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My invention relates to methods and apparatus 
applicable to electric induction furnaces, and par 
ticularly to pool surrounding furnaces. 
A purpose of my invention is to conduct heat 

reaching the electrical insulation near a furnace 
inductor rapidly to a zone of cooling application, 
which preferably will be the inductor, itself, so 
that the temperature of the electrical insulation 
and of the adjacent refractory will remain below 
the melting and below the electrical breakdown 
points of the insulation. 
A further purpose is to electrically insulate an 

inductor' with material within the higher rather 
than the lower range of heat conductivity among 
heat resistant electrical insulators, using, for ex 
ample, carborundum or “Vitrex.” ?? 
A further purpose is to apply such a heat re 

sistant electrical insulation of high heat conduc 
tivity to the inside of an inductor, and desirably to 
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coat the inside of the electrical insulation of high 
heat conductivity with porcelain enamel, so that 
the composite layers will insulate the inductor 
and the porcelain enamel will mechanically pro 
tect the electrical insulation of high heat conduc 
tivity against other parts of the furnace while the 
electrical insulation of high heat conductivity will 
conduct heat escaping from the charge to a point 
of cooling application. i. 
A further purpose is to thermally insulate an 

induction furnace charge from the inductor to 
shield the inductor from the bulk of the heat of 
the charge, and to conduct any, heat escaping 
through the heat insulation rapidly to heat trans 
fer relation to a cooling medium to be removed 
from the furnace, - 
A further purpose is to surround a renovable 

furnace crucible with a layer of carborundum to 
bear the abrasion due to removal and insertion 
of the crucible and to protect the remainder of 

temperature changes, the carborundum itself 
forming a surface layer which has a low coefficient 
of expansion and therefore has little or no tend 
ency to crack. 
A further purpose is to protect the exposed 

parts of an oxidizable muffle, and particularly a 
graphite muffle, against Oxidation by covering 
them with carborundum. 

Further purposes appear in the specification 
and in the claims. 

I have chosen to illustrate my invention by a 
few forms only of the many in which it might be 
applied, choosing them from the standpoints of 
easy construction, satisfactory operation and . 

convenient exemplification of the principles in 
volved. 

Figure 1 is a diagrammatic central vertical sec 
tion of an induction furnace embodying my in 
vention in which the thicknesses of the layers in . 
the furnace wall have been exaggerated with re 
spect to the size of the furnace itself in order to 
illustrate more clearly the positions of the va 
rious materials. 

Figure 1a is an enlarged fragmentary section 
of a variation of Figure 1. 

Figure 2 corresponds generally to Figure 1, but 
shows a variation in the structure of the furnace 
Wall. X 

In the drawing like numerals refer to like parts. 
In the past considerable difficulty has been en 

countered in electric induction furnaces because 
of electrical breakdown of the inductor coil. 
Study of the problem has taught me that the 
heat conductivity of the electrical insulation close 
to the inside of the inductor coil is very important. 
In one experiment I coated the inside of an 

inductor coil with a composite heat resistant elec 
trical insulation having, as a whole, a low heat 
conductivity as compared with other heat resist 
ant electrical insulators. The electrical insula 
tion used was a material sold on the market as 
"Vitrex', and containing asbestos fiber, sodium 
silicate and about 75% of clay (aluminum oxide 
with various silicates). Inside this material II 
placed sheets of bonded mica. 
The asbestos-sodium silicate-clay itself has 

high heat conductivity as compared with other 
heat resistant electrical insulation materials, but 
mica conducts heat very poorly, and imparts a 
low heat conductivity to the composite mass. 

Inside the electrical insulation I placed a charge 
to be heated, and filled the space between the 
electrical insulation and the charge with heat 
insulation. 

In operation the electrical insulation broke 
down electrically, short circuiting the inductor, 
and even melted. I then repeated the experi 
ment upon the same furnace, eliminating the 
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mica and using asbestos-sodium silicate-clay 00 
alone as electrical insulation for the inductor. 
A superficial analysis of the problem would lead 

one to expect that elimination of the mica would 
be harmful, because the heat conductivity of the 
asbestos-sodium silicate-clay alone is greater 
than that of the asbestos-sodium silicate-clay in 
combination with mica, and the theory in the past 
has always been that as much and as good heat 
insulation should be used between the inductor 
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a.ind the charge as the space and the requirement 
for electrica.iii)Sliation will permit. 
Contrary to this supposition, however, no elec 

trical reakdown or melting occurred where 
asbestos-Scdily in Silicate-clay aione was used as 
the electrical insulation. The presence of mica, 
instead of inproving the eiectrical insulation, 
Was in fact destructive, of the electrical insula 
tiga. 

I have discovered that the electrica break 
down and melting of the electrical insulation when 
mica, was present in the asbestos-Sodium silicate 
clay was due to the low heat conductivity of the 
electrical insulation, attributable to the mica. 
Some heat from the charge passed through the 
heat insulation and came in contact with the 
electrical insulation. There the heat accumu 
lated and raised the temperature of the electrical 
insulation gecause of the low heat conductivity 
Cf the electrical insulation. The result was elec 
trical breakdown and finally melting of the elec 
tricai insulation. 
My in vention involves the use of heat resistant 

electricai insulation of high heat conductivity 
inside the inductor and/or between its turns. In 
this Way the heat which inevitably escapes from 
the charge through the heat insulation and comes 
in contact with the electrical insulation is con 
ducted rapidly to a point of cooling application 
Without being allowed to accumulate and raise 
ühe teinperature of the electrical insulation. 
Sectrical breakdown and melting of the electri 
cal inslation are thus avoided. 

instead of asbestos-sodium silicate-clay I may 
use carborundum as a heat resistant electrical 
insulation of high heat conductivity, particularly 
in large furnaces operating at moderate voltages. 
in Some cases it may apply the carborundum in 
Tick form, desirably employing carborundum 
Cement as mortar. 

În general i consider that heat resistant elec 
trical insulation materials which consist of re 
fractories sufficiently closely bonded to approach 
the vitreous state will serve as my heat conductive 
electrical insulation. 
As the highly thermally conductive electrical 

insulation may not be highly resistant to abra 
Sion and Inay be difficult to spread smoothly, i. 
Eprefer to coat its inner surface with a white por 
celain enamel of which there are several on the 
market, one of which is known as 'insalute". 
SPorcelain enannel is a good electrical insulation, 
is very heat resistant, and forms a desirable pro 
tection for the highly thermally conducting elec 
üricai instilation a di retaining YiJalil for the heat 
ilastilation. 

3 5. 

i rior of the inductor coii. 

in its broadiest &Spects, ray intention inerely 
requires the use of a heat resistant electrical in 
Sulation of high heat conductivity, as compared 
With other Such insulations, adjacent to the inte 

his is independent of 
the use of heat insulation between the electrical 
insulation and the charge. 

towever, any heat resistant electrical insula 
tion of high eat conductivity cooperates with 

I heat insulation between the electrical insulation 
3.ind the charge to 3urther advantageously avoidi 
da3age of electical breakdown and neiting of 
the electrical insuiation and to avoid excessive 
cooling reguirements for the inductor coil. 

the eat i Station reduces the rate of heat 
traisie áircii, the cisarge to tie outer part of the 
furnace 77aii, including tine electical insulation, 
and, as it were, retains the ea?t in tire charge. 
3ut &nd 22:28.tte? '&ac87 gCod the Sheat, insliiation, and, 
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how thick tha layer of heat insulation, some heat 
vyili inevitably escape through the heat insula 
tion to the outer parts of the furnace Wall. This 
is particularly true because the layer of heat in 
Sulation cannot be of indefinite thickness, since 
the inductor coil must be relatively close to the 
charge for good inductive coupling. 

Recognizing that some heat escape through the 
heat insulation is inevitable, I depart from the 
prior practice, in the prior art it has been aS 
Sumed that the best way to provide for the heat 
inevitably passing through the heat insulation is 
to use within the inductor coil electrical insulation 
of low heat conductivity, so that the electric insu 
lation will itself further reduce the rate of heat 
transfer. However, as explained above, heat has 
accumulated in the electrical insulation, causing 
its electrical breakdown. 

place around the heat insulation heat re 
sistant electrical insulation of high heat con- 95 
ductivity so that the heat insulation prevents the 
escape of the bulk of the heat in the charge, and 
any heat which, in spite of the heat insulation, 
reaches the electrical insulation, is rapidly Con 
ducted to the inductor coil for removal by the 
cooling medium and is not allowed to accumulate 
in the electrical insulation to cause possible elec 
trical breakdown or melting of the electrical 
insulation. X 
There are then two aspects of this portion of 103 

my invention. Where no heat insulation is used 
inside the inductor aside from the ordinary re 
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fractory olding the charge, the high heat con 
ciuctivity of the electrical insulation permits 
rapid removal of the escaping heat and prevents 11() 
electrical breakdown, To this extent, the highly 
thermally conductive electrical insulation makes 
possible the elimination of heat insulation where 
it would otherwise be necessary. 

Secondly, the highly thermally conductive elec- 15 
trical insulation cooperates with the heat insula 
tion. The heat insulation prevents the escape of 
the bulk of the heat, and the highly thermally 
conductive electrical insulation harmlessly re 
noves the heat which does escape. Therefore my 120 
invention is advantageous both with and with 
out heat insulation between the electrical insula 
tion and the charge, 
There is a further important feature of my in 

vention which is applicable especially to furnaces 25 
having removable crucibles. 

Particularly in the melting of precious metals, 
and of special alloys of which small heats only 
are Sed, it is desirable to remove the crucible 
bodily from the furnace and to reinsert it, with- 130 
Out regard to whether the crucible and furnace 
Wall are at the same temperature at the time of 
reinsertion. 
Furthermore, as the crucible is not always act 

curately centered when it is removed or reinsert 135 
ed, it strikes or slides against the wal, abrading 
the wall surface. Particularly where the heat in 
Sulation is especially suited to cooperate with the 
highly tiermally conductive electrical insulation 
of my invention, the heat insulation is not very 40 
resistant to inechanical shock. 

i have found that these difficulties may be 
avoided by coating with carborundum the inside 
Surface of the furnace wall with which the out 
Side of the crucible comes in contact. The car. 145 
bor Indum is best applied as carborundum i ce 
ment. Cargorundum cement is a mixture of sili 
con carbide and a binder, such as, for example, 
Sodiliin siicate. ? 
CarbC3"undura is very resistant to abrasica, so 150 
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that the furnace wall will not suffer in spite of 
considerable battering and rubbing during in 
Sertion and removal of the crucible. Due to its 
low coefficient of expansion, carborundum will 
not crack when it is rapidly heated or cooled. 
Also, during periods of rapid heating or cool 
ing, the carborundum distributes the heat rapidly, 
so that local zones of higher temperature in the 
furnace Wall are avoided. 
Thus it is seen that the carborundum inner 

coating makes possible the use of heat insula 
tion inside the highly heat conducting electrical 
insulation in furnaces having removable cruci 
bles where otherwise heat insulation could not 
be used because of abrasion, or where a second 
crucible would be required outside of the remov 
able crucible to protect the heat insulation, with 
consequent danger of cracking the second cruci 
ble during withdrawal or reinsertion of the re 
movable crucible. 

In the drawing illustrate several structures 
embodying my invention. 

Referring first to Figure 1, the inductor coil 10 
is intended to be conventional, and is illustrated 
as comprising flattened water cooled tubing Sup 
plied with water through connections not shown, 
The inductor coil is supplied with current from 
any suitable source connected at 11 and 12 and 
using any desired circuit connections. 
In heat transfer relation with and usually 

against the inner surface of the inductor coil I 
place heat resistant electrical insulation 13 of 
high heat conductivity. In moderate sized fur 
naces this will preferably be “Vitrex," while on 
large furnaces carborundum may be used, par 
ticularly where the voltages are comparatively 
low. The high thermally conductive electrical 
insulation will usually be inserted between the in 
ductor coil turns as at 14. 
Asbestos-sodium silicate-clay is applied as a 

viscous plastic mass which hardens after appli 
cation, and becomes highly heat conducting in 
spite of the presence of asbestos. I believe that 
the asbestos fails to make the mass thermally in 
sulating because it is impregnated with sodium 
Silicate. 

In the asbestos-sodium silicate-clay, asbestos 
acts as an electrical insulation and mechanical 
binder and sodium silicate serves as a binder and 
as a highly thermally conducting impregnating 
material. Other heat resistant fibrous materials 
could replace the asbestos. Clay electrically in 
sulates and gives body, and could be replaced by 
other bodying materials. 
Without regard to replacing ingredients in the 

asbestos-sodium silicate-clay, any other heat re 
sistant electrical insulation of high heat Con 
ductivity could be used. 
Over the inner surface of the asbestos-sodium 

silicate-clay or other suitable material II spread 
a layer of porcelain enamel such as insalute 15 
for protection and additional electrical insula 
tion, as previously explained. 
The layer of highly thermally conducting elec 

trical insulation should be thick enough so that 
the temperature of the electrical insulation near 
the inductor coil does not rise high enough to 
make the highly thermally conducting electrical 
insulation or the porcelain enamel, where it is 
used, break down electrically. , 
The thicknesses of the various layers will of 

course be dependent upon the size of the furnace, 
the closeness of coupling with the secondary re 

3 
operate, the rate of cooling application, and many 
factors too numerous to mention. 

In One moderate sized furnace using a six inch 
inductor coil, which I cite merely as an example, 
I have found that a highly thermally conduct 
ing insulating layer inserted between the turns 
of the inductor coil and extending for approxi 
mately one-sixteenth inch inside the inductor, 
coated with a layer of porcelain enamel approxi 
mately one-eighth inch thick, is quite satisfac 
tory. 
These dimensions are not even to be considered 

Suggestive, because they are matters of design, 
and will differ widely with the practice of differ. 
ent designers and the uses to which the furnace 
is to be put. 
Within the electrical insulation and outside 

the charge suitable heat insulation 16 is located. 
While the heat insulation may be of any suit 
able material, I preferably use a lamp black, of 
which several varieties are on the market, one 
Very desirable form being known as “therma 
tomic' carbon. Zircon sand is satisfactory as 
a heat insulation for some uses. Finely divided 
silica or diatomaceous earth would also serve for 
lower temperatures. 
The thickness of the heat insulation layer is 

again a matter of design, but in moderate sized 
furnaces I have found three-eighths of an inch 
of thermatomic carbon to be sufficient. 
Where thermatomic carbon is used as heat 

insulation, it should be protected against oxida 
tion. I therefore use a suitable protecting coat 
ing on the exposed surfaces of the heat insula 
tion. As an example I illustrate carborundum at 
17 above the furnace base 18, and at 19 at the 
top of the furnace. It will preferably be applied 
as carborundum cement. 
The kind of charge with which my invention 

is to be used and the detail of the furnace as 
controlled by the kind of charge are immaterial 
to the broad aspects of my invention. To make 
this more clear, I illustrate in Figure 1 a muffle 
and in Figure 2 a crucible. 
The muffle of Figure 1 is suitable for heating 

metals or refractories. I illustrate an electri 
cally conducting muffle shell 20 covered at 21 and 
containing a refractory charge 22 and tempera 
ture measuring cones 23. 
As the muffle will ordinarily be of graphite, 

coat its exposed surface with carborundum which 
I find to be excellent to prevent oxidation provided 
it be not exposed to molten metal. I believe that 
it is new to coat a graphite muffle with car 
borundum to prevent oxidation, and to apply it, 
as I preferably will, as carborundum cement. 

In Operation the current passing through the 
inductor coil induces secondary current in the 
nuffle 20, heating the muffle. 
comes heated, it in turn heats the charge. In 
spite of the heat insulation 16 and the heat in 
sulating properties of the porcelain enamel 15, 
heat comes into contact with the inner surface 
of the heat resistant electrical insulation of high 
heat conductivity 13. The heat is rapidly con 
ducted by the highly thermally conducting elec 
trical insulation to the inductor coil because of 
the high heat conductivity of that material. 
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which readily oxidizes on exposure to the air, I 

As the muffle be- 85 

When the heat reaches the inductor coil, it passes 145 
through its walls and is absorbed by the cooling 
medium flowing in the walls and carried with 
the medium from the furnace. It will be under 
stood of course that other cooling means could 

quired, the temperature at which the furnace will be used, as by conducting the heat from the high- 150 
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2. * 
ly thermally conducting electrica insulation to 
Seine point of Cooling application other than the 
inductor coil. 

3For example in Figure la show the induictor 
coil 0 consisting of a Solid strip having a hollow 
Water-carrying passage 10' near its Outer edge. 
Highly terrially conducting electrical insula 
tion 3 is placed between the turns of the induc 
tor azad over its inside edge and a coating of 
porcelain erained 15 is spread over the inner sur 
face of the electical insulation of high heat con 
ductivity. 
Within the porcelain enamel I show heat insul 

lation 16. Taus heat Which escapes through the 
'heat insulation 6 and the porcelain enamel 15, if 
gorcelain enamel be used, is picked up and car 
ried by the highly thermally conducting electri 
cai i Station 3 to the inductor coil 10. It then 
passes through practically the entire width of 
the inductor coil turn to the outer edge where 
it cones in contact with the cooling medium in 
the passage 10' and is transferred to that 
reditiin. 
The form of Sigure d is desirable because it 

removes the Water-carrying passages further 
from the heating zone, decreasing the danger of 
explosion in case of leakage, while still conduct 
ing, the heat rapidly to the coolinig medium 
through the heat resistant electrical insulation 

3. 
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of high heat conductivity and the Solid inductor 
coil Walls. 
Thus the highly thermally conductive path 

through the electrical insulation of high heat 
conductivity is continuous from top to bottom of 
the inductor coil, and distributes the heat 
through fins, as it were, at the outer ends of 
which cooling Occurs. 

In Figure 2 I show my invention applied to a 
furnace specially suited to heating electrically 
conducting charges, with or without melting. 
The best application will probably be to melting, 
although the insulation could be/applied in many 
other furnaces, as for example, in continuous 
heating furnaces. 
The furnace of Figure 2 is generally similar in 

construction to the furnace of Figure 1 as far as 
the application of the highly thermally conduct 
ing electrical insulation 13 and porcelain ename: 
i5 are concerned. Heat insulation is shown at 
S as before. 
inside the heat insulation I show a crucible 

20', adapted to be removed from the furnace and 
reinserted. Over the heat insulation ard around 
the crucible place carborundium 24, preferably 
applied as carborundulin celinent, to protect the 
heat insulation mechanically from abrasion dur 
ing renoval and reinsertion of the crucible, as 
well as to protect the furnace wall against crack 
ing from rapid changes of temperature. Because 
of its low coefficient of expansion, the carborun 
dium may be rapidly heated or cooled without 
cracking. Because of its high heat conductivity 
it distributes applied heat to a large area of the 
Wall rather than merely locally, thus avoiding 
unevenness in heating or cooling of the wall. 

find that One-eighth to three-sixteenths of 
an inch is sufficient thickness for the layer of 
carborundu II. in ordinary cases, but I do not limit 
nyself to any particular thickness. 
To provide for expansion and contraction and 

to permit of easy removal and reinsertion of the 
crucible, a space 25 is left between the carbo 
rundum and the crucible. 

beiieve that i am the first to prevent electri 
cal breakdown of a heat resistant electrical in 
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sulation in an induction electric furnace by con 
ducting the heat which reaches the insulation 
rapidly to a point of cooling application. 

also believe that I am the first to confine the 
heat of the charge by heat insulation and then 
to dispose of any heat which escapes through the 
heat insulation to the electrical insulation by 
rapid conduction to a point of cooling application. 

I also believe that I am the first to insulate an 
inductor coil with asbestos-sodium silicate-clay 
Or a material containing ingredients substituted 
therefor. 

further believe that it is new to coat with car 
borundum the inside of a furnace wall adapted to 
engage a removable crucible. 
In view of my invention and disclosure varia 

tions and modifications to meet individual whim 
or particular need will doubtless become evident 
to others skilled in the art, to obtain part or all 
of the benefits of my invention without copying 
the structure shown, and I, therefore, claim all 
Such in So far as they fall within the reasonable 
Spirit and Scope of my invention. 

Having thus described my invention, what II 
claim as new and desire to secure by Letters Pat- i. 
ent is:- - 

1. In an electrical coil which may become heat 
ed during use, a winding, means for cooling the 
Winding and a coating containing heat resistant 
fibrous material and a binder on the winding to 1 
electrically insulate it. 

2. In an electrical coil which may become heat 
ed during use, a winding, means for cooling the 
winding and a coating containing asbestos and 
Sodium silicate on the winding to electrically in- 1 
Sulate it. ? , ? 

3. In an electitical coil which may become heat 
ed during use, a winding, means for cooling the 
winding and a coating containing heat resistant 
fibrous material, heat resistant bodying material 
and a binder on the winding to electrically insu 
late it. s 

4. In an electric induction furnace, an induc 
tor coil Surrounding the charge, means for cool 
ing the coil and electrical insulation for the in 
ductor coil containing heat resistant fibrous ma 
terial and a binder. 

5. In an electric induction furnace, an inductor 
coil Surrounding the charge, means for cooling 
the coil and insulation between and within the 
inductor coil turns containing heat resistant 
fibrous material and a binder. 

6. In an electric induction furnace, an induc 
tõr coil Surrounding the charge, electrical insula 
tion for the inductor coil containing heat resist 
ant fibrous material and a binder and porcelain 
enannel on the inner Surface of the electrical in 
Sulation. 

7. In an electric induction furnace, an inductor 
coil surrounding the charge, heat resistant elec 
trical insulation of high heat conductivity be 
tween and within the inductor coll turns and 
porcelain enamel on the inner surface of the 
highly thermally conducting electrical insulation, 
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8. In an electric induction furnace, a hollow i 
water cooled inductor coil surrounding the 
charge, electrical insulation for the inductor, coil 
comprising heat resistant fibrous material and 
a heat conducting binder and heat insulation be 
tween the electrical insulation, and the charge. 145 

9. In an electric induction furnace, a hollow 
Water cooled inductor coil - surrounding the 
charge, electrical insulation for the inductor and 
extending inside, the inductor comprising heat 
resistant fibrous material and a highly beat con 



0 

5 

30 

35 

40 

45 

50 

55 

70 

1,968,481 
ducting binder and thermatomic carbon between 
the electrical insulation and the charge. 

10. In an electric induction furnace, a hollow 
Water cooled inductor coil surrounding the 
charge, electrical insulation for the inductor and 
extending inside the inductor containing heat 
resistant fibrous material and a highly heat con-.. 
ducting binder, porcelain enamel on the inner 
surface of the electrical insulation and therma 
tomic carbon between the porcelain enameland 
the charge. 

11. In an electric induction furnace, an in 
ductor coil adapted to add heat to a charge, 
heat insulation of relatively low heat conductiv 
ity between the inductor coil and the charge to 
retain the bulk of the heat in the charge and 
electrical insulation between the heat insulation 
and the inductor coil and in intimate contact 
with the inductor coil, the electrical insulation 
being of substantially higher heat conductivity 
than the heat insulation and being free from 
electrical insulation adjacent the inductor coil 
on the side toward the charge having heat con 
ductivity as low as that of the heat insulation, 
whereby heat which escapes from the charge 
through the heat insulation is dissipated quickly 
and not allowed to accumulate to cause electrical 
breakdown of the electrical insulation. 

12. In an electric induction furnace, an in 
ductor coil adapted to add heat to a charge, heat 
insulation of relatively low heat conductivity 
between the inductor coil and the charge to re 
tain the bulk of the heat in the charge and elec 
trical insulation between the heat insulation and 
the inductor coil, between the turns of the in 
ductor coil, and in intimate contact with the in 
ductor coil, the electrical insulation being of sub 
stantially higher heat conductivity than the 
heat insulation and being free from electrical 
insulation adjacent the inductor coil on the side 
toward the charge having heat conductivity as 
low as that of the heat insulation, whereby heat 
which escapes from the charge through the heat 
insulation is dissipated quickly and not allowed 
to accumulate to cause electrical breakdown of 
the electrical insulation. , 

13. In an electric induction furnace, an in 
ductor coil adapted to add heat to a charge, arti 
flicial means for cooling the inductor coil, heat 
insulation of relatively low heat conductivity be 
tween the inductor coil and the charge to retain 
the bulk of the heat in the charge and electrical 
insulation between the heat insulation and the 
inductor coil and in intimate contact with the 
inductor coil, the electrical insulation being of 
Substantially higher heat conductivity than the 
heat insulation and being free from electrical 
insulation adjacent the inductor coil on the side 
toward the charge having heat conductivity as 
low as that of the heat insulation, whereby heat 
which escapes from the charge through the heat 
insulation is conducted quickly to the cooling 
means and not allowed to accumulate to cause 
electrical breakdown of the electrical insulation. 

14. In an electric induction furnace, an in 
ductor coil adapted to add heat to a charge, arti 
ficial means for cooling the inductor coil, heat. 
insulation of relatively low heat conductivity be 
tween the inductor coil and the charge to retain 
the bulk of the heat in the charge and electrical 
insulation between the heat insulation and the 
inductor coil, between the turns of the inductor 
coil, and in intimate contact with the inductor 
coil, the electrical insulation being of substan 

75 tially higher heat conductivity than the heat in 

5 
sulation and being free from electrical insulation 
adjacent the inductor coil on the side toward 
the charge having heat conductivity as low as 
that of the heat insulation, whereby heat which 
escapes from the charge through the heat insul 
lation is conducted quickly to the cooling means 
and not allowed to accumulate to cause electrical 
breakdown of the electrical insulation. 

i5. In an electric induction furnace, an in 
ductor coil adapted to add heat to a charge and 85 
electrical insulation for the inductor coil in in 
timate contact with the inductor coil and having 
heat conductivity of the order of materials of 
the class including carborundum and asbestos 
With Sodium silicate, free from electrical insu 
lation of substantially lower heat conductivity 
adjacent the inductor coil on the side toward the 
charge, which would impede heat transfer and 
encourage electrical breakdown of the electrical 
insulation. 

16. In an electric induction furnace, an in 
ductor coil adapted to add heat to a charge and 
electrical insulation for the inductor coil in in 
timate contact with the inductor coil between 
the turns of the inductor coil and on the side 100 
toward the charge and having heat conductivity 
of the order of materials of the class including 
carborundum and asbestos with sodium silicate, 
free from electrical insulation of substantially 
lower heat conductivity adjacent the inductor 0.5 
coil on the side toward the charge, which would 
impede heat transfer and encourage electrical 
breakdown of the electrical insulation. 

17. In an electric induction furnace, an in 
ductor coil adapted to add heat to a charge, 110 
means for cooling the inductor coil artificially 
and electrical insulation for the inductor coil in 
intimate contact with the inductor coil and hav 
ing heat conductivity of the order of materials 
of the class including carborundum and asbestos 11g 
with sodium silicate, free from electrical insula 
tion of substantially lower heat conductivity ad 
jacent the inductor coil on the side toward the 
charge, which would impede heat transfer to 
the cooling means and encourage electrical 120 
breakdown of the electrical insulation. 

18. In an electric induction furnace, an induc 
tor coil adapted to add heat to a charge, means 
for cooling the inductor coil artificially and elec 
trical insulation for the inductor coil in intimate 25 
contact with the inductor coil between the turns 
of the inductor coil and on the side toward the 
charge and having heat conductivity of the order 
of materials of the class including carborundum . 
and asbestos with sodium silicate, free from elec-130 
trical insulation of substantially lower heat con 
ductivity adjacent the inductor coil on the side 
toward the charge, whici - would impede heat 
transfer to the cooling means and encourage elec 
trical breakdown of the electrical insulation. 

19. In an electric induction furnace, an induc 
tor coil having a hollow water-carrying passage 
near its outside edge, heat insulation of relative 
ly low heat conductivity within the inductor coil 
and between the inductor coil and a charge to 140 
retain the bulk of the heat in the charge and 
electrical insulation between the heat insulation 
and the inductor coil, between the turns of the 
inductor coil, and in intinate contact with the 
inductor coil, the electrical insulation being of 45. 
substantially higher heat conductivity than the 
heat insulation and being free from electrical 
insulation adjacent the inductor Col. On the side 
toward the charge having heat conductivity as 
low as that of the heat insulation, whereby heat 150 

135 

  



0 

5 

20 

(S 
which escapes from the charge through the heat 
insulation is absorbed quickly and not allowed 
to accumulate to cause electrical breakdown of 
the electrical insulation. 

20. In an electric induction furnace, a hollow 
inductor coil adapted to surround a charge, 
means for artificially cooling the inductor coil, a 
heat insulating medium having low heat Con 
ductivity between the coil and the position of the 
charge and electrical insulation between the coil 
and the heat insulation in intimate heat trans 
fer relation with said coil, and free from other 
insulating media which would impede transfer 
of heat from the charge side of the electrical 
insulation to the coil. 
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396348 
2i. In an electric induction furnace, a hollow 

inductor coil adapted to surround a charge, 
means for passing high frequency alternating 
current through the coil and for heating the 
charge to a high temperature, means for artif 
cially cooling the inductor coil, a heat insulating 
medium having low heat conductivity between 
the coil and the position of the charge and elec 
trical insulation between the coil and the heat 
insulation in intimate heat transfer relation with 
said coil, and free from other insulating media 
which would impede transfer of heat from the 
charge side of the electrical insulation to the coil. 
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