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1,. 
This invention relates to the heating by in 

ductive meansfof irregularly shaped workpieces. 
In furnaces where the heating is by induction 

of electrical energy, the usual practice is‘ to pro 
vide a heating coil uniform in its heating'e?ect 
throughout its length so that'a workpiece inserted 
within the chamber is uniformly heated. Alfur-i 
nace of this type is generallyv satisfactory where 
the workpiece is uniform in-shape; for example,‘ 
cylindrical, but where the workpiece is not uni- 
formly shaped as, for example, where the diam 
eter of the central section of the workpiece is 
less than the diameter of the ends, this type of 
furnace may not be satisfactory as it may pro 
duce overheating of the central section. 
A primary object of the present invention is 

to provide apparatus and circuit arrangements 
which may be utilized in connection with a heat 
ing coil to modify the energy available for heat 
ing along the length of the heating coil so as to 
conform to variations in the substance of the 
workpiece along the axis of the heating coil. 

Still another object of the invention is to pro 
vide effective adjusting means for the energy out 
put of a heating coil along its length which may 
be applied to usual existing furnace types with 
out difficulty. 
An object also is to provide energy adjusting 

means which may readily utilize alternative ap 
paratus to accomplish the desired results. 
Further objects will appear on consideration of 

the apparatus and circuit of an embodiment of 
the invention hereinbelow set forth and illus 
trated in the accompanying drawing, in which: 

Figure l is an elevation of an induction heating 
coil unit with the control unit connected there 
with; 

Figure 2 is a diagrammatic showing of inductive 
means for controlling the energy ?ow along the 
coil axis; 

Figure 3 shows a workpiece of irregular shape. 
Referring to Figure 1, there is shown in outline 

an induction furnace I which includes the usual 
heating coil 2 of uniformly dimensioned and 
spaced turns surrounding a heating chamber 3. 
The heating coil is externally and internally lined 
with ?re-proof insulation layers 4 and 5 and the 
furnace chamber is lined with ?re-brick 6 sup 
ported by tubular cooling rails ‘I. These rails are 
provided with support lugs 8 for holding the work 
piece 9 in position within the chamber. 
The coil is provided with a plurality of taps II] 

which extend outwardly at the side of the furnace. 
The furnace coil and accessory parts are support 
ed on asbestos composition end plates II and I2 
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I‘ asiindicatedi Alternating: currentsiszsupplied' from 

llfisince both-pairs of asbestos composition support 

a’source‘, preferably, of'high frequency current 
In" order to 'secure'the variation. in energy out. 

putof'tlie induction h'eatings'coil Ifor' heating are 
:; ticlesrof irregular-shape; Ii utilize asecond coil.» 
generally.‘ indicated ‘ byL the numeral I3 ‘ which is > 
mounted'directly' above the‘ furnace. This- auxil 
iary unitacomprisesea-single‘coil" Iii-provided with 
taps I5 and supported by end- plates I6 and I‘L 

plates I I—I2iandI6l-I‘I‘are square in shape,- it is 
desirable that the lengths of the furnace coil and 
the auxiliary coil be the same so that the pairs of 
support plates may be mounted directly one upon 

I‘ the other as shown. Electrical connection is made 
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between the two coils through the connectors I8 
and I9 each of which is formed of a ?at metal 
strip centrally apertured at one end and slotted 
at the other end so that the plate may be pivotally 
mounted on either the upper or lower taps and 
detachably connected to one or more of the taps 
in the other unit. 
In operation, the main heating current is passed 

through the heating coil as between points 20 and 
2| of Figure 2. The applied voltage and frequency 
may be constant in value so that a uniform heat 
supply is available for a uniformly dimensioned 
cylindrical workpiece. Should, however, an ir 
regular workpiece such as shown in Figure 3 and 
in dotted outline in Figure 1, be placed in the 
furnace chamber, it becomes necessary to reduce 
the heat output in the section 22 of lesser diam 
eter as opposed to sections 23 and 24 of full diam 
eter. This is accomplished by connecting the 
upper ends of the connectors I8 and I9 to a se 
lected length of inductor coil I4 and the lower 
ends of the connectors to taps opposite the ends 
of section 22 so that the portion of the heating 
coil which encloses section 22 of the workpiece 
and is operative for heating the same is by-passed 
by the parallel connection of inductor I3. This 
parallel connection effectively reduces the current 
flow in the furnace coil section opposite section 22 
of the workpiece so that the heating effect is 
minimized to the point of safe and adequate tem 
perature for the desired purposes. 

As indicated in Figure 2 and by the taps I5 in 
Figure 1, the inductor I3 is variable so as to ob 
tain variation in the impedance of the shunt cir 
cuit. By utilizing an inductor shunt instead of a 
resistor, the power loss is substantially reduced. 
A related advantage of the inductor shunt for the 
speci?ed purpose lies in its employment as a flux 
return for the heater coil, the coil turns of the 



inductor being wound so as to develop a flux ?ow 
counter to that of the furnace coil. 

It is apparent that by the construction as de 
scribed it is unnecessary either to vary the cross 
section of the heating coil or to vary the space 
factor of the coil turns in order to secure variation 
of Heat energy as applied to an-_ irregular work 
piece. By the simple expedient of introducing an 
impedance in shunt with selected sections of the ' ' 
heating coil, without disturbing the ,main heat 
ing coil circuit, applicant is able to secure any de-. ,'_, , . 
sired variation of heat energy input to‘ the work?v ‘ “ 
piece and this may be accomplished readily with— ' ' 
out important modi?cation of the standard heat 
ing coil arrangement. '' '- ' ' " ' - 

The showing as made is diagrammatic and 
hence no limitation is implied therebyiotherz-thant» ,' » ' 
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may be required by the scope of the 3claims__hereto_ 
appended. 
What is claimed is: 
1. In combination, an electric induction heating - 

20 

coil wound in a single direction and having con~ - 
nections to an electric power source, said coil-hav 
ing a plurality of taps intermediate said connec 
tions and an inductance coil connected across 
at least a pair of said taps intermediate said con- ‘ 
nections, whereby to reduce the heatingjeffect of 
the heating coil between the taps connected to 
said inductance coil; - . 

2. The combination of claim 1 wherein'said in 
ductance coil has a variable inductance. 305:? 2,452,197 

2,400,104 

3. The combination of claim 1 wherein said in 
ductance coil has a plurality of taps along its 
length adapted to be selectively connected to the 
taps of said heating coil. 

4. The combination of claim 1 wherein the ?ux 
?eld of the inductance coil is opposite to the ?ux 
?eldof the heating coil and the inductance coil 
is positioned exteriorly of and adjacent to the 

' heating coil whereby the ?ux ?elds may be addi 
tive. 
'5. The combination of claim 1 wherein said in 

ductance coil is wound in an opposite direction to 
said heating coil and said coils are disposed in ad 
jacent relationship with their axes substantially 
parallel. ' '- _ 
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