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_ [57] I ABSTRACT 

’ There is disclosed herein longitudinal outer coil sup 
port means for a multisection inductionxcoil, the coil 

' comprising both cooling and power coil sections each 
_ including-a number of coil turns. The coil turns carry 

fastening devices at spaced portions of the periphery, 
the fastening means being aligned longitudinally of the 
multisection induction coil and projecting 'through 
longitudinally aligned, insulating sections. The outer 
edges of each longitudinally aligned group of insulat 
ing sections 'are disposed in a channel member. 

13 Clains, 5 Drawing ligures 
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. 1' . . . 

SUPPORT MEANS FOR INDUCTION COIL ' ' 

This invention relates to electric induction heaters 
and furnaces and particularly to means for supporting 
the turns of a multiple, open style coil or coil section, 
whether the same be a part of the power coil or cooling 
coil. > 

In ‘the past, it‘ has been known to support the coil 
‘turns by means of elongated, woodensupports disposed 
parallel with the axis of the coil and bolted tov the outer 

. periphery of the coil turns by means of studs welded or 
otherwise suitably secured to said coil ‘turns. In opera 
tion of the furnace, these wooden supports are sub 
jected to substantial stresses which tend to cause 
splitting of the wood. This, in turn, exposes the studs 
for possible arcing. v ‘ _ . 

The present invention, in the embodiment herein il 
lustrated and described, is directed to longitudinal coil 
supports each of which comprises a plurality ofwooden 
support sections supporting portions of the overall 
cooling and heating coil means, there being a single 
mounting member connecting all of the support sec 
tions in each longitudinal support. Studs carried by the 
coil turns and projectingthrough the wooden support 
sections and bolts connecting said section to the single 
mounting member are encapsulated and electrically 
isolated to prevent arcing. 

It is an object of theinvention to provide an'im-_ 
proved longitudinal support means for rigidly mounting 
the turns of an induction coil. ‘ _ 

Another object of the invention is to provide wooden 
longitudinal coil supports for an induction coil which 
will not split under load. 

Still another object of the invention is to provide lon 
gitudinal coil supports as set forth above wherein the 
coil studs are mounted in such manner as to prevent 
arcing. I 

Yet another object is to provide an improved longitu 
dinal coil support of the above character which is sim 
ple to manufacture, composed of a 'minimum of parts, 
‘and highly effective in use. ' ‘ 

' A still further object of the invention is to provide an 
induction heater or" furnace in combination with the 
improved longitudinal support means of this invention. 
Other objects of the invention will be readily un 

derstood from the following description of one embodi 
ment thereof as disclosed in the accompanying 
drawings, in which said drawings: = 

FIG. 1 is a transverse section through a simpli?ed in 
duction furnace taken. generally along the line‘ l-—1 of 
FIG. 2; . . ~ 

FIG. 2 is a vertical section taken generally along the 
line 2-2 of FIG. 1; ' 

FIG. 3 is an' enlarged vertical section, with portions 
removed, taken generally along the line 3-3 of FIG. 1; 

FIG. 4 is a transverse section taken along the line 4 
4ofFlG: 3; and > . , 

. FIG. 5 is a transverse section taken along the line 5— 
5 of FIG. 3. ' ' 

Referring now to the drawings in all of which like 
parts are designated by like reference numerals and 
particularly to FIGS. 1 and 2, a simpli?ed form of a 
coreless electric induction furnace is shown generally 
at 10. The furnace 10 includes a central container 11 

, comprising a cylindrical side wall 12 and a unitary bot 
tom wall 13 formed of a suitable refractory material. At 
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the top of the container 11, the refractory material 
forms an outwardly projecting ?ange 14 which may be 
provided with a suitable pouring spout (not herein illus 
trated) if desired. The container 1 l is adapted for melt 
ing metals and metal alloys therein and for this purpose 
is provided with a hollow, insulated induction heating 
coil‘ generally indicated at 15 comprising two coil sec 
tions, an‘ upper section 15a and a lower section 15b, 
which are preferably mechanically wound in opposite‘ 
directions but which may be wound in the same 
direction if desired. The induction coil 15 surrounds 
the .cylindrical side wall 12 and extends generally from 
‘the upper surface of the bottom wall 13 to a point 
spaced a substantial distance downwardly from the 

‘ ?ange 14.- Between the upper coil section 15a and said 
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?ange 14 there is provided a nonenergizable, hollow, 
insulated cooling coil section 16a. A substantially 
similar cooling coil section 16b surrounds the solid bot 
tom wall 13. The cooling coil section 16a is' provided 
with a suitable inlet 17 and outlet 18 for circulating 
water or ‘other suitable coolant therethrough to cool 
the upper portion of the container 11. As herein illus 
trated, the coil sections 15a, 15b 16a, and 16b are off 
set wound but they may be helically wound if desired. It 
will be understood that the cooling coil section 16b is 
similarly provided with an inlet and outlet, not herein 
illustrated, which would be located at another point in 
the periphery of the furnace. ' 
The induction coil sections 15a and 15b are hollow 

whereby coolant can also be circulated therethrough. 
As shown at the coil section 15b, each power coil sec 
tion has an inlet 19 at one end thereof and another inlet 
20 at the other end thereof to receive the coolant which 

_ is discharged at an intermediate point in the coil sec 
tion by means of outlets 21 and 22, respectively. It will 
be understood that the coil section 15a is similarly pro 
vided with coolant circulating inlet and outlet means 
which are located at another point in the periphery of 
the furnace. It will be further understood that the 
power coil sections 15a and 15b are provided with 
suitable power connections at their terminal ends ad 
jacent to the inlets 19 and 20 by means of which said 
power coil 15 is energized from a suitable source of 
electrical current (not herein illustrated). 
As herein disclosed, the entire container 11 and the 

power and cooling coil sections 15a, 15b, 16a, and 16b 
are contained within a frame 25 comprising a bottom 
wall 26 having a cylindrical side wall 27 surrounding 
the container and coils, the bottom wall 26 supporting 
a base 28 upon which the container and coils are 
disposed. As seen in FIGS. 1 and 2, the cylindrical side 
wall 27 is disposed radially outwardly from the power 
and cooling coilsections thereby affording an annular 
chamber 30 therebetween. A plurality of circum~ 
ferentially spaced yokes 31 are disposed within the an 
nular chamber 30 in abutting relationship with both the 

. coils and the cylindrical wall 27. Each yoke 31 com 
prises a plurality of laminations 32 made of silicon iron 
or the like, each lamination extending the full length of 
all of the [power and cooling coils. In each said yoke, 
the laminations 32 ‘are secured together at spaced inter 
vals throughout their length by means of U-shaped 
clamps 33. Adjustable yoke bolts 35, as shown in FIG. 

' 2, are threaded through the cylindrical wall 27 opposite 
I each said clamp whereby the yokes 31 are adjustable 
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inwardly and can be tightened against the power and 
cooling coils. A suitable insulation such as asbestos 
type insulating board 34 is provided between the 
laminations 32 and the coil sections 15a, 15b, 16a, and 
16b. 
By referring to FIGS. 1 and 2 of the drawings, it will 

become readily apparent that the circumferenti'ally 
spaced yokes 31 disposed in the annular chamber‘ 30 
afford ?rm radial support for the cooling coil sections 
16a and, 16b and the power coil sections 15a and 15b. 
The yokes also provide a magnetic path to guide the 
magnetic ?ux, thereby minimizing the occurrence of 
stray ?eld currents and minimizing loss due to heating 
outside structure. ' , . 

As is'well known in the art,v coils of this type also 
must be provided with adequate longitudinal support or 
bracing in a direction parallel with the axis of the coil 
sections. All helical and offset wound coils of the 
present type have an inherent tendency to unwind and 
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20 
this ‘movement must be resisted in addition to move- - 

ments and vibrations occuring as a result of energiza 
tion of the power coil and thermal variations. Where 
adjacent power coil sections are mechanically wound 
in opposite directions as preferred in the present inven 
tion, said adjacent coils will tend to unwind in relatively 
opposite directions. By connecting all of the coils to 
common support means, the unwinding forces of ad 
jacent coils tend to counteract each other while placing 
great stress on the support means. Insulated wooden 
supports to which the coils are sometimes bolted afford 
a desired means of support, but it has been found that 
such necessarily long wooden coil supports tend to split 
under load whereby coil studs used for securing the 
coils are exposed for possible arcing. 
The present invention is directed to longitudinal coil 

supports generally indicated at 39 which are of the 
wooden type and which extend the ‘full axial length of 
the cooling and power coil sections. The longitudinal 
coil supports 39_ are disposed between the yokes 31 
and, as detailed in FIG. 3, each said coil support com 

. prises a plurality of short wooden support sections 40, 
there being one of said sections for each of the cooling 
coil sections 16a and 16b and each induction coil sec~ 
tion‘ 15a and 15b. Each wooden section 40 extends the 
full length of the coil section with which it is associated, 
the wooden support sections being spaced slightly apart 
in the vertical direction in each longitudinal coil sup~ 
port. At each coil support, each turn of the cooling coil 
sections 16a and 16b is provided with a stud 41 having 
its head 41a welded to the outer periphery of the coil 
turn whereby said stud projects radially. outwardly 
therefrom. A layer of asbestos insulating board or other 
suitable insulation 43 is disposed between each wooden 

, support section 41 and its adjacent ,coil section, and the 
studs 41 project outwardly through the insulation 43 
and through suitable bores 44 in the support section. It 
will be understood that the turns of the power coil sec 
tions 15a and 15b are each connected to a support sec 
tion 40 in the same manner as the turns of the cooling 
coils by welded studs 41' which differ from the studs 41 
only by having differently shaped heads 41a’ at their 
weldedends. The radially outwardly directed, longitu 
dinal edge portions of the wooden support sections 40 
are provided with recesses 42 within which the outer 
most, threaded ends of the studs 41 and 41' are 

4 
disposed. Each stud 41 and 41 ' is secured by a suitable 
nut 46 which is also disposed within a recess 42. A 
second layer of insulation 47 is disposed on theout 
wardly facing surface of each wooden support 40 
thereby covering the recesses 42 and completely en 
capsulating the outer end of the studs 41. and 41 ’. 
The outer edge portions of all of the wooden support 

sections 40 of a single longitudinal coil support 39 are 
seated within a single, radially inwardly opening alu 
minum channel member 48. The insulation 47 is 
disposed in the bottom of the channel with the outer 
edge surfaces of the wooden support sections disposed 
against said insulation. As detailed in FIGS. 4 and 5, 
each channel member 48 comprises a bottom wall 48a 
and inwardly projecting, parallel ?anges 48b, said 
?anges overlapping the wooden support sections 40 a 
substantial distance. . 

Each of said wooden support sections 40 is secured 
to the associated channel member 48 by a single, inter 
mediately disposed bolt 50. The head of the bolt 50, 
shown at 50a, is encapsulated within a recess 51 at the 

I inner edge of the associated support section beneath or 
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outwardly of the inner layer of insulation 43. Each said 
bolt projects outwardly from the recess 51 through a 
suitable aperture 52, the outer insulation 47, and a 
suitable aperture 53 in the bottom wall 48a of the chan 
nel member 48. The outer threaded end portion of 
each bolt 50 is then secured by a suitable nut 54. Thus, 
it will be seen that all of the short wood support sec 
tions 40 in‘ each longitudinal coil support 39 are held in 
vertical alignment between the parallel ?anges 48b of a 
single channel member 48. I 

It has been found that by utilizing short wooden sup 
port sections, the resultant loading on the support as a 
whole is distributed in such a manner as to prevent 
splitting. The provision of short wooden support sec 
tions slightly separated from each other prevents the 
stresses from one coil section from being transferred to 
the wood support section of another coil or coil section 
which said stresses are ultimately absorbed by the sin 
gle connecting channel 48. This, in combination with 
the recessed, encapsulated studs and bolts, substan 
tially eliminates the possibility of arcing. 

It will be understood that many changes in the details 
of the invention as herein described may be made 
without, however, departing from the spirit of or the 
scope of the appended claims. 

I claim: 
1. In combination with an electrical induction fur 

nace coil made up of at least two axially aligned power 
coil sections with an axially aligned cooling coil section 
disposed at either end of said power coil sections, each 
said power and cooling coil section comprising a 
number of coil turns, longitudinal coil supports for sup 
porting said turns each comprising a plurality of 
separate spaced insulating sections aligned parallel 
with the axis of said furnace coil adjacent to the outer 
periphery of said furnace coil; at least certain of said 
coil turns carrying radially outwardly directed studs 
projecting into and secured to said insulating sections, 
each said insulating section adapted to support a plu 
rality of said coil turns in each said coil section; a single 
mounting member disposed parallel with and engaging 
all of the insulating sections in each longitudinal coil 
support whereby- said insulating sections are main 



tained in alignment; and means securing each said insu 
lating section to the mounting member associated 
therewith. ‘ 

2. The combination as set forth in claim 1: 
said insulating sections having inner longitudinal 
edge portions adjacent to said furnace coil and 
radially outwardly directed opposite longitudinal 
edge portions; said mounting member being elon 

- gated and channel-shaped in cross section, said op 
posite longitudinal edgeportions disposed within 
and engaged by the channel of said mounting 
member; and means securing each said insulating 
section to said mounting member.' ~ 

3. The combination as set forth in claim 2: . 

each of said coil turns having a radially outwardly 
directed stud projecting into and secured to an in 
sulating section of each longitudinal coil support; 
said means securing each said insulating section to 
the mounting member associated therewith com 

' prising a single bolt projecting through said insu 
lating section and said mounting member. 

4. The combination as set forth in claim 3: 
each said insulating section having recesses in the 

outwardly directed, opposite longitudinal edge 
portion thereof in alignment with the studs con 
nected to said insulating section; said studs ter 
minating "and being provided with nut means 
within said recesses; each said insulating section 
having a recess in the inner longitudinal edge por 
tion thereof intermediate the ends of said insulat 

~ ing section; the bolt securing each said insulating 
section to said mounting member having a head 
portion disposed within said last mentioned recess 
and'projecting outwardly through said insulating 
section and said mounting member. 

5. The combination as set forth in claim 4: 
insulation means disposed on both inner and outer 

longitudinal edge portions of said insulating sec 
tions and covering said recesses whereby said studs 
and bolts are encapsulated and electrically iso 
lated. 

6/lnduction heating means for an induction furnace 
comprising at least four coaxial individual coil sections 
including two end cooling coil sections and two inter 
mediate power‘coil sections, each coil section compris 
ing a plurality of continuous coil-turns; a plurality of 
longitudinal coil supports disposed parallel with the 
axis of the coil sections and spaced circumferentially 
around the outer periphery of the heating means; each 
said longitudinal coil support extending the full axial 
length of the combined coil sections and comprising a 
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plurality of separate spaced, wooden support sections ' 
aligned end-to-end along said heating means; each of 
said coil turns having a radially outwardly projecting 
stud at each longitudinal coil support projecting 
through and secured to the adjacent wooden support 
section, each support section of each longitudinal coil 
support extending along and supporting the coil turns 
of an entire coil section; said support sections, having 
inner longitudinal edge portions adjacent- to the outer 
peripheries of the coil turns, and outer longitudinal 
edge portions directed radially outwardly of said coil 
turns; each of said aligned support sections in each said 
longitudinal coil support engaging a single elongated, 
channel-shaped mounting member with the outer edge 
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6 
portions thereof being disposed within the channel 
between spaced flanges thereof; a single bolt‘ means 
securing‘each said wooden support section to the chan 
nel-shaped mounting member associated therewith in 
termediate the ends of said support section; said studs 
and said bolts being electrically isolated from each 
other. , _ 

7. Induction heating means as set forth in claim 6: 
each said wooden support section having recesses in 

the outer longitudinal edge portion thereof in 
alignment with the studs connected to said section; 
said studs terminating and being provided with nut 
means within said recesses; each said support sec; 
tion having a recess in the inner longitudinal edge 
portion thereof intermediate the ends of said sec~ 
tion; the bolt securing each support section to the 
mounting member associated therewith, having a 
head portion'disposed within said last mentioned 
recess and projecting outwardly through said sec 
tion and said mounting member. 

8. Induction heating means as set forth in claim 7: 
insulation, means disposed on both inner and outer 

longitudinal edge portions of said wooden support 
sections‘ and covering said recesses whereby said 
studs and bolts are encapsulated and electrically 
isolated. I 

9. An induction furnace for melting metal compris 
ing a refractory container; coil means surrounding said 
container coaxially therewith; said coil means compris 
ing upper and lower, individual cooling coil sections 
and at least two intermediate power coil sections, each 
of said coil sections comprising a plurality of continu 
ous turns of an inductor; a base for said furnace and a 
cylindrical wall spaced radially outwardly from said 
coil means; laminated iron yokes disposed at spaced in 
tervals around said coil means and extending longitu 
dinaily parallel with the axis thereof between said coil 
means and said wall and affording radial support for 
said coil; longitudinal coil supports extending the full 
length of said coil means and disposed between said 
yokes; each said coil support comprising a plurality of 
separate spaced insulating sections aligned parallel 
with the axis of said coil means adjacent to the outer 
periphery thereof; each coil turn carrying radially out 
wardly directed studs at each longitudinal coil support 
projecting through and secured to an insulating section, 
each said insulating section extending axially the length 
of a coil section; each longitudinal coil support having a 
single, channel-shaped mounting member engaging the 
outer edges of all insulating sections thereof whereby 
said sections are maintained in alignment; and means 
securing each said insulating section to the mounting 
member associated therewith. 

' 10. An induction furnace as set forth in claim ‘,9: 
said insulating sections being made of wood and hav 

ing inner longitudinal edge portions adjacent to 
said coil and radially outwardly directed outer lon 
gitudinal edge portions disposed in the channel of 
one of said mounting members; each said insulat 
ing section having recesses in the outer longitu 
dinal edge portion thereof in alignment with studs 
connected to said insulating section; said studs ter 
minating and being provided with nut means 
within said recesses; each said insulating section 
having a single recess in the inner longitudinal 
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edge portion thereof intermediate the ends of said 
insulating section; said means securing each said 
insulating section to a mounting member compris 
ing a bolt having a head portion disposed within 
said last mentioned recess and projecting out 
wardly through said insulating section and secured 
to said mounting member. ' 

l 1. An induction furnace as set forth in claim 10: 
insulation means disposed on both inner and outer 

longitudinal edge portions of said insulating sec 
tions and covering said recesses whereby said studs 
and ‘bolts are encapsulated and electrically iso 
lated. . , i 

12. In combination with an electrical induction fur 
nace coil made up of at least two axially aligned power 
coil sections with an axially aligned cooling coil section 
disposed at either end of said power coil sections, said 
power coil sections being wound in opposite directions, 
each said section comprising a number of coil turns, 
longitudinal coil ‘supports for supporting said turns 

’ each comprising a plurality of separate spaced insulat 
ing sections aligned parallel with the axis of said fur 
nace coil adjacent to the outer periphery of said fur 
nace coil; at least certain'of said coil turns carrying 
radially outwardly directed studs projecting into and 
secured to said insulating sections, each said insulating 
section adapted to support a plurality of said coil turns; 
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8 
a single mounting member disposed parallel with and 
engaging all of the insulating sections in each longitu 
dinal coil support whereby said insulating sections are 
maintained in alignment; and means securing each said 
insulating section to'the mounting member associated 
therewith. 

13. In combination with an electrical induction fur 
nace coil made up of at least two axially aligned power 
coil sections with an axially aligned cooling coil section 
disposed at either end of said power coil sections, said 
power coil sections being wound in the same direction, 
each said section comprising a number of coil turns, 
longitudinal coil supports for supporting said turns 
each comprising a plurality of separate spaced insulat 
ing sections aligned parallel with the axis of said fur 
nace coil adjacent to the outer periphery of said fur-l 
na'ce coil; at least certain of said coil turns carrying 
radially outwardlyvdirected studs projecting into and 
secured to said insulating sections, each said insulating 
section adapted to support a plurality of said coil turns; 
a single mounting member disposed parallel with and 
engaging all of the insulating sections in each longitu 
dinal coil support whereby said insulating sections are 
maintained in alignment; and means securing each said 
insulating section to the mounting member associated 
therewith. ' 

* * * * * 


