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This invention relates to the continuous heating of 
Strip material such as relatively thin sheet metal by means 
of inducing electrical current to flow therethrough. More 
particularly, this invention relates to an inducting device 
comprising a continuous conductor element which is 
formed to provide a loop or opening through which the 
Strip material is continuously fed at a predetermined rate. 
Electrical current at a suitable frequency is provided to 
the conductor element which induces current in the strip 
material causing the same to be heated according to well 
known principles. 

In inductors of this type, greater efficiency can be ob 
tained by offsetting the upper and lower portions of the 
conductor relative to one another which results in a 
more effective flux threading area. However, prior de 
vices of this type have the disadvantage that in the heat 
ing of strip the induced currents tend to crowd at 
the strip edges with the result that said edges become 
overheated as compared with the center of the strip. 

This adversely effects the strip by causing it to buckle 
or warp, and in extreme instances, overheating can cause 
the edges to melt. When the inductor is used for drying 
or bonding, the non-uniform heating is extremely detri 
mental. A primary object of this invention is to provide 
an inducting device which will result in more uniform 
heating across the strip. 
Another object of this invention is to provide a device 

of the above type capable of efficiently heating very thin 
strip material at lower frequencies than heretofore 
thought possible. 
A further object of this invention is to provide such 

a device which is simple in structure, is economical in 
production, and is highly efficient in use. 

Other objects of the invention and the invention itself 
will be understood from the following description and 
the accompanying drawings, in which said drawings: 

FIG. 1 is a top plan view of the inductor device of this 
invention showing strip material passing therethrough; 

FIG. 2 is a section view taken along the line 2-2 of 
FIG. 1; - 

FIG. 3 is a section view taken along the 
FIG. 1; 

FIG. 4 is a view similar to FIG. 1 showing a modified 
form of the present invention; 

FIG. 5 is a section view taken along the line 5-5 of 
FIG. 4; and 

FIG. 6 is a diagrammatic plan view of the inductor 
image showing the current path, induced thereby. 

Referring now to the figures of the drawings in all of 
which like parts are designated by like reference char 
acters, and particularly to the embodiment of FIGS. 1-3, 
at 10 we show a single turn inductor adapted to pass 
completely around a longitudinally moving strip 5. The 
inductor 10 comprises a single, continuous conducting 
element which forms an uppermost conductor 41 spaced 
slightly above the strip and a lowermost conductor 12 
spaced slightly below said strip. The ends of the con 
ductors 11 and 12 are joined at one end thereof by 
means of a diagonal connector 13 which is spaced slight 
ly laterally from the edge of the strip and passes down 
wardly and rearwardly from the upper to the lower con 
ductor. The opposite ends of the conductors 11 and 2. 
are provided with short diagonal portions 5 and 6 
which terminate in the plane of the strip in two laterally 
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projecting, parallel terminals 17 and 18. Current for 
the inductor 0 is provided in any suitable manner such 
as through a transformer 20 at the desired frequency 
which would be determined by the thickness of the strip 5. 
By referring to FIG. 1, it will be noted that the upper 

most conductor 15 is positioned at right angles to or 
transversely of the edge of the strip 5 at the medial por 
tion 11c thereof and that it is provided at the ends there 
of with obliquely directed portions 1a and lib which 
are directed laterally and forwardly, the portion a con 
necting with the upper end of the diagonal connector 13 
and the portion 11b connecting to the short diagonal 
portion 15. The conductor 12, which is positioned be 
low the strip 5, is similarly provided with a medial re 
gion 2c and with laterally and rearwardly directed 
oblique portions 12a and 12b connecting with the lower 
most and rearwardly directed end of the diagonal con 
nector 3 and with the short diagonal portion 6 respec 
tively. It will be further noted that the upper conductor 
11 including the medial region 11c and the oblique por 
tions ia and 1b lie in a common plane spaced above 
the strip 5 and that the lowermost conductor 12 includ 
ing the medial region 2c, and the oblique portion 12a 
and 2b lie in a common plane spaced slightly below the 
strip 5. The diagonal connector 13 passes downwardly 
and rearwardly from the conductor 1 to the conductor 
12 at one end of the said conductors and the short di 
agonal portions 15 and 6 pass downwardly and upward 
ly respectively and are united with the terminals 17 and 
18 at the other end of said conductors. 
By referring to FIG. 3, it will be seen that the conduc 

tors 1 and 12 are offset relative to each other thereby 
obtaining a more effective flux threading area than would 
be otherwise obtained if said conductors were vertically 
aligned. The oblique portions 11a–11b and i2a-12b 
prevent the induced current in the strip from flowing 
outwardly and crowding the edges of the strip whereby 
said edges would become overheated. The present con 
struction concentrates more of the effective flux toward 
the center of the strip whereby said center is relatively 
slightly more heated than the edges. 

This is demonstrated in FIG. 6, which shows diagram 
matically the current paths which are induced in the strip 
5 by the inductor 10. Said current paths are designated 
a, y, and z, wherein “y” represents the central and largest 
path bounded by the conductors 1 and 12. The paths 
"x" and "z' are relatively much smaller than the path 
"y' and can be made small enough that the currents can 
cel out leaving only path “y” to do the heating. In the 
diagram as shown, the path “y” defines the area of great 
est heat concentration, and due to the oblique portions 
11a-11b and 12a-12b and the manner in which they 
cross, said path “y” is confined to the laterally central 
area of the strip 5 and away from the edges thereof. 
The induced currents are thereby prevented from crowd 
ing at the edges of the strip. 
The heating pattern which is effected by the above de 

scribed device is illustrated in FIG. 1 by means of the 
heat patterns designated a, b, and c. It will be under 
stood that the strip 5 is moving in the direction indicated 
by the arrow d. When any given transverse section of 
the strip passes immediately from under the inductor i0, 
the heat pattern will be substantially as illustrated at 'a' 
wherein the forwardly curved portion of the pattern indi 
cates that more heat is present in the central portion of 
the strip than is to be found at the edges thereof. As the 
same section proceeds to the area indicated by the heat 
pattern "b,” it will be noted that said pattern begins to 
flatten out transversely of the strip whereby the edges 
and the center of said strip attain more uniform tem 
peratures. As said section moves on to the area of the 
heat pattern indicated at “c,” the temperature will have 
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become equalized whereby it is uniform across the en 
tire width of the strip. 

it will be readily seen that with the device of the pres 
ent invention, overheating of the edges is effectively pre 
vented and uniform temperature across the width of the 
strip is attained shortly after the strip passes the inductor 
0. The result is an over-all greater efficiency in heating 
and makes possible the efficient heating of thinner strip at 
a lower relative frequency than has been heretofore 
thought possible. 

FIGS. 4 and 5 illustrate a modification of the invention 
of FIGS. 1-3 wherein a multiple turn inductor 39 is 
utilized and is formed by a single conducting element 
-which passes around the strip 25 more than once. Each 
turn of the conductor element around the strip 25 com 
prises a pattern or form similar to that of FIG. 1, each 
subsequent turn being spaced slightly from the previous 
turn and being co-planar therewith. The first turn of the 
inductor comprises an upper conductor 31, having oblique 
ly directed portions 31a and 3b and a lowermost con 
ductor 32 having oppositely directed oblique portions 32a 
and 32b. The conductors 31 and 32 are connected across 
the plane of the strip and beyond the edge thereof by 
means of a diagonal connector 33 at one end. The op 
posite end of the conductor 32 is connected through a 
diagonal connector 34 to a second, uppermost conductor 
35 having obliquely directed portions 35a, and 35lb which 
are parallel with but spaced from the obliquely directed 
portions 3a and 3b respectively. The upper conductor 
35 is connected to a lower conductor 36 having obliquely 
directed portions 36a and 36b. This latter connection 
is made by means of a diagonal connector 37 which is 
positioned parallel with and spaced from the diagonal 
connector 33. The upper conductor 31 and the lower 
conductor 36 are provided with laterally directed, straight 
terminal portions 39 and 40 connected to a suitable 
Source of current such as a transformer 4 as provided 
in the first embodiment of our invention. 

For the purpose of illustration, the embodiment of 
FIGS. 4 and 5 comprises two inductor turns to the in 
ducting element. It will be understood, however, that 
any number of turns suitable for any given purpose may 
be utilized without departing from the essence of this 
invention. The multiple turn inductor might be more 
desirable, for example, where substantially thicker strip 
material is being heated. 

It will be understood that many departures from this 
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invention may be made, such as changes in size and di 
mension, without, however, departing from the spirit 
thereof or the scope of the appended claims. 
What we claim is: 
1. An inductor device for heating strip material com 

prising a single conducting element passing around said 
strip and spaced therefrom, said conducting element com 
prising upper and lower transverse conductors positioned 
respectively above and below said strip, and extending 
beyond the edges thereof, said conductors being parallel 
with said strip and horizontally offset along the longi 
tudinal dimension of said strip, portions adjacent the ends 
of each conductor being obliquely directed in a horizontal 
plane in the direction of the other conductor and passing 
across the edges of said strip, a diagonal connector por 
tion connecting said conductors adjacent one edge of 
said strip, said conductors connected to a source of elec 
trical current adjacent the opposite edge of Said strip. 
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2. An inductor device for heating strip material com 
prising a continuous conducting element formed to pro 
vide at least one turn around said strip, said conducting 
element comprising upper and lower conductors spaced 
respectively above and below said strip in planes parallel 
to said strip, Said conductors having transversely dis 
posed medial portions and obliquely angled end portions 
lying in a common plane, said end portions of each said 
conductor being angled in a common longitudinal direc 
tion relative to said strip and the end portions of said 
upper conductor being oppositely directed from that of 
Said lower conductor, said upper and lower conductoi's so 
disposed that vertical planes defined by the end portions 
of said upper conductor intersect vertical plaries defined 
by the end portions of said lower conductor. 

3. An inductor device for heating strip material com 
prising a continuous conducting element having a plu 
rality of turns passing around said strip, said conducting 
element comprising upper and lower conductors spaced 
respectively above and below said strip in planes parallel 
to said strip, said conductors having transversely disposed 
medial portions and obliquely angled end portions dis 
posed in a common plane, said obliquely angled end por 
tions of each said conductor being angled in a common 
longitudinal direction relative to said strip and the end 
portions of said upper conductors being oppositely di 
rected from those of said lower conductor, the upper and 
lower conductors of each said turn being so disposed that 
vertical planes defined by the end portions of the upper 
conductor of said turn intersect vertical planes defined 
by the end portion of the lower conductor of the same 
said turn. 

4. An inductor device for heating strip material com 
prising a conductor spaced vertically from said strip and 
extending outwardly beyond the edges of said strip, the 
portions of said conductor which pass over the edges of 
said strip being positioned obliquely relative to said edges 
disposed in a common plane to a medial portion thereof, 
and the medial portion of said conductor being positioned 
transversely and at right angles to the edges of said 
strip. 

5. An inductor device for heating strip material com 
prising a conductor spaced vertically from said strip and 
extending outwardly beyond the edges of said strip, the 
portions of said conductor which pass over the edges of 
said strip being in a plane parallel to the plane of the 
strip and directed obliquely relative to said edges, the 
medial portions of said conductor being positioned in the 
same plane as said obliquely directed portions. 

6. An inductor device for heating strip material com 
prising a continuous conducting element having a plu 
rality of turns passing around said strip, said conducting 
element comprising portions which extend outwardly be 
yond the edges of said strip, said outwardly extending 
portions being in a plane parallel to the plane of the 
strip and directed obliquely relative to said edges, medial 
portions intermediate said outwardly extending obliquely 
directed portions, said medial portions being positioned 
in the same plane as said obliquely directed portions. 
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