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This invention relates to an electrical heating 

unit and pad, and more particularly to a portable 
and flexible electrical heating unit, and pad em 
bodying one or more of these units in its con 
Struction. 

In the manufacture of heating pads it has 
heretofore been the general practice to incorpo 
rate in heating pads elements in the form of 
metallic wires having the desired electrical re 
sistance for heating the pads. 
We have found that an electrically conducting 

rubber composition, or the dried residue of an 
electrically conducting rubber cement may be uti 
lized when properly supported as the heating ele 
ment for pads of this type. A layer or coating 
of electrically conducting rubber may be applied 
to a woven fabric or similar supporting means, 
as a medium for retaining the conducting rubber 
in the form of a sheet having heating properties. 
Because of the flexibility of a heating element of 
this description, danger of forming interruptions 
in the current due to breakage of the conductor 
is largely eliminated. The heating unit and pad 
containing such unit each lends itself more 
readily to applications of severe usage, particu 
larly when subjected to considerable flexing. 

It is, therefore, among the objects of our in 
vention to provide a heating pad which may be 
subjected to considerable flexing without danger 
of causing a break in the heating element itself; 
to provide a heating element which is capable of 
producing heat uniformly throughout its area, 
and to provide a heating unit which may be 
manufactured efficiently and economically for 
use in various fields where the production of heat 
over an extended area is desired. These and other 
objects of the invention will appear more fully in 
the following detailed description when consid 
ered in connection with the accompanying draw 
ing, in which: 

Fig. 1 is a perspective view, partly broken away, 
illustrating a pad embodiment of our invention, 
and 

Fig. 2 is a transverse view, in section, taken 
along lines 2-2 of Fig. 1, and illustrating dia 
grammatically the component parts of the heat 
ing pad. 
With reference to the drawing, we show a heat 

ing pad f in which is contained electrically heat 
ing elements 2 and 3. These elements are formed 
by treating fabric so as to render the fabric elec 
trically conducting. We have found that the 
fabric may be coated with an electrically On 

10 

5 

90 

25 

30 

35 

40 

45 

50 

may be applied to the fabric by dipping, paint 
ing, or Spraying it with a particular form of 
rubber cement and thereafter drying or vulcaniz 
ing to deposit a rubber composition residue. Es 
sentially, such a rubber composition embodies 
acetylene carbon black or other electrically con 
ducting blacks in the order of approximately 85 
parts to 100 parts of rubber. An example of an 
electrically conducting cement is as follows: 
Rubber ------------------------------- 100. 
Conducting carbon black.--------------- 85. 
ZnO---------------------------------- 15. 
Antioxidant--------------------------- 75 
Accelerator --------------------------- 2.00 
Deodorant ---------------------------- .0 
Softener------------------------------ 7.00 
Vulcanizing agent--------------------- 75 
Gasoline------------------------------ 1500. 
By a proper application of the conducting ce 

ment to a supporting fabric, it is possible to ob 
tain the desired degree of conductivity on the . 
finished fabric. The fabric base serves merely 
as a Supporting agent for the conducting cement 
and may be formed of any flexible electrically 
non-conducting material. We have found that 
Square woven cotton fabric is effective as a sup 
porting medium. However, other materials, such 
as asbestOS, rayon, or WOWen glass may be used 
as a Substitute. An electrically non-conducting 
sheet of rubber may also be used as a flexible 
base upon which the conducting cement is ap 
plied, or a conducting rubber composition may 
Serve as both the conducting medium and as 
the base. 

Having provided a fabric sheet embodying the 
vulcanized conducting cement, we complete the 
formation of a conducting element such as the 
element 2 by attaching conducting wires 4 and 5 
of different polarity at the marginal portions of 
opposite edges of the treated fabric 2 to hereby 
form what is herein called a heating unit. These 
Wires are placed at two sides only of the treated 
fabric. In order to secure the wires in place, 
marginal portions 6 and 7 of the treated fabric 
are folded around the wires 4 and 5, respectively, 
and adhered together with the principal body of 
the fabric. A heating unit thus formed may be 
placed in a press and vulcanized, thus insuring 
a positive retention of the wires 4 and 5 in their 
respective positions. Preferably, the wires 4 and 
5 should be substantially flexible as, for example, 
braided copper wire. Also, the wires should be ducting layer of rubber composition. This layer 55 tinned so as to prevent any deteriorating defects 



2 
between the copper and the vulcanized rubber 
Composition. . 
By employing a sheet of flexible material carry 

ing sufficient electrically conducting carbon black 
to impart current conducting and heating prop 
erties to this sheet, and by securing electric Con 
ductor wires along two opposite edges of the sheet 
as above described, a heating unit is secured in 
which current will be conducted uniformly acroSS 
the sheet from one wire to the other throughout 
the length of the sheet to heat all portions of the 
sheet uniformly, and if desired at a moderately 
high temperature which is not sufficient to calise 
a fire hazard or burn a person upon touching the 
same. The heating element 3, incorporating op 
positely disposed wires 8 and 9, to fornia a second 
heating unit, may be prepared in substantially 
the same manner as that described in connection 
with the heating element 2. 
While it is understood that one heating unit 

may be employed efficiently to produce a heating 
pad, two or more units may be incorporated in 
the pad, principally for the purpose of permitting 
variation in the degree of heat to be generated 
by the pad. In addition, in order to obtaia a still 
further variation, the heating elements may be 
treated with the conducting cement to provide 
different degrees of electrical resistivity. For ex 
ample, the heating element 2 may be treated to 
provide a resistivity in the order of 300 chms and 
the heating element 3 may be treated to provide 
a resistivity of 500 ohms. By such an arrange 
ment it is possible through a variable switch to 
choose the desired resistivity which may be 300 
ohms, 500 ohms, or a parallel connection of the 
two elements giving 187 ohms. It is also possible, 
although usually not desirable, to arrange the 
wiring so the two elements may be connected in 
series to give a resistance of 800 ohms. - 
As shown in Fig. 2, the wires and 8 may be 

joined together with wire for the purpose of 
forming an electrical connection to these wires. 
A conventional bi-metal thernostat may be 
interposed between the wire in close proximity 
to the heating elements for the purpose of break 
ing the circuit in the event the heating pad 
reaches a predetermined temperature. 
The wires 5 and 9 are connected by wires 2 

and 3 respectively to a conventional Switch & 
provided for the purpose of selectively obtaining 
the desired degree of heat from the heating pad. 
The switch 4 as indicated in Fig. 1, may be 
marked with such references as '1', '2' or '3' 
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or “off', 'low', 'medium', and “high, in order 
to designate the effect desired. The wires 8, 2, 
and 3, as shown in Fig. 2, may be grouped to 
gether to form a line 5 extending from the heat 
ing pad to the Switch 4. From the switch a 
continuation line 6 engages with a conventional 
adapter a for complementary engagement with 
a conventional electrical outlet fixture. 
In order to insulate the heating elements 2 

and 3, We provide separation layers 8, 9, and 
20. Preferably these layers are formed of woven 
cotton fabric or other textile material or as in 
the case of the elements, they may be formed of 
Woven asbestOS or glass. These layers are prefer 
ably treated with a rubber composition by dip 
ping, spraying, or brushing a rubber cement on 
to the surface of the fabric. In this case, how 
ever, the rubber cement is of conventional com 
position, that is, it is considered to have good 
insulating characteristics. The separation layers 
8, 9, and 20 of insulating material are larger 
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in size than the heating elements 2 and 3 and 
after assembly with the heating elements, their 
marginal portions are joined together to form 
a common assembly. These layers 8, 9, and 20 
may be Vulcanized in a preceding operation and 
their edges cemented together to encase com 
pletely the heating elements 2 and 3. Preferably, 
however, the common assembly comprising the 
Separation layers of insulating material assem 
bled with the heating elements 2 and 3 are joined 
together in their unvulcanized state and the en 
tire assembly vulcanized in one operation. The 
entire assembly as thus described, may be covered 
with the fabric 2 in order to make a neat ap 
pearance of the heating pad, and in order to 
provide a pleasant texture to the outer surface 
of the heating pad. 
While we have shown and described a preferred 

embodiment of our invention, it is to be under 
stood that the pad is susceptible of various modi 
fications, and that the electrical heating unit such 
as formed of the parts 2, 5 and 5 or the parts 3, 
3 and 9 is well adapted for use in other fields 
where the application of heat over an extended 
surface is desired. 

Having thus shown and described our inven 
tion, what we claim and desire to protect by 
Letters Patent is: 

1. A portable electrical heating unit that is 
sufficiently fiexible to conform to different shaped 
objects to be heated, comprising a fabric sheet 
provided with a plastic composition containing 
rubber and electrically conducting carbon black 
in amount Sufficient to impart current conducting 
and heating properties to the fabric, and electric 
conductor wires secured to spaced portions of 
the current conducting fabric along the fabric in 
parallel relation to each other So that current will 
be conducted from one wire to the other uni 
formly across the area of the fabric lying be 
tween these parallel wires to heat this area uni 
formly. 

2. A portable electrical heating unit that is 
sufficiently flexible to conform to different shaped 
objects to be heated, comprising a flexible non 
metallic sheet carrying a plastic composition con 
taining rubber and electrically conducting carbon 
black in amount sufficient to impart current con 
ducting and heating properties to the sheet, and 
electric conductor wires secured to spaced por 
tions of the current conducting sheet along the 
sheet in parallel relation to each other so that 
current will be conducted from one wire to the 
other uniformly across the area of the sheet lying 
between these parallel wires to heat this area. 
uniformly. 
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3. A portable electrical heating unit that is 
sufficiently flexible to conform to different shaped 
objects to be heated, comprising a sheet of flexi 
ble material carrying sufficient electrically con 
ducting carbon black to impart current conduct 
ing and heating properties to the sheet, and elec 
tric conductor wires secured along the sheet in 
Spaced parallel relation to each other so that 
current will be conducted uniformly across the 
area of the sheet lying between these parallel 
wires to heat this area uniformly. 
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4. A portable electrical heating unit that is 
sufficiently flexible to conform to different shaped 
objects to be heated, comprising a fabric'sheet 
carrying a coating of plastic containing rubber 
and electrically conducting carbon black in 
amount sufficient to impart current conducting 
and heating properties to the coating of the fab 
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ric, and electric conductor wires secured to spaced 
portions of the coated fabric along the fabric in 
parallel relation to each other so that current will 
be conducted from One wire to the other across 
the area of the fabric lying between these parallel 
wires to heat this area uniformly. 

5. A portable electrical heating unit that is 
sufficiently flexible to conform to different 
shaped objects to be heated, comprising a sheet 
of flexible material provided with an electrically 
conducting layer of rubber composition to in 
part current conducting and heating properties 
to the sheet, and electric conductor wires secured along the sheet in spaced parallel relation to 
each other so that current will be conducted 
uniformly across the area of the sheet lying be 
tween these parallel wires to heat this area uniformly. 

6. A portable electrical heating unit that is 
sufficiently flexible to conform to different 
shaped objects to be heated, comprising a sheet 
of flexible material provided with an electrically 
conductive rubber composition to impart current 
conducting and heating properties to the sheet, 
and electric conductor wires secured along the 
sheet in spaced relation to each other so that 
current will be conducted across the area of the 
sheet lying between these, wires to heat this 

e8. - . 

7. A readily portable and flexible heating pad, 
comprising a heating unit consisting of a sheet 
of flexible material provided with an electrically 
conductive rubber composition to impart current 
conducting and heating properties to the sheet, 
electric conductor wires secured along the sheet 
in spaced relation to each other so that current 
will be conducted across the area of the sheet 
lying between these wires to heat this area, and 
covering material enclosing said unit. 

8. A readily portable and flexible heating pad, 
comprising a heating unit consisting of a sheet 
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of flexible material having applied thereto a plastic compound containing electrically con 
ducting carbon black in amount sufficient to im 
part current conducting and heating properties 
to the sheet, electric conductor wires secured 45 

3 
along two edges of the sheet in parallel relation 
to each other so that current will be Conducted 
from One wire to the other across the sheet to 
heat it uniformly, and covering material enclos 
ing said unit. 

9. A readily portable and flexible heating pad, 
comprising a plurality of heating units each 
consisting of a sheet of flexible material having 
applied thereto a plastic compound containing 
electrically conducting carbon black in amount. 
Sufficient to impart current conducting and heat 
ing properties to the sheet, electric conductor 
wires secured along two edges of the sheet in 
parallel relation to each other so that current 
will be conducted from One wire to the other 
across the sheet to heat it uniformly, means 
for conducting current to said wires, and cover 
ing material enclosing said units. 

10. A readily portable and flexible heating 
pad, comprising a heating unit consisting of a 
sheet of flexible material carrying sufficient elec 
trically conducting carbon black to impart cur 
rent conducting and heating properties to the 
Sheet, electric conductor wires Secured along the 
sheet in spaced parallel relation to each other 
so that current will be conducted uniformly 
across the area of the sheet lying between these 
parallel wires to heat this area uniformly, and 
covering material enclosing said unit. 

11. A readily portable and flexible heating 
pad, comprising two heating units each consist 
ing of a sheet of flexible material carrying suf 
ficient electrically conducting carbon black to 
impart current conducting and heating prop 
erties to the sheet, electric conductor . wires 
secured along the sheet in spaced parallel rela 
tion to each other so that current will be con 
ducted uniformly across the area of the sheet 
lying between these parallel wires to heat this 
area uniformly, Switch controlled means for sup 
plying current to either or both of said units, 
covering material enclosing said units, and an 
insulating sheet disposed between said units and 
having its edges secured to said cover, 
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