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My invention relates to inductor coils in tended for use in heating by induction where 
the coil surrounds the charge. 
The main purpose of my invention is to 

5 provide the coil with rigid and preferably 
integral radiating surfaces through which 
the heat may be distributed to the best ad 
vantage. . 

A further purpose is to provide the radi. 
10 ating portions of the coil with circulation 

spaces longitudinally of the coil, so as to 
facilitate distribution of the cooling me. 
dium. - 

A further purpose, where air cooling is 
15 effected, is to provide the fins or webs with 

spacing circumferentially about the coil as 
well as generally lengthwise of the coil. 
A further purpose is to enclose a coil 

provided with radiating fins or webs with 
20 an enclosed coil so that special cooling liq 

uids may be used within it and about the fins. 
A further purpose is to provide a gas- or 

vapor-cooled inductor coil with cooling gas 
25 or vapor under pressure, taking advantage 

of the cooling effect of the expansion taking 
place in the gas or vapor. 
A further purpose is to apply the cooling 

medium through multiple paths of flow in 
30 order to reduce the fluid resistance and to 

use an enclosed casing to guide the paths 
of flow. - 

Further purposes will appear in the speci 
fication and in the claims. 
I have preferred to illustrate my inven 

tion by several variations only of but one 
main form, Selecting a form which is prac 
tical, efficient and inexpensive and which at 
the same time well illustrates the principles 40 involved. 

Figure 1 is a top plan view of one form 
of my invention. - 

Figure 2 is a broken side elevation of Fig 
ure 1 taken upon line 2-2. 

45 Figure 3 is a side elevation of the struc 
ture seen in Figure 1 except for slight 
variation in the location of the fluid inlet 
and outlet openings. 

Figure 4 is a section of Figures 3 taken 50 upon line 4-4. 
Figure 5 is a side elevation and Figure 

6 a top plan view of another modified form of Figure 1. 

35 

the inductor. 

Figure 7 is a top plan view of another form. 
Figure 8 is a diagrammatic view of one 

of my furnaces connected to a refrigerating machine. 
In the drawings similar numerals indicate like parts. 
The furnace inductor coil 10 is formed 

of edgewise wound flat copper strips, pro 
gressively wound and here in the form of 
a helix providing an interior inductor por 
tion 11 and outer cooling web 12. Between 
each two turns of the inductor coil spacing 
and insulating strip material 13 is wound. 
It is preferably spiralled into the space be 
tWeen the turns of the helix. In order to 
provide a suitable restrained space for the 
cooling medium, it is convenient to apply a 
Cap 14 at One end of the coil using its flange 
15 as a radial spacer to close that end of 
a casing 16 surrounding the webs and dis 
charging at some convenient point, in Fig 
ures 1 and 2 at the open bottom 17 of the casing past the bottom ring 14. Obviously 
other means are available and are shown. 
Alternating electric current is supplied to 

the coil by conductors 18 and 19 connecting with opposite ends of the coil. 
The radial width of the edgewise wound 

copper strip is considerably in excess of the 
inductor (conducting) portion of the strip, 
so that the web provided offers a consider 
able cooling surface in intimate (here in tegral) heat-transferring engagement with 
the inductor. 
In order greatly to increase the circula 

tion of cooling air or other gas or vapor, 
I remove the metal of the web at intervals 
as 20, so as to leave intervening fins or 
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leaves 21 and to permit fluid circulation be 
tween these fins, not only circumferentially 
as provided by the spacing of their spiral Windings, but also generally lengthwise of 
I find it more desirable to stagger the 

Openings 20 of one turn of the web with 
respect to the corresponding openings of 
the other turns of the web, rather than to 
have an axially straight path for air pas 
sage at each opening. In cutting the spaces 
between the fins I therefore first compress 
the inductor and its web tightly in an axial 
direction, prior to the insertion of the in 
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sulation between its turns, and cut or groove 
it longitudinally to produce the openings 
20 by slotting, planing, or otherwise, while 
in this compressed condition. As a result, 
that when E. turns spring or are sprung to 
their normal spacing, as shown in the illus 
tration, the openings cut, and correspond 
ingly the fins left, are somewhat, spiralled 
about the inductor, giving in addition to 
the circumferential air passage between the 
fins, longitudinally spiralled air spacing 
from one end of the inductor to the other 
or for such portion thereof as may be de 
sired-between the fins. 
In Figures 1 and 2 the air enters in several 

places at one end of the casing, preferably 
at the top, so as to provide as even a flow 
of air as possible through the longitudinal 
passages. It passes down through the 
openings 20 and out at the bottom of the 
casing. 

In Figures 3 and 4, by introducing air at 
22 at one end of the inductor and one side 
thereof and withdrawing it at 23' at the 
opposite end and side thereof, excellent cir 
culation of the air through the spaces and 
between the fins is secured even without the 
necessity of using baffles or other guides or 
separators to direct the air through or to 
any particular part or path within the cas 
ing or of the inductor, leaying such addi 
tional means of securing circulation avail 
able for further cooling effect where needed. 

However, I have shown such baffles in the 
upper and lower spaces 24, 25 at 26 and 27 
for the purpose of cutting off shortcutting 
of air across the top and down through the 
length of the inductor. As a result the air, except as it may pass circumferentially be. 
tween the pins, goes down the passage at 
the left of baffles 26, up the passages be 
tween the position of baffles 26 and 27 on 
each side of Figure 4 and down the passages 
at the right of the baffles 27. 

It will be seen from this illustration that 
even without the baffles entering the spaces 
between the fins, it is possible to get a very 
thorough circulation of air through the 
longitudinal and annular spaces provided, 
if direct longitudinal air flow be not desired. 

In Figures 5 and 6, much more reliance 
is placed upon passage of the air circum 
ferentially between the fins of adjoinin 
turns. In order to avoid short-circuiting o 
the air at the top or bottom as well as the 
necessity for the use of baffles to stop this 
short-circuiting, the spaces 24 and 25 are 
omitted and the top of the furnace is sub 
stantially at the top of the inductor. The 
air inlet 22 is divided and the air is in 
troduced at a plurality of points 22 along 
the length of the inductor. Air outlet is 
provided on the opposite side of the casin 
at a plurality of points 23 staggered wit 
respect to the inlet points 22. 
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It will be noted that but one line of inlet 
and one line of outlet openings is provided 
and that the two lines are directly opposite 
each other. One line will ordinarily be suf 
ficient. However, additional lines of inlet 
and outlet may be provided as needed and 
as illustrated in Figure 7, where opposite 
lines of inlet 22° are shown with interrine 
diate lines of outlet 23°, providing as man 
inlets and outlets as may be required in eac 
of as many angular positions, as may be 
selected. 
Though air is the simplest, most easily 

accessible and cheapest cooling medium for 
such a purpose available and ordinarily is 
therefore the most desirable, it will be ob 
vious that any other gas or vapor may be 
used for the cooling function and that what 
ever gas or vapor is applied, it may be used 
under pressure and with or without arti 
ficial refrigeration. Where artificial re 
frigeration is desired, any refrigerant may 
be used, so far as my purposes require, 
which is not inflammable or otherwise ob 
jectionable about a furnace. 
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In Figure 8, my furnace is shown as con 
nected by piping 23 with a diagrammatic 
refrigerating plant 28 adapted to supply 
any fluid refrigerant under pressure to the 
casing, with return therefrom through pip 
ing 22. In this case, the furnace casing 
must be closed to prevent escape of the re 
frigerating medium. 

I have not considered it necessary to de 
scribe in detail the insulating base and sup 
Ret upon which my furnace rests, as this 
as no part in the invention and may be of 

any character suitable for an inductor coil 
furnace having the characteristics of my in 
vention. 

For the same reason, I have not illustrat 
ed nor described the character of crucible 
suitable with my inductor coil furnace as it 
is not even necessary to use a crucible, as 
shown in various patents issued to me and 
the crucible, if used, may be of any charac 
ter suitable for direct heating or heating 
within the body of the crucible. 
Though in accordance with the statute, 

I have shown the best mode known to me of 
applying my invention, the description and 
discussion of this form will obviously sug 
gest to those skilled in the art other ways in 
which projecting fins or interrupted cooling 
surfaces with interm ediate spaces for cool 
ing fluid and means for effecting the cool 
ing may be provided which will secure all or 
a part of the benefit of my invention. It 
is therefore my purpose to include herein 
all such as come within reasonable spirit 
and scope of my invention. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent is: 

1. In an inductor furnace, an inductor of 
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spiral form having projections in heat con 
ductive relation therewith and spaces be 
tween the projections, in combination with 
a casing about the inductor and fluid supply 
for passing fluid through the spaces between 
the projections. 

2. In an inductor furnace, an inductor of 
spiral form having projections in heat con 
ductive relation therewith and spaces be 
tween the projections, both circumferentially 
and longitudinally of the coil, in combina 
tion with a casing about the inductor and 
fluid supply for passing fluid through the 
spaces between the projections. 

3. In an inductor furnace, a progressively 
wound inductor having its turns spaced lon 
gitudinally, and insulated one from the 
other, and having integral fins extending 
beyond the outside radius Óf the inductor 
and openings between the fins, in combina 
tion with means for passing cooling fluid 
through the spaces. 

4. In an inductor furnace, a progressively 
wound inductor having its turns spaced lon 
gitudinally and insulated one from the other 
and having integral fins extending beyond 
the outside radius of the inductor and open 
ings between the fins, staggered one turn 
With respect to another turn, in combination 
with means for passing cooling fluid through 
the spaces. 

5. In an inductor furnace, a progressively 
Wound inductor having its turns spaced ax 
ially and having integral fins extending be 
yond the outside radius of the inductor with 
grooves between, the fins and grooves spiral 
ling along the circumference of the inductor, 
in combination with a casing about the in 
ductor and means for passing cooling fluid through the casing. 

6. In an inductor furnace, a progressively 
wound inductor having its turns spaced ax 
ially and having integral fins extending be 
yond the outside radius of the inductor with 
grooves between, the fins and grooves spiral 
ling along the circumference of the inductor, 
in combination with a casing about the in 
ductor and means for passing cooling fluid 
through the casing, entering at the top, 
coursing through the grooves toward the bot 
tom and passing out at the bottom. 

7. In an inductor furnace, a progressively 
wound inductor having its turns spaced axi 
ally and having integral fins extending be 
yond the outside radius of the inductor with 
grooves between, the fins and grooves spiral 
ling along the circumference of the inductor, 
in combination with a casing about the in 

ductor and means for passing cooling fluid 
through the casing, entering at the top, pass 
ing to the bottom, reversely turned to course 
back toward the top and subsequently out 
of the casing. 

8. In an inductor furnace, a progressively 
wound inductor having its turns spaced axi 
ally, having integral fins extending beyond 
the outside radius of the inductor with 
grooves between, the fins and grooves spiral 
ling along the circumference of the inductor 
and baffles adapted to assist in the circula 
tion in combination with a casing about the 
inductor and means for passing cooling fluid 
through the casing, entering at the top and 
directed by the baffles downwardly, upwardly 
and downwardly to the outlet. 

9. In an inductor furnace, a progressively 
wound inductor having its turns spaced axi 
ally and having integral fins extending be 
yond the outside radius of the inductor with 
grooves between, the fins and grooves spiral 
ling along the circumference of the inductor, 
in combination with a casing about the in 
ductor and means for passing cooling fluid 
through the casing, entering at one side and 
leaving at another side at a plurality of 
points after coursing circumferentially 
through the spaces between the inductor fins. 

10. In an inductor furnace, a progressively 
wound inductor having its turns spaced axi 
ally and having integral fins extending be 
yond the outside radius of the inductor with 
grooves between, the fins and grooves spiral 
ling along the circumference of the inductor, 
in combination with a casing about the in 
ductor and means for passing cooling fluid 
through the casing, the casing having dis 
tribution space at the ends and outlets spaced 
from the inlet to require that the cooling 
medium course through the spaces between 
the fins. 

11. In an inductor furnace, a progressively 
wound inductor having its turns spaced lon 
gitudinally and having fins extending be 
yond the outside radius of the inductor and 
spaces between the fins and a casing therefor, 
in combination with means for passing a re 
frigerant medium under pressure between 
the fins from an inlet to an outlet. 

12. A spirally wound inductor of section 
having greater dimension in section radially 
than parallel with the axis, having a radial 
ly inner portion of the winding continuous 
and the radially outer portion of the winding interrupted. 

EDWIN F. NORTHRUP. 
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