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Our_invention relates to an improved
method of and means for heating disks or
plates electrically. This invention has to
do, more particularly, with means for pro-

5 ducing localized heating effects in disks or
plates, for instance, wheel disks, for the pur-
pose of annealing portions of such disks or

plates, without materially affecting the re--

maining portions of such disks.

10 In the manufacture of some type of disk
wheels, it is necessary to submit central por-
tions of the steel disk to certain pressing op-
erations which require the annealing of such
portions of the disk. It is very desirable to

15 confine the annealing to those portions of
the disk which are subsequently to be formed
or pressed, but the problem of localizing
the heating has been a very difficult one.
The principal object of our invention is to

20 provide a method and means for heatinﬁ
disks by which the heating may be localize
or confined to certain portions of the disk.

A further object of our invention is to
provide electrical means for generating an-

28 nealing heat in certain portions of a disk or-

late.

P Another object of our invention is to pro-
vide a simple, expeditious and efficient
method of generating an annealing- heat in

30 certain predetermined portions of a disk or
_plate.

Another object of our invention is to pro-
vide a simple and effective apparatus for
heating the central portions of disks, by

35 means of which a number of disks may be

heated at the same time so that the appara-

tus is particularly suited for quantity pro-
duction of disks.

Further objects, and objects relating to -

40 economies and details of operation and con-
struction, will definitely appear from the
detailed description to follow. In one in-
stance, we accomplish the objects of our in-
vention by the devices and means described

45 in the following specification. Our inven-
tion is clearly defined and pointed out in the

appended claims. Preferred ‘embodiments -

* 'of the invention are illustrated in the accom-
panying drawings, forming a part of this
80 specification, in which:

Fig. 1 is a wiring diagram of one embodi-
ment of the invention.

Fig. 2 is a. wiring diagram of a modified
arrangement. : '

Fig. 3 is a vertical, sectional view through 55
an apparatus embodying the invention, and
- Fig. 4 is an enlarged, detail, sectional
view, taken on line 4—4 of Fig: 3 and look-
ing mn the direction of the arrows at the -
ends of the section line. 00 -

In the drawings, the same reference nu-
merals indicate the same parts throughout
the several views. '

In general, this invention consists in sub-
jecting the portions of the disks to be heated 65
to a field of force set up by a high frequency
oscillating electric current, W%xereby high
frequency currents are generated in such
portions of the disk. A coil or helix con-
nected in circuit with a source of high fre- 70
quency current is brought into inductive re-
Iation to the portions of the disk or plate to
be heated and high frequency currents are
induced in such portions without any inter-
linkage of a transformer magnetic circuit 76
with the electric circuit.” In the case of
disks having a central opening, when the
portions immediately surrounding such
openings are to be heated, the disks may be
stacked one upon the other, with such cen- 80
tral openings in alignment, and a coil or
helix connected to a- source of high fre-
quency electric current inserted within said
central openings, so that the portions or
areas of the disks surrounding such central 88
openings are brought into inductive relation
to said coil to*the substantial exclusion of
the other portions or areas. .

Referring to the numbered parts of the
drawings, we have shown a_plurality of 90
wheel disks 10, each of which has a periph-
eral flange, 11, and a central opeming, 12.
The central portion or area, 13, surroinding
the central opening is to be annealed, in or-
der to press a rib and hemispherical sockets 99
therein, and this invention provides 2 means
for heating the portion, 13, to an annealing
temperature without heating materially the
remaining portions of the disk. The wheel '
disks, 10, are stacked one upon the other, as 190
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-ondary coil, 23, of a transformer.

-

shown, with the openings, 12, in alignment,
upon the support, 14. A coil or helix, 15,
(of less cross sectional area than the open-
ing and therefore of less area than the cen-
tral area to be heated) is positioned within
the central openings of the several disks
with the axis of the coil, 15, concentric with
the axis of the cylindrical surface defined by
the walls of the openings, 12. The coil, 15,
is connected by the leads, 16 and 17, to any
suitable source of- high " frequency electric
current, srch as the high frequency genera-
tor, 18. A condenser, 19, may be connected
across the leads, 16 and 17. "We are not to
be restricted to a high frequency generator
as the source of high frequency current, in-
asmuch as we may use any of the various cir-
cuits or systems known in the art for the
purpose of producing high frequency cur-
rents.  One such system is shown in Fig. 2,
in which the leads, 16 and 17, from the coil,
15, are connected to opposite sides of the sec-
Con-
densers, 20 and 21, are connected in the leads,
16 and 17, and the spark gap, 22, is connect-
ed across the leads, 16 and 17, between the
condensers and the secondary coil, 23. The
grimary,‘ 24, of the transformer is connected

y leads, 25 and 26, to any suitable source of
current. _

*An apparatus constituting one embodi-
ment of the invention is shown in Fig. 3
and it will be observed that there is a shell
or layer, 27, of heat insulating material in-
terposed between the coil, 15, and the edges
of the central openings in the disks, 10. This
prevents the transfer of heat from the heat-
ed portions of the disks to the coil, 15, and
helps to keep the coil cool. In order to pre-
vent overheating of coil, 15, due to the heat
generated by the resistance of the conductor
forming the coil to the passage of electric
currents therethrough, the conductor is in
the form of a hollow tube, as shown at 28,
see Fig. 4, and the ends of said hollow con-
ductor are connected by the inlet and out-
let tubes, 29 and 30, to a supply of cooling
medium which is thus circulated through the
coil, 15, to keepthe same cool.

In operation, the wheel disks,’ 10, are’

stacked upon the support, 14, one upon the
other, with the central openings, 12, in align-
ment. The coil, 15, with the shell, 27, of heat
insulating imaterial surrounding it, extends
axially through these openings, as shown in
Fig. 8. When the circuit in which the coil

i5 connected is closed, the high frequency -

current in the coil sets up a field of force
which induces substantial high frequency
currents in the portions, 13, of the disks im-
mediately surrounding the openings, 12.
These induced currents substantially heat
said gortions, 13, but the substantial heat-
ing effect is confined to the parts of the disk
in which the currents art induced. The in-
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duced currents are largely confined to the
central part or area of the disk jointly by

‘reason of the fact that these parts only lie

in the region of the concentrated magnetic
field immediately surrounding the coil, 15,
and the fact that current path through this
part is of least resistance, the disk here
being thicker and the path being shorter
than the annular current paths of the in-
creasingly remote portions of the disk. The
remaining portions of the disk are not heated
except by the conduction of heat from the
portions, 13, and by the extremely small cur-
rents straying from the central area, 18, or
induced by possible stray fields. The por-
tions, 13, are quickly raised to an annealing
temperature while the remaining portions
of the disk are not affected materially. The
power of the small coil, 15, whose area lies
wholly within the area to be heated is insuf-
ficient to carry the substantial heating effect
beyond the bounds of the prescribed area.
It is desired to concentrate the heat generated
in the portions, 13, and hence the heat insulat-
ing shield or shell, 27, is provided between the
coul, 15, and the portions, 18, to prevent
transfer of heat from the parts, 13, to the
coil. It will be apparent that the annealing
may be localized in this way to the parts that
are to be subjected, subsequently, to pressing
operations. '

We are aware that the embodiment illus-

trated may be altered and varied consider--

ably without departing from the spirit of
our invention and, therefore, we desire to
claim our invention broadly as indicated by
the appended claims.
. Having thus described our invention, what
we claim as new useful and desire to secure
by Letters Patent is:—

1. The method of heat treating a pre-
scribed portion of a body of conductive ma-

81
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10.

terial substantially less than the whole, -

which consists in making an opening within
the borders of the portion to be heated and
in inducing from within the opening high
frequency currents in the surrounding por-
tion to be heated.

2. The method of heat treating a wheel
disk or the like which consists in forming the
disk with a central opening and then anneal-
ing a prescribed area of the disk substan-
tially less than the whole and surrounding
the opening therein by passing through a
coil loeated within said opening a high fre-
quency electric current.

3. The method of simultaneously heat
treating a plurality of wheel disks or the like
having central openings, which consists in
stacking said disks with their central open-
ings in alignment and surrounding a coil
and passing a high frequency electric cur-
rent through said coil to heat by induced
currents prescribed areas of the disks sur-
rounding their central openings.
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-4, An aipg:ratus for ‘simultaneously heat- electric current disposed within said aligned .
"ing prescribed portions of a’ plurality of openings, and a heat insulating shield sur-
wheel disks or the like having central open- rounding thé coil within said openings. - 10
 ings, comprising a support on which the 'In testimony whereof, we affix our signa-
- & disks may be stacked ‘with their central op- tures. e -
_ enings in alignment, a coil arranged to be : - .JOSEPH LEDWINKA.
connected with a .source of high frequency © - 2 WILLIAM J. MAYER.




