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This invention relates to induction coils adapted to heat 
elongated workpieces and the like, and more particularly 
to an induction heating coil adapted to heat workpieces 
of random lengths without overheating their ends. 
As is well known, an induction heating coil which ex~ 

tends beyond the end of a workpiece to be heated pro 
duces an overheated condition of that end. When the 
billets or other articles to be heated are all of the same 
length, a coil may be readily designed with its length 
substantially equal to that of the article being heated, 
thereby avoiding any possibility of overheating the ends. 
When the workpieces are of random lengths, however, a 
coil of ?xed length is entirely unsatisfactory since it must 
be long enough to heat the longest expected workpiece, 
meaning that at least one end of workpieces of shorter 
lengths will be overheated. It is, of course, possible to 
employ many coils of different lengths to accommodate 
various sized workpieces; however, this is relatively costly 
and requires that the workpieces be classi?ed before be 
ing inserted into the proper coil. In addition, separate 
billet handling equipment would be required for each coil. 
As a primary object, the present invention provides an 

induction heating coil assembly in which the portion of 
the coil which is energized may be varied to suit work 
pieces of various lengths. 
Another object of the invention is to provide an induc 

tion heating coil formed from a plurality of axially spaced 
coil sections which may be selectively energized to suit 
the length of a workpiece to be heated while at the same 
time maintaining a relatively constant power density 
throughout the length of the workpiece. - 

Still another object of the invention is to provide an 
induction coil of the type described which requires rela 
tively small transformer means for energizing the spaced 
coil sections making up the complete coil assembly. 

In accordance with the invention, the induction coil 
assembly for workpieces of random lengths comprises a 
?rst coil section having a length adequate for even heating 
of the shortest workpiece, together with a group of axially 
spaced coil sections at the ends of the ?rst section, the 
arrangement being such that after passing through the ?rst 
section, a workpiece will pass through the remaining sec 
tions in succession. The ?rst coil section is adapted for 
direct connection to a source of electrical energy, while 
the remaining coil sections are connected in series with 
the end of the serially~connected coil sections adjacent 
the ?rst section being connected to one end of an auto 
transformer. The assembly also includes switches for con 
necting the other end of the serially-connected sections as 
well as the junctions between successive ones of said sec 
tions to spaced points on the autotransformer. With this 
arrangement, one or more of the serially-connected coil 
sections having a portion of a workpiece disposed therein 
may be energized by closing a selected one of the afore 
said switches, the arrangement being such that those sec 
tions extending beyond the end of the workpiece will 
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remain de-energized to prevent overheating of the work 
piece end. 
The above and other objects and features of the inven 

tion will become apparent from the following detailed de 
scription taken in connection with the accompanying single 
?gure drawing which schematically illustrates the inven 
tion. 

Referring to the drawing, a source of alternating current 
voltage ‘10 is adapted for connection through normally 
open contacts 12 and 14 of switch 16 to the opposite ends 
of a ?rst induction coil section A. As shown, coil sec 
tion A forms part of a complete induction coil assembly 
having a plurality of serially-connected coil sections B, C, 
D and -E at one end of the coil section A and coaxial there 
with. Also connected across alternating current source 10' 
via contacts 12 and 14 is an autotransforrner :18 which 
may or may not have a core 20*, depending upon require 
ments. 
The end of coil section B adjacent the ?rst section A 

is connected via lead 22 to one end of the autotransformer 
18-, substantially as shown. The junction between coil 
sections B and C is connected to point 24 on the auto 
transformer via switch 26; the junction between sections 
C and D is connected to point 28 via switch 3%); that be 
tween sections D and E is connected to point 32 via. 
switch 34; and the end of section E farthest removed from 
the ?rst section A is connected to an end of the auto 
ltransformer via switch 36. 
The length of coil section A is adequate for even heat 

ing of the shortest workpiece to be heated. Thus, when 
the shortest workpiece is disposed within section A none 
of the switches 26, 30‘, 34 or 36 will be closed so that only 
coil section A will be energized while all of the following 
coil sections remain de-energized to prevent overheating 
of the end of the workpiece. ‘If a workpiece W is inserted 
into the coil assembly so that its end terminates in coil 
section C, switch 30 will be closed as shown. This will 
then energize the coil sections B and C together with coil 
section A. The remaining coil sections D and E, however, 
will remain de-energized since both of the switches 34 
and 36 are open. In a similar manner, if the end of the 
workpiece should be within coil section D, then switch 3-4 
will be closed while all of the remaining switches remain 
open in order to energize sections B, C and D‘ in series 
through the portion of the auto-transformer between its 
lower end and point 32. 

If the lengths of the various coil sections B, C, D and 
E are equal, then the spacing between the points of con 
nection to the autotransformer 18 will also be equal. Thus, 
the autotransformer may be divided into four equal sec 
tions across which substantially equal voltages will ap 
pear. tlf switch 26 is closed with the remaining switches 
open, then the voltage across coil section B will be ap 
proximately one-quarter of the total voltage across the 
autotransformer 18. The coil is divided whereby section 
B will produce a flux density with this voltage substantial 
ly equal to the flux density produced by coil section A 
so that the power density along the entire length of the 
billet is the same. ‘If switch 30‘ should be closed while 
the other switches remain open, then twice the voltage 
will appear across coils B and C in series, but since this 
voltage is now divided, the flux density produced by each 
coil remains equal to that of section A. Closure of switch 
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34 or 36 will produce the same effect. This is, although the 
total voltage across the coil sections will increase, that 
voltage across each individual coil section will remain 
substantially the same since they are connected in series to 
produce a constant ?ux density in the billet regardless of 
which switch is closed. 

It can thus be seen that the invention provides a means 
for heating ‘billets of various lengths without overheating 
their ends by merely closing one of the switches 26, 30, 
34 or 2:5 determined by the position of the end of the 
billet Within the coil assembly. 

Although-the invention has been shown in connection 
with a speci?c embodiment, it will be readily apparent to 
those skilled in the art that various changes in form and 
arrangement of parts may be made to suit requirements 
without departing from the spirit and scope of the inven 
tion. ’ 

Having thus described my invention, I claim: 
1. An induction coil arrangement for heating work 

pieces of various lengths without overheating their ends 
comprising, in combination, a ?rst induction coil having 
a length adequate for even heating to that of the short 
est workpiece to be heated, means for connecting said 
?rst coil to a source of alternating current voltage, said 
voltage causing a ?rst current to ?ow through said ?rst 
coil, a plurality of axially spaced coil sections at one end 
of said ?rst coil and coaxial therewith, means connect 
ing said plurality of coil sections in series, an autotrans~ 
former adapted for connection to a source of alternating 
current voltage, a connection between one end of the au 
totransformer and the end of said serially-connected coil 
sections‘ adjacent said ?rst coil, and switches adapted to 
connect the junction between successive ones of said se 
rially-connected coil sections to spaced points on said 
autotransformer, to impress a voltage across said coil sec 
tion between said junction and the end of said serially 
connected coil sections adjacent said ?rst coil, said volt 
age causing a second current to ?ow through said coil 
sections, said ?rst and said second current being substan 
tially equal, the arrangement being such that any single 
one of said switches may be closed to energize one or 
more of the serially-connected coil sections having a por 
tion of a workpiece disposed therein. 

2.‘ An‘ induction coil arrangement for heating work 
pieces of various lengths without overheating their ends 
comprising, in combination, a ?rst induction coil having 
a length adequate for even heating to that of the shortest 
workpiece to be heated, means for connecting said ?rst 
coil to a source of alternating current voltage, a plurality 
of axially spaced coil sections at one end of said ?rst coil 
and coaxial therewith, means connecting said plurality of 
coil sections in series, an autotransformer adapted for 
connection to a source of alternating current voltage, a 
connection‘ between one end of the autotransformer and 
the end of said serially-connected coil sections adjacent 
said ?rstv coil, and switches adapted to connect the junc 
tions between successive ones of serially-connected coil 
sections to spaced-points on said 'autotransformer with 
the point'of‘con‘nection to the autotransformer for each 
junction between successive coil sections being spaced 
from said one end of the autotransformer in the order 
of its spacing from said ?rst coil whereby the voltage 
across each of said coil sections will be substantially 
equal regardless of which one of the switches is closed. 

3. An induction coil arrangement for heating Work~ 
pieces of various lengths without overheating their ends 
comprising, in combination, a ?rst induction coil having 
a length adequate for even heating to that of the short 
est workpiece to be heated, means for connecting said ?rst 
coil to a source of alternating current voltage, a plurality 
of axially spaced coil sections at one end of said ?rst 
coil and‘ coaxial therewith, means connecting said plu 
ralityl of coil sections in series, a transformer connected 
across said source of alternating current voltage, output 
winding‘ means on the transformer,‘ said output winding 
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means divided into winding sections of a number equal to 
said coil sections, switch means for connecting the one 
of said axially spaced coil sections immediately adjacent 
said ?rst coil across one winding section of said winding 
means, and further switch means for connecting one or 
more successive ones of said axially spaced coil sections 
in series with said one axially spaced coil section and 
across a corresponding number of winding sections of 
said output winding means. 

4-. An induction coil arrangement for heating work 
pieces of various lengths without overheating their ends 
comprising, in combination, a ?rst induction coil, means 
for connecting said ?rst coil to a source of alternating 
current voltage, a plurality of axially spacedcoil sections ' 
at one end of said ?rst coil and coaxial therewith, means 
connecting said plurality of coil sections in series, trans 
former means connected across said source of alternat 
ing current voltage and having at least one winding there 
on, a connection between one end of said winding and 
the end of said serially-connected coil sections adjacent 
said ?rst coil, and switches for connecting the junctions 
between successive ones of said serially-connected coil 
sections to spaced points on said winding whereby any 
single one of the switches may be closed to energize one 
or more of said axially spaced coil sections by a portion 
of said winding corresponding in length to the length of 
the coil sections having a portion of a workpiece to be 
heated disposed therein. 

5. An induction coil arrangement for heating work 
pieces of various lengths without overheating their ends 
comprising, in combination, a ?rst induction coil having 
a length adequate for even heating to that of the shortest 
workpiece to be heated, means for connecting said ?rst 
coil to a source of alternating current voltage to give a 
predetermined current in said ?rst coil, a plurality of 
axially spaced coil sections at one end of said ?rst coil 
and coaxial therewith, means connecting said plurality 
of coil sections in series, an autotransformer adapted 
for-connection to a source of alternating current voltage, 
a connection between one end of the autotransiormer 
and the end of said serially-connected coil sections ad~ 
jacent said ?rst coil, switch means connecting the other 
end of the autotransformer to the end of said serially 
connected coil sections farthest removed from said ?rst 
coil, and switch means adapted to connect the junctions 
between successive ones of said serially-connected coil 
sections to different portions of said autotransformer de 
?ned by spaced points on said autotransformer between 
its opposite ends, the portions of said autotransformer con 
nected to said coil‘ sections having a length to give a cur 
rent in said coil section substantially equal to the cur 
rent in said ?rst coil. 

6. The combination claimed in claim 5 wherein the 
connection of any one of said junctions to the autotrans~ 
former by closure of a single one of said switch'means 
will energize each of the axially spaced coil sections pre 
ceding that junction in the path of travel of a workpiece 
through the induction coil arrangement. 

7. An'induction coil arrangement for heating work 
pieces of various lengths without overheating their ends 
comprising, in combination, a ?rst induction coil having 
a length adequate for even heating to that of the shortest 
workpiece to be heated, means connecting said ?rst coil 
to a source of alternating current voltage, said voltage 
causing a ?rst current to ?ow through said ?rst coil, a 
plurality of axially spaced coil sections at one end of 
said ?rst coil and coaxial therewith, said coil sections con 
nected in series by a number of taps between adjacent 
coil sections, an autotransformer having an equal num 
ber of taps on its secondary winding, said autotransform 
er connected to a source of alternating current voltage, 
one end of said secondary winding connected to the end 
of said coil sections adjacent said ?rst coil, a plurallty 
of switch means connecting said taps on said secondary 
winding to said‘ taps‘betwe'en said coil sections, the"volt-~' 
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age between taps on said autotransfornier being substan 
tially equal and the distance between taps of said coil 
sections being substantially equal, said switch means se 
lectively closed to energize a given number of coil sec 
tions by a voltage proportional to the combined length 
of the coil sections. 

8. An induction coil arrangement for heating work 
pieces of various lengths without overheating their ends 
comprising, in combination, a ?rst induction coil having 
a length adequate for even heating of the shortest work 
piece to be heated, means for connecting said ?rst coil 
onto a source of alternating current voltage, a plurality 
of axially spaced coil sections at one end of said ?rst coil 
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and coaxial therewith, and means for energizing a prese 
lected number of said coil sections to de?ne a second 
coil of given length extending axially from said ?rst coil 
with a voltage having a magnitude equal to the voltage 
of said source times the ratio of the second coil length 
to the total length of the coil sections. 
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