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riginal application filed February 13, 1914, Serial No. 818,469. 

Serial No. 20,0ii, 95. 

To all choir, it may concern 
Be it known that I, RAN soy? W. DAVEN 

PoRT, a citizen of the United States of Amer 
ica, residing at Detroit, in the county of 
Wayne and State of Michigan, have invent. 
ed certain new and useful improvements in 
Methods of Forming Electrical Ileating 
Units, of which the following is a specifica 
tion, reference being had therein to the c 
companying drawings 
The invention relates to the luethod of 

forming electrical heating units of the em 
bedded resistor type, and it is the object of 
the invention to facilitate the embedding of 
the resistor, and also to obtain a construc 
tion in which there is good hermal conduc 
tion from the resistor on one side and ther 
inal insulation upon the opposite side. It 
is a further object to obtain a construction in 
whici the convolutions of the 'esistor are 
but slightly separated from each other, to 
concentrate the heat development without 
any danger of short circuiting between con 
volutions. 
An electrical heating unit of the embedded 

resistor type is disclosed in jay earlier ap 
plication, Serial No. 818,469, fied Feb. 13, 
1914, the present application being a divi 
sion thereof. 

In the drawings: 
Figure i is an elevation showing the 

method of coiling the resistor; 
Fig. 2 is a perspective view of the coiled 

resistor; 
Fig. 3 is a section showing the manner of 

engaging the resistor with the heat-insulat 
ing body; 

Fig. 4 is a similar view showing the spac 
ing in ember removed; and 

Fig. 5 is a cross section throigh the com: 
pleted unit. 
in the first step of my improved method 

of forming heating units, the resistor A, 
which is preferably in the form of a flat 
ribbon, is piaced adjacent to a destructible 
strip or ribbon C, such as string, cord, twine, 
etc., and is then bent or fashioned to have adjacent contacting portions. As specifi 
cally shown in Fig. 1, the bending is in a 
volute form, the convolitions of the re 
sistor being separated by the parallel con 
volutions of the destructible strip. After 
the coiling the convolutions a e heid from 
separation by suitable means such as binding 
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strips. D, and are preferably dipped in some 
adhesive, such as shellac. 
The second step is the covering of the coil 

with a plastic material, which is preferably a 
material of relatively low thernal condie 
tivity, an example of this material being 
infusorial silica with clay added for plas 
ticity. The destructible strip is preferably 
slightly less in width than the resistor, and 
therefore the plastic material will slightly 
center in between the resistor convolutions to 
obtain a binding effect thereon. 
The third step is the removal of the de 

structible strip, preferably by combustion, 
after which the ashes are cleared away, pref. 
erably by blowing. This leaves the spaced 
consolitions of the resistor, which are held 
by the slight embedding of their edges in 
the insulating material. 
The next step is in filling the interstices 

or spaces between the resistor convolutions 
with it plastic material of relatively good 
therina conductivity, an example of this 
inaterial being calcined bauxite or aluminum 
oxid with clay added for plasticity, and thie 
material is extended a sufficient depth to 
form the heat distributing body. 
The unit when completed as described will 

have the maximum portion of the surface of 
the resistor convolutions in contact with a 
good heat-conducting material, which will 
rapidly conduct the heat into the distrilout 
ing body. At the same time the is at insu 
lating boy, which is upon the opposite side 
of the ' sistor, will prevent loss of hat in 
this direction, and as both of the bodies are 
inited to each other, the resistor will be 
completely embedded and thoroughiy in 
stilated electrically. 
The destructible space' strip which is 

wound between the resistor convolutions is 
preferably a round cord, which will leave 
sufficient space at the edge of the resistor 
for binding engagement of the plastic nate 
rial. 
What I claim as my invention is:- 
1. The nethod of forming electrical heat 

ing elements, comprising the placing of a 
resistor strip and a strip formed of de 
strictible material adjacent to each other, 
bending said strips to form adjacent con 
tacting portions, placing plastic material on 
one side in binding contact with the resistor, 
and destroying the destructible element. 
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2. The method of forming electrical heat 
ing elements, comprising the placing of a 
resistor ribbon and a destructible strip in parallelism, bending Said parallel strips to 
form contacting adjacent portions, covering 
an area, placing plastic material of an elec 
trically insulating character on one side in 
binding contact with the edges of the re 
sistor, and destroying the destructible strip. 

3. The method of forming electrical heat 
ing elements, comprising coiling an elec 
trical resistor and a parallel spacing strip 
to cover an area. placing plastic material on 
one side of said area into binding contact 
with the edge of the resistor, and removing the spacing strip. 

4. The method of forming electrical heat 
ing elements, comprising winding together 
into a volute coil a length of resistor and an 
adjacent length of destructible strip, cement 
ing a plate of insulating material to one face 
of sail volute coil in binding contact with 
the edge of the resistor, and in burning out 
said destructible strip. 

5. The method of forming electrical heat 
ing elements, comprising Winding together 
a resistor and a pa'allel destructible space' 
strip to form a close coil, cementing a plate 
of insulating material upon one sile of said 
coil, destroying the spacer strip and remov 
ing the same, and filling the spaces vacated 
by said destructible strip with an electri 'ally insulating refractory material. 

(5. The method of forming electrical heat 
ing elements, comprising the winding to 
gether of a resistor ribbon and a destruc 
tible spacer strip to form a close coil, cement 
ing a plastic material of low thermal con 
ductivity upon one side of said coil, destroy 
ing said spacing strip, and placing a plastic 
material of relatively high thermal conduc 
tivity upon the opposite side of the coil and 
filling the interstices between the convolu tions. 

7. The netliod of forming electrical heat 
ing elements, comprising the winding of a 
resistor and a destructible spacing strip into 
a volute coil, coating one side of this coil 
With a plastic material, destroying the spac 
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ing strip and removing the same from the 
convolutions of the resistor, and coating the 
opposite side of said resistol with a plastic 
material. - 

8. The method of forming electrical heat 
ing units, comprising the winding of a re 
sistor element and a parallel destructible 
spacing strip into a volute coil, binding the 
convolutions together to temporarily hold 
the same in fixed relation, placing a plastic 
material on one side of the coil and forcing 
the same sufficiently into engagement with 
the convolutions of the resistor to bind the 
same in fixed relation, destroying the spac 
ing strip and removing the same from be 
tween the resistor convolutions, and filling 
the space between said convolutions and 
upon the opposite face of the coil with a 
plastic material. 

9. The method of forming electrical heat 
ing elements, comprising the winding of a 
resistor ribbon and a parallel strip of de 
structible material into a volute coil, coating 
one side of said coil with a plastic material 
of low thermo-conductivity and forcing the 
same sufficiently in engagement with the 
convolutions of the resistor to bind the same, destroying the spacing strip and removing 
it from between the resistor convolutions, 
and filling the space between said convolu 
tions and upon the opposite side of the coil 
with a plastic material of relatively high thermo-conductivity. 

10. The method of forming electrical heat 
ing elemeists, comprising the winding of a 
resistor and a spacing strip into a volute 
coil, coating one side of this coil with a 
plastic material, removing the strip from be 
tween the convolutions of the resistor, and 
filling the interstices between the convolu 
tions with an electrical-insulating, heat conducting material. 

In testimony whereof & my signature 
in presence of two witnesses. 

RANSOM. W. DAVENPORT. 
Witnesses: 

WM. J. BELKNAP, 
JAMES P. BARRY. 
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