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1571 ABSTRACT 
An electrical resistance heating element having a con 
stant wattage per unit length comprises a conductor 
rod enclosed by a braided tubular insulator which in 
turn is enclosed by a braided tubular conductor. 
Strands of yarn having a high electrical conductivity 
and a high electrical resistance are interwoven be 
tween the inner and outer surfaces‘ of the tubular insu 
lator to form a plurality of parallel resistors between 
the conductor rod and tube. 

3 Claims, 3 Drawing Figures 
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CONSTANT WATTAGE HEATING ELEMENT 
The present invention relates to electrical resistance 

heating elements, and, more particularly, to such a 
heating element having a constant wattage per unit 
length. 
Various forms of electric cables have been proposed 

for use as electric heaters in longor short lengths. Such 
heater cables generally comprise a pair of conductors, 
separated from each other by a semi-electrically con 
ducting material or a material which is electrically con 
ductive but has a high electrical resistance. The con 
ventional heater cable constructed in the foregoing 
manner constitutes a series-connected resistance de 
vice with a total electrical resistance of the cable de 
pending upon its length. Such heater cables have the 
disadvantage that they must be cut to a predetermined 
length depending upon their proposed use, and this 
length cannot be varied since to do so would vary the 
electrical resistance characteristics. 

It has been proposed to construct an electrical heater 
cable having a constant wattage which would produce 
a given watt density or watts per unit length for a given 
voltage independent of the length of the cable. While 
several forms of such electrical heater cables have been 
proposed, they have had the disadvantage that the 
manufacturing thereof was complicated and expensive. 
Further, it has been difficult to construct such a cable 
having a desired electrical resistance per unit length for 
various lengths of the cable. 
One of the objects of the present invention is to pro 

vide an improved electrical heater cable which has a 
constant wattage per unit length. 
Another of the objects of the present invention is to 

provide such an electrical heater cable which is rela 
tively inexpensive to manufacture and simple in con 
struction. 
According to one aspect of the present invention, an 

electrical resistance heating element may comprise a 
conductor rod enclosed by a tube of electrically insu 
lating material. A tubular conductor encloses the tubu 
lar insulator. Means are provided in the tubular insula~ 
tor to de?ne a plurality of parallel discrete-like resistors 
between the conductor rod and tube so that the heating 
element has a constant wattage per unit length. The in 
sulating tube may comprise a braid of insulating yarn 
within which are interwoven strands of a yarn having a 
high electrical conductivity and a high electrical resis 
tance. These strands are woven between the outer and 
inner surfaces of the tubular insulator braid so as to 
form electrical conductors between the conductor rod 
and tube. 
Other objects, advantages, and features of the pres 

ent invention will be apparent from the accompanying 
description and drawings which are merely exemplary. 

In the drawings: 
FIG. 1 is a perspective view of a portion of an electri 

cal heater cable according to the present invention with 
successive layers of the cable being cut away to show 
the details of construction. 
FIG. 2 is a perspective diagrammatic view of the tu 

bular insulating braid showing the manner in which a 
strand of electrically conductive material is interwoven 
therethrough; and, 
FIG. 3 is a longitudinal sectional view diagrammat 

ically showing the conducting yarn in the tubular insu 
lator braid. 
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2 
Proceeding next to the drawings wherein like refer 

ence symbols indicate the same parts throughout the 
various views, a speci?c embodiment of the present in 
vention will be described in detail. 
As may be seen in FIG. 1, there is indicated generally 

at 10 an electrical heater cable according to the present 
invention. The cable comprises a copper or suitable 
conductor rod or wire 11 surrounded by a coaxial tubu 
lar braid l2 woven from an electrically insulating yarn. 
One or more strands of an electrically conductive yarn 
13 which has a high electrical resistance are interwoven 
in the insulating braid 12 so that portions of the strand 
13 are exposed on the inner surface 14 and outer sur 
face 15 of the tubular braid In this manner, a number 
of electrically conductive high resistance paths are 
formed through the insulator. 
One example of electrically conductive strands is a 

strand of fiber glass or quartz which can be subjected 
to millimicron-size particles of a highly conductive ma 
terial in a colloidal suspension. Materials such as graph 
ite, silicon carbide and other semiconducting materials 
can be used. One colloidal suspension is “Aquadag" E, 
“Aquadag” being a trademark of Acheson Colloids Co. 
for colloidal graphite in water with pH correction addi 
tives and other compounds that enhance adhesion to 
glass. Merely as an example, the material could have a 
resistance of 8 megohms per foot. 
The insulating braid 12 is in turn surrounded by a co 

axially positioned braid or conductor means 16 of elec 
trically conductive material such as copper strands. 
Surrounding the conductor braid 16 is a protective 

sheath formed of an electrically insulating material 
which in turn may be enclosed by an outer protective 
sheath of stainless steel or suitable material. The outer 
casing 17 could also comprise a stainless steel foil hav 
ing stainless steel wire braid or seam welded stainless 
steel sheath. 
The result of interposing a braid of insulating mate 

rial having electrically conductive strands interwoven 
therein between a rod conductor and a tubular conduc 
tor is to form in effect a pair of conductors with a plu 
rality of resistors connected between them in parallel. 
The result is a heater cable which a user can cut to any 
desired length in the field, and the resultant cut cable 
will maintain its given unit wattage or resistance. 

It is to be understood that changes in various details 
of construction and arrangement of parts may be made 
without departing from the spirit of the invention ex- 7 
cept as de?ned in the appended claims. 
What is claimed is: 
1. An electrical resistance heating cable comprising 

an electrical conductor rod, a coaxial tubular electrical 
insulating braid enclosing said conductor, a tubular 
electrically conductive braid enclosing said coaxial tu 
bular insulating braid, and strands of electrically con 
ductive yarn of high electrical resistance in said coaxial 
tubular braid exposed at spaced points on the inner and 
outer surfaces of said coaxial tubular braid defining a 
plurality of high resistance paths between said conduc 
tor rod and coaxial tubular braid whereby the heating 
element has a constant wattage per unit length. 

2. An electrical resistance heating element as 
claimed in claim 1 wherein said coaxial tubular insulat 
ing braid comprises a braid of insulating yarn. 

3. An electrical resistance heating element as 
claimed in claim 2 wherein strands of a yarn having a 
high electrical conductivity and a high electrical resis 
tance are interwoven in said braid of insulating yarn. 
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