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(57) ABSTRACT 
A prosthetic limb heating apparatus for use with a prosthetic 
assembly includes a housing having a side wall that defines 
open upper and lower ends. The upper end is configured to 
receive an upper limb portion and prosthetic socket into the 
housing. The open lower end is configured to allow the 
upper limb portion to pass therethrough but not the pros 
thetic socket such that the prosthetic socket is nested in the 
interior area. An electrically conductive wire is situated on 
the housing and extends circuitously thereabout, the con 
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ductive wire having opposed first and second ends. A battery 
is coupled to the side wall of the housing and electrically 
connected to the first and second ends of the conductive wire 
so as to selectively energize the conductive wire. The 
conductive wire imparts heat to the prosthetic socket when 
the Socket is nested within the housing and the conductive 
wire is energized. 

20 Claims, 7 Drawing Sheets 
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PROSTHETIC LIMB HEATING APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates generally to heating devices and, 
more particularly, to a prosthetic limb heating apparatus 
configured to impart heat to a liner of a prosthetic limb 
assembly such that the stump of an amputee is warmed when 
a conductive wire of the prosthetic limb heating apparatus is 
energized. 

Persons who have experienced the amputation of a limb, 
Such as a leg or an arm, must care for stump that is left, 
including addressing the discomfort that occurs when the 
stump gets cold. An amputee's stump may get cold due to 
decreased blood circulation or due to interaction with a 
prosthetic device that is pulled on over the stump. 

Various devices and proposals have been introduced in an 
attempt to keep an anatomical stump warm, such as wearing 
tube socks over the stump. In US 2012/0004738, it was 
proposed that a warming sleeve include a heated wire 
powered by a rechargeable battery. Although assumably 
effective for its intended purpose, the proposed heated sleeve 
has the potential to burn the person wearing it as it is in 
direct contact with the stump. In addition, the warming 
sleeve has a closed lower end such that it cannot be worn 
while the amputee is actually wearing a prosthetic assembly, 
Such as an artificial arm or leg worn by the amputee. In other 
words, the heated sleeve does not allow portions of a 
prosthetic assembly to extend therethrough. 

Therefore, it would be desirable to have a prosthetic limb 
heating apparatus having a sleeve that defines an open top 
and open bottom Such that a traditional prosthetic assembly 
may still be worn in a normal fashion. Further, it would be 
desirable to have a prosthetic limb heating apparatus con 
figured to receive a prosthetic liner therein and that warms 
the liner such that the liner that receives a stump of an 
amputee is heated. 

SUMMARY OF THE INVENTION 

A prosthetic limb heating apparatus according to the 
present invention for use with a prosthetic assembly having 
a upper limb portion extending away from a prosthetic liner 
and having a lower limb portion operatively coupled to the 
upper limb portion includes a sleeve having a continuous 
side wall that defines an interior area, an open upper end, and 
an open lower end. The open upper end of the sleeve is 
configured to receive the upper limb portion and prosthetic 
liner into the interior area. The open lower end of the sleeve 
is configured to allow the upper limb portion to pass 
therethrough and to prevent the prosthetic liner from passing 
therethrough such that the prosthetic liner is nested in the 
interior area. An electrically conductive wire is situated on 
the sleeve and extends circuitously thereabout, the conduc 
tive wire having opposed first and second ends. 
A battery is operatively coupled to the side wall of the 

sleeve, the battery being electrically connected to the first 
and second ends of the conductive wire so as to selectively 
energize the conductive wire. The conductive wire is con 
figured to impart heat to the prosthetic liner when the 
prosthetic liner is nested within the interior area of the sleeve 
and the conductive wire is energized. 

Therefore, a general object of this invention is to provide 
a prosthetic limb heating apparatus having a sleeve that 
receives the components of a prosthetic limb assembly into 
an interior space wherein they are selectively heated. 
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2 
Another object of this invention is to provide a prosthetic 

limb heating apparatus, as aforesaid, having a sleeve that 
defines an open top and open bottom Such that a traditional 
prosthetic assembly may still be worn in a normal fashion. 

Still another object of this invention is to provide a 
prosthetic limb heating apparatus, as aforesaid, that is con 
figured to receive a prosthetic liner therein and that warms 
the liner such that the liner that receives a stump of an 
amputee is heated. 

Yet another object of this invention is to provide a 
prosthetic limb heating apparatus, as aforesaid, in which a 
sleeve is wrapped with an electrical wire that heats the 
sleeve when energized by a battery. 
A further object of this invention is to provide a prosthetic 

limb heating apparatus, as aforesaid, that is easy to use and 
economical to manufacture. 

Other objects and advantages of the present invention will 
become apparent from the following description taken in 
connection with the accompanying drawings, wherein is set 
forth by way of illustration and example, embodiments of 
this invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1a is a perspective view of a prosthetic limb heating 
apparatus according to a preferred embodiment of the pres 
ent invention illustrated in use with a prosthetic limb assem 
bly: 

FIG. 1b is an exploded view of the heating apparatus as 
in FIG. 1a, 

FIG. 2a is a perspective view of the heating apparatus 
removed from use with the assembly as in FIG. 1a, 
FIG.2b is a top view of the heating apparatus as in FIG. 

2a, 
FIG.2c is a sectional view taken along line 2C-2c of FIG. 

2b, 
FIG.3a is a perspective view from a different angle of the 

heating apparatus as in FIG. 1b, 
FIG. 3b is an exploded view of the heating apparatus as 

in FIG. 3a, 
FIG. 4 is an exploded view of the battery housing as in 

FIG. 3b, 
FIG. 5a is a perspective view of the battery housing as in 

FIG. 4; 
FIG. 5b is a top view of the battery housing as in FIG.5a, 
FIG.5c is a rear view of the battery housing as in FIG.5a, 
FIG. 5d is a sectional view taken along line 5d-5d of FIG. 

5b. 
FIG. 6a is a side view of a sleeve of the heating apparatus 

configured for use with an arm prosthetic assembly; 
FIG. 6b is an exploded view of the sleeve and assembly 

of FIG. 6a; and 
FIG. 7 is an exploded view of the sleeve and battery 

housing as in FIG. 6b. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A prosthetic limb heating apparatus for use with a pros 
thetic limb assembly of an amputee will now be described in 
detail with reference to FIG. 1a to 7 of the accompanying 
drawings. The prosthetic limb heating apparatus 10 includes 
a sleeve 20 (i.e., a housing) configured to receive a pros 
thetic liner 102 (i.e., a socket) of a prosthetic limb assembly 
and a conductive wire 30 situated to impart heat to the sleeve 
20 when energized. 
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A typical prosthetic limb assembly includes prosthetic 
liner 102 which surrounds an amputated stump of an indi 
vidual who has lost a limb Such as a portion of a leg or arm. 
As shown in FIG. 1b and 6b, the prosthetic liner 102 can be 
pulled onto the stump at the end of a person’s leg or arm 
after an amputation. The prosthetic limb assembly may also 
include an upper limb connector portion 104 extending from 
a lower end of the prosthetic liner 102, the upper limb 
connector portion 104 being simulative of a person’s leg or 
arm, as the case may be. Finally, a lower limb connector 
portion 106 may be coupled to a lower end 23 of the upper 
limb connector portion 104. Finally, the prosthetic limb 
assembly may include an artificial foot 108 or artificial hand 
110 coupled to the lower limb connector portion 106. 
The sleeve 20 includes a continuous side wall having a 

generally cylindrical configuration. Preferably, the sleeve 20 
is constructed of a rigid material. Such as polypropylene or 
polyvinylchloride, or other plastic. The side wall of the 
sleeve 20 defines an open upper end 22 (i.e., brim), an 
opposed open lower end 24 (i.e., distal end), and an interior 
area between the ends. The open upper end 22 defines a first 
aperture 21 that is configured to receive the upper limb 
connector portion 104 and the prosthetic liner 102. In other 
words, the first aperture 21 includes a diameter that is larger 
than a diameter or dimension of both the upper limb con 
nector portion 104 and prosthetic liner 102 of a prosthetic 
assembly. It is understood that the sleeve 20 may be used to 
warm an upper limb connector portion 104 associated with 
an amputated leg or arm. 
The open lower end 24 defines a second aperture 25 that 

is configured to allow the upper limb connector portion 104 
to extend therethrough but that does not allow the prosthetic 
liner 102 to pass therethrough. In other words, the second 
aperture 25 of the sleeve 20 has a diameter that is larger than 
a diameter or dimension of the upper limb connector portion 
104 such that the upper limb connector portion 104 may pass 
completely through the lower end 24. However, the open 
lower end 24 of the sleeve 20 is smaller than a diameter or 
dimension of the prosthetic liner 102 such that it cannot pass 
therethrough. When the upper limb connector portion 104 
has extended completely through the lower end 24 of the 
sleeve 20, the prosthetic liner 102 is nested within the 
interior area of the sleeve 20 (FIG. 1a). 

In further explanation of the configuration of the sleeve 
20, the side wall of the sleeve 20 may include an upper 
portion 26 adjacent to the open upper end 22. The upper 
portion 26 includes upstanding walls 27 that extend 
upwardly and outwardly away from the interior area of the 
sleeve 20 so as to guide the prosthetic liner 102 into the 
interior area (FIGS. 1b and 2a to 2c). Similarly, the side wall 
of the sleeve 20 may include a lower portion 29 adjacent the 
open lower end 24. The side wall of the sleeve 20 includes 
a middle portion sandwiched between the upper portion 26 
and the lower portion 29. The upper portion 26 defines a 
diameter that is greater (longer) than a diameter defined by 
the middle portion 28. The middle portion 28 defines a 
diameter that is greater (longer) than a diameter defined by 
the lower portion 29. As described previously, the configu 
ration of the sleeve 20 enables an upper end 22 of the 
prosthetic limb assembly and the prosthetic liner 102 to pass 
through upper and lower ends of the sleeve 20 but does not 
allow the prosthetic liner 102 to pass through the lower end 
24. Rather, the prosthetic liner 102 is nested within the 
sleeve 20 and is warmed by the conductive wire 30 in the 
sleeve 20 when energized as will be described in more detail 
later. 
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4 
In an embodiment for use with a prosthetic arm, the sleeve 

may include a slightly different configuration and will be 
referred to as sleeve 20'. The modified configuration is 
shown in FIGS. 6a, 6b, and 7. Specifically, the upper portion 
of the sleeve 20' defines an open side configured to receive 
a prosthetic liner for a prosthetic arm. 
The conductive wire 30 is associated with the sleeve 20 

such that the sleeve 20 is warmed when the conductive wire 
30 is energized by the battery 40. More particularly, the 
conductive wire 30 includes a first end 32 and an opposed 
second end 34 that are electrically connected to the battery 
40 so as to selectively conduct current in a circuit between 
the ends. The conductive wire 30 is positioned to loop 
around the entire sleeve 20 and, as a result, to impart heat to 
the sleeve 20 when energized. Therefore, the prosthetic liner 
102 of a prosthetic limb assembly is warmed by conduction 
when nested within the interior area of the sleeve 20 as 
described above. In an embodiment, the conductive wire 30 
may be arranged in a winding pattern, such as looping up 
and down between upper and lower ends of the sleeve 20, 
such that a substantial area of the sleeve 20 is covered and 
warmed by the conductive wire 30 when energized. In an 
embodiment, the conductive wire 30 may be situated on an 
outer surface of the sleeve 20 (FIG. 3b). In another embodi 
ment, the conductive wire 30 may be imbedded in the sleeve 
20, such in a channel formed during the molding of the 
sleeve 20. 
A battery housing 42 is coupled to an outer Surface of the 

sleeve 20. The battery housing 42 defines an interior space 
and the battery 40 is situated therein (FIG. 4). The first end 
32 and second end 34 of the conductive wire 30 are inserted 
into the battery housing 42 through apertures 46 and 48 
(FIGS. 5b to 5d), respectively, and electrically connected to 
the battery 40. The battery 40 may be selectively actuated by 
a switch 49, button, or the like (FIG. 5c). The battery 
housing 42 may include a door 44 or panel that is movable 
to an open configuration or is completely removable Such 
that the battery 40 is removable and replaceable (FIG. 4). 
The prosthetic limb heating apparatus 10 may be used 

with a traditional prosthetic limb assembly. In use, the upper 
limb connector portion 104 of a prosthetic limb assembly 
may be nested in the sleeve 20 of the prosthetic limb heating 
apparatus 10 by extending the upper limb connector portion 
104 completely through the open lower end 24 of the sleeve 
20 until the liner 102 is nested tightly in the interior space 
of the sleeve 20 (FIG. 1a). Then, a distal end of the upper 
limb connector portion 104 may be coupled to a lower limb 
connector portion 106 independent of sleeve 20 (i.e., the 
housing) in the usual manner. The battery 40 may then be 
actuated to deliver current to the conductive wire 30, thereby 
imparting heat to the sleeve 20 and, conductively, to the 
nested upper limb connector portion 104 and stump of a 
person’s arm or leg, as the case may be. 

It is understood that while certain forms of this invention 
have been illustrated and described, it is not limited thereto 
except insofar as such limitations are included in the fol 
lowing claims and allowable functional equivalents thereof. 

The invention claimed is: 
1. A prosthetic limb heating apparatus for use with a 

prosthetic assembly having a socket for receiving a residual 
limb, an upper limb connector portion extending from a 
lower end of the socket, a lower limb connector portion 
operatively coupled to the upper limb connector portion, and 
an artificial limb coupled with the lower limb connector 
portion, said prosthetic limb heating apparatus comprising: 
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a housing having a continuous side wall that defines an 
interior area configured to receive the socket of the 
prosthetic assembly, a brim, and a distal end; 

wherein: 
said brim of said housing defines a first aperture, 

wherein said first aperture is configured to receive 
the upper limb connector portion of the prosthetic 
assembly and the Socket into said interior area; 

said distal end of said housing defines a second aper 
ture, wherein the upper limb connector portion of the 
prosthetic assembly passes completely through said 
second aperture and is operatively coupled with the 
lower limb connector portion of the prosthetic 
assembly independent of said housing, and wherein 
said second aperture is configured to prevent the 
Socket from passing through said second aperture 
Such that the Socket is nested in said interior area; 

an electrically conductive wire associated with said hous 
ing and extending circuitously thereabout, said conduc 
tive wire having opposed first and second ends; and 

a battery operatively coupled to said side wall of said 
housing, said battery being electrically connected to 
said first and second ends of said conductive wire so as 
to selectively energize said conductive wire; 

wherein said conductive wire is configured to impart heat 
to the socket when the socket is nested within said 
interior area of said housing and said conductive wire 
is energized, and 

wherein said housing is selectively removable from the 
socket while the residual limb is received in the socket. 

2. The prosthetic limb heating apparatus as in claim 1, 
comprising a battery housing coupled to said outer surface 
of said housing, said battery being positioned in an interior 
space defined by said battery housing. 

3. The prosthetic limb heating apparatus as in claim 2, 
wherein said battery housing includes a door that is movable 
to an open configuration Such that said battery is removable. 

4. The prosthetic limb heating apparatus as in claim 1, 
wherein said conductive wire is arranged in a wave pattern 
on said outer Surface of said housing, wherein said wave 
pattern includes a plurality of apexes, and wherein said 
plurality of apexes point towards said brim and said distal 
end of said socket. 

5. The prosthetic limb heating apparatus as in claim 4. 
wherein said housing is constructed of plastic. 

6. The prosthetic limb heating apparatus as in claim 1, 
wherein: 

said housing includes: 
an upper portion adjacent said brim; 
a lower portion adjacent said distal end; and 
a middle portion Sandwiched between said upper por 

tion and said lower portion; 
said upper portion defines a diameter greater than a 

diameter defined by said middle portion; and 
wherein said diameter of said middle portion is greater 

than a diameter defined by said lower portion. 
7. The prosthetic limb heating apparatus as in claim 6. 

wherein said housing is constructed of plastic. 
8. The prosthetic limb heating apparatus as in claim 7. 

wherein said upper portion of said housing includes upstand 
ing walls that extend outwardly away from said middle 
portion so as to funnel the socket into said interior area of 
said housing. 

9. The prosthetic limb heating apparatus as in claim 6. 
wherein said housing is constructed of a rigid material. 

10. The prosthetic limb heating apparatus as in claim 9. 
wherein said conductive wire is imbedded in said housing. 
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6 
11. The prosthetic limb heating apparatus as in claim 10, 

wherein said upper portion of said housing includes upstand 
ing walls that extend outwardly away from said middle 
portion so as to selectively funnel the Socket into said 
interior area of said housing. 

12. The prosthetic limb heating apparatus as in claim 6. 
wherein said conductive wire is imbedded in said housing. 

13. The prosthetic limb heating apparatus as in claim 6. 
wherein said conductive wire is situated on an outer Surface 
of said housing. 

14. The prosthetic limb heating apparatus as in claim 6. 
wherein said upper portion of said housing includes upstand 
ing walls that extend outwardly away from said middle 
portion so as to funnel the Socket into said interior area of 
said housing. 

15. In combination: 
a prosthetic assembly including: 

a socket for receiving a residual limb, said socket 
including a lower end; 

an upper limb connector portion extending from said 
lower end of said socket; 

a lower limb connector portion operatively coupled to 
said upper limb connector portion; and 

an artificial limb coupled with said lower limb connec 
tor portion; and 

a prosthetic limb heating apparatus including: 
a housing including a continuous side wall that defines 

an interior area configured to receive the Socket of 
the prosthetic assembly, a brim, and a distal end; 

wherein: 
said brim of said housing defines a first aperture, 

wherein said first aperture receives said upper 
limb connector portion of the prosthetic assembly 
and said socket into said interior area; 

said distal end of said housing defines a second 
aperture, wherein said upper limb connector por 
tion of the prosthetic assembly passes completely 
through said second aperture and is operatively 
coupled with said lower limb connector portion of 
the prosthetic assembly independent of said hous 
ing, and wherein said second aperture prevents 
said socket from passing through said second 
aperture Such that said socket is nested in said 
interior area; 

an electrically conductive wire associated with said 
housing and extending circuitously thereabout, said 
conductive wire having opposed first and second 
ends; and 

a battery operatively coupled to said side wall of said 
housing, said battery being electrically connected to 
said first and second ends of said conductive wire so 
as to selectively energize said conductive wire; 

wherein said conductive wire is configured to impart 
heat to said socket when the socket is nested within 
said interior area of said housing and said conductive 
wire is energized, and 

wherein said housing is selectively removable from the 
socket while the residual limb is received in the 
Socket. 

16. The combination as in claim 15, wherein said con 
ductive wire is arranged in a wave pattern on said outer 
Surface of said housing, wherein said wave pattern includes 
a plurality of apexes, and wherein said plurality of apexes 
point towards said brim and said distal end of said socket. 

17. The combination as in claim 15, wherein: 
said housing includes: 

an upper portion adjacent said brim; 
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a lower portion adjacent said distal end; and 
a middle portion Sandwiched between said upper por 

tion and said lower portion; 
said upper portion defines a diameter greater than a 

diameter defined by said middle portion; and 5 
wherein said diameter of said middle portion is greater 

than a diameter defined by said lower portion. 
18. The combination as in claim 17, wherein said upper 

portion of said housing includes upstanding walls that 
extend outwardly away from said middle portion so as to 10 
funnel the socket into said interior area of said housing. 

19. The combination as in claim 15, wherein said con 
ductive wire is imbedded in said housing. 

20. The combination as in claim 15, wherein said con 
ductive wire is situated on an outer Surface of said housing. 15 

k k k k k 


