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This .invention relates to an inductor for inductive 
HF-heating comprising conductors for connection to a, 
high-frequency generator. If a work-piece is to be heated 
only at one comparatively narrow area and if use is made 
of an inductor of the usual type which consists of only 
one Winding, the work-piece is arranged in the vicinity 
of one conductor in such manner that the surface of the 
work-piece is at right angles to the plane passing through 
the winding. However, this involves the loss of a con 
siderable part of the electro-magnetic ?eld which is gen 
erated by the winding and which is not closed through 
the work-piece, while the coupling factor between work 
piece and inductor is low. If one would obviate the 
said disadvantage by providing the work-piece at a short 
distance from the surface of the winding and in parallel 
therewith, two heating paths generally occur. If the 
winding is made so narrow that the two said paths are 
coincident, the winding has a low inductance, so that the 
inductor takes up a comparatively high power in the 
unloaded state, which is likewise disadvantageous. 

In order to mitigate the said disadvantages the inductor 
according to the invention is constituted by a hollow body 
which preferably comprises a core of material having 
low high-frequency losses and which exhibits an aper 
ture, one connecting conductor being provided in the vi 
cinity of the edge of the aperture and the other being . 
connected at the opposite side of the aperture likewise 
in the vicinity of the edge and thence extending at the 
most at a small distance from the plane through the 
aperture between the lateral edges thereof until in the 
vicinity of the ?rst-mentioned connecting conductor. 

In an inductor of this shape the apertures which ex 
hibit between the lateral edges of the hollow body and 
the last-mentioned connecting conductor serve as the 
working aperture. This affords the advantage that the 
work-piece may be heated at only one comparatively 
narrow area, that the inductance of the inductor in the 
unloaded state has a reasonable high value, so that the 
no-load current is low, and that the ?eld of the lines of 
force surrounding the hollow body which serves as a 
conductor contributes to the heating. It is important 
that the coupling factor between work-piece and induc 
tor should be high, so that the working power is high. 
The inductor according to the invention is suited more 
particularly for super?cial hardening. 

In order that the invention may be readily carried into 
effect, it will now be described with reference to the ac 
companying drawing showing diagrammatically, by way 
of example, some embodiments thereof. 

Fig. 1 is a sectional view of a known rectangular in 
ductor. 

Fig. 2 is a sectional view of a known rectangular in 
ductor, .if only one heating area is desired. 

Fig. 3 shows the inductor according to the invention. 
Fig. 4 .is a cross-sectional view at right angles to the 

longitudinal direction of conductor 8 of Fig. 3. 
Figs. 5, 6 and 7 show some other practical forms of 

the invention. 
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2 
Fig. 8 shows the connecting conductor 5 as a conduit 

through which a cooling liquid ?ows. 
Fig. 9 is an embodiment in which the connecting con 

ductor 8 is also a conduit through which a cooling liquid 
?ows. 

Fig. l is a sectional view of a known rectangular in 
ductor 1, a work-piece 2 being arranged in parallel with 
the plane through the inductor at a short distance there 
from. The ?eld of the lines of force surrounding the 
two conductors is designated 3. As a rule, the work 
piece 2 will in this case be heated at the two areas indi 
cated by 4. If only one heating area is desired, the 
conductors 1 would have to be approached very closely, 
so that the two areas 4 are coincident. This results in 
a material decrease in the inductance of the inductor in 
the unloaded state, so that the no-load current is high. 
If a reasonable no-loa-d current and heating at one area 
is desired, it is necessary to utilize an inductor having a 
comparatively high inductance and hence a large surface 
of the coil and to provide the surface of the work-piece 
at right angles to the plane passing through the induc 
tor, as shown in Fig. 2. This results in heating of the 
area 4 only, but the lines of force 3 surrounding the 
upper conductor 1 do not participate in the heating and 
thus are a loss. 
The inductor according to the invention is shown in 

Fig. 3. A connecting conductor 5 is connected to the 
edge of an aperture 6 of a hollow body 7, and another 
connecting conductor 8 being connected, at the opposite 
side, to the edge of the aperture 6 and thence extending 
at a small distance from the plane through the aperture 
6 until in the vicinity of the conductor 5. The working 
aperture exists between lateral edges 9 and the conduc 
tor 8. Fig. 4 is a cross-sectional view at right angles to 
the longitudinal direction of conductor 3, the work-piece 
here being indicated by 10, the direction of movement 
by an arrow and the heated zone by 11. 
The ?elds of the lines of force surrounding the con 

ductor 8 and the hollow body 7 are designated 12 and 
13 respectively. Due to the particular shape of the hollow 
body 7, the ?eld 13 is forced towards the work-piece 110, 
thus assisting in the heating of the work-piece in the 
vicinity of the boundaries of the heated zone 11. Fur~ 
thermore, the inductance of the inductor in the unloaded 
state is sufficiently high and the coupling factor is favour 
able. It is evident that for a given work-piece the size 
and the shape of the inductor are required to be matched 
thereto according to the heating requirements (size of 
the zone to be heated, temperature, material) and the 
desired inductance with no-load. 
Some other practicable forms are shown in section in 

Figs. 5, 6 and 7. In these ?gures the working aperture 
is made even smaller, so that the lines of force surround 
ing the hollow body are de?ected still further towards 
the heating area. However, it has been found that the 
working aperture cannot be chosen unduly narrow, since 
otherwise the current ?owing through the hollow body 
will not be distributed more or less evenly throughout 
the section thereof, but ?ows substantially along the two 
edges 9, resulting fundamentally in an approximation of 
the narrow coil and a decrease in inductance when the 
inductor is not loaded. 

In Fig. 6 the hollow body comprises a core 14, for 
example of ferrite material, the core projecting above 
the hollow body, so that the material of the core is also 
present between the connecting conductor 8 and the edges 
9 of the hollow body. This results in the inductance of 
the inductor being increased and the concentrated ?eld 
being brought as closely as possible to the zone to be 
heated. 
The inductor shown in Fig. 7, in addition to being cy 

lindrical, may also be spherical in shape. 
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In Fig. 8, the connecting conductor 5 is constituted by 
a conduit through which cooling liquid flows into the 
hollow body 7 which thus serves itself as a container. 
The cooling liquid may serve to cool the core, if avail 
able, of the inductor, as well as to chill the heated por 
tion of the work-piece during the movement thereof (see 
the arrow in Fig. 4). 

Another embodiment is shown in Fig. 9 in which the' 
connecting conductor 8 is also constituted by a conduit 
which serves for the discharge of cooling liquid. The 
cooling liquid is here evenly distributed through the in 
ductor and the core (if present) through small apertures 
15. ' 

The hollow body may have secured to it small rollers 
for supporting the workpiece at the correct distance above 
the conductor 8 and for obtaining an easy movement 
thereof above the inductor. 
The inductor may alternatively be used in the inversed 

position, so that the work-piece is provided under the 
inductor and is chilled more intensely by the cooling liquid 
?owing down. 
What is claimed is: 
1. An inductor for inductive HF heating comprising a 

plurality of substantially ?at conductors for connection 
to a high frequency generator, said inductor being closed 
on all said sides with the exception of said top portion 
which is provided with an aperture, one of said conduc 
tors being connected to said inductor at the peripheral 
edge of said inductor aperture, and another conductor. 
being connected to said inductor at an opposite edge of 
said inductor aperture, said other conductor extending in 
a different plane from said one conductor and having 
part thereof adjacent to the latter. 
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2. An inductor as set forth in claim 1 further com 

prising an inductor winding, and the surface of the work~ 
ing aperture of said inductor being smaller than the cross 
sectional surface of said inductor winding. 

3. An inductor as set forth in claim 1 wherein at least 
one of said conductors is a channel for the supply of cool 
ing agent which communicates with said inductor so that 
the latter serves as a container for said cooling agent. 

4. An inductor as set forth in claim 1 wherein the two 
conductors are channels for the supply of cooling agent, 
the part of said conductors being in said inductor being 
provided with a plurality of openings therein. 

5. An inductor as set forth in claim 1 wherein the 
other conductor is located in a plane above the plane of 
said apertured inductor. 

6. An inductor as set forth inclaim 1 further com 
prising a core material of low high-frequency losses in 
said inductor wherein said core material projects above 
the peripheral edge of said inductor aperture. 

7. An inductor as set forth in claim 1 wherein said 
inductor is rectangular shaped and provided with a com 
pletely open top surface. 
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