a power
cutlet. While many heating pads offer comfort and convenience to a user, often heating pads are not
constructed to provide efficient and effective heat treaiment of the body while also providing
portability. A continuing need exists for heating pads and wraps which can meet user requirements

for heat therapy while still being easy and cost-cffective to manufacture,

SUMMARY

{0004} In one or more embodiments, a portable heating apparatus includes a top layer and a
bottom layer connected to the top layer to form a cavity, An electric heating clement 1s disposed
within the cavity, and a temperature-retaining component, such as a gel layer, 1s aflixed within the
cavily adjacent to the electric heating clement and adjacent to the top layer. A power cord Is in
electrical communication with the electric heating clement and connectable to a power source to

provide power to the electric heating element, the power cord detachable from the portable heating
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apparatus, The temperature-retaining component is capable of retaining heat gencrated by the

clectric heating clement and creating a generally uniform distribution of heat across the top laver.

HI005] In one or more embodiments, a porlable heating apparatus includes a top layer and a
bottom layer connected to the top layer to form a cavity. An clectric heating clement is disposed
within the cavity, a padding maitenal 1s disposed within the cavity between the e¢lectric heating
element and the bottom layer, and a gel fayer s affixed within the cavity between the electric heating
clement and the top laver. A power cord is in elecinical conymunication with the clectric heating
clement and connectable {0 a power soutce lo provide power (0 the eleciric heating element, the
power cord detachable from the portable heating apparatus, The gel layer 15 capable of retaining
heat generated by the electric heating clement and creating a generally uniform distribution of heat

across the top layer.

{H006] In ene or more embodiments, a porlable heating apparatus includes a main body
mcluding an outer, top layer and an inner, bottom layer comnected to the top layer, the top and
bottom layers forming a cavity therchetween, with a first strap and a second strap extending from the
main body. An electric heating elenent is disposed within the cavily, and a temperature-retaining
component is affixed within the cavity adjacent to the electric heating element and adjacent to the
bottom layer. A power cord is in electrical communication with the electric heating clement and
connectable {0 a power source {o provide power to the clectric heating clement, the power cord
detachable from the portable heating apparatus. The temperature-retaining component s capable of
retaining heat generated by the clectric heating element and creating a generally uniform distribution

of heat across the botlom layer.

BRIEF DESCRIPTION OF THE DRAWINGS

{007 FIGURE 1 is a perspective view of a heating pad according to an embodiment;
HIB] FIGURE 2 is a perspective view of a heating pad according to another embodiment;
HIB09] FIGURE 3 is a top view of the heating pad of FIG. 1 schematicaily illustrating the

internal heating element;
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{1 D] FIGURE 4 13 a perspective view of the heating pad of FIG. 1 schematically

ilostrating the wternal temperatore-retaining component;

tE RS FIGURE 5 is a perspective view of the heating pad of FIG. 2 schemalically
persp Ep 3

itlustrating the internal lemperature-retaining component;

{012} FIGURE 6 is an exploded view of a heating pad according lo an embodiment:

{9134 FIGURE 7 is a front view of a controller for a heating apparatus according to an
enthodiment;

{0014} FIGURE § is an exploded view of a conitroller and related components for a heating
apparatus,;

{0015] FIGURE 9 is a perspective view of a heated pillow according to an embodiment;
{016 FIGURE 10 is a front perspective view of a heated belt wrap according to an
embodiment;

{17} FIGURE 11 is a rear perspective view of the heated belt wrap;

{01 8] FIGURE 12 is a front view of an inner side of the heated belt wrap schematically

itlustrating the internal heating element;

UH A FIGURE 13 is a perspective view of the heated belt wrap with an outer side removed

to schematically illustrate the internal temperature-retaining component;

{1020} FIGURE 14 is a front perspective view of a heated neck and shoulder wrap according

to an embodiment;

o1} FIGURE 13 is a rear perspective view of the heated neck and shoulder wrap;
{22} FIGURE 16 1s a front view of an inner side of the heated neck and shoulder wrap

schematically illustrating the internal heating clement;
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{123 FIGURE 17 1s a perspective view of the outer side of the heated neck and shoulder

wrap schematically illustrating the internal temperature-retaining component;

HI24 FIGURE 1R is a rear perspective view llustrating a heated neck and shoulder wrap

according to another embodiment;

025} FIGURE 19 is a rear perspective view of the outer side of the heated neck and

shoulder wrap of FIG. 18 schematically illustrating the internal temperature-retaining conmponent;

HIUI6] FIGURE 20 is a front view of an outer side of a heated eve wrap according o an
embodiment;

{27} FIGURE 21 is a front view of an inner side of the heated eye wrap of FIG. 20;

{0U2R] FIGURE 22 is a rear perspeciive view of the healed eye wrap;

HIUIN FIGURE 23 is a cut away view of the connector of the heated eye wrap;

{UIRTH FEGURE 24 is a rear view of the heated eye wrap schematically illustrating the

internal heating clement;

{31} FIGURE 25 is a rear view of the heated eye wrap illustrating the internal temperature-

retaining component;

H1032] FIGURE 26 is a schenatic, cross-sectional ithustration of the internal heating element
and the internal temperature-retaining component in the heated eye wrap and its positioning with

respect to a user’s face; and
{0334 FIGURE 27 is a controler for the heated eye wrap according to an embodiment.
DETAILED DESCRIPTION

{3034} As required, detailed embodiments of the present mvention are disclosed herein;
however, it iy to be understood that the disclosed embodiments are merely exemplary of the

mvention that may be embodied in various and alternative forms, The figures are not necessarily to
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scale; some features miay be exaggerated or nmunimized to show details of particular components.
Therefore, specific siructural and functional details disclosed herein are not to be terpreied as
limiting, but merely as a representaiive basis for teaching one skilled in the art to variously craploy

the present invertion.

{835 With reference first to FIGS. 1-6, a heating pad 10 with a temperaturg-retaining
component is illustrated. In one or more embodiments, the heating pad 10 may be substantially
rectanguiar and have dimensions, for example, of approximately 12 inches by 15 wnches (FIG. 1), or
approximately 12 inches by 24 inches (FIG. 2), or any other suitable size. Of course, other shapes

and sizes are also Tully contemplated, as described further below,

{036} FIG. 3 is a top view of the heating pad 10 of FIG. 1 schematically illustrating the
infernal eleciric heating efement 12, FIGS. 4 and 5 schematically iHustrate an internal temperature-
retaining compenent 14 affixed within the heating pad embodiments of FIG. 1 and FIG. 2,
respectively, generally adjacent to the heating element 12, The temperature-retaining component 14
functions to efficiently retain heat generated by the heating element 12 for continued use of the
heating pad 10 for a peniod ol time if the heating element 12 is no longer powered. This
configuration provides heat therapy while allowing portability of the heating apparatus and user
mobility. The teniperaturc-retaining conpenent 14 may alicrnatively [unction to nmiaintain colder

temperatures i the heating pad 19 is chilled for cold therapy use.

H037] As depicted in FIG, 3, the heating element 12 may have a sinusoidal or serpentine
configuration. The electric heating element 12 may be formed by a thermally conductive wire
coated with any heat resistant substance, such as a heat resistant polymer. In one embodiment, the
electric heating clement 12 includes a heating wire made ol a positive temperature coeflicient (PTC)

material with negative temperature coeflicient (NTC) insulation.

H038] The temperature-retaining component 14 may include any {laid or sohid heat-retaining
material, which in one or more embodiments includes a gel muaterial or layer. The gel material may
also [unction as a cold-retaining material. The temperature-relaining component 14 allows heat to
be more efficiently relained within the heating pad 10 for continued use of the heating pad 10 after

power has been disconnected. In one non-limiting embodiment, the thermal storage capability of the
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temperature-retaining component 14 allows heat to be delivered for two to three hours after the
power is disconnected from the heating pad 10, The temperature-retaining component 14 also serves
to further facilitate and even out the distribution of heat fo the user’s body. Stil Turther, the
temperature-retaining compeonent 14 provides a cushioning interface [or additional comlorl to the

user of the heating pad 10,

{839 With relerence to FIG, §, depending on the dunensions of the heating apparatus, the
tenperature-retaining component 14 may be divided into a plurality of separate segments 16, These
segments 16 may enhance the flexibility of the teraperature-retaining component 14 and facilitate a
more uniforn: distribution of the material {e.g. gel) contained therein within the volume of the
heating apparatus, preventing disproportionate pooling in some areas and voids in other areas,

especially when under pressure against a user’s body.

HIG4] FIG. 6 is an exploded view of a heating pad 10 according to one or more
embodiments, The heating pad 10 has a multi-lavered construction and may include & top layer 18
and the temperature-retaining component 14 positioned adjacent to the top layer 18, The electrical
heating element 12 may be positioned adjacent to the temperature-retaining component 14, loflowed
by a nen-~woven scrim material layer 20, a batting material layer 22, and a botlom layer 24, In
addition, if desired, a cloth ounter covering (not shown) mayv be provided that encloses the entire

heating pad 10.

{041} The top laver 18 and the bottom layer 24 may be constructed of any suitable material
such as, but not limited to, polyvester. 1n one embodiment, the top layer {8 and bottom layer 24 are
constructed from a micromink material and each may have a thickness of approximately 1 mun,
although other thicknesses are also contemplated. The top layer 18 and the botiom layer 24 are
secured together, such as along thelr edges. to form an mner cavity for recerving the various internal

layers of the heating pad 10,

42} In one embodiment, the temperature~-retaining component 14 is positioned adjacent an
tner surface of the top fayer 18, In an alternative embodiment, the lemperature-retaining component
14 could form: an exterior portion of the heating pad 10, without the top layer 18, such that

lenperature-retaining component 14 would be in direct contact with the user’s body. 1n one non-
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Hiniting example, the temperature-retaining component 14 may be approximately 8 mm thick. The
temperature-retaining component 14 may be constructed from spaced sheets of a [lexible, liquid-
impermeable, plastic material which are secured together to contain the gel material therein. The
heating element 12 1s substantially unitormly distributed within the heating pad 10 and arranged to
elfectively and cfficiently distribute heat {o the temperature-retaining component 14 and the top

layer 18 of the heating pad 10,

H1043] Padding material is positioned between the electric heating element 12 and the bottom
layer 24, and may include a non-woven scrim material layer 20 and a layer of batting material 22 as
shown in FIG. 6. The clectric heating elenient 12 may be attached to the serim material layer 20,
where the scrim malterial layer 20 may be construcied from pelyester with a thickness of
approximately 0.1 mm, although this dimension 15 not mtended to be himiting. The batting material
tayer 22 provides a layer of insulation between the eleciric heating element 12 and the bottom layer
24 of the heating pad 10, The batling material layer 22 may be constructed from any suitable
insulative material, such as polyester and, in one non-limiting example, may have a thickness of
approximately 1.5 mm. In additton to insufation, the padding malterial provides additional

cushioning and comfort tor the user.

{4 The various layers of the heating pad 10 can be manufactured separately and then
assembled.  After manufactore, the layers of the heating pad 10 are secured together, such as by
sewing their edges together, In an altermative embodiment, the top fayer 18 and the bottont layer 24
can be constructed from a continuons sheet which may be folded around the internal layers and then
secured to assemble the heating pad 10, An edging belt 26 may be sewn or otherwise secured
around the edge of the assembied heating pad 10, where the edging belt 26 may be constructed from
a polvester muaterial.  The mwiti-layered design of the healing pad 10 provides manufacturing
elficiency and flexibility mn that the multiple layers of the heating pad 10 can be manufactured at

separate times and in separate locations before being assembled into the finished product.

{H045] Referring to FIGS. 7 and &, a controller 28 is in electrical communication with the
clectric heating element 12, TFhe controller 28 includes a printed circuit board 30 and a housing 32
via which the user may select {rom various settings o regulate the power supplied to (adjust the

temperature of) the electric heating clement 12 and thus the temperature of the temperature-retaining
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component 14 and the heat cutput of the heating pad 10. In one or more embodiments, the controlicr
28 includes various user interface fealures including an LED indicator 34, such as a 2-hour auto-off
indicater. The controtler 2§ also includes a digital display 36 which may indicate the current heat
sctiing, a power buiton 38, and + and — buttons 40 to toggle the heat setling up and down, The
electric heating clement 12 and the controller I8 are in electrical communication with a power
source, such as a power cord 42 which may receive power {from a wall outlet. In one embodiment,
the power cord 42 may be detachable from the heating pad 10 to allow [or greater portability. The

heating pad 10 may, alternatively, include a detachable battery pack (not shown).

{04464 The description provided herein for the heating pad 10 embodiment may also be
applicable to other heated devices such as, but not linuled to, heated blankets, wraps, throws,

cushions, and pillows, as described further below,

HIB4T] As a first example, FIG. 9 illusieates a heated pillow 44 according to an embodiment,
Ag shown, the heated pillow 44 may have a relatively smaller, more rounded appearance than the
heating pad 10, and may also include an increased thickness of the padding material, if desired. The

construction and leatures of the heating pad 10 may be equally applicable to the heated pitlow 44,

{0048] Tuming to FIGS. 10-13, a heated belt wrap 46 is iHustrated. In addition to the
construction and features described above for the heating pad 10, the heated belt wrap 46 mcludes an
clongated main body 48 with an adjustable strap 50 extending therelrom. The strap 50 can be
adjusted in length to fit the size of the user’s desired bady treatinent area, and in one non-limiting
embodiment may be constructed from an clastic material. A releasable closure 52 is disposed on the
strap 50 to secuore it 1o the main body 48 at desired position, wherein the releasable closure 52 may

comprise a [astener, such as a hook and loop material {e.g. Velcro®).

HIBSY The heating element 12 and the temperature-retaining component 14 may be sized to
substantially [ill the area of the main body 48. As with fhe heating pad 10, the temperature-retaining
component 14 may be adjacent the top layer 18, In one embodiment, the heated belt wrap 46 may be
reversible, such that the top fayer 18 may be placed in coatact with the user’s body parl, This
arrangenient may be especially beneficial if the temperature-retaining component 14 i1s chilled and

used for cold therapy.  As illustrated in FIG. 13, optionally a portion of the top laver could be
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removable to allow for direct contact of the femperature-retaining component 14 with the user’s

skin.

{0504 FIGS. 14-17 illustrate a first embodiment of a heated neck and shoulder wrap 54
having a back portion 56. FIGS, 18 and 19 show a heated neck and shoulder wrap 34 according to
another embodiment, wherein a larger back portion 36 is ulilized and contains a lgnmperature-
refaining component 14 with a plurality of segments 16. In one non-linmiting embodiment, the
heating clement 12 may span substantially an entire area of the neck and shoulder wrap 54, whereas
the temaperature-retaining component 14 may be disposed only in the back portion 56, In one
entbodintent, the heated neck and shoulder wrap 34 may be reversible, such that the top layer I8
may be placed in contact with the user’s body part. This arrangement may be especially beneficial if
the temperature~retaining component 14 is chilled and used for cold therapy. Again, the construction
and features of the heating pad 10 may be equally applicable to the heated neck and shoulder wrap

54,

{081 Turning to FIGS, 20-25, a heated eye wrap 38 is illustrated according to an
embadinent. In addition to the construction and [eatures described above for the heating pad 10, the
heated eyve wrap 58 includes a main body 60 with a first strap 62 and a second strap 64 extending
therelrom. The main body 60 may have an clongated conliguration which generally resembles
goggles, with two eve portions 66 sized to cover each of a user’s eyes and an indentation 68
therebetween sized to accommeodate a user’s nose. According to one embodiment, at least one of the
[irst strap 62 and the second strap 64 may be constructed from an clastic material (i.¢. shown as the
{irst strap 62 in FIGS. 20-22) to provide universal adjustability around a user’s head. The first and
second straps 62, 64 cach have a releasable closure 70 which may comprise a fastener, such as a
hook and loop malerial (e.g. Velcro®), When secured to the user’s head, the first and second straps
62, 64 may be sized to be disposed above the top of a user’s cars, preventing uncomiortable chaling

and muffling of sound.

{052 As shown in FIGS. 22 and 23, a power adapter port 72 may be provided on the
bottom laver 24 of the mzin body 66, and may be covered with fabric (e.g. micromink) for comiort.
The port 72 may be configured to removably receive a connector 74 for a power line or a controller

76, such as shown in FIG. 27. The controlier 76 may include a transtucent power icon 78 which
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mndicates the heat level, and an andible indicator that emits different tones depending on heat level,

allowing for blindfolded use.

{0534 As shown 1n FIGS. 24 and 23, the healing element 12 and the temperature-retaining
component 14 may be sized to substantially fill the area of the main body 60. Although not shown, it
is understood that the temperature-retaining component 14 could be conligured with a plurality of
segments 16, such as one segment 16 in each eye porlion 66 of the main body 60. With reference to
FIG. 26, the heated cye wrap 58 may have a configuration where the temperature-retaining
component 14 1s adjacent the inner or bottom layer 24, closer to the user’s eves and face compared
with the heating clement 12, In operation, the heating element {2 heats up the temperature-retaining
component 14, providing uniform, diffused soothing heat to the eye region of the user which can be
retained for extended periods of time. When the eve wrap 58 is chilled prior to use, the temperature-
retaining component functions o cool the bottom layer 24 against the user’s skin.  Alternatively, the
temperature-retaining component 14 may be adjacent the outer or top layer 18, and the eye wrap 58

could also be reversible,

H054] While exemplary emtbodiments are described above, it is not intended that these
embodiments deseribe all possible forms of the ivention. Rather, the words used in the
specification are words of description rather than linutaiion, and 1t is understood thal various
changes may be made without departing from the spirit and scope of the invention. Additionally, the
features of various implementing embodiments may be contbined to form further embodiments of

the invention.

10
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WHAT IS CLAIMED IS:

i, A portable heating apparatus, comprising:

a top layer;

a bottont layer connected to the top layer o form a cavity:

an electric heating element disposed within the cavity;

a temperature-retaining component affixed within the cavity adjacent to the clectric heating
clement and adjacent to the top layer; and

a power cord in electrical communication with the electric heating clement and connectable
to a power source o provide power to the clectric heating element, the power cord detachable from
the portable heating apparatus;

wherein the temperature-retaining component 1§ capable of retaining heat generated by the

clectric heating clement and creating a generally uniform distribaiion of heat across the top layer,

2, The portable heating apparatus of claim 1, wherein the temperature-retaining component

includes a heat-retaining gel material,

3. The portable heating apparatus of claim 1, wherein the temperature-retaining component is

divided into a plurahity of separate segments.

4. The portable heating apparatus of clainy 1, wherein the elecirie heating element ncludes a
heating wire constructed from a positive temperature coefficient (FTC) material with negative

temiperature coctficient (NTC) insudation.
5. The portable heating apparatus of claim 1, further comprising a padding material disposed

within the cavity between the clectric heating clement and the boitom layer,

6. The portable heating apparatus of claim 3, wherein the padding material includes a non-

woven scrimy material layer and a batting material layer,

7. The poriable heating apparatus of claimi i, wherein the top layer and the boltom layer are

constructed from a micromink malerial.

11
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¥, The portable heating apparatus of claum i, wherein a portion of the top layer Is remwovable

to expose the temperature-retaining component 1o an exierior of the portable heating apparatus.

9. The portable heating apparaluos of claim i, further comprising & controler in electrical
communication with the clectric heating element for regulating power to the electric heating

element.

10. The portable heating apparatus of claim 9, wherein the contreller includes an audible

indicator that enmits different tones depending on a heal fevel of the electric heating clement.

11. A portable heating apparatus, comprising:

a top laver:

a bottom layer connected to the top tayer to form a cavity;

an electric heating element dispesed within the cavity;

a padding material disposed within the cavity between the eleclric heating element and the
bottom fayer:

a gel fayer affixed within the cavity between the electric heating element and the top layer;
arl

a power cord in clectrical communication with the electric heating element and connectable
o a power source 1o provide power to the electric heating element, the power cord detachable [rom
the portable heating apparatus;

wherein the gel laver is capable of retaining heat generated by the electric heating element

aril creating a generally aniform distribution of heat across the top layer.

12, The porlable heating apparatus of claim 11, wherein the gel layer is divided wto a

plurality of separate segments.

13. The portable heating apparatus of claim 11, wherein a portion of the top layer is

removable to expose the gel layer to an exterior of the porlable heating apparatus.

12
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i4. A portable heating apparatus, comprising:

a main body including an outer, top layer and an wner, bottom layer connected to the top
fayer, the top and botions layers forming a cavity therebetween;

a first strap and a second strap extending from the main body;

an clectric heating element disposed within the cavity:

a temperature-retaining component aflixed within the cavity adjacent to the clectric heating
cleraent and adjacent to the bottom layer; and

a power cord in electrical communication with the electric heating element and conneciable
to a power source lo provide power to the eleetric heating element, the power cord detachable from
the portable hicating apparatus;

wherein the temperature-retaining component is capable of retaining heat generated by the
electric heating clement and creating a generally uniform distribution of heat across the bottom

tayer.

15, The portable heating apparatus of claim 14, wherein the temperature-retaining

component includes a heat-retaining gel material,

16. The portable heating apparatus of claim 14, wherein the main body has an elongated
configuration with two eye portions ecach sized to cover an eye of a user and an ndentation

thercheiween sized to accommuodate a nose of the user.

17.  The portable heating apparatus of c¢laim 16, wherein the temperature-retaining

component is divided into separate segnments disposed in cach eye portion,

18, The portable heating apparatus of claim 14, wherein at least one of the first strap and the
second sirap is consirucied from an elastic material, and wherein the first and second siraps each

have a releasable closure.

19, The portable heating apparatus of claim 14, further comprising a power adapter port

provided on the bottom layer of the main body.

20. The portable heating apparatus of claim 14, further comprising a controller in electrical

communication wilh the clectric heating clement for regulating power io the clectric heating

13
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clement, wherein the controller includes an audible indicator that emits different tones depending on

a heat level of the electric healing element,

14
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