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METHOD AND APPARATUS FOR HEATING 
MATERAL IN PREDETERINED AREAS 
ONLY PRESPARATORY TO FURTHER 
PROCESSING, e.g., SHEARANG 

George E. Gard, Lancaster, Pa., assignor to Arm 
strong Cork Company, Lancaster, Pa., a cor 
poration of Pennsylvania, 

Application January 31, 1947, Seria No. 725,560 
(C. 29-4) 3 Claims. 

1. 
This invention relates generally to the heating 

of naterial by the dielectric effect and, in par 
ticular, to the progressive localized heating Of a 
traveling strip of material in certain areas only 
thereof, as an aid to further proceSSing. 

in heating sheet material, for example, by the 
dielectric effect, it has usually been the practice 
to subject it to a high-frequency alternating 
voltage of Substantially uniform intensity over 
the entire area of the sheet. This causes sub 
stantially uniform heating of the area, subject to 
the voltage. In some industrial processes, how 
ever, it is beneficial to heat sheet naterial only 
in certain areas, for special purposes. One ex 
ample is the heating of linoleun preparatory to 
shearing it into “blocks' or pieces of various 
shapes, usually rectangular. Here, the heating 
serves the purpose of softening the material, 
thereby facilitating severance and reducing wear 
on the knives. Any heating of the material is 
areas other than along the lines of shearing is 
useless and represents a Waste of energy. 

I have invented a novel method and apparatus 
for continuously heating a traveling strip of di 
electric material in certain localized areas only, 
thereby avoiding the 108s of energy incident to 
heating the entire area, needlessly when the heat 
has a beneficial effect only in predetermined por 
tions of the material. In a preferred embodiment 
and practice, I provide a traveling electrode, Such 
as an endless, fiexible belt composed of conduc 
tors forming a pattern like that of the heating 
effect desired in the material being processed. 
In the example Inentioned, i.e., shearing linoleum 
into pieces, I employ an electrode in the form 
of a traveling grid. I advance the material along 
a path between Spaced electrodes and maintain 
the Speeds of the electrodes and material Sub 
stantially equal. I apply a voltage of Suitable 
magnitude and frequency across the electrodes 
So as to heat the material along the projections 
of the electrodes on the sheet to the desired tem 
perature by the time a point. On the sheet has 
passed beyond the electrodes. By this arrange 
ment, the portions of the sheet which are not 
adjacent the projections of the electrode remain 
practically unheated. The energy consumed is 
proportional to the amount of heat actually gen 
erated in the material so that loss of energy 
resulting from the unnecessary heating of por 
tions of the Sheet. Where Such is not beneficial, 
is avoided. 
A complete understanding of the invention may 

be obtained from the following detailed descrip 
tion and explanation which refer to the accom 
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panying drawings illustrating the preferred ei 
bodiinent and practice. In the drawings, 

Figure 1 is a plan view, largely diagrammatic, 
showing an arrangement of apparatus according 
to the invention; 
Figure 2 is a side elevation thereof; 
Figure 3 is a plan view of a strip of material 

after processing in the apparatus of Figures 
and 2, showing the heated areas shaded; 

Figure 4 is a diagrammatic perspective view of 
the shearing knife assembly for severing the 
blocks of material within the heated areas shown 
in Figure 3; and 

Figure 5 is a View similar to Figure 2 showing 
a modification. 

Referring in detail to the dra Wings and, for 
the present, to Figures and 2, I provide Spaced 
traveling electrodes 0 and f for processing a 
continuous strip 2 of dielectric material travel 
ing between the electrodes and being Supported in 
propar position relative thereto by conveyor roll 
ers 3 and . . The electrodes O and are Sub 
Stantially identical. Each includes Spaced guide 
rollers 5 and 6 journaled in suitable supports 
(not shown). Endless, flexible, conducting men 
bers E are trained about the rollers and are Spaced 
apart along the length thereof. Cross wires 8 
extend to the neribes f at intervals therealong 
forming a grid-like belt. One of the rollers 3 
and 6 is driven from any convenient Source of 
power through a connecting Shaft 9. 
AS ShoW in Figure 2, the electrodes and 

are disposed relative to each other so that, the 
members and the cross wires 8 of the two 
electrodes are exactly Superposed. The members 

may conveniently be braided wire or metallic 
tape and the croSS wires 8 may be soldered or 
Weided theretO. The CrOSS Wires 8 are located 
in the same plane as the members 7 so that both 
are equidistant from the strip 2. 
The conveyor rollers 3 and 4 are driven by 

any Suitable means. The speed of the electrodes 
is accurately equalized with the speed of the strip 
f2 SO that the area of the strip subjected to the 
Stress of the Voltage between opposed cross wires 
of the electrodes remains the same. A source of 
high-frequency voltage indicated at 2 is con 
nected acroSS the electrodes C and if by any 
Convenient means Such as sliding contacts engag 
iing the shafts of the rollers 5. The bearings for 
the shafts of the rollers of one of the electrodes 
l, should, in that case, be insulated from 
ground. Alternatively, the rollers 5 may be of 
insulating material and contact made with the 
grid-like belts by flexible fingers slidingly engag 
ing them. The Source 20 preferably comprises a 
vacuum-tube Oscillator and a suitable tuning in 
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ductance in parallel therewith whereby the cir 
cuit may be tuned to resonance. 

Regardless of the exact details of construction, 
it will be apparent that by the apparatus illus 
trated diagrammatically in Figures 1 and 2, an 
able to subject certain portions of a traveling strip 
progressively to a high-frequency voltage and 
thereby heat them without effecting any Sub 
stantial heating of the remaining portions of the 
strip. With the apparatus disclosed, the pattern 
of the heating effect produced by the grid-like 
electrode belts will correspond to the appearance 
of the electrodes. This is shown in Figure 3 in 
which longitudinal Zones of heating designated 
by shaded areas 2 correspond to the members : 
of the eiectrodes while the transverse lines of 
heating designated by shaded areas 22 correspond 
to the cross Wires 8. Since the WileS 8 and 
members 7 are equally spaced from the Strip, 
the longitudinal and transverse zones of the latter 
are heated to substantially the same temperature. 
It will be evident that when the strip has been 
heated as illustrated in Figure 3, the shearing of 
the strip in the areas 2i and 22 will be materially 
easier than the shearing of unheated material 
would be. Preferably, appropriate shearing ap 
paratus of known construction is located adja 
cent the outlet end of the heating apparatus 
shown in Figures 1 and 2 so that the material 
may be sheared immediately succeeding the heat 
ing. Thus, as illustrated in Figure 4, shearing 
knives 3E Set in a holder 3? are positioned above 
the strip of material 2 heated in the longitudinal 
and tranSVerse Zones 2 and 22. When the holder 
3 descends, the knives 3 sever the blocks 32 
ifrom the material by passing through the heated 
areas of the strip f2 bordering and outlining those 
blocks. 

Figure 5 illustrates a modified form of appa 
ratus which is somewhat simpler than that of 
Figures 1 and 2. The modification consists in the 
replacement of the upper electrode 80 with a fixed 
plate 23. The lower electrode is the same in 
construction as that illustrated in Figures l and 2 
and described in detail above. This arrangement 
has substantially the same effect in heating the 
material as the apparatus previously described, 
Since the Voltage StreSS between the electrodes 
exists only in the regions adjacent the members 
it and cross Wires 8, despite the fact that the 
electrode 23 is continuous and uninterrupted. 

It will be apparent from the foregoing that the 
invention is characterized by numerous advan 
tages over prior practice in progressively heating 
a traveling strip by the dielectric effect. In the 
first place, the heating is confined to the regions 
where the effect thereof is beneficial. This is 
important in cases where heating of the remain 
der of material might be objectionable for Some 
reason. Secondly, the efficiency of heating is in 
creased since energy is absorbed only in the areas 
where heat is generated. A further advantage is 
that the capacity of the load, i. e., between the 
electrodes, is reduced. So that a larger inductance 
may be used to tune the circuit. A greater area, 
of strip material may be heated in a given time 
With a given amount of power than if the ma 
terial were heated uniformly throughout all por 
tions. As applied to the Specific problem of shear 
ing the linoleum, the invention has a further ad 
vantage of reducing the wear on the cutting 
knives. 
Although I have illustrated and described but 

a preferred embodiment and practice of the in 
vention, it will be recognized that changes in the 
details of the apparatus and procedure may be 
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4 
made without departing from the spirit of the 
invention or the scope of the appended claims. 

claim: 
1. A machine for dielectrically heating dielec 

tric strip material along predetermined inter 
secting longitudinal and transverse zones only, 
comprising, in combination, means for moving 
said material along a predetermined path at a 
predetermined Speed, means for Supporting said 
strip in a flat condition during movement, di 
electric electrodes positioned on opposite sides 
of said material and extending for a substan 
tial distance along and parallel to Said path, 
means for moving at least one of said electrodes 
at substantially the same speed as the Speed of 
said material along said path, said electrode So 
moved having the conductive electrode material 
thereof formed in the pattern outlined by said 
interSecting longitudinal and transverse ZOnes, 
and means for applying a high-frequency Wolt 
age acroSS Said electrodes, whereby said material 
is dielectrically heated in said longitudinal and 
transverse Zones only to facilitate severance of 
said material Within said Zones while so heated. 

2. A machine for dielectrically heating dielec 
tric Strip material along interSecting longitudinal 
and transverse bordering areas only, compris 
ing, in combination, conveying means for mov 
ing said strip along a predetermined path at a 
predetermined speed, means for supporting said 
Strip in a flat condition during movement, di 
electric electrodes positioned on opposite sides 
of Said material and extending for a substantial 
distance along and substantially parallel to said 
path, said electrodes being in the form of end 
less belts and having the conductive electrode 
material thereof conforming exactly to the pat 
tern Outlined by Said interSecting longitudinal 
and transverse bordering areas, said electrodes 
further having the pattern of one electrode in 
registry With the pattern of the second electrode 
On the opposite side of Said material, means for 
moving said electrodes at substantially the same 
Speed as the Speed of said material, and means 
for applying a high-frequency voltage across 
Said electrodes to effect such dielectric heating 
of Said material, whereby said material may be 
readily sheared within Said longitudinal and 
transverse bordering areas while so heated. 

3. In a method of heating dielectric strip ma 
terial in predetermined areas only thereof and 
Severing the same wholly within said heated 
areas, Said areas being spaced transversely and 
longitudinally of Said strip and intersecting one 
another, the steps comprising moving a strip of 
dielectric material along a predetermined path 
at a predetermined Speed, establishing a high 
frequency field directly within said moving strip 
in predetermined areas only thereof, which areas 
are Spaced longitudinally of said strip and also 
transversely of said Strip and intersect one an 
othel, moving Said field for a substantial dis 
tance along and parallel to Said path at Sub 
Stantially the Same speed as the speed of said 
Strip along Said path to heat said strip material 
dielectrically in said predetermined areas only 
thereof during the course of coincidental move 
ment of Said strip material and said field along 
said predetermined path, and While Said strip is 
in heated condition severing the same along lines 
extending both longitudinally and transversely of 
said strip Wholly within Said heated areas thereof. 

GEORGE E. GARD, 

(References on following page) 
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