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This invention generally relates to dielectric 
heating, but is more particularly directed to in 
proved means and methods for dielectrically 
heating long cylindrical shapes of dielectric ma 
terial Such, for example, and not in limitation, 
as large rolls of paper stock. 

It is an object of my invention to provide means 
for controllably heating long cylindrical dielec 
tric material in an elongated electric field having 
field lines transverse to the length, or axial, di 
rection of the material. 

It is a primary object of my invention to pro 
vide a means through which dielectric material 
in the shape of rolls or the equivalent can be uni 
formly dielectrically heat-treated. 

It is a specific object of my invention to provide 
a dielectric heating means for uniformly heating 
long, thick rolls of paper. 
A further object of my invention is to prais 

ticably dielectrically heat rotating rolls of dielec 
tric material, using axially arranged electrodes, 
one of which may form a core of the roll or be 
associated with a shaft for rotating the roll; this 
central electrode being at ground potential so 
that problems of insulating it are avoided. 
Other objects, features, innovations, combina 

tions and methods attributable to my invention 
will be discernible from the following description 
of an embodiment at present preferred, which is 
to be taken in connection with the accompanying 
schematic drawing, in which: 

Figure 1 is a sectional view of apparatus in ac 
cordance with my invention showing in a general, 
but not necessarily accurate way, the electric field 
lines produced in the apparatus; and 

Fig. 2 is a horizontal plan view thereof perpen 
dicular to the section plane of Fig. 1, 

Referring to the drawing, the material to be 
heat-treated is shown as a roll 2 of paper which 
is solidly spirally wrapped on an inner fiber core 
4, and has an Outer Surface 6 and ends 8 and 9; 
the roll being elongated in the direction of its axis 
so that it cannot be conveniently or practicably 
dielectrically heated by electrodes parallel to its 
ends 8 and O. The roll 2 is Supported for rota 
tion on a metal mandrel or shaft 2, being fixed 
thereto in any suitable manner as for example by 
wedging means 3. The shaft 2 extends beyond 
the ends 8 and 0 of the paper roll 2, and has one 
end geared to an electric motor 4 which, when 
energized, causes the roll to rotate about its axis. 
The rotation may be either clockwise or counter 
clockwise with respect to Fig. 1. The shaft 2 
constitutes an electrode means, and may be 
grounded in any manner through its supporting 
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bearings, but it is shown as grounded through a 
brush 6 which presses on the shaft and is con 
nected to ground, indicated at 8. 

Radially outward from the roll 2, I provide an 
axially extending electrode means 20 and an 
axially extending electrode means 22 along op 
posite sides of the paper roll 2. 
The electrode Jeans 2 and 22 are circumfer 

entially spaced from each other and relatively in 
Sulated. In the particular embodiment being 
described, each of the electrode means 20 and 22 
Spanis about 90 degrees or somewhat more of the 
Surface S of the paper roll 2. The electrode means 
20 is insulated from the shaft 2, while the elec 
trode means 22 is connected, in this embodiment, 
through a conductor 24, so as to be at the same 
potential as the Shaft. 

For providing the electric fields necessary for 
heating the paper roll 2 as it is rotated by the 
notor 4, I provide a tube-OScillator generator 26 
delivering power to a coaxial output cable 28 com 
prising an outer conductor 30, and an inner in 
sulated conductor 32. The former is grounded as 
indicated at 34, and the latter is connected to the 
electrode means 29 so that the last is at a high 
frequency potential with respect to the shaft 2 
and the electrode means 22. 
When the tube oscillator generator 26 is op 

erating at radio or high frequency, an electric 
field is established having a component between 
the metal shaft 2, functioning as a central elec 
tode, and the electrode means 20. This field por 
tion extends radially through a sector of the pa 
per roll 2, as indicated by field lines 37. Elec 
tric field components are also established which 
eXtend between the electrode means 20 and the 
electrode means 22. In effect, two fields are 
formed which pass directly through the paper 
rol. 2 on Opposite Sides thereof, one of these fields 
being represented by 38 and the other by 39. In 
general, it may be said that the intensity of the 
electric fields 38 and 39 in the outer part of the 
page roll 2, nearer the Surface S, is much greater 
than it is at the inner periphery of the roll, near 
the fiher core 4. For want of a better term, I 
call the fields 38 St S : fields, by this also 
meaning that the fields are more intense at the 
outer portions of the roll, and have field-lines 
which generally pass transversely through the 
material. By controlling the curvature and po 
sition of the electrode means 2 and 22, the Outer 
fields and their intensities in the material 2 can 
be altered. However, the radial electric field is 
necessarily of greater intensity near the inner pe 
riphery of the paper roll than it is near the outer 
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Surface 6. By Suitably adjusting the radia and 
outer field components it is possible to improve 
the uniformity with which the paper roll will in 
crease in temperature throughout as it is heated. 
In order to provide for ready adjustability of 

the fields, the electrode means 20 and 22 are 
preferably made in a plurality of sections per 
mitting both radial and circumferential adjust 
ment. Thus in Fig. 1 the electrode means 22 com 
prises a fixed metal U-shaped member 40 hay 
ing turned edges 42 at the ends of its legs. In 
terlinked with each of the curved edges 42 is 
a curved edge 44 of a curved metal electrode sec 
tion 46 having any suitable adjustable support 
ing means 48 by means of which the electrode sec 
tion 46 can be swung toward or away from the: 
Surface 6. The electrode means 20 is similarly 
constructed except that its outer electrode sec 
tions 5 are formed of two slidably engaging por 
tions 52 and 54 for permitting adjustment of the 
cireLinaferential extent of the electrode means; 
It should, of course; be understood that I have 
ShoWn the electrode means in a simplified man 
iser, but they can take any form or shape which 
germits their radial and circumferential positions 
With respect to the Surface 6 to be changed, either 
along their full lengths or breadths or along parts 
thereof. 
The strength of the radial field at the fiber core 
ean also be controlled by selecting a suitable 

dianaeter for the shaft. 2. However, I am not 
liaited to the use of the shaft, which rotates 
the roll, as the central electrode. Obviously, many 
Other expedients, suggest themselves as a bound 
ary for the electric field at the inner periphery or 
near the inner periphery of the paper roll 2. 
While I have described my invention briefly so 

that it may be: understood, it is obvious: that it 
is: Subject to side modification and its teachings 
can be incorporated in different Ways. 

I clain a S. my invention: 
1. Apparatt.S for dielectrically heating eylindri 

cal dielectric material, comprising, in structural 
combination, a central electrode means, a first 
Guter plate-type electrode means radially spaced 
and insulated from said central electrode, means, 
a Second Outer plate-type: electrode means radi 
ally Spaced from said central electrode means and 
circumferentially spaced and insulated from the 
first outer electrode means, and energizing means 
Connected to Said electrode. means for establish 
ing an alternating radially-directed electric field 
between Said central electrode means and said 
first Outer electrode means, and for establishing 
an alternating outer electric field on each of the 
opposite SideS of Said central electrode means, ex 

: tending between said first and second outer elec 
trode means. 

2. Apparatus for dielectrically heating cylin 
drical dielectric material, comprising, in struc 
tural combination, a central electrode means, a 
first Outer electrode means radially spaced and 
insulated from said central electrode means, a 
Second Outer electrodemeansradially spaced from 
Said central electrode means and circumferen 
tially. Spaced and insulated from the first. Outer 
electrode: means, energizing means for establish 
ing an alternating. radially-directed-electric field 
between Said central electrode means and said 
first outer electrode means, and for establishing 
an alternating outer electric: field on each side of 
Said central electrode means, extending between 
said: first and Second outer electrode means, and 
neas for rotating Said material, said central 

0. 

5. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
electrode means and said second outer electrode 
means being grounded. 

3. Apparatus for dielectrically heating elongat 
ed cylindrical dielectric material having a cen 
tral axis, comprising, in structural combination, 
an electrode means centrally of the material, a 
first curved plate-type. electrode radially spaced 
from Said central electrode means, a second 
curved plate-type electrode radially spaced from 
Said central electrode means and circumferen 
tially Spaced from said first curved electrode, at 
leaSt One of Said pair of curved electrodes ex 
tending circumferentially on both sides of a plane 
including Said axis and the curved electrodes, 
means. Connected for applying a high frequency 
Voltage betWeen said central electrode means and 
Said first curved electrode, means connected for 
applying a high frequency Voltage betWeen said 
first and second curved electrodes whereby to 
establish radial and outer alternating electric 
fields in said material, and means. for rotating 
Said material about Said central electrode means 
and in the Space between Said central electrode 
means and Said, curved electrodes. 

4. In apparatus for heating an annular article 
of dielectric material, the combination of a first 
electrode, a second electrode spaced therefrom 
Whereby said, electrodes. are adapted to receive 
Said article therebetween with its axis parallel 
to said electrodes, a third electrode within said 
article, said first and third electrodes being elec 
trically connected to each other for naaintenance 
thereof at the same potential, and means for 
coupling said electrodes to, a Source of high fre 
quency electrical eraergy for producing between 
said Second electrode and each. of said first and 
third electrodes a high frequency, electric-field 
for generating heat in said article. 

5. In apparatus for heating elongated dielectric 
material. Wound on an electroconductive core to 
Constitute, an annular package, the combination 
Of a pair of electrodes arranged in opposed, 
Spaced relation to each other for the reception 
of Said package therebetween with the axis of said 
Core paralled to said electrodes, means electrically 
COanecting Said core to orae of said pair of elec 
ti'Odes. Whereby said core, and Said. One electrode 
are finaintained at the same electrical potential, 
and means for coupling said electrodes and said 
e0re to a source of high frequency electrical, en 
ergy for producing between the other of said pair 
Of electrodes and each of said core and said one 
electrode a high frequency electric field for gen 
erating heatin.said material. 

6. In apparatus for heating an annular article 
of dielectric material, the combination of a pair 
of electrodes disposed to receive said article there 
between with the axis of said article parallel to 
Said electrodes, a third electrode within said 
article cooperatively related to said pair of elec 
trodes, and means for inaintaining said third elec 
trode, and One of said pair of electrodes at the 
same-electrical potential. 

7. In apparatUS. for heating an annular article 
of dielectric material, the combination of a pair 
of electrodes arranged in opposed, spaced rela 
tion to each other for the reception of said article 
therebetween With its axis parallel to said elec 
trodes, and a third electrode within said article 
coopératively related to said pair of electrodes, 
said third electrode being electrically connected 
to One of said pair of electrodes for maintaining 
Said. One electrode and said third electrode at the 
Same: potential. - 

8. Apparatus accordingto:claim 4-characterized 
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by the addition of means for rotating said article 
Substantially on its axis. 

9. Apparatus for dielectrically heating elon 
gated dielectric material having a central axis, 
comprising, in structural combination, an elec 
trode means centrally of the material, additional 
electrode means radially spaced from said central 
electrode means, said additional electrode means 
comprising an insulated first curved portion and 
a Second curved portion, said central electrode 
means and said curved portions extending longi 
tudinally, one of Said curved portions having a 
Concave face facing said axis which is circumfer 
entially less than 180, and lies on both sides of a 
plane which includes said axis and passes through 
both of said curved portions, the last said curved 
portion having axially directed edges circumfer 
entially spaced from corresponding edges of the 
other of said curved portions, and means for ap 
plying a high frequency voltage between said in- 20 
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6 
sulated curved portion and said central electrode 
means, and between said first and second curved 
portions. 

RICHARD H, HAGOPLAN. 
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