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’To all wkom i? may concem: 
Be it known that I, LUTHIER D, SMITH, a 

citizen of the United ‘States, and a resident 
of Toledo, in the county of Lucas and State 
of Ohio, have invented certain \new and 
useful Electric Heating _Elements; and I do 
hereby declare the following to be a full, 
clear, and exact description of the inven 
tion, such as will enable others skilled in ’ 
the art to which it appertains to make and 
use the same, reference being had to the ac 
companÿing drawings, and to- the charac 
fers of reference marked thereoh, which. 
form a part of this spcci?cation. 7 
This invention relates particularly to elec 

trio heating coils of the character in which 
a current of electricity is passed through a 
conductor, which o?‘ers su?îcient resistance 
to the current to produce a required amount 
of heat under variable conditions .of the 
electrical voltage,'and has for its primary 
object t0 render said heating coil or con 
ductor more durable and lasting in use. 

It will be understood that the alloys of 
metal now in common use have various re 
sistance conductivity and that by variations 
of length and ‘cross section various carrying 
capacities for creating a desired amount of 
heat can be obtained, and that alloys such 
as ‘chromium and nickel are now Îrequently 
used in single strands of adequate size and 
length to-obtain desired temperatures when 
placed in an electric circuit. 

It will also be well known that in the 
preparation and alloying of di?erent met-y 
als uneven results are obtained and that; 
when the ailloyed resistor is placed in use, 
sections of the coil will become hard and 
brittle and “büm-outs” readily occur by a 
high temperature, such as would be gener 
ated in the coil by the passage therethrough 
of a current of higher voltage than it was 
designed in cross section or length to carry; 
the frequency of defects and “burn-outs” 
depending upon the unequal alloying of the 
basic materials employed and upon defects 
in drawing and misuse. _ . 

I have discovered that by forming a re 
sista‘nce or heating coi-l of two or more suit 
able conductors of either pure or alloyed 
metal and placing them in intimate contact 
ing relation, as by twisting or interweav 

' ing them together with two at least 
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thereof of di?’erent physical properties 
or electrical characteristics, the united 
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strands or conductors will enduro very 
considerable variations in voltage, and in _ 
case one or more strands burned out be 
cause of unequal alloying of the metal or 
by reason of defects therein, the union is 
maintained by the other member, acting as 
a truss wire or support to carry the current 
across the gap. ‘ 
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Obviously there is nothing new in unit- x 
ing the ends of a broken heating coil by 
twisting another wire of ‘the same or dif 
Œerent electrical properties around each end 
for the purpose of closing the circuit. This 

‘is common practice arising from the fre 
quency with whichyalloyed metals burn out 
under electrical resistance heat. So far as 
I know, however’, no interwoven or twisted 
plurality of strands of unlike electrical 
properties have been employed as a resist 
ance element or heating unit and no auxil 
iary strand of suitable material has been 
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united with the prime electrical resistance » 
wire or wires to serve as a continuous truss 
wire theref0r and to form a bridging union 
where breaks or burn-outs occur therein. 
The object of my invention is to produce 

a heating coil in which these defects shall 
be overcome in a simple and convenient 
manner, and while ‘I would not limit my 
self to the use of any of the common alloys 
or pure metals now employed, I will, for 
example, instance the use of 25 feet of #25 
gage alloy metal of chromium and nickel 
in an electric circuit of 110 volts, giving a 

_ dissipation of approximately 200 watts and 
heat suf?cient to turn the metal slightlyTed. 
If this wire is shortened, as commonly donc, 
to 7 feet in length, it will give approxi 
mately 700 watts dissipation and become 
white hot to a melting point and will last 
but a very short time in use. I ?nd, bow 
ever, that by twisting or otherwise inti 
mately uniting with the 25 foot length of 
resistance wire, a wire of different physical 
properties, as for instance the metal known 
as monel, and preferably connecting thein 
terwoven or intimately connected wires in 
parallel relation in an electric circuit, the 
coil will ‘dissipate 700 watts and stand the 
strain of heat without deterioration or 
“burn-outs”, even at double the voltage, and 
that when “burn-outs” occur, they occur in 
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the alloyed material and not in the truss_ ‘ 
strand. ' - 

In the drawings I have illustrated a three 110, 
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strand resistant coil.ï Wh?e each strand_ 
preferably 'has?i?'erent physical ‘properties ' 
or electrical resistance, two may be of like 
character if desired, and each of said strands 
may be'of pure or alloyed metal. Various 
metals suitable for the purpose can be used. 
Very âatisfactory results are obtained by 
the use of one strand of alloyed chromium 
and nickel and another strand of monel 
metal. . 

Having thus described my invention, what 
I daim as new and desire to secure by Let 
ters Patent, is—— _ ' 

1. An electric resistance heating clament 
composed of ‘a plurality of conductors, com 
bined side’ by side in intimate contact and 
having 'di?erent physical properties.f 

42. n electric Teslstance heating elenient 
composed of a, plurality of electrical- con 
ductors twisted together in intimate relation 
and having di?erent electrical} conductivity. 

3. An electric resistance heàting element 
composed of'a plurality of electrical conduc 
tors, With one of suitably alloyed material 
of chromium and-nickel, supported and in-’ 
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‘ timately interwoven With on‘e ' of ' mone1 

metal. v _ 

‘4:. ‘An electric res‘istance heating element 
composed of a plurality of electrica1 con 
ductors, _with one of su1table alloy_ed meta1 
supported and intimately interwôÿen with 
one of'lower electrical resistance. 

' 5. A deÿice in Whi’ch electrical energy is 
converted into heat, comprising metal con 
ductors intimately connected throughout 
their effective lengths and having unequal 
temperature coe?ic1ents. ' ' 

6. An electric resistance heating element 
composed of a pluralit 0f electrical con 
ductors combined side- y-side in intimate 
contact, and two at least thereqf having dif 
ferent elect‘rical resistance. 

7. An electric resistance heating element 
composed of twisted cor‘1ductor strands, two 
at least of which are of different electrical 
resistance. , 
In testimony whereof I have hereunto 

_signed my name to this speci?cation. 

'‘ LUTHER D. SMITH. 

30 

35 

40 

45 


