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3.Claims.
1

This. invention. relates- to. improvements: in
electrodes. for-high frequency-heating; of cylinders
of; substantially. constant: diameter composed of
dielectric, material, and- more particularly- for
heeting: thermoplastic: and. thermosetting. mold-
ings:in sueh;form.

A primary. object; of the invention. is- to. pro-
vide cooperating. high- frequency electrodes.
adapted; to.insure. substantially, uniform heating
of the entire. mass. of an insulation preform, or
group;of preforms:of cylindrieal or disk-form.

Another- object: is, to. previde. a normally- sta-
tionary.electrode,of;such form.as to.insure.-proper
positioning: of- insulation preforms. of cylindrical
or- disk-shape when. deposited edgewise- in; trans-
verse:relationship thereto.

Anopther, and more. specific. object 1s to provide
a trough-shaped: supporting-electrode which: not:
only. stabiliges: the cylindrical or- disk-shaped
preforms; when. seated: edgewise therein in- trans-
verse; relationship. thereto but-also serves to im-
nrave: current distribution through- such pre-
forms;-thus overcoming; the .mechanical and-elec-
trical; disadvanteges of a.fiat electrode when used
for such purpose.

Another; ohject;is:to,provide for Use of-an upper
elgctrode of: either- inverted trough-shape or of
fiat, form, without: sacrificing: any, of: the agdvan-
tages attendant. upon. use: of: a troughrshaped.
lower;or-supporting electrade:

Another. object is. to. provide. for- use of com-
plementary; reversely arranged, electrodes: of:
troughrshape to accommodate therebetween; &
preform or; preforms: of cireular-form in- trans-.
verse cross section, whereby-saidelectrodes joint-.
ly: surround: a, relatively- large portion. of- the
peripheral. ares;of: the preforms; with consequent
substantiglly. uniform; heating- of, all. portions. of,
each.preform.

Other. objects and: advantages of-the invention
will hereinafter, appear.

The accompanyineg, drawings. illpstrate cerfain
embodiments of the invention which will now
be  deseribed;, it. being understood. that, the in-
vention is. susceptible of embodiment in other.
forms without. departing from. the scope.of the
appended claims. ‘

In the drawings, Figure 1 is a side elevational.
view.of a pair of upper and lpwer high. frequency,
electrodes of approximately. semi-circular. form
in transverse cross. section to accommodate

therebetween one or more preforms of dielectric.

material; of cireular. form, in transverse. cross
section; the:lower electrode serving.as:a,stabiliz-.
ingsupport.for-the preforms.
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Fig. 2 is. a sectional view on the line 2—2 of
Flg- 1}

Fig, 3 iliustrates a modified form ef my in-
vention wherein the upper electrode is of the
usual flat form, and the lower or supporting elec-
trode is;in the.form of a trough; the same com-
prising a pair-of longitudinally straight, flat sides
converging at;a relatively wide angle toward each
other; angd:

Fig: 4:1s. 2 sectional view on the line 4—4 of

Iy the.art; of transfer molding of thermonlastic
or: thermosetting insulating materials, of the
“Bakelite” type, for instance; it has heretofore
been proposedito,provide preformed slugs or disks
of. such maferial; and to heat such slugs between
a, pair-of high: frequency electrodes to render the
same- of; the desired degree of plasticity for- use
in_ the molding, machine, especially where &
transfer molding machine is-employed.

In, practice such. preforms. are generally in the
form, of round: disks or cylinders; because that
is-the most convenient, form of the pieces for use.
in the molding machines; and also, because the-

. die. cavities: for-preforming such. tablets are most

economically made in that shape. The use.of a
pair-of, flat high frequency. electrodes. heretofore
used. for- heating and. plasticizing. such preforms
hasnot heen satisfactory.

Thus; as-is well known by those skilled in this
art, although there. is no. difficulty in insuring.
a constant_or.like. diameter-of all of such disk-~
shaped preforms, there is-an inherent likelihood
that, such. preforms will, differ from. each other
in, thickness. or- axial. length. Therefore, even
though, a, plurality of: such disk-shaped preforms
are, placed: individually. upon s flat lower sup-
porting electrede. there will likely be substantial
difference. in the. distances between the. upper
ends. theregf and an: upper electrode of the flat
typs. When such, preforms. are placed end. to
end. flatwise in groups of two or moze, to form
piles seated, flatwise upon the flal supporting
electrode, the aforementicned condition may ke
considerably aggravated. That is to say, there
may be relatively wide differences in the air gaps
between the tops of-the several piles of preforms
and the flat upper electrode, with resultant un-
even: or-unequal: heating: of the preforms in.the
various: piles. Moreover, the operation of so ar-
ranging:the:.nreforms in piles.upon the flat lower
or-supporting: electrode was-time:.consuming, and:
the operation of gathering: the piles of heated
slugs: from such: supporting: electrode.and drop-.
ping them:into theswell:of the transfer molding:
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machine was likewise slow; wherecas speed of
operation in such a system is very desirable to
provide for attainment of the best results.

As aforeindicated, although there are inherent
differences in the heights of the preforms, due
to the differences in the amounts of material era-~
bodying the same, variations in molding pres-
sure, presence of molding fing, ete., such pre-~
forms will all be of like diameter, and I accord-
ingly utilize this physical characteristic of such
preforias to advantage. '

As shown in Figs. 1 and 2 the lower or sup-
porting electrode 18, composed of a suitable metal
is of approximately semizircular form in trans-
verse cross section, the same prefershiy having
curved or downwardly curied edges §{ and {2 at
opposite longitudinal sides thereof. The uvper
electrode 18 of like metal may be of exactly the
same shape and dimensions as the electrode 8,
and is arranged in reverse relationship tc the
latter so as t0 be complementary thereto for
reception therebetween of a group of cyiindrical
breforms arranged in end to end relationship, or
with their flat ends adjacent to or eontacting
with each other. The upwardly extending curled
or curved edges of electrode §3 are designated
by numerals {4 and {5, respectively.

Also as indicated in Figs. 1 and 2 the trough-
shaped lower electrode I8 is preferably arranged
lenzthwise in 2 horizontsl plane, to facilitate de-
positing of the insulation preforms i§ thereinto,
either singly or in a cylindrical group. Said pre-
forms when so deposited within the trough-
shaped electrode 19 are mechanically stabilized
In a central position transversely thereof, as best
illustrated in Fig. 2; the same being seated
against the central portion of the trough, and
being spaced a gradually increasing distance
from the trough on opposite sides of the center
of the latter. The upper electrode i3 is prefer-
ably movable upwardly, or upwardly and later-
ally, a sufficient distance to facilitate depositing
of the preforms within electrode {8, either man-
ually or otherwise. Thereafter electrode 13 is
lowered to a predetermined operative position,
usually in contact with the preform or preforms,
as shown in Figs. 1 and 2. By this means high
frequency current is supplied and penetrates the
preforms {8 in a large number of paths extending

ubstantially throughoui the periphery thereof, £

as indicated by the imaginary dotted lines {7 and
18 in Fig. 2. As a consequence, substantially the
entire transverse or cross sectional area of the
preforms will be subjected to a like heating effect
of the high frequency current supplied to elec-
trodes 18 and {3, as indicated diagrammatically
at 19 in Pig. 1; it being understood that electrodes
18 and 3 act as the plates of a condenser, so that
with the arrangement illustrated substantially
uniform heating of the entire mass of the pre-
forms is insured. In practice care is exercised
to insure that the adjacent pairs of curved edges
i1, 15 and 12, {4 of electrodes {0 and 18 are main-
tained spaced from each other s sufficient dis-
tance io avoid any possibility of arcing between
the electrodes or short-circuiting thereof around
the preforms.

After the preforms {6 have thus been subjected
to a predetermined desired or required amount
of heat treatment, the supply of high frequency
current is interrupted in any suitable manner,
whereupon the upper electrode (3 is preferably
raised to permit ready and speedy removal of
the preforms, either manual or otherwise, for
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feeding thereof into the well of a transfer mold-
ing machine or the like (not shown).

In the modification illustrated in Figs. 3 and 4,
the lower or supporting electrode 20 is also of
trough-shape in transverse cross section; the
same having a pair of longitudinally extending
straight, fiat portions arranged at an obtuse angle
to each other, as best illustrated in Fig. 4. This
form of supporting electrode is mechanically
equivalent to the electrode {0 aforedescribed, in
respect of centering and stabilization of the in-
sulation preforms §6. Also as indicated in dotted
lines at 21 in Pig. 4, imaginary paths 21 of the
high frequency current from electrode 20 to the
preforms (6 are electrically and functionally
quite similar to those indicated at 18 in Fig, 2.

The upper electrede 22 in Figs. 3 and 4 may be
of the usual Aat form, as shown; the same co-
operating with electrode 20, in respect of the pre-
forms 1§, to afford substantially complete and
equalized heating of the entire cross sectional
area of the preforms. In practice such coopera-
tion involves proper spacing of the upper elec-
trode 22 from the preforms to insure the uniform
nesting aforementionsd. The most closely adja-
cent portions of electrodes 28 and 22 are main-
tained separated a sufficient distance for reasons
set forth in connection with Figs. 1 and 2. The
edges of upper electrode 22 are preferably bent
upwardly, and the edges of lower electrode 20 are
bent downwardly, as shown, 4o assist in insuring
against arcing therebetween. Electrodes 20 and
22 may be supplied with high frequency current
from a suitable source 19, as aforedescribed,

The upper electrode 22 is movable, as described
m ecnnection with the device of Figs. 1 and 2,
to facilitate insertion of the preforms into and
removal thereof from the electrode 20,

The stationary lower electrodes 10 and 20 in
the respective devices are preferably attached to
suitable supporting members, fragments of which
are snown at 28 and 24; whereas the respective
upper elecfrodes are provided with adjustable
supporting and lifting means, fragments of which
are shown at 25 and 26. :

Although, as llustrated herein, I prefer to pro-
vide for horizontal positioning of the pairs of
electrodes 10, 13 and 28, 22 to facilitate depositing
of the preforms, supporting the same for heat
treatment, and thereafter removing the same; it
is to be understood that certain electrical and/or
functional advantages of my invention may be
obtained by vertical mounting of the pairs of
electrodes. This is especially true with respect
to vertical mounting of the semicircular elec-
tredes {8 and {3 of Figs. 1 and 2; in which case
the vertical charge or pile of preforms might be
separately supborted in exactly centered rela-
tionship to both electrodes of the pair. Such
centering of the preforms might be conveniently
provided by positioning the same within a tube of
suitable glass or ceramic composition.

I claim:

1. In combination, a trough-shaped sheet metal
electrode for use in high frequemcy heating of
cylindrical preforms of thermosetting dielectric
molding material, means for mounting said elec-
trode horizontally with the trough thereof open-
ing upwardly whereby the same is adapted to act
direct™ as a centaring suprort for the preforms,
the side edges of said electrode being equally
spaced tarcughout the length thereof a distance
greater than the diameter of the preforms to
effect substantial equalization of the heating
effect upon the latter of high frequency current
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passed between the same and said electrode, &
second electrode overlying the horizontal sup-
porting trough formed by said first electrode
throughout the length of the latter, and the longi-
tudinal edges of said last mentioned electrode
being alined with and spaced from those of the
first mentioned electrode a sufficient distance to
avoid any possibility of arcing between the elec-
trodes or short-circuiting thereof around the
preforms.

2. In combination, a pair of like trough-shaped
sheet metal electrodes for use in high frequency
heating of cylindrical preforms of thermosetting
dielectric molding material, said electrodes being
of approximately semicircular form in transverse
cross section, means for mounting one of said
electrodes with the open side thereof facing up-
wardly in a horizontal plane to form a directly
supporting receptacle, means for mounting the
other electrode in overlying relationship to the
first electrode, to complementally accommodate
therebetween a plurality of the cylindrical pre-
forms arranged in end to end relationship, the
longitudinal edges of each electrode being spaced
apart a distance substantially greater than the
diameter of the preforms, said edges of the re-
spective electrodes being alined with each other
and spaced apart a sufficient distance to avoid
any possibility of arcing between the electrodes
when in use, and associated means for effecting
movement of at least one of said electrodes with
respect to the other.

3. In combination, a trough-shaped sheet metal
electrode for use in high frequency heating of
cylindrical preforms of thermosetting dielectric
molding material, means for mounting said elec-
trode horizontally with the frough thereof open-
ing upwardly to form a supporting receptacle,
the side edges of said electrode being equally
spaced throughout the length thereof a distance
greater than the diameter of the preforms to
effect substantial equalization of the heating ef-
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fect upon the latter of high fréquency current
passed between the same and said electrode, a
second electrode overlying the horizontal trough
formed by said first electrode throughout the
length of the latter, the longitudinal edges of said
electrodes being vertically alined with each other,
the longitudinal edges of said second mentioned
electrode being spaced from those of the first
mentioned electrode a sufficient distance to avoid
any possibility of arcing between the electrodes
or short-circuiting thereof around the preforms,
at least one of said electrodes being movable with
respect to the other, said first mentioned electrode
being of a relatively wide V-shape in transverse
cross section, and said second mentioned elec-
trode being flat.
LESTER D. DRUGMAND.
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