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This invention relates to processes for reduc 
ing weak spots in calendered film, and more par 
ticularly to a process of this character in which 
the weak spots are caused by the presence of Small 
particles of extraneous matter in the film. 

In the manufacture of various articles from 
plastic films, economical Waste is caused by the 
presence of minute. holes in the film of Such sizes 
as to cause leaks. This is particularly important 
in pneumatic articles such as toys, because these 
minute holes often cannot be detected until the 
pneumatic article is fabricated and inflated. 
These holes are generally caused by the presence 
of small particles of carbonaceous or agglomer 
ated material, dust, or other foreign matter, and 
it is the main object of the present invention to 
effect the removal of such particles. 
According to the present invention, the film is 

subjected to high voltage electric potential, and 
thereafter subjected to a calendering step. This 
potential is established between an electrode and 
a grounded roll, and the particles in the film as 
they are brought between the electrode and the 
roll, receive a high voltage discharge there 
through. This discharge burns or disrupts con 
ductive particles in such a manner that any part 
thereof which remains is dispersed or dissipated 
in a subsequent calender bank where vigorous 
mixing occurs, and thereby removes the cause of 
a hole which would otherwise result. Thus the 
number of holes from such sources is eliminated 
or greatly reduced. 
In the dra Wing: 
Figure 1 is a diagram of apparatus according 

to, and for carrying out the method of, the present 
invention. 

Figure 2 is a diagram of a modified form of the 
invention. 
The calender shown comprises a top roll 0, an 

offset roll 2, a middle roll 4, a bottom roll f5, and 
a cooling roll G, all suitably driven in the direc 
tions of the arrows shown. The plastic, for ex 
ample fluxed ethylene polymer, is fed to the nip 
between the top roll O and the Offset roll f2, 
forming the first bank 8. 
The clearance between the top roll and the Off 

set roll results in a predetermined thickness of 
plastic in the form of a crude sheet 19 being car 
ried around by the top roll O to the nip between 
the top roll 0 and the middle roll 4. This nip 
between the top roll O and the offset roll 2 re 
sults in a second bank 20, and an intermediate 
sheet 2 being carried around by the middle roll 
f4 to the nip between it and the bottom roll 
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... The nip between the middle roll 4 and the 
bottom roll 5 results in a third bank 22, and a 
finished film 23, which is carried around the 
bottom roll 5, and passes over the cooling roll 
f6, for delivery, winding or other treatment. 
According to the preferred embodiment an elec 

trode 25 is mounted close to and axially parallel 
to the middle roll 4, spaced therefrom thirty 
thousandths of an inch. Electric potential is Sup 
plied from lines 26-28 through a voltage regu 
lator 30 to the electrode 25, the middle roll 4 
being grounded as at 32. Suitable high voltage 
low amperage conditions are established, and may 
be alternating current potential, direct current 
potential, or high frequency potential. Alter 
nating current of sixty cycle frequency is pre 
ferred as most generally available. A potential 
of 9500, volts for twelve mill thick vinyl resin 
sheeting is preferred. The potential varies with 
the thickness, from 20,000 volts for a fifty mil 
thickness, to 4,000. Volts for a four mill thick 
neSS... . . . . . . . . 

... An additional or alternate electrode 35 is shown 
in the drawing, as connected to a voltage regula 
tor 36 and lines 37 and 38. The electrical condi 
tions are identical with those described for elec 
trode 25, except that the potentialis applied to the 
top roll 0 which is grounded as at 39. The elec 
trode 35 applying potential along the top roll O 
is preferred, because there are two subsequent 
banks 20 as well as 22, which in succession serve 
to fill up any holes which might be left by the 
effect of the electrode 35 in disrupting the foreign 
particles. 
On the other hand, the film on the next to last 

roll 2 is of more nearly the same order of thick 
ness as results when the calendering operation is 
complete, and the particles thereon are therefore 
more completely exposed to the action of the elec 
trode 25. Thus the electrodes 25 and 35 have re 
Spective advantages all of which can be secured 
by the use of the two electrodes in tandem. 
As an example of the process, a sixty-six inch 

Wide calender was equipped with a pipe electrode 
placed axially parallel to the third or middle 
roll, and Spaced thirty thousandths of an inch 
from this roll. A potential of 9500 volts was es 
tablished between the electrode and the callen 
der. Twelve mill thick vinyl resin sheeting was 
produced with the calender so that the film of 
plastic on the third, or next to last roll was sub 
jected to the electrical potential. Because of 
this potential Small electrically conductive par 
ticles of foreign or agglomerated material in the 
Web, which if allowed to remain would result in 
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weak spots in the finished product, were burned 
or otherwise disrupted SO as to reduce the num 
ber of weak spots which would remain in the 
sheet. Holes formed as a result of the electrical 
discharge through a weak spot were by the na 
ture of the calendering process, Subsequently re 
moved in the final bank of material in the cal 
ender. 
I claim: 
1. Process for reducing weak spots in Calen 

dered film, which comprises subjecting the film 
to high voltage electric potential to burn or dis 
rupt particles of foreign material, and thereafter 
subjecting the film to a calendering step to dis 
perse or dissipate the remains of such particles, 
and close the holes caused by the electrical dis 
charge. * . . . 

2. Process for reducing weak spots in calen 
dered film of vinyl resin sheeting, which com 
prises partly calendering the film, subjecting the 
partly calendered film to high voltage electrical 
potential to burn or disrupt particles of foreign 
material, and thereafter completing the calen 
dering operation to disperse or dissipate the re 
mains of such particles, and close the holes 
caused by the electrical discharge. 

3. Process for reducing weak spots in callen 
dered film of fluxed ethylene polymer, which 
comprises subjecting the film to high voltage 
electrical potential in the course of its passage 
through a calendering operation and before the 
last bank thereof, whereby particles of foreign 
material are burned or disrupted by electrical 
discharge, and the remains of Such particles are 
dispersed or dissipated: and the holes caused by 
the electrical discharge are closed. 

4. Process for reducing, weak spots in callen 
dered film, which comprises passing the film 
through a series of calender banks, and simul 
taneously establishing high voltage electric po 
tential between an electrode and the next to last 
bank, whereby particles of foreign material are 
burned or disrupted by electrical discharge, and 
the remains of . Such particles are dispersed or 
dissipated and the holes caused by the electrical 
discharge are closed. 

5. Apparatus for reducing weak spots in cal 
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4 
endered film, which comprises means for Sub 
jecting the film to a calendering operation, and 
means for subjecting the film to high voltage 
electrical potential during its passage through 
said calendering means and before the last bank 
thereof, whereby particles of foreign material 
are burned or disrupted by electrical discharge, 
and the remains of such particles are dispersed 
or dissipated and the holes caused by the elec 
trical discharge are closed by said Subsequent 
roll. 

6. An apparatus for reducing weak spots in 
calendered film, in which the calender comprises 
a top roll, an offset roll and a subsequent roll, 
the improvement which comprises an electrode 
mounted axially parallel to the top roll closely 
adjacent to the film thereof, and means for eS 
tablishing electrical potential between said elec 
trode and said top roll, whereby particles of for 
eign material are burned or disrupted by elec 
trical discharge, and the remains of such par 
ticles are dispersed or dissipated and the holes 
caused by the electrical discharge are closed by 
said subsequent roll. 

7. Apparatus for reducing weak spots in cal 
endered film, in which the calender comprises a 
top roll and a subsequent roll, the improvement 
which comprises an electrode mounted axially 
parallel to said subsequent roll and closely ad 
jacent to the film thereon, and means for es 
tablishing electrical potential between said elec 
trode and said Subsequent roll, whereby particles 
of foreign material are burned or disrupted by 
electrical discharge, and the remains of such par 
ticles are dispersed or dissipated and the holes 
caused by the electrical discharge are closed by 
said subsequent roll. - - - - - - - - - - - - - - - - - - - - 
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