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This invention relates to electric induction fur-
naces and constitutes an improvement upon the
invention set forth and claimed in the copend-
ing application of Eugene J. Limpel, Serial No.
453,004, filed July 31, 1942, for Induction heat-
ing, and assigned to a common assignee with
the present invention, which application issued
to Patent No. 2,352,332 on June 27, 1944.

In the Limpel invention the heating of the tip
of a partially closed nose of a bomb casing was
made practical by employing a temporary core
plug extending through the relatively small
aperture in the nose and bridging the gap be-
tween larger members of the furnace core struc-
ture. The temporary core plugs were applied in-~
dividually to each bomb casing as it entered the
furnace and were removed from the respective
bomb casings as the latter were withdrawn from
the furnace. The plugs were then cooled and
made ready for use in subsequent similar heat-
ing operations.

The present invention accomplishes the pur-
pose of the plugs by the use of a long core mem-

ber made a part of the furnace and disposed for'

reciprocation during heating, the member pass-
ing through the aperture in the bomb casing and
-through similar openings in the larger core ele-
ments.of the furnace. The reciprocation of the
core member during heating prevents overheat-
ing of the same and provides a sustained flux

heating currents in the metal immediately ad-
jacent the aperture at the tip of the bomb casing.

The general object of the invention is to pro-
vide for the heating of the metal adjacent an
aperture in & partially closed end of & tube by
the use of a core member which is a part of
the furnace structure and which thereby elimi-
nates the labor and inconvenience attendant

the use of individual core ‘plugs for each heat-

ing operation.

An embodiment of the invention is illustrated
in the accompanying drawing in which:

Figure 1 is a sectional view, largely diagram-
matic, of an induction furnace with a bomb cas-
ing therein and showing the reciprocating core
member of the present invention;-and

Fig. 2 is a transverse section through the fur-
nace taken on line 2—2 of Fig. 1.

The induction furnace illustrated comprises,

An inner core structure & is raised vertically
inside the bomb casing to co-operate with the
outer core structure in providing a substantially

" closed circuit for magnetic flux in the furnace.

Energizing coils § encircle the position of the.
bomb casing 3 and serve to produce the magnetic

' flux which induces the heating currents in the
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in general, an outer core_structure { enclosing -

energizing coils 2 and having its bottom open
for receiving the partially formed nose of a
bomb casing 3. The bomb casing is raised into
- the furnace by an elevator, not shown.

bomb casing. An suxiliary energizing coil 6 is
disposed adjacent the tip of the bomb casing and.
encircles the aperture 7 in the nose of the bomb.

In carrying out the invention, a vertical open-
ing 8 is provided centrally of the top of the outer
core structure in alignment with the aperture 1.
An axial bore 8 of a diameter similar to aper-
ture T and opening 8 is provided in the upper
end of the inner core structure 4 in alignment
with the aperture 1. A reciprocating core mem-
ber 10 is disposed vertically to extend through
the opening 8 and aperture T and into the bore 8.

The core member 18 is as large in cross sec-
tion as the aperture T will accommodate and
preferably has only sufficient clearance in open-
ing 8 and hore 9 to-allow for the vertical re-
ciprocation of the member during operation of
the furnace. The member 10 is preferably sus-
pended from above by suitable mechanism (1
adapted to reciprocate it up and down.

When the furnace is in operation, the core
member 10.serves to carry a heavy load of flux
through aperture 7 from the top of the outer
core structure | to the top of the inner core
structure 4, and vice versa. The flux is more
concentrated and dense in the member 10 than it
is in the larger core elements, and this fact
taken in addition to the proximity of the mem-

‘ber 10 to the metal being heated results in a

tendency to unduly heat the member 10 were "
it kept stationary. As it becomes heated in any -
given position, the member {0 loses its ability
to carry as much flux and as a resulf its effec-
tiveness becomes diminished. . However, by re-
ciprocating it up and down during operation

of the furnace, the heating effect on the -core .

member 10 is spread over a substantial area and
volume of metal, and undue heating is elimi- -
nated. The emciency of the member (0 to carry
flux is thereby kept at & maximum.

The invention is particularly applicable where
the size of aperture 7 is such as to require a max-
imum core section through the aperture and
thereby substantially prohibits the employment
of passages for cooling fluid in the member 10.
The core member may be cooled between succes-
sive operations of the furnace by applying a cool-
ing medium externally to the member.
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The entire core structure of the furnace in-
cluding member 10 is laminated to avoid eddy
current losses as much as possible. This also
tends o prevent undue heating of the mem-
ber 16,

The core member i€ should extend into the
inner core structure &, at all times during opera~
tion of the furnace, a distance sufficient to give
g substantially large surface area for transfer of
fux from one to the other so that saturation of
the core member can be obtained.

The flux passing through the core member (8
induces heating current in the metal at the tip
of the blank immediately surrcunding the aper-
ture 7 and insures that this portion of the bomb
cosing will become heated as quickly as the re-
moining part through which the main portion
of fiux passes.

Various embodiments of the invention may be
employed within the scope of the claims.

The invention is claimed as follows:

1. In an induction furnace having an external
stationary core member and primary energizing
coils therefor, & longitudinally movable central
core member disposed to extend through an an-
erture in the article being hesied and to carry
flux between the relatively stationary core ele-
ments in all operative longitudinal positions of
said member, and means to move said central
cove member longitudinelly during the heating
cyecle of the furnace to prevent undue local heat-
ing of the member without substantially altering
the reluctence of the filux path.

2. In an induction furnace having an external
stationary core member and primary energizing
coils therefor, a longitudinally movable central
core member disposed to extend through an ap-
erture in the article being heated and to carry
“flux between the relatively stationary core ele-
menis in all operative longitudinal positions of
said member, and means to reciprocate ssid cen-
tral core member longitudinally during the heat-
ing cycle of the furnace to prevent undue heeai-
ing of the member without substantially alter-
ing the reluctance of the flux path.

3. An induction furnoce for heating an elec-
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trically conductive article having an opening
through which megnetic flux must pass for induc-
ing heating current in the conductive material
thereof adjacent said opening, sald furnace com-
prising magnetic core structure including a longi-
tudinally reciprocatory core section extending

- through said opening, coil means for magnetically
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energizing said core gection, and means opera-
tive during the heating cycle of the furnace to
reciprocate said core section longitudinally with-
out substantislly altering the reluctance of the
flux path in all of the operative positions of the
core section, the length of the reciprocatory
strolte imparted o said core section being sub-
stantially less than the length of the core section
and sufficient to preclude said core section he-
coming injuriously overheated. »

4, An induction furnace comprising magnetic
core structure including an elongated longitudi-
nally movable laminated core section designed
to extend through an opening of small diameter
in an electrically conductive article to be heated,
stationary coil means for magnetically energiz-
ing said core section, and means operative while
the furnace is on heat for imparting substantially
continuous longitudinal movement to said core
section without substantially altering the reluc-
tance of the flux path in all of the operative po-
sitions of the core section for preventing the
same from becoming locally overheated.

5. The method of preventing loss in efficiency
of & portion of the core structure of an induction
furnace where such portion is saturated with
fiux and disposed to receive substantial radiation
of heat from the article being heated, comprising
providing a separate core member of dimensions
longer than the portion subjected to overheating,
and moving such member longitudinally during
the heating cycle of the furnace to present suc-
cessive sections of said core member to the zone
of maximum heat while maintaining a substan-
tiel area of fiux transfer from said moving core
member to the remainder of the core structure of
the furnace.

WALTHER RICHTER.



