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' MOVING WEB ENERGIZED STATIC ELIMINATOR 
AND METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus and 
method for eliminating or reducing static electricity 
present in a moving web of material. 

It has long been known that static electricity occurs 
in moving webs of material, used in machines in differ 
ent arts. These include, by way of example, paper han 
dling machines and textile processing machines. The 
static electricity interferes with the operation of the 
machines and the handling of the products being pro 
cessed in or on the machines, and for that reason many 
machines are equipped with devices known as “static 
eliminators” or “static bars.” The term “static elimina 
tor” is generally used, although it is not necessary that 
the device eliminate the entire static charge on a mov 
ing web. The term “static bar” is used because the de 
vices have predominantly taken the shape of elongate 
or linearly extending pieces of equipment‘. 
There have heretofore been provided three distinct 

types of static eliminators, each of which has its own 
de?ciencies, as will be pointed out below. These three 
types are designated as inductive bars, electrically en 
ergized bars, and radio active bars. 
Inductive static eliminator bars have the desirable 

feature that they require no outside source of power, 
such as a source of electricity, or a radio active source. 
Such bars usually have a plurality of linearly extending 
conductive elements with pointed tips, known as 
“points.” These are directed to a moving web, and 
placed in proximity to it, and the points are all con 
nected to ground by a suitable conductor, usually being 
mounted in a suitable carrier device of insulating mate 
rial. They are relatively inexpensive, but have an oper 
ating requirement which limtis their usefulness. This 
operating requirment is that an inductive bar must 
reach a mimimal of threshold voltage, and serves no ef 
fective purpose below its threshold voltage. By way of 
example, if a particular inductive bar has a threshold 
voltage of 500 volts, it functions to eliminate static . 

electricity from the moving web or sheet with which it 
is associated having a value above the threshold voltage 
500 volts. Consequently, if the moving web or sheet has 
1,500 volts of static electricity, the inductive bar will 
serve to reduce the static electricity voltage by 1,000 
volts, down to the threshold voltage level. Therefore, 
there will remain on the moving web or sheet, in the 
present example, a static electricity charge of 500 volts. 
This is in many instances unsatisfactory. 
While the inductive bar usually takes the form as de— 

scribed above, other embodiments: of the inductive bar 
concept are known, including those in which a bar of 
metal is stamped out so as to provide a shape somewhat 
like a comb, with extending teeth or points, and it is 
also known to provide a plurality of tufts of ?ne wire 
bristles, spaced along the inductive bar, and all con 
nected to ground. 

Electrically energized static elimintors or static bars 
are widely used, being, however,imore expensive than 
the inductive bars. These static bars are supplied with 
relatively high voltage alternating current, there typi 
cally being an “electronic package” associated with the 
bar, and containing a transformer or other voltage rais 
ing device. In these static eliminator bars, a plurality of 
points are provided in generally parallel array, and are 
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2 
either electrically connected to a conductor supplied 
with the alternating high voltage, or are capacitively 
connected to the conductor. A conductive shield or 
housing is provided in generally surrounding relation 
ship to the central conductor, and in which the points 
extend, the housing having openings, with the sharp 
ened terminals of the points being adjacent the open 
ings. 
The electrically energized static eliminator bars have 

a number of de?ciencies, such as their leaving of non 
neutralized stripes extending across the moving web 
from which the static is being eliminated, due to the re 
lationship between the frequency of the alternating 
high voltage and the speed of the web: at high web 
speeds, the stripes of nonneutralized material exists. In 
order to overcome this de?ciency, it has been proposed 
to use a dual system, including two static eliminator 
bars and two power units, which are electrically con 
nected out of phase. Obviously, such a solution is even 
more expensive than the use of a single bar and its 
power unit or transformer'unit. ‘ 

The electrically charged bars have the de?ciency, 
also, of being “over ridden,” where the web of material 
is very highly charged. In this situation, the web is ca 
pacitive'ly coupled to the point and reverse charges the 
system, so as to actually over ride or turn off the bar. 
These bars require power units, which add to the ex 
pense, require high voltage wires, and also require re 
lated insulators, thereby adding to the expense and in 
stallation dif?culty. The bars are often not readily 
placed at a desirable location in a particular machine, 
and cannot be easily relocated either to a different 
point within-the same machine, or to another machine. 
The electrically engergized static eliminator bars are 
not explosion proof, and in order to make them explo 
sion proof, related equipment must be added, thereby 
adding to the expense. These bars are characterized by 
providing a constant amount of ionization, and are not 
capable, in the present state of the art, of being regu 
lated with respect to the level of static present in the 
moving web. A further dif?culty found with the pres 
ently used static eliminator bars which are electrically 
operated is that there must be space for insulating ma 
terial in order to insulate the high voltage energy in the 
bar from ground; therefore, the end of the bar which is 
remote from the end in which the cable is led into the 
bar requires a relatively large insulator, with the result 
that the effective length of the. bar, as measured be 
tween the two outermost points of the bar, is less than 
the actual length or physical length of the bar. In prac 
tice, this has amounted to a reduction in the effective 
length, from the physical length of the bar, of approxi 
mately 2 to 3 inches, in such bars now in commercial 
use. This is a further de?ciency, presenting a physical 
problem in certain machines where space is not avail 
able for a ‘bar of a particular physical length with the 
result being that its effective length is less than the 
width of the material or web from which the static is 
being eliminated. This, therefore, leaves the two edges 
of the web material still statically charged. 
Yet another deficiency-of the electrically energized 

high voltage static eliminator bars is that the high volt 
age equipment sends energy, known as “spikes” or high 
voltage radiation, which are false signals, to control cir 
cuits, thereby presenting undesirable problems. 
Another embodiment of the static eliminator or static 

reducing bar which is known derives its energy from a 
supply of radio active material, which must be periodi 
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cally recharged. The radio active static eliminator is ex 
pensive, and is subject to being deemed hazardous, 
even though it might have met all safety standards. The 
radio active bar has not achieved as wide an accep 
tance as has the electrically energized bar, receiving its 
energy from a high voltage source. 

SUMMARY OF THE INVENTION 

The moving web energized‘ static eliminator herein 
disclosed, in its preferred embodiment, includes a body 
of insulating material, in the form of a bar of generally 
rectangular cross section. Plexiglas has been found to 
be suitable insulating material. On one surface of the 
plexiglas insulating body is a plate of aluminum, having 
a grounding device, such as a screw, in engagement 
with it. On its opposite surface, there are a plurality of 
metal rings embedded in the Plexiglas bar so that each 
ring has an annular surface at the opposite surface of 
the plexiglas bar, and exposed to atmosphere. A point 
extends through the aluminum plate, in engagement 
with it, and thence through the plexiglas bar, being lo 
cated concentrically within the conductive metal ring. 
The conductive point has a sharpened‘or conical termi 
nus portion, and its end is located near or below the 
plane of the surface of the plexiglas ‘bar which includes 
the exposed surface of the conductive ring. The static 
eliminator so constructed is placed in adjacent, capaci 

. tive relationship to the moving web, so that the conduc 
tive ring or sleeve, which is electrically floating, is in ca 

. *pacitive relationship with the moving web. A second 
[-1 v_;capacitive' relationship exists between'the ring and the 

‘ point, which is grounded by the aluminum plate and en 
“ ‘gaging screw. . " ‘a - 

j The present invention method includes the establish 
ing ofa capacitive relationship between a moving mate 

. ' rial, weband an electrically ?oating conductive mem 
fber; and ‘establishing a capacitive relationship between 

' ‘the floating conductive member and‘ a grounded 
pointed conductive member. J _, 

. Among the objects of the present invention are to 
provide static eliminating or reducingapparatus of high 

‘ "efficiency, and requiring no external electrical or radio 
- active power source. I; : 

Another object of the present invention is the provi 
sion of such static equipment having a threshold level 
‘which is substantially negligible. 
A still further object of the present invention is to 

provide static eliminating or reducing equipment of 
light weight, and low cost, and which is readily in 

" stalled,‘ and readily relocated. 
A still further object of the present invention is the 

vprovision of static eliminating or reducing ‘equipment in 
the form of a bar which will have an effective length 
closely approaching the physical length of the bar. 
A still further object of the present invention is the 

provision of static eliminating equipment which is auto 
matic in selecting the ionization polarity, automatic in 
selecting the ionization amount, cannot be outrun by 
high speed of the moving web with which it is associ 
ated, does not require external wiring, is explosion 
proof, and which does not either require recharging or 
create interference with control equipment due to the 
generation of unwanted electrical signals. 
Other objects and many of the attendant advantages 
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of the present invention will be readily understood 7 
from the following description, claims and drawings. 

4 
BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view, with parts broken away, 
of a static reducing apparatus in accordance with the 
present invention. 
FIG. 2 is a cross sectional view taken on the line 2-—2 

of FIG. 1. . 

FIG. 3 is a schematic illustration of the method of op 
eration of the apparatus as shown in FIGS. 1 and 2. 
FIG. 4 is an equivalent circuit diagram. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning now to the drawings, wherein like or corre 
sponding reference numerals are used for like or corre 
sponding parts throughout the several views, there is 
shown in FIG. 1 apparatus 10 for reducing or eliminat 
ing the static electricity charge in a moving web of ma 
terial. The apparatus 10 comprises a body 11 of insulat 
ing material, generally longitudinally extending and in 
the form of a bar, and having a rectangular cross-sec 
tion. In the preferred embodiment, the body 11 is plexi 
glas. On one face of body 11 there is a plate 12 of con 
ductive material, preferably aluminum. 
Referring to FIG. 2, there may be seen the insulating 

body 11 and the conductive plate 12. Conductive plate 
12 has a counter-bored aperture 13 extending there 
through, in which is located a screw 14, of conductive 
material, held in position by a nut 16, drawing the head 
of the screw against and into the counter-bored portion 
of the plate 12. As may be seen from the right hand 
portion of FIG. 2, an annular slot 17 has been formed 
in the surface 18 of the body 11, annular slot 17 ex 
tending only part way into the body 11 towards the 
plate 12. There has also been provided a bore 19 which 
extends through the body 11, being concentric with the 
annular slot 17, the bore 19 having an extension 19’ 
intoand through the plate 12. 
A point 20, of generally cylindrical con?guration, 

and having a diameter slightly larger than the diameter 
of the bores 19 and 19’, is driven into the bores 19’ and 
19, thereby serving to secure the plate 12 to the insulat 
ing body 11.‘ The point 20 is sharpened at its end 21 
which is at or slightly below the surface 18. A ring 25 is 
made of conductive material, such as aluminum, and is 
positioned in the slot 17 , there being an annular surface 
26 of the ring 25 which is substantially at the plane of 
the surface 18, so that both the surface 26 of ring 25 
and the end 21 of point 20 are both exposed to atmo 
sphere. _ 

As will be readily understood, the rings 25 are electri 
cally ?oating. That is, they are not connected to ground 
and they are not connected to any external source of 
power, such as a source of electricity. The points 20 are 
in engagement with the conductive plate 12, and are 
thereby grounded through the screw 14, when a con 
ductor is connected to the screw and to ground, in con 
ventional fashion. 

In a preferred embodiment, the apparatus 10 may. 
have a cross section of 1 inch by 1 inch, exclusive of the 
screw 14 and nut 16, and may be of any desired length. 
The points 20 may have a diameter of approximately 
0.125 inches, and have their axes located approxi 
mately on centers spaced three quarters inch. The rings 
25 may have an outside diameter of approximately ?ve 
eighths inches and an axial length of approximately 
one-fourth inch. As thus constructed, the apparatus of 
FIGS. 1 and 2 is light weight and strong. 
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Referring now to FIG. 3, the apparatus 10 is shown in 

schematic or diagrammatic form, and may be seen to 
include the point 20 connected with ground, the con 
ductive, electrically ?oating ring 25 being in concentric 
surrounding relationship thereto, and with the end 21 
thereof being in approximately the same plane as the 
surface 26 of rings 25. A web W of moving material is 
shown, and carries a charge of static electricity, indi 
cated by the “plus" signs thereon, although as will be 
appreciated the number and position of the “plus” 
signs is merely illustrative. The static electricity charge 
on the web W may be either a positive charge, as illus 
trated, or a negative charge. In FIG. 4, letter W and nu 
merals 25 and 20 have been provided with prime 
marks, to indicate the relationship of the schematic cir 
cuit illustration of the method and apparatus, as related 
to FIG. 3. Thus, there is shown a capicitor 01 made up 
of a plate W’ and a second plate 25', being the repre 
sentation, respectively, of the web W and conductive 
ring 25. The capacitor 02 is comprised of a plate 25' 
corresponding to the ring 25, and a second plate 20’ 
corresponding to the point 20. The capacitor C-l has a 
value of approximately 100 pico pico farads, while the 
capacitor C-2 has a value of approximately 10 pico 
pico farads. 
The apparatus It) depends upon the moving electro 

static ?eld of the web W as a source of power, and as 
will be understood, the ring 25 and point 20 are placed 
within this field. As the static electricity charged web 
W passes the apparatus 10, the electrically ?oating 
conductive ring 25 picks up the static charge and con 
verts it to voltage, in accordance with the basic for 
mula: 

where C is the capacitance in farrads q is the charge in 
coulombs and V is the voltage in volts. Expressing the 
relationship of the formula in a different manner, 

from which it may be seen that the voltage on ring 25 
is directly proportional to the amount of the charge on 
the web W. As a consequence, the voltage picked up by 
the ?oating conductive ring 25 will increase in value as 
the charge on the web W increases, so that thereby the 
apparatus 10 is self-regulating. Thus, the higher the 
value of the static ?eld on the moving web W, the 
higher the voltage will be on the electrically ?oating 
conductive ring 25. 
The voltage on the electrically ?oating conductive 

ring 25, increasing as the web W moves in relation to it, 
will seek a path to ground, and so the voltage in the ring 
25 will ?ow to ground by passing through a conductive 
path comprised of the ions in the air between the ring 
25, or its surface 26, and the end 21 of point 20, and 
thence into the point 20, and to ground. The air be 
tween the ring 25 and point 20 is broken down by the 
ionization, and there will thereby be produced ions 
which are attracted to the web W and combined with 
the charges on the web, to eliminate them. The energy 
being used to form the ions, derived from the moving 
web W, is constantly replenished by the movement of 
additional, charge web material into the region of the 
apparatus 10. 

It is signi?cant that the capacitor ring 25 will charge 
to the same polarity as the ?eld in which it is placed, 
and as illustrated in FIG. 3, therefore, it will charge to 
a positive voltage. When this positive voltage ?ows to 
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6 
the grounded point 20 it does so_ by a negative ionized 
path, thereby the result being that the ions generated 
are negative ions. It is negative ions which are attracted 
vto the positively charged web W, and which combine 
with the positive or plus charges on the webs, so as to 
yield a substantially zero electric charge, due to the 
combining of the positive and negative ions. 
The ring 25, having mass, will function as a voltage 

ampli?er. Thus, if the electrostatic ?eld of the moving 
web W is small, it will nevertheless charge the capacitor 
ring 25. As the web W continues to move, it will in 
crease the voltage potential on the ring 25, continuing 
to convert charge to voltage, which will be stored by 
the ring 25. Consequently, there will be a build up of 
the value or potential of the capacitor ring 25 until ioni 
zation takes place in the manner above described. Fur 
ther, as the energy is used up by the discharge from the 
electrically ?oating conductive ring 25 to the grounded 
point 20, it will be replenished by and from the moving 
?eld of the moving web W. 
There has been provided an apparatus and method 

for reducing or eliminating the static electricity charge 
on a moving web of material, which does not require 
either a source of electricity or a radio active source for 
its energization, but derives its energy from the electro 
static ?eld of a moving web of material. As will be ap 
preciated, the herein disclosed apparatus and method 
automatically selects the ionization polarity in accor 
dance with the polarity of the static electricity charge 
on the moving web, and also automatically selects the 
amount of ionization, a more heavily charged web 
causing the generation of more ions, while a lighter or 
lesser charged web results in the generation of a lesser 
amount of ions. The present apparatus and method 
cannot be outrun or over ridden by either a very highly 
charged web or a web moving at a very high speed, or 
both. As will be appreciated, with the present appara 
tus and method, in addition to there not being required 
an external power source, there is not required any ex 
ternal wiring, since the ground connection may be 
through the frame of a machine on which the apparatus 
is installed. The present invention method and appara 
tus provide for explosion proof operation, and the ap 
paratus herein disclosed can be readily relocated either 
to another position within a machine, or to another ma 
chine. Further, the present invention apparatus does 
not require recharging, and the effective length of a 
con?guration of the apparatus in bar form may be sub 
stantially as great as the physical length thereof. The 
present invention, also, avoids any interference with 
control circuitry at or near the installation of the appa 
ratus herein disclosed. 

In addition, as will be appreciated, the herein dis 
closed method and apparatus has no minimal or thresh~ 
old voltage of signi?cance, and will therefore serve to 
provide static elimination or static reduction in a mov 
ing web down to a level which is substantially insigni? 
cant. 

It will be obvious to those skilled in the art that vari 
ous changes may be made without departing from the 
spirit of the invention and therefore the invention is not 
limited to what is shown in the drawings and described 
in the speci?cation but only as indicated in the ap 
pended claims. 

I claim: 
1. Apparatus for reducing the static electricity charge 

in a moving web of material comprising: 



electrically conductive plate means for de?ning a ca 
pacitor with said moving web, ' 

means for causing said conductive plate means to be 
electrically floating, whereby said plate means is 
free of connection to ground and to electric poten‘ 
tial source means, and 

grounded electrically conductive means for causing 
with said plate means ionization of air adjacent said 
web including a point in capacitive relationship 
with said plate means. 

2. The apparatus of claim 1, said conductive plate 
means comprisinga member in generally surrounding 
relationship to said point. 

3. The apparatus of claim 2, and insulating means 
comprising a body of insulating material, said plate 
member being in said body with a surface thereof ex 
posed to atmosphere. 

4. The apparatus of claim 3, said point being in said 
insulating material body, said member being annular, 
and substantially concentric with said point. 

5. The apparatus of claim 1, and insulating means 
comprising a body of insulating material, said conduc 
tive plate means and said grounded means being sub- _ 
stantially embedded in said body and having a surface 
of said conductive means and the terminus of said 
grounded means exposed to atmosphere. 

6. The apparatus of claim 5, a conductive plate on 
said body of insulating material remote from said termi 
nus, said grounded means engaging said plate. 

7. Apparatus for reducing the static electricity charge 
in a moving web of material comprising: 

a. a body of insulating material, 
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b. ?oating electrically'conductive plate means em 
bedded in said body and having a surface thereof 
exposed to atmosphere, 

0. electrically conductive point means in said body 
spaced from said plate means and having the termi 
nus thereof in spaced capacitive relationship with 
exposed surface of said plate means for‘ causing 
with said plate means ionization of air adjacent said 
moving web, and l ' 

d. means for connecting said point means to ground. 
8. The apparatus of claim 7, said plate means being in 

generally surrounding relationship to said point means. 
9. The apparatus of claim 8, said plate means being 

annular. 
10. The apparatus of claim 9, said means for connect 

ing said point means to ground comprising a conduc 
tive plate on said insulating body remote from said sur 
face of said plate means. . 

11. The apparatus of claim 9, said point means ex 
tending at least partially through and engaging said 
conductive plate and said insulating body. 

12. The apparatus of claim '7, said plate means com 
prising a plurality of annular elements. and a said con 
ductive point means within and spaced from each said 
annular plate means. -, 

13. A method for reducing the static electricity 
charge in a moving web of material comprising: 

establishing a ?rst capacitive relationship between’ 
said web and an electrically ?oating plate member, 

establishing a second capacitive relatiohsip between 
the floating conductive plate member, and the 
point of a grounded conductive member across an 
air gap adjacent said web, and ionizing air by the 
discharge of voltage from said plate member to said 
point. 


