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1. 
My invention relates to a machine for coating 

sheet material with comminuted material in an 
electrostatic field to produce felt and has for its 
object the provision of low corona electrodes for 
use in such a machine. 
Another object of my invention is to provide 

electrodes encased in an ionization-free medium. 
Machines of this character include a pair of 

spaced electrodes between which a strip of a base 
material and a portion of an endless belt are 
simultaneously moved in the same direction 
within the machine. The underside of the base 
material strip is covered with an adhesive ma 
terial. The belt portion continually carries fibers 
from the outlet of a hopper mounted upon the 
machine into position between the electrodes 
which are energized to provide an electrostatic 
force therebetween. The fibers are attracted to 
the adhesive surface of the base there to become 
perpendicularly attached by means of the adhe 
sive material, to form a felt strip. This method 
of attaching particles to an adhesive surface is 
also used in the manufacture of abrasive papers 
and cloths to cause the particles of abrasive to 
stick with their long axes perpendicular to the 
bases so that sharp cutting points project from 
the surfaces of the finished products. 
For effective operation of such a machine, the 

distance between electrodes is less than three 
inches with an applied voltage of from 60 to 100 
kilovolts. In order to accommodate the moving 
strip and the moving belt, a minimum distance 
of one-half inch between electrodes is required. 
The machine with bare electrodes has been oper 
ated in a chlorinated gaS atmosphere to raise the 
dielectric breakdown value, but even then it was 
found that corona formed around the electrodes 
of the machine at a voltage gradient too low to 
attract the particles to the base strip effectively. 
It was found, in addition, that corona voltage 
varies substantially directly with the distance be 
tween electrodes within 42 to three inches spac 
ing and that corona frequently starts at a volt 
age but slightly less than the arc-Over or puncture 
voltage between electrodes. After operation of 
the machine over a period, corona was found to 
have burned the insulation of the machine ex 
cessively. 
According to my invention, the metal elec 

trodes formerly used in this machine are replaced 
by electrode panels each comprising a sheet of 
conducting material inserted within insulation 
material and compressed SO that the Conducting 
material is enclosed in an ionization-free me 
dium. The panels are mounted in the machine 
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2 
with the conducting material connected by leads 
to a Source of power to form the electrodes of 
the machine. It was found that the corona, 
starting voltage for a machine in which the elec 
trode panels were installed to replace bare elec 
trodes was nearly tripled. 
An object of my invention is to provide elec 

trode panels embodying these features. 
Another object of my invention is to provide 

electrode panels to raise the corona starting volt 
age of the machine. 
A further object of my invention is to provide 

electrode panels, each comprising a flat sheet of 
Conductive material wholly embedded in a panel 
between laminated sheets of insulation material. 
A Still further object of my invention is to pro 

vide electrodes enclosed in an insulating material 
So that upon installation of such electrodes there 
can be no ionizable atmosphere adjacent thereto. 
For a better understanding of my invention, 

reference is directed to the accompanying draw 
ing of One embodiment of my invention in which 
Fig. 1 is a schematic view of a felt coating ma 
chine embodying my invention; Fig. 2 is a sec 
tional view of an electrode panel mounted in 
the coating machine. 

Referring to the drawing, a coating machine 
is provided with panels 2 enclosing electrodes 3, 
One of which is connected by a lead 4 to a 
grounded Source of direct current power and the 
other of which is electrically grounded at 4A, to 
provide an electrostatic field between panels 2. 
A strip 5 of material to form the base of the 

felt being produced by the machine is moved in 
the direction of arrow 6 from supply reel T and 
is wound upon reel 8 by motor means (not 
shown). The under surface of strip 5 is coated 
with an adhesive material. An idler pulley 9 
and a drive pulley O operate to drive a continu 
ous belt in the direction of arrow 6 at the same 
Speed that strip 5 moves. The upper portion of 
the belt between pulleys 9 and 0 extends beneath 
strip 5 and a storage hopper 2 mounted so as to 
be capable of receiving fiber from outside the 
machine. 
As the machine is operated, fibers from hop 

per 2 drop on belt portion and thereby are 
carried between electrode panels 2 to be attracted 
by the force of the electrostatic field therebe 
tween to the under surface of strip 5. The fibers 
meet strip 5 in a position perpendicular to the 
Surface thereof and are held in this position by 
the adhesive material thereon. 

Electrode panels 2 are constructed by piling 
sheets of insulation 3 together to form a stack. 
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A sheet of semi-conducting material 3 and a sub 
stantially two inch Square sheet 4 of copper foil 
in electrical contact With sheet 3 and substan 
tially centered thereon, are inserted between the 
insulating sheets. Conducting sheet 3 is posi 
tioned in the stack so as to be at least one-half 
inch from the edges of the panel. The stack is 
pressed at substantially 1,500 pounds per Square 
inch pressure at 160° C., for one hour, after Which 
it is cooled and removed from the press. A hole 
5 is a carefully drilled in the panel with a blunt 

drill to expose copper foil 4. The copper foil 
is tinned and the hole is filled with solder 6 to 
provide an adequate means of electrical connec 
tion. 
An electrode spacing of 1% inches is arbitrarily 

chosen within the above mentioned one-half inch 
and three inch electrode spacing limits of the 
machine. Each electrode 3 is a semi-conductor 
comprising a sheet of insulating material in 
pregnated with semi-conducting paint and dried. 

It was found that corona starting voltage of 
the electrode panels in an atmosphere of air is 
substantially 280% of the corona Starting voltage 
of bare metal electrodes having the same spacing. 
While certain specific embodiments have been 

shown and described, it will, of course, be under 
stood that various modifications may be made 
without departing from the invention. The ap 
pended claims are, therefore, intended to cover 
any such modifications within the true spirit and 
Scope of the invention. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. An electrode comprising a flat sheet of Con 

ducting material, a flat sheet of Semi-conducting 
material substantially larger than said sheet of 
conducting material lying thereon in contact 
therewith and extending over the edges thereof, 
an insulating member completely enclosing Said 
sheets, and an electrical lead connected to Said 
sheet of conducting material at the approximate 
center thereof on the side opposite the contact 
area between said sheets and extending without 
said insulating member along a line substantially 
perpendicular to the surface of said sheets. 

2. In a machine for coating an adhesive cow 
ered surface of sheet material With comminuted 
material, a pair of electrode panels, each panel 
comprising a flat sheet of conducting material, 
a flat sheet of semi-conducing material Substan 
tially larger than said sheet of conducting mate 
rial in contact therewith, Substantially centered 
thereon and extending over the edges thereof, a 
plurality of sheets of insulating material, each 
substantially larger than said sheet of Semi-Con 
ducting imaterial, said sheet of conducting mate 
rial and said sheet of semi-conducting material 
being sandwiched between Said sheets of insu 
lating material and completely enclosed thereby, 
and an electrical lead connected to Said sheet 
of conducting material at the approximate center 
thereof on the side opposite the contact area. 
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between said sheets and extending without said 
insulating member along a line substantially per 
pendicular to Said sheet, said panels being ar 
ranged in parallel planes and being positioned 
in Said planes so that the sheets of conducting 
material have the semiconducting layers inter 
posed therebetween, whereby the corona starting 
voltage between the electrode panels is greatly 
increased. 

3. A machine for coating an adhesive covered 
Surface of Sheet material with comminuted ma 
terial, comprising a hopper for storing commi 
nuted material mounted at one end of said ma 
chine, driving means for conducting said sheet 
material in a horizontal strip within said machine, 
Said Strip being conducted With said adhesive 
surface facing downward, driven endless belt 
means mounted beneath said hopper and said 
Surface, said belt means serving to convey said 
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comminuted material from said hopper to a posi 
tion beneath said surface, and a pair of similar 
laminated electrode panels, one of said electrode 
panels being mounted above said sheet material 
and the other of said electrode panels being 
mounted below said endless belt, each of Said elec 
trode panels including a flat sheet of conducting 
material, a flat sheet of Semi-conducting material 
Substantially larger than said sheet of conducting 
material in contact therewith, substantially cen 
tered thereon and extending over the edges 
thereof, a plurality of sheets of insulating ma 
terial, each substantially larger than Said sheet 
of semi-conducting material, said sheet of con 
ducting material and Said sheet of semi-con 
ducting material being sandwiched between said 
sheets of insulating material and completely en 
closed thereby and an electrical lead connected 
to said sheet of conducting material at the ap 
proximate center thereof on the side opposite the 
contact area between said sheets and extending 
without said insulating member along a line sub 
Stantially perpendicular to said sheet, said panels 
being arranged in parallel planes and being posi 
tioned in Said planes so that the sheets of con 
ducting material have the semi-conducting layers 
interposed therebetween, whereby the corona, 
starting Voltage between the electrode panels is 
greatly increased. 

LAURENCE W. SPOONER. 
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