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[ 5 7 ] ABSTRACT 

Circular discs used for boiler bottoms are ?anged by 
being clamped, one at the time, in a flanging device 
and then are rotated about their central axis to be first 
heated along their circumferential marginal zone by a 
heat inductor supplied with alternating current. The 
heat inductor is U-shaped so as to embrace the cir 
cumferential edge of said circular disc to cover both 
sides of the same over a sector-shaped area. The 
heated marginal zone of said central disc during its ro 
tation is shaped into the desired ?ange by ?anging 
rolls, preferably mounted opposite the location where 
the heat inductor is'caused to heat the circular disc, 

20 Claims, 13 Drawing Figures 
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METHOD AND DEVICE FOR HEATING A 
FLANGING CIRCULAR DISCS _ 

The invention relates to a method of heating and for 
?anging or pressing of circular discs, particularly used 
for boiler bottoms made of ferritic or austenitic mate‘ 
rial. 
Circular discs for boiler bottoms are worked or de 

formed in a cold condition, provided the wall thickness 
permits this. Circular discs having a greater wall thick 
ness heretofore were heated in its entirety in a furnace 
and then pressed in a die. This method is, however, 
very expensive and the transportation of the red-hot 
discs is complicated. ’ . 

in the manufacture of containers or container parts 
made of aluminum it is known to employ a local heat 
ing by an electrical induction heating without interrupt 
ing the rolling pressure operation. This method, when 
employing work pieces made of an aluminum alloy, ap 
parently has the purpose to avoid that the work piece 
remains a longer period of time at a higher temperature 
prior to the deformation and when this is done one 
avoids an outward diffusion of the copper, and further 
more the compression of the material and the increased 
strength produced by the'rolling operation is main 
tained. This known method employed with aluminum 
has, however, the disadvantage that with a continued 
deformation during the flanging operation the cross 
sectional form of the marginal zone of the circular disc 
changes constantly and accordingly. an adjustment of 
the inductor to this cross-sectional form is almost im 
possible. An insufficient adjustment or adaptation of 
the inductor to the cross-sectional form of the marginal 
zone ofthe circular disc results, however, in a poor de 
gree of efficiency of the inductor. Furthermore, the ro 
tative speed of the circular disc which is determined by 
the rolling pressure operation is low and therefore the 
heat dissipation toward the center of the circular disc 
is substantial so that heat losses and distortions of the 
circular discs are produced. 
_Heat inductors which operate with alternating cur 

rent are known per se. It is also known in the art to em 
ploy heatlinductors for heating of articles which are de 
formed later. -- ' ' f 

lt is an object of the invention to effect an inductive 
heating with the greatest possible efficiency and to 
avoid extensive losses in the action of the magnetic 
field, This is accomplished in that the circular disc at 
?rst is slightly predeformed in a cold condition, then is 
centrally clamped, and thereafter is rotated about its 
center axis and thereby is heated in the range of its 
marginal zone by analternating current inductor which 
impinges the circular disc over a sector-shaped area so 
that the marginal'zone can now be flanged; thereafter 
the circular disc is again released from its clamping en 
gagement. 

In this manner the heating operation is separated 
from the deformation operation. A change in the cross 
section of the marginal zone of the circular disc does 
not occur during the heating operation. For this reason 
the inductor can be well adapted to the cross-sectional 
form which remains always the same. A further possi 
bility of adaptation to the quality of the material and to 
the thickness of thematerial is provided by the applica 
tion of alternatingicurrent whose frequency is changed. 
Furthermore, the rotative speeds of the circular disc‘ 
during the heating on one hand and during the defor 
mation onthe other hand may be different from each 
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other. The rotative speed during the heating is so se 
lectedthat the time period betweentwo heating peri 
ods during the passing of the respective area of the 
marginal zone of the circular-disc through the inductor 
is so short so that the heat dissipation toward-the center 
of the circular disc between the two heating periods is 
neglectable. In accordance with the invention the rota 
tive speed and the feed of the induction heat may be 
adjusted with respect to each other that the marginal 
zone of the circular disc is suf?ciently heated, for in 
stance to a temperature of 800° C, while the center 
zone of the circular disc remains practically cold, for 
instance below a temperature of 100° C. . 
Even though the separation of the heating operation 

from the deformation in accordance with the invention 
may be constructed in various manners, for instance in 
that the circular disc may be moved or pivoted from the 
effective range of inductor into the ?anging tool, the 
preferred method in accordance with the invention 
comprises that ?rst - the inductor is moved into the 
range of the marginal zone of the circular disc and after 
completion of the heating operation is moved away 
from the same, whereupon the ?anging tool is put into 
operation. . 

At any rate, the circular disc in this manner, in spite 
of the ‘separation of the two mentioned operations from 
each other, remains in the same device and after heat 
ing is deformed or ?anged in the same device. 
A device for practicing the above-described method 

steps comprises a'?anging machine and an inductor 
unit whose inductor is adjustable with respect to the 
circular disc and in which the heating effect is variable. 

It is also an object of the invention to provide the in 
ductor unit with aportable pedestal which is separated 
from the ?anging machine and may be rolled toward 
the circular disc and away from the same, whereby the 
inductor is mounted on this pedestal in a manner to be 
adjusted in vertical direction and also in angular direc 
tion. ' 

This arrangement has the advantage that the entire 
inductor unit comprises a separate part of the entire ar 
rangement. For deforming smaller boiler bottoms, in 
which a heating of the bottoms is not necessary, the 
mentioned heating unit would stand aside. Neverthe 
less, one has the possibility to serve two alternating op 

- erating ?anging machines with a single condenser 
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control box so that an improved exploitation of the in 
stalled arrangement is attained. 
Another object of the invention is to arrange the in 

ductor unit on a carriage which is separated from the 
?anging machine and may be moved toward and away 4 
from .the circular disc, whereby the carriage is adjust 
able in vertical direction while the inductor is hinged 
andtangularly adjustably secured to said carriage. 

In this last-mentioned arrangement in which the in 
- ductor is hinged the carriage movement of the inductor 
toward and away from the circular disc, after the heat 
ing of the same, is simpli?ed. 

Finally the inductor unit may be provided with a-piv 
oted arm which is adjustable in its length and is rotat 
able about a horizontally slidable pivot pin, whereby 
this'pivoted arm carries theinductor and is operable by 
a cable secured to an arm ?xed on the frame of the 
?anging machine. This arrangement requires a simple 

, constructional display and requires no bottom for the 
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inductor unit, and permits a very simple electric cable 
connection. 
The inductor may cover about one~fourth of the cir 

cumference of the circular disc. The mentioned cover 
age of the circular disc by the inductor depends upon 
the time period necessary for the heating operation. If 
the .boiler bottom is to be heated within a relatively 
short period of time, then the inductor is supplied with 
a higher amount of energy. In order to maintain a con 
stant energy density on the circular disc it is necessary 
.to cover the disc over a greater area. During normal 
heating periods the coverage of the circular disc 
amounts to'about one-fourth of its circumference in the 
range of the heating zone. 
The inductor embraces the margin of the circular 

disc with two' spaced parallel legs so that on both sides 
' of the circular disc induction currents are produced. 
One leg of the inductor may be arranged to be pivoted 
away or toward the circular disc in order to speed up 
the operation of the device when introducing a new cir 
cular disc or after the heating operation has been com 
pleted and in order to facilitate the deformation of the 
annular zone by the flanging .tool. 
The condenser-control box may be equipped with 

means for ‘adjusting the frequency of the alternating 
current ?owing to the inductor to a predetermined 
value. ' r . 

For the purpose of generating the induction heat the 
present invention makes use of the knowledge that a 
magnetic ?eld extends circularly around an electric 
conductor through which an electric current passes in 
accordance with the Maxwell Rule. If an alternating 
current passes through‘the conductor, then the direc 
tion of rotation of the magnetic ?eld changes with the 
frequency of the alternating current. In accordance 
with the invention the marginal zone of the circular 
disc is subjected to the changing direction of rotation 
of a circularly moved magnetic ?eld. Thishas the result 
that an electric current is induced in the marginal zone 
of the circular disc and this electric current effects a 
heating of the mentioned marginal zone. ln the present 
case a movement of the circular disc in this magnetic 
?eld is not necessary in view of the employment of an 
alternating current, buta movement of the circular disc. 
would be required when only a direct current would 
flow through‘the conductor for the purpose of inducing 
an electric current. In the present case, the rotative 
movement of the circular disc is solely used for the pur 
pose of moving the entire marginal zone through the 
inductor in order to keep the induction heat as-far as 
possible away from the center of the circular disc. 

In accordance with the above discussion, the induc 
tor of the present invention comprises a continuous 
conductor forming‘ loops which are open toward the 
center of the circular disc. This construction of the in 
ductor makes it possible to conduct induction heat to 
the sheet metal of the circular discin a very simple 
manner to both of. its sides, namely from below and 
from above, and it is also possible to arrange the loops 
of the conductor for this purpose in different manners. 

According to a ?rst embodiment of the invention, the 
conductor loops embrace the edge of the circular disc 
alternately in the form of a “U" and in the form of a he 
lical turn, whereby the loop arms extend radially over 
the ‘width of the marginal zone and have a distance d 
from each other and a comparatively larger distance of 
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4 
the loops which are spaced from each other a distance 
d. Each loop forms in this manner a heating sector 
within the inductor so that a larger diameter between 
the loops avoids a mutual in?uence or interference. 
Each loop induces in the sheet metal of the circular 
disc a closed electric circuit whose length in radial di 
rection of the circular disc is larger than in circumfer 
ential direction. An inductor of this construction is very 
simple and can easily be installed in an inductor frame. 
An extension of the inductor circumference is possible 
without difficulties for the purpose of adaptation. 

In accordance with a second embodiment of the in 
vention the loops extend radially over the width of the 
marginal zone and are uniformly offset with respect to 
one ‘another in circumferential direction and are 
formed by a conductor positioned on both sides of the 
circular disc and running from one side of the circular 
disc toward the other backwards. The loop arms have 
a distance d from each other and the loops have a dis 
tance b from each other. In the present case the form 
of the loops according to the size and distance from 
each other is the same as above-mentioned, but owing 
to the path of the conductor on one side of the circular 
disc and back and forth on the other, this particular ar 
rangement is particularly suitable for a foldable induc 
tor. Of course, in the last-named arrangement one has 
to expect increased ray losses because the direction of 
the current owing to the adjacently disposed conduc 
tors are different on the edge of .the circular disc. 
According to a third embodiment of the invention 

‘the loops of the conductors extend radially over the 
width of the marginal zone of the circular disc and are 
formed uniformly and positioned mirror-like. On both 
sides of the circular disc the conductor extending back 
and forth has loop arms which have a distance d from 
each other and the loop arms are covered by ferrous 
shielding sheets. 
The form of the loop is substantially the same as in 

the previously described embodiments, but the inten 
sity of the induced electric ' circuits is substantially 
greater because each loop arm, namely above and 
below the circular disc, comprises a conductor through 
which a current flows in the same direction. The effect 
obtained is ampli?ed by the mentioned ferrous shield 
ing sheets causing a concentration of the magnetic 
?eld. 
The mentioned ferrous shielding sheets are also nec 

essary in avoiding a mutual influencing of the conduc 
tors which extend in axial direction of the circular disc. 

According to a fourth embodiment of the invention 
the loops embrace the edge of the circular disc only in 
the range of the inlet and outlet in a U-shaped manner 
and extend radiallyltoward the inlet and outlet over the 
width of the marginal zone while in circumferential di 
rection on both sides of the circular disc the loops are 
‘connected with conductor sections. In this arrange 
ment are not induced as heretofore electrical circuits 
in the circular disc whose length in radial direction is 
greater than in the circumferential direction, but the 
induced electric circuits extend now predominantly in 
the circumferential direction of thecircular disc, and 
then induced current flows with a limited penetration 
depth on the one side of the circular disc and then back " 
towards the other side. The distance of the conductor 
which in this case forms a loop and extends in circum 
ferential direction on'both sides of the circular disc is 
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compared with the opposite conductor relatively small, 
so that the one conductor interferes with the magnetic 
?eld of the other conductor and weakens it. This makes 
it known in a ampli?ed manner and leads to a limited 
heat supply to the marginal zone of the circular disc 
‘when the latter consists of a ferretic material and the 
heating temperature reaches the Curie point at which 
the material looses its magnetic property. After the 
Curie point has been reached the penetration depth in 
the magnetic steel is much greater than below this point 
and the induced currents in the work piece are largely 
compensated. Furthermore, owing to radiation the por 
tion of the induced energy is lost. This last-named ar 
rangement is suitable, therefore, for an automatically 
operating temperature limitation at circular discs made 
of ferretic material so that it is assured that the temper 
ature of 800°C may not be exceeded. The heated mate 
rial therefore cannot become overheated. 

In all above-mentioned embodiments of the inven 
tion it is advisable to provide an insulation against heat 
radiation which may occur when the circular disc is 
heated. ‘ 

The invention will now be described in greater detail 
with reference to 'a number of embodiments having ref 
erence to the accompanying diagrammatic drawings. In 
the drawings: _ - 

FIG. 1 illustrates a device in accordance with the in 
vention in a top elevation view. . 

FIG. 2 illustrates the device of FIG. 1 in a side eleva~ 
tion view in the direction of the arrow II in FIG. 1. 
FIG. 3 illustrates a'modi?ed device in a view similar 

to FIG. 2. 
FIG. 4 illustrates another modi?cation of the device 

of the invention. _ 

FIGS. 5 and 5a illustrate the construction of an in 
ductor in accordance with the invention. 
FIG. 6 illustrates the area B, C, D and Eindicated in 

FIG. 5a in an enlarged scale. 
FIGS. 7 and 7a illustrate a second embodiment of the 

inductor in accordance with the invention. 
FIGS. 8 and 8a illustrate a third embodiment of the 

inductor in accordance with the invention. 

6 
urged against the cold portion of the circular disc by a 
motor 13 (FIG. 1) in known manner. This portion of 
the device is independent from the inductor unit 2 and 
has always the same construction while the inductors 
15 may have different constructions. In other words, in 
all modi?cations of the invention the device which de 
forms the marginal zone of the circular disc is always 
the same. The inductor unit 2 is that part of the entire 

' arrangement which permits a movability or adjustabil 
10 
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40 

FIGS. 9 and 9a illustrate a fourth embodiment of the I 
inductor of the invention. _ 

Referring to the FIGS. 2, 3 and 4, the device of the 
invention comprises ?rst of all a?anging machine 1 
provided with ?anging rolls 8 and 9 and an inductor 
unit 2. The ?anging machine 1 is provided with a 
frame-like main gate 3 in its center. The inductor unit 
2 is mounted opposite the ?anging rolls 8 and 9. Be 
tween the inductor unit 2 and the ?anging rolls 8 and 
9 a'circular disc 5 is disposed in the main gate 3 and is 
clamped in position between two vertically disposed 
hydraulically operated bilaterally impinging pistons 
provided withdies 6 and 6' which engage this center of 

i the circular disc 5. The latter by means of the men 
tioned pistons and dies 6 and 6' may be-clamped in po 
sition in the gate 3 at any desired height as is indicated 
in the FIGS. 2, 3 and 4 by the arrows 7 and 7'. 
Each one of the ?anging rolls 8 or 9 effect a rotative 

' movement of the circular disc 5 during the deforming 
or ?anging operation, whereby the circular disc 5 is ro 
tated about the vertical axis of rotation 10, while the 
clamping dies 6 and 6' hold the circular disc in position 
at the desired level. The ?anging rolls 8 and 9 may be 
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moved toward and away from the axis of rotation 10 as - 
is indicated by the arrows. A supporting roll 12 may be ' 

ity of the inductor 15 relative to the circular disc 5. 
vReferring to the FIGS. 1 and 2, the inductor unit 2 is 

equipped with a portable pedestal 17 having traction 
wheels 16 so that the unit 2 may be moved indepen 
dently from the ?anging machine 1 and is separated 
from the latter. The pedestal 17 has mounted thereon 
an inductor 15 adjustable in vertical direction and in 
angular direction. The pedestal 17 is provided with a 
horizontally extending beam 18, one end of which is ro 
tatable about a vertical pivot axis 21 and has two down 
wardly spreading legs 19 and 19’ and another leg 20 
rigidly connected with the other end of the beam 18. 
The legs 19, 19’ and 20 are provided at the lower ends 
with traction wheels 16 so that the three-legged pedes 
tal may be moved parallel to a plane containing the 
spread legs 19 and 19’ and the horizontal beam 18 may 
be pivoted around the pivot axis 21. In this manner the 
beam 18 according to its working position may be ad 
justed to suit the diameter of the circular disc 5 and 
may be moved toward and away from the same and its 
rest position or inoperativeposition may be moved 
completely outside the range of the circular disc 5. in 
the plane of the spread legs 19 and 19'. 
The inductor 15, for the purpose of being brought in 

cooperation with the boiler bottom to be formed, is at 
tached to the horizontal beam in such a manner that it 
may be adjusted in vertical direction and also in angu 
lar direction. The vertical adjustment is accomplished 
by two horizontally spaced and vertically disposed elec 
trically operated adjusting spindles 23 movable in the 
direction of the arrows 22, while the angular adjust 
ment of the inductor 15 in the directions indicated by 
the arrows 24 is effected by an electrically operatedad 
justing spindle 25. In place of the electrically operated 
adjusting spindles one may also employ, for instance 
hydraulically operated piston elements. The upper ends 
of the vertical adjusting spindles 23 are ?xedly attached 
to the horizontal beam 18, while the adjusting spindle 
25 is pivotally connected with the spread legs l9, 19’. 
The inductor‘lS is pivotally connected with the adjust 
ing spindles 23 and 25. Accordingly, the inductor 15 
may be adjusted in all directions. ' ‘ 

The inductor 15 has av U-shaped cross section form 
ing spaced upper and lower jaws between‘ which ex 
tends the marginal area of the circular disc in such a 
manner that the inductor 15 covers a sector of the cir 
cular disc of an area of about ‘60° and a depth which 
corresponds to the‘width a of the marginal zone 5’ to 
be heated. The particular construction of the inductor 
15 and the arrangement of the conductors within the 
same will be described hereinafter. ' ' 

The feed of the electric current to the inductor 15 is 
effected by a conductor strap 26 (FIG. 1) which leads 
from a condenser-control box 27 to the inductor unit 
2. From the conductor strap 26 ?exible medium fre 
quency cables 28 lead to the inductor terminals. It 
should be noted that for the purpose of adjusting the 
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inductor it is not necessary to separate the electrical 
connection leading to the condenser-control box 27. 
The condenser-control box 27 is arranged laterally 

off the entire arrangement. The energy transformation 
is effected by a static frequency transformer which for 
the. purpose of a better efficiency is capable of supply 
ing electric current to two devices one after the other. 

During the heating period all open portions of the cir 
Cular disc 5 may be covered by means preventing heat 
radiation which improves the efficiency. The covering 
means for this ‘purpose are conventional and may be 
easily removed and therefore are not particularly illus 
trated. - . 

The inductor unit 2 illustrated in FIG. 3 is also sepa 
rate from the ?anging machine I and comprises a por 
table inductor carriage 30 adjustable as to its height 
and on which the inductor 15 is so attached that it may 
be adjusted in angular direction. The inductor carriage 
30 is provided with traction wheels 31 which are adjust 
able in vertical direction so that the inductor carriage 
may be moved in the direction of the arrows 32 and 33. 
The inductor 15 is arranged pivotally adjustable at the 
upper end of the inductor carriage 30 in such a manner 
that it may be adjusted about a horizontal axis 34 in the 
direction of the arrow 35. In the present instance the 
.inductor 15 is provided-with a lower jaw or leg 15 ’ and 
an upper jaw or leg 15" which both are pivotally con 
nected, with each other about the axis 36, and may be 
provided with respect to each other by means of an 
electrically or hydraulically operatingmechanism 37, 
so that the inductor jaws may be able to open or close. 
15"’ illustrates the position of the upper jaw of the in 
ductor 15 when it is open. This open position of the 
upper jaw is employed when the unit 2 is moved toward 
the flanging machine for the deformation operation. 
Both inductor jaws l5’ and 15" are electrically con 
nected with each other as will be explained hereinafter. 

Concerning the flanging machine 1 and the current 
supply to the inductor unit 2, the same conditions pre 
vail as described in connection with the FIGS. 1 and 2. 
In the modi?cationof FIG. 3, however, the medium 

- frequency cables 28 are so ?exible that they move with 
the upper inductor jaw 15''. _ 

In the embodiment of the arrangement of the inven 
I tion as illustrated in FIG. 4 the inductor unit 2 is pro- ’ 
vided with a rigid arm 39 which extends inclined up 
wardly from the gate 3. This arm 39 projects away from 
the axis of rotation 10 of the circular disc ,5 and is pro 
vided at its upper outer end with cable sheave 40 guid 
ing a cable 41 one end of which is connected to a piston. 
rod belonging to a‘hy'draulic lifting cylinder 42, while 

_ the other end of the cable is connected to the lower end 
of the pivot arm 43 which adjacent the attachment of 
the end of the cable 41 has mounted thereon the induc 
tor 15. The pivot arm 43 is provided at its other end 
with a pivot pin 44 whose position may be horizontally 
adjusted, in that, for instance the rigid arm 39 is pro 
vided with a horizontal slot 45 so that by means of a 
not-illustrated electrical or hydraulic drive the pin 44 
may be moved horizontally in the direction of the 
arrow 46. Furthermore, the pivot arm 43, as indicated 
by the arrow 47, may be varied in its length or, in other 
words, this portion of the pivot arm 43 is telescopically 
constructed and by means of an adjusting spindle may 
‘be made longer or shorter. Finally, the movement of 
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8 
the cable 41 as e?‘ected by the lifting cylinder in the di 
rection of the arrow 48 may be so accomplished that 
the position of the inductor 15 is adapted to the posi 
tion of the circular disc 5. The lifting cylinder 41 with 
the cable 41 thereon has the purpose to remove the in 
ductor 15 after the heating of the marginal zone of the 
circular disc 5 so that the device may be provided with 
another circular disc. 
The FIGS. 5 to 9a explain the arrangement of an 

electric conductor within the inductor. The conductor 
is basically designated by 50 and in all embodiments of 
the invention is arranged on the inner walls of the jaws 
of the inductor 15 and is positioned partly and alter 
nately on the upper and lower inductor jaws in the form 
of loops which are open toward the center of the circu 
lar disc. ' 

The FIGS. 5 and 7 to 9 illustrate the position of the 
conductor according to a sectional view along the line 
X-X in FIG. 2 viewed in the direction of the two ar 
rows. The contour of the inductor and the inductor 
walls are also not shown, but the circular disc 5 and its 
outer edge 5’ are illustrated and the parts of the con-v 
ductor 50 which in viewing direction are disposed be 
hind the circular disc _5 and are illustrated in dotted 
lines. The direction of movement of the circular disc 5 
is indicated by an arrow ‘R. The FIGS. 5a and 7a to 9a 
illustrate a sectional view along the dash perimeter 
lines in the FIGS. 5 and 7 to 9 but in another scale and 
viewed in the direction of the arrows y-y in FIG. I, so 
that for instance a conductor shown in FIG. 5a above 
the disc 5 appears in FIG. 5 in dotted lines, because as 
already explained, FIG. 5 illustrates a view from below 
toward the disc 5. (See also FIG. 2). 

In the arrangement of FIGS. 5 and 5a the looped 
arms 51 and 52, 51’ and 52’, and 51” and 52" desig 
nate each a loop in which a looped arm is arranged op 
posite each side of the circular disc 5. The magnetic 
?elds which move around the looped arms with alter 
nating rotating direction are designated by 53 and the 
direction of rotation which is produced is indicated by 
arrows. The electric circuits which are induced by the 
individual looped arms 51, 52, etc. in the circular disc 
5 are indicated by 54, 54’ and 54” and the depth of 
their penetration into the material of the disc is indi 
cated by 55, 55’ and 55''. 
FIG. 6 illustrates an areal portion B-C-D-E of FIG. 

5a in an enlarged scale. In addition to the reference nu 
merals which are the same as, used in the FIG. 5a, the 
following references are employed in FIG. 6: 

x=the direction of the electric current of the induced 
' current in the direction toward the center of the 

disc. 
o==the direction of the induced. current in the direc 

tion from the center of the disc. The direction of 
the current in the corresponding conductors is then 
reversed. ' 

D=the thickness of the sheet metal of the disc. 
d=the distance of the arms of one loop. 
b_=the distance of the loops from each other. 
c=the distance of the looped arm from the upper and 

lower face of the disc, respectively. 
The optimum relation d/O or D18 is 3.5. 

of the induced electric 
current into the material of 
the disc 

6=the width of penetration 

8=the depth of penetration 
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At a frequency of f = 2kHz, b is about 150 mm, d = 
40 mm and c = 12 mm. At smaller frequencies these 
distances are greater. 
For the arrangement according to FIGS. 5 and 5a,'8 

is considered a measurement for the depth of penetra 
tion, whereby the current in the disc ?ows radially in 
the surface of the circular disc. 

In order that the operating currents which How in op 
posite direction do not compensate each other, but ef 
fect a heating of the disc, it is necessary to maintain a 
predetermined minimum distance between the conduc 
tors. (d= 3.5 0) 
The depth of penetration of these arrangements is 

principally dependent upon the width of the water 
cooled copper conductor and its distance c from the 
circular disc, i.e., the greater the distance 0 is between 
the conductor and the disc the smaller will be the depth 
of penetration 6 at a constant width of the conductor. 

In the arrangement illustrated in the FIGS. 7 and 7a 
the conductor 50 with the looped arms 56, 56', 56" 
and 56"’ and the conductor sections 60, 60’ and 60” 
therebetween extends below the circular disc 5 and 
with the looped arms 57, 57', 57" and 57"’ and the 
corresponding conductor sections extend in circumfer 
ential direction above the disc. Owing to the looped 
arms 56, 57, etc. which are offset with respect to each 
other below and above the disc 5 and extend substan 
tially radially and their magnetic ?elds 58, there are in 
duced electric circuits 59, 59' and 59” in the sheet 
metal of the disc. At the reversing point 61 of the con 
ductors 50 is provided a de?ection. The dimensions of 
the loops and their distances from each other are the 
same as in the arrangement according to FIGS. 5 and 
5a. Nevertheless, in the conductor sections extending 
in circumferential direction and which are at a shorter 
distance from each other particularly at 60' and 
wherein the direction of the currents in both conduc 
tor sections is different one has to expect higher stray 
?eld losses, but this particular arrangement is particu 
larly well-adapted for ajpivotally mounted‘ inductor. 

In the embodiment of the invention illustrated in the 
FIGS, 8 and 8a the arrangement of the conductor 
within the inductor insofar is similar as in FIGS. 7 and 
7a in that in both these cases the conductor runs loop 
shaped on one side of the circular disc in one direction 
and then back on the other side rearwardly, but the 
loops on both sides of the circular discs are in the last 
mentioned embodiment not offset with respect to each 
other. The looped arms 62 and 63, etc. ‘form lower 
loops and the looped arms 64, 65, etc. form upper 
loops. The magnetic ?elds are indicated by 66 and the 
induced electric circuits in the circular disc 5 are indi 

_ cated by 67 and ferritic shield plates are indicated by 
68. The latter are employed for the purpose of improv 
ing the guidance of the magnetic ?eld and to concen 
trate the same onto the circular disc. At 69, 70 and 69’, 
70', respectively, the current ?ow in the two closely ad 
jacent conductor sections is in the same direction. Ac 
cordingly, there is no stray ?eld loss. 

In the embodiment of the invention illustrated in the 
FIGS. 9 and 9a the radially extending looped arms 72 
and 75 are arranged closely together. These looped 
arms form loops which are arranged in the same radial 
plane on the other side of the circular disc so that for 
instance arm 72 forms with 73 and 74 with 75 each a 
loop and with the assistance of magnetic ?elds 78 form 
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10 
electric circuits 80 extending in radial direction, while 
the conductor sections 76 and 77 induce electric cir 
cuits 81 extending in circumferential direction. 

In the arrangement illustrated in FIG. 9 the electric 
current during heating of the circular disc ?ows in the 
conductors on the lower side of the circular disc in cir 
cumferential direction and then goes backward on the 
other side of the disc. Below these conductors are 
formed depth of penetrations on both sides of the cir 
cular disc. ’ 

Since the depth of penetration among others is de 
pendent upon the frequency of the electric current, it 
follows that a predetermined frequency the thickness 
of the circular disc is D = 3.5 8. (At an optimum re 
sult.) This means that with the most frequently heated 
circular discs having a thickness of not more than 50 
mm a relatively high frequency (such as 1,500 to 2,000 - 
I-Iz) would have to be employed. For the purpose of 
generating high power outputs by means of static trans 
formers one employs at the present state of develop 
ment high powers at low frequencies (500 to 1,200 
Hz). If one operates the inductor illustrated in FIG. 9, 
for instance with 1,000 Hz, then the optimum relation 
D = 3.58 becomes unfavorable, so that the currents 
flowing in the circular disc are partially compensated. 
This has the result that at the relatively large radiation 
surface of the circular disc and the smaller electric cur 
rent heat losses an automatic temperature limitation is 
obtained. 
What I claim is: - 

1. Method of heating and?anging of circular discs, 
particularly boiler bottoms made of ferritic and austen 
itic materials, comprising the steps of slightly prebend 
ing the circular disc when in a cold condition, then 
clamping it centrically and rotating it about its center 
axis and during said rotation heating the marginal zone 
of said circular disc by an alternating current inductor 
whose heat impinges sector-shaped areas of said mar 
ginal zone andthen ?anging said heated marginal zone 
after the completion of said hearing. 

2. Method according to claim 1, in which the rotative 
speed of the circular disc and the supply of induction 
heat are so correlated to each other that the marginal 
zone of said circular disc is heated to a temperature of 
substantially 800° C, while the central zone of said cir 
cular disc remains at a temperature below 100° C. 

3. Method according to claim 1, in which the induc 
tor is caused at ?rst to move from the exterior into the 
marginal zone of said circular disc, and after having 
heated said marginal zone is again moved outwardly 
from said marginal zone, whereupon said heated mar 
ginal zone of said circular disc is ?anged. 

4. Device for the heating and ?anging of discs partic 
ularly of kettle bottoms of ferritic or austenitic mate 
rial, comprising means for mounting the disc on the de 
vice and for rotating the disc, an inductor unit for coop 
eration with the perimeter of the disc, inductor moving 
means cooperable with said inductor permitting radial 
adjustment of the inductor into and out ofyoperating re 
lationship with said disc, said inductor having means 
for alterating its heating effect, and means for forming 
?anging on the disc after the inductor has heated the 
perimeter of the'disc and after said inductor moving 
means has moved said inductor out of operating rela 
tionship with the disc. ’ 

5. Device according to claim 4, in which said induc-i 
tor moving means comprises a portable pedestal which 
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is separated from said ?anging means and adapted to 
be moved toward and away from the same and means 
for adjusting said inductor on said pedestal in vertical 
direction and in its angular position. (FIGS. 1 and 2). 

6. Device according to claim 4, in which said induc 
tor moving means comprises a portable carriage which 
is separated from said flanging means and adapted to 
travel toward and away from the same, means for ad 
justing the height of said carriage, and means for 
mounting said inductor angularly adjustable on said 
carriage. (FIG. 3). 

7. Device according to claim 4, including an arm 
?xed on said ?anging means, an extensible lever arm 
pivoted with one of its ends to a pivot pin which is 
mounted for horizontal adjustment on said ?anging 
means, said inductor being attached to the other end of 
said lever arm, a cable sheave on said ?xed arm, and an 

' adjustable cable extending from said ?anging means 
and over said sheave to said lever arm for adjusting the 
position of said heat inductor with respect to said circu 
lar disc. 

8. Device according to claim 4, including a condens 
er-control box spaced from said device and a ?exible 
conductor line connecting said box with ?exible con 
ductor (28) leading to said heater inductor. 

9. Device according to claim 4, in which said heat in 
ductor covers substantially one sixth of the circumfer 
ence of said circular disc. 

10. Device according to claim 4, in which said heat 
inductor is U-shaped in cross section and that said cir 
cular disc is placed with its marginal zone between the 
two legs of said U-shaped inductor. 

11. Device according to claim 4, in which said heat 
inductor is U-shaped in cross section and that said cir 
cular disc is placed with its marginal zone between the 
two legs of said U-shaped inductor, and means for piv 
otally attaching one leg (15") of said U-shaped induc 
tor (15) to its base permitting an opening and closing 
of the same. 

12. Device according to claim 8, including means in 
said condenser-control box for adjusting the frequency 
of the alternating current supplied to said heat induc 
tor. 

13. Device according to claim 4, in which said heat 
conductor is provided with a continuous conductor 
(50) forming loops which are open toward the center 
of the circular disc to be worked upon. 

14. Device according to claim 13, in which said loops 
alternately embrace U-shaped the edge of said circular 
disc and also in the form of a helical turn, said loops ex 
tending over the width of the marginal zone of said disc 
and‘the arms thereof being spaced from each other. 
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15. Device according to claim 4, in which said heat 

conductor is provided with a continuous conductor 
(50) forming loops which are open toward the center 
of the circular disc to be worked upon, said loops ex 
tending with straight legs radially with respect to the 
width of the marginal zone of said circular disc and 
being uniformly offset in circumferential direction of 
said disc and being placed to face opposite sides of said 
circular disc. 

16. Device according to claim 4, in which said heat 
conductor is provided with a continuous conductor 
(50) forming loops which are open toward the center 
of the circular disc to be worked upon, said loops ex 
tending with their straight legs radially with respect to 
the width of the marginal zone of said circular disc and 
being uniformly and homologously disposed to face op 
posite sides of said circular disc and spaced from the 
surfaces of the latter. 

17. Device according to claim 4, in which said heat 
conductor is provided with a continuous conductor 
(50) forming loops which are open toward the center 
of the circular disc to be worked upon, said loops ex 
tending only in the range of the entrance and the exit 
of said circular disc and embrace U-shaped the edge of 
said circular disc and increase gradually in radial length 
over the width of the marginal zone, said loops being 
connected with each other by conductor sections ex 
tending circumferentially and spaced from both sides 
of said circular disc. 

18. Device according to claim 4, including insulation 
means for reducing the loss caused by heat radiation ' 
from the heated circular disc. 

19. The method for the heating and flanging or press 
ing of discs, particularly of kettly bottoms of ferritic or 
austenitic material, in which the discs are slightly pre 
curved in cold condition, centrally clamped or inserted 
and are rotatable about the centric axis, characterized 
in this, that during the rotational movement, solely the 
area of the edge zone is ?rst heated by means of an al 
ternating current inductor annularly or sector-shaped, 
respectively, acting on the edge zone, and the ?anging 
tool entering into action solely after termination of the 
heating and removal from the edge-zone-area to effect 
flanging of each of the thus heated discs. 

20. The method of claim 1 further characterized in 
that the speed of rotation and the supply or feed of the 
induction heat are so coordinated with respect to one 
another, that the edge zone is heated sufficiently to, for 
example, 800° C., while the middle zone of the disc to 
the contrary remains practically cold below 100° C, for 
example. 

* * * it it 


