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This invention relates generally to methods and appa 
ratus for the electrostatic control of particles. 

While not limited thereto, the invention relates particu 
larly to methods and apparatus for electrostatically con 
trolling ink mist produced in ink distribution systems or 
ink trains of high speed printing presses. 

So-called “ink mist” or “ink fog” in press rooms has long 
been a serious problem in the printing industry and is be 
coming more aggravated as printing press speeds increase. 
The presence of ink mist affects the health and morale of 
press room personnel, creates hazardous conditions, wastes 
ink, contaminates the ?nished printed product, and neces 
sitates costly periodic cleanups and elaborate and expen 
sive control measures. Ink mist or fog, which is to be 
distinguished from so-called “ink sling” or “ink ?y,” i.e., 
ink particles occasionally thrown off of individual inked 
rollers in an ink train by the action of centrifugal force, 
is formed when the ink ?lm between a roller couple splits 
at the exit side of the roller nip. As the ink ?lm splits, 
?laments of ink are formed which rupture almost as quick 
ly as they are formed into extremely small ink particles 
which eventually ?nd their way into the atmosphere in the 
form of mist. Prior attempts to eliminate, suppress or 
otherwise control ink mist, as by ?lter or blower systems, 
use of special types of ink or even certain methods of 
electrostatic precipitation, have not proven entirely satis 
factory from the standpoint of e?iciency or cost. 
.Accordingly, it is an object of this invention to pro 

vide improved methods and apparatus for controlling mist 
generated in apparatus, such as printing presses or the 
like, which employ roller couples to convey liquid mate 
rial from one roller to another. 

Another object is to provide improved methods and 
apparatus of the aforesaid character which return the mist 
to its source as distinguished from methods and apparatus 
which attempt to remedy the mist condition after the 
mist particles have escaped from the nip area. 

Still another object is to provide improved methods 
and apparatus of the aforesaid character which employ 
electrical principles to drive liquid particles back onto 
the rollers from whence they came before they can escape 
from the nip area. 
A more speci?c object is to provide improved methods 

and apparatus of the aforesaid character wherein electri 
cal effects accompanying a corona discharge are employed 
to electrically charge liquid mist particles as they are 
formed and to create an electrostatic ?eld which acts to 
force said charged mist particles back onto said rollers. 
An even more speci?c object is to provide improved 

apparatus whereby mist particles generated at the exit 
side of the nip of a roller couple are forced back onto 
said roller as the result of electrical effects attending a 
corona discharge when a highly charged conductive mem 
ber is disposed adjacent the nip on the exit side thereof, 
said corona effect being accompanied by an electrostatic 
?eld which exists between said conductive member and 
said rollers and by electrical charging of said mist par 
ticles. 

Still another object is to provide apparatus of the afore 
said character which is practical, ef?cient, relatively eco 
nomical to manufacture and employ, fundamental in con 
cept, employs a minimum number of components, and 
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which lends itself readily to a wide variety of applications. 

Other objects and advantages of the invention will here 
inafter appear. 
The accompanying drawings illustrate preferred em 

bodiments of the invention, it being understood that the 
embodiments illustrated are susceptible to modi?cation 
with respect to details thereof without departing from 
the scope of the appended claims. 
FIGURE 1 is a schematic showing the ink distribution 

system or ink train of a typical printing press with which 
the invention is employed; 

FIG. 2 is an enlarged view of two rollers, or a roller 
couple, of the ink train shown in FIG. 1 showing the dis 
position of a corona wire with respect thereto; and 

FIG. 3 is a diagrammatic showing of the electrical cir 
cuitry for effecting energization of the corona wire shown 
in FIG. 2 from alternating current or either polarity of 
direct current. 
FIGURE 1 scematically depicts part of the ink distri 

bution system or ink train of a typical modern high speed 
printing press with which the invention is employed to 
particular advantage. The numeral 10 designates an ink 
fountain from which ink is picked up by the fountain 
roller 11 and subsequently transferred to ten other rollers 
12, 13, 14, 15, 16, 17, 18, 19, 20 and 21, to thin it and 
evenly distribute it before it is ?nally transferred to the 
plate cylinder 22 which is adjacent the blanket cylinder 
23. The several rollers and cylinders may be assumed to 
be suitably supported by a framework (not shown) and 
are driven in the direction of the arrows by suitable driv 
ing means (not shown) when the printing press is in 
operation. In a typical high speed newspaper press the 
peripheral velocity of the inking rollers might range, for 
example, from 1,700 feet per minute to 2,120 feet per 
minute. At such speeds anywhere from 40,000 to 70,000 
printed copies can be produced. In the ink train, the 
inking rollers 11, 12, 14 and 13 may be assumed to be 
made of steel whereas the rollers 13, 15, 16, 17, 19, 20 
and 21 are made of steel covered with a layer of resilient 
material. Thus, for example, in one roller couple shown 
in FIGS. 1, 2 and 3 the roller 14 may be assumed to be 
of steel and the roller 17 with which it is contiguous may 
be assumed to be of steel covered with a layer 17a of 
Buna-N rubber or like material on the order of one-half 
inch thick. The area of contact between two rollers, such 
as rollers 14 and 17 in FIGS. 1, 2 and 3, is called the 
“nip” and the exit side of the nip, which is so labeled 
in FIG. 2, is the location whereat ink mist is initially 
produced. Although it is to be understood that the ink 
mist is generated at the eixt side of the nip of each roller 
couple, the hips of some couples are so situated that the 
mist generated thereat is not able to escape from the im 
mediate area. Two such areas, for example, are desig 
nated by the numerals 50 and 51 in FIG. 1. The locations 
of the major sources of mist formation in the particular 
ink train illustrated are designated as position 24, 25, 26, 
27, 28, 29 and 29a in FIG. 1 but in other apparatus these 
locations might differ. 

Mist is formed when the ink ?lm on two rotating con 
tiguous rollers, such as rollers 1d in FIGS. 1. 2 
and 3, splits at the exit side of the nip. Filaments of ink 
are formed as the ?lm splits and the ?laments rupture 
almost as quickly as they are formed. Rupture of the 
?laments results in the formation of extremely small par 
ticles of ink which comprise the mist. The mist particles 
are not expelled into the atmosphere at the nip exit where 
they are formed but tend to follow the periphery of the 
rollers in an air stream therearound until they are forced 
from this path‘ by the air turbulence resulting from the air 

However, some particles 
leave the periphery of the rollers on a tangential line about 
45 degrees from the nip from whence they originate. 
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Generally speaking, the nature of the ink ?laments and 

the amount of mist produced depends on ink ?lm thick~ 
ness, the rheological properties of the particular ink em 
ployed, the peripheral velocity of the rollers, and roller 
interference. Thus, for example, an ink ?lm thickness 
of from 0.0002 to 0.0004 inch on the rollers might occur 
when newspapers are being printed, whereas a thicker ?lm 
and more viscous ink would be needed for printing card 
board. Peripheral velocities may vary, as herein'oefore 
discussed, depending on press speeds. 

In accordance with the, present invention, control or 
suppression of the ink mist is effected by electrostatically 
forcing the ink particles back onto the rollers from 
whence they originate. To accomplish this, electrically 
conductive members, such as wires, are disposed close to 
the exit side of the roller nips in parallel relationship to 
the rollers. The rollers forming the couple are main 
tained at ground potential and the conductive members 
are raised to a high electrical potential from a suitable 
source of electrical power so that a corona discharge 
occurs therealong and so that an electrical ?eld is estab 
lished between the conductive member and the rollers. 
The corona discharge is attended by intense ionization 
of the air surrounding the conductive member and the 
electrical charge is transferred from the air to ink mist 
particles in the nip area. The ink particles are repulsed 
from the conductive member and then forced back onto 
the rollers as a result of the force exerted on the charged 
ink particles by the electrical ?elds which exist between 
the conductive members and the rollers adjacent thereto. 

Referring to FIG. 1, it is tov be understood that it is 
preferable to locate the conductive members at the posi 
tion designated 24, 25, 26, 27, 28, 29 and 29a which loca 
tions are the major sources of mist production, as here 
inbefore explained. However, to facilitate understanding 
of the invention, only the constructionand operation of 
the conductive member 25a, shown in FIGS. 2 and 3, 
located at position 25, shown in FIG. 1, in association 
with the rollers 14 and 17 will hereinafter be described. 

Referring now to FIGS. 2 and 3, it is seen that a con 
ductive member such as a wire 25a is arranged parallel to 
and in close proximity to the exit side of the nip between 
rollers 14 and 17. In practice, the wire 25a can be me 
chanically mounted on a suitable portion of the ink train 
frame (not shown) provided it is electrically insulated 

' therefrom. However, other means (not shown) for sup 
.porting the wire'25a in proper position may be employed. 
In producing corona emission, higher voltages are re 
quired as wire diameter increases, therefore, it is preferred 
to employ a wire of small diameter to reduce power re 
quirements, but of su?icient mechanical strength to be 
drawn taut. Steel wires having a diameter of from 0.004 
to 0.064 inch were found, ‘satisfactory when located as 
shown and energized to the degree hereinafter more par 
ticularly described. In locating the wire 25a with respect 
to the adjacent rollers, it is desirable that it be as close 
thereto as is, consistent with practical considerations, but 
not in electrical contact therewith, in order to have maxi 
mum electrical ?eld strength between the wire 25a and 
the rollers 14 and 17, which rollers serve as grounded 
electrodes, as will hereinafter appear. Preferably, ?eld 
strength between wire 25a and each roller 14 and 17 
should be equal, and since, as hereinbefore described, 
roller 14 is steel and roller 17 is electrically insulated to 
some extent by a rubber cover 17a, it is necessary to place 
wire 25a closer to roller 17 than to roller 14 to obtain 
equalized ?eld strength. Assuming, for example, wires 
‘of the diameter hereinbefore described and energization 
thereof to the degree hereinafter described, a distance of 
three-fourths of, an inch between wire 25a and the sur 
face of roller 14 and a distance of three-eighths of an 
inch between wire 25a and the surface of roller 17 are 
found to be quite satisfactory from the standpoint of 
effectiveness of mistpcontrol, current requirements, and 
practicality. 
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FIG. 3 shows schematically the electrical circuitry em 

ployed to effect energization of wire ‘25a. The voltage 
applied to wire 25a must be sufficiently high to produce 
corona emission therefrom capable of charging all ink 
mist particles in the vicinity and to create an electrical 

field strong enough to drive all of the charged ink ticles back onto the rollers 14 and The voltage re 

quired to effect this is related to wire diameter and its 
distance from the rollers. Assuming wire diameters here 
inbefore described and locationhereinbefore described, 
a voltage of the order of 15,000 to 20,000 volts with a 
current of ‘approximately 0.5 milliampere per foot of wire 
produces satisfactory results. The power applied to Wire 
25a may be supplied froma direct current source of 
either polarity or from'an alternating current source. 
As FIG. 3 shows, wire 25a is adapted to be energized 

either by alternating current to provide an alternating 
corona and electrostatic field or by direct current of either 
polarity to provide a positive or negative corona and 
electrostatic ?eld. Alternating or positive or negative 
energization of wire 25a results in different corona effects, 
as will hereinafter appear. . 

FIG. 3 shows power supply lines L1 and L2 which 
may be assumed to be energized from a suitable source 
of alternating current power supply (not shown). A 
step-up transformer 30 whose primarywinding 30a is 
connected across lines L1 and L2, is provided to afford 
a source of’high voltage energization of the corona wire 
25a. Corona Wire ‘25a is adapted to be energized directly 
from the secondary winding 30b of transformer 30 through 
switch 31 to provide an alternating corona, or from the 
secondary winding 30b of transformer 30, through recti 
?er bridge 34, switch 36’ and swith 31 to provide a direct 
current corona of either polarity. 
The end terminals 300 and 30d of secondary winding 

3% of transformer 30 are connected to the terminals 
31b and 31a, respectively, of the normally open double 
pole, double throw knife switch 31. Blade 310 of switch 
31 is connected to corona wire 25a and blade 31a’ is 
connected through conductor wire 40 to ground. 
The end terminals 300 and 30d of secondary winding 

30b of transformer 30 are also connected to the input 
terminals 34a and 34b, respectively, of the recti?er bridge 
34 which is of the well known type and comprises four 
dry recti?ers 34e, 341‘, 34g and 34h which are poled as 
shown in FIG. 3. The output terminals 340 and 34d of 
recti?er bridge 34, which may be assumed to be positively 
and negatively charged, respectively, are connected to the 
blades 36c and 36d, respectively, of the normally open 
double pole, double throw knife switch 36. 
minals 36a and 36b of switch 36 are connected to the 
terminals 36]‘ and 36e, respectively, of switch 36 and the - 
latter terminals are connected to the terminals 31:: and 
311', respectively, of switch 31.‘ i I 
The conductors designated SS‘and 39 which are con 

nected to the rollers 14 and 17, respectively, indicate the 
connection of those rollers to'grounded potential. 
As will be understood, similar circuitry would be em— 

ployed to effect energization of wires located at the posi 
tions 24, 26, 27, 28, 29 and 29a, in FIG. 1. If desired, 
conductor Wires located at those positions and similar 
.to wire 25a could be connected in parallel with wire 25a 
across the power supply, as will be apparent to those 
skilled in the art. 
The invention operates , as follows: 
Assume that the printing press and. the ink train thereof 

are in operation and that inkv is being ‘conveyed from 
roller to roller at such speed that ink mist is being pro 
duced at the location 24, 25, 26, '27, 28, .29 and 29a and v 
is escaping from the nip area, as hereinbefore described. 
To simplify discussion, only the operative effect of wire 
25a on the mist from rollers 14- and 17 will be hereinafter 
described in detail. Further assume the lines L1 and L2 
jtre energized,that transformer 30 is energized therefrom, I 

The ter- ‘ 
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that the switches 31 and 36 are both open and that wire 
25a is not energized. ‘ 

Suppression or control of the mist produced by rollers 
14 and 17 is accomplished by effecting energization of 
wire 25a from either the alternating current source or the 
direct current source. When wire 25a is energized to 
a high electrical potential a corona discharge occurs there 
along and, in addition, an electrical ?eld is established 
between the wire and the rollers 14 and '17 which act 
as grounded electrodes. 
The corona discharge is visible as a bluish glow in a 

limited region around the emitting surface of the wire. 
The glow is caused by intense ionization which produces 
large numbers of ions of both polarities. Ions with 
polarity opposite to that of the emitting surface of the 
wire are attracted to the emitting surface and are neu 
tralized. Ions of the same polarity as the emitting sur 
face of the wire are repelled from the emitting surface 
and form a region of ions of a single polarity beyond the 
glowing region. In their travel, many of the ions of single 
polarity bombard ink mist particles and the ions are 
captured by those particles. The charged ink mist par 
ticles are driven back onto the ink rolls by the forces 
exerted on the charged ink particles by the high voltage 
electrical ?eld which exists between wire 25a and the 
two rollers 14 and 17, which rollers are at ground po 
tential. In this manner, ink mist particles are forced 
back onto the rollers 14 and 17 before they have an op 
portunity to escape from the nip area. 
Upon deenergization of wire 25a the effect ceases and 

ink particles again escape from the nip area as herein 
before described. ' 

A direct current “positive” corona (the term “positive” 
referring to the polarity of the ions in the corona) is pro 
duced by connecting wire 25a to the positive terminal 
34c of recti?er bridge 34 and connecting the negative ter' 
minal 34d of the bridge 34 to ground. This is accom 
plished by closing switch 31 to the right-hand side so 
that blades 31c and 31d thereof make contact with con 
tacts-31e and 31]‘ thereof, respectively, and by closing 
switch 36 to the right-hand side so that blades 35c and 
36d thereof make contact with contacts 36@ and 36]‘ 
thereof, respectively. 
A direct current “negative” corona (the term ‘fnegative” 

referring to the polarity of the ions in the corona) is pro 
duced by connecting wire 25a to the negative terminal 34d 
of recti?er bridge 34 and connecting the positive terminal 
340 of bridge 34 to ground. This is accomplished by clos 
ing switch 31 to the right-hand side so that blades 31c and 
31d thereof make contact with contacts 3-12 and 31)‘ there 
of, respectively, and by closing switch 36 to the left-hand 
side so that blades 36c and 36d thereof make contact with 
contacts 36a and 36b thereof, respectively. The differ 
ence between a positive and negative corona is that positive 
discharge produces a continuous glow along wire 25a 
whereas negative discharge produces glow at discrete 
points along the wire. More important, however, a nega 
tive corona can be maintained at higher potential than a 
positive corona before arcing occurs and therefore might 
be preferred because efficiency of ink particle repulsion is 
dependent upon applied voltage. 

Ink mist control can be effected by use of alternating 
current. To accomplish this, switch 36 is maintained open 
and the blades of knife switch 31 are moved in the left 
hand direction to connect wire 25a to the end terminal 
39d of secondary winding 30]) of transformer 30‘ and to 
connect end terminal 30c to ground. The ink mist par 
ticles are forced back onto the rollers 14 and 17 as herein 
before described except that ionization charges and ?eld 
direction alterante at the frequency of the applied voltage 
and the ei'?ciency of the A.C. system is somewhat lower. 
The advantages of the hereinbefore described apparatus 

and method for effecting ink mist control or suppression 
are manifold. In operation, assuming proper location of 
the corona wire and adequate energization thereof, the 
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6 
suppression of mist is almost 100 percent efficient. Fur 
thermore, as is apparent, the installation is relatively sim 
ple from an electrical and mechanical standpoint and 
employs a minimum of components. In practice, only 
one source of power would be required depending upon 
whether DC or AC. was found to be most suitable for 
individual needs. Since the present invention attacks the 
ink mist problem at its source and by preventing escape of 
the mist from the nip area, rather than by collection of 
mist already widely dispersed in the atmosphere, no waste 
ink collects or is precipitated which needs to be disposed of. 

It will be apparent that the invention disclosed herein is 
applicable to control mist comprised of material other 
than ink and generated by roller couples employed in 
machines other than printing presses. 
We claim: 
1. In a printing press, a roller couple for transferring 

liquid material from one roller of the couple to the other, 
said couple when in operation causing minute particles of 
said liquid material in the form of a mist to be produced 
in the atmosphere adjacent the exit side of the nip of said 
couple which mist if not suppressed contaminates the 
surrounding atmosphere, and means for suppressing said 
mist to prevent the latter from contaminating the atmos 
phere comprising an electrical conductor disposed adjacent 
to said rollers of said couple and in relatively short spaced 
relation to the exit side of said nip, and means for apply 
ing a high electrical potential between said conductor and 
at least one roller of said couple to establish a corona 
discharge about said conductor and to establish an elec 
trical field between said conductor and said roller of said 
couple, said corona discharge effecting electrical charging 
of said particles and said electrical ?eld acting upon said 
charged particles to repel the latter back onto said roller. 

2. In combination, a roller couple for transferring ink 
from one roller of the couple to the other, said couple when 
in operation tending to produce mist particles of said ink 
at the exit side of the nip of the couple, and electrically 
conductive means disposed adjacent to said couple but 
spaced apart therefrom on the exit side of the nip, said 
conductive means with said rollers electrically‘ grounded 
being energizable to establish a corona discharge there 
about and to establish an electrical ?eld between itself 
and said rollers, said corona discharge effecting electrical 
charging of said ink mist particles and said electrical ?eld 
acting upon said ink mist particles when the latter are 
charged to force said particles back onto said rollers. 

33. The combination according to claim 2, wherein said 
electrically conductive means comprises a wire which is 
disposed parallel to the nip of said roller couple and is 
spaced with respect to each of said rollers in said couple 
so that electrical ?elds of substantially equal strength exist 
between said wire and said roller. 

4. The combination according to claim 3 together 
with a source of voltage and means for selectively con 
necting the same to said wire and ground to subject said 
wire to a potential with respect to ground creating a 
corona discharge thereabout, and the electrical ?eld be 
tween said wire and said rollers. 

5. The combination according to claim 3 ‘wherein said 
source of voltage when connected to said wire and 
ground subjects said wire to a DC. potential with respect 
to ground of a polarity creating a negative corona. dis 
charge about said wire. 

6. In a printing press having an ink distribution sys 
tem wherein ink is transferred from one roller to an 
other, in combination, at least one roller couple for 
transferring ink from one roller of the couple to the 
other when the couple is in operation, said couple tend 
ing to produce ink particles at the exit side of the nip 
of the couple where the ink ?lm. splits which particles 
normally leave the nip area in the form of mist, at least 
one conductor disposed adjacent to and parallel to said 
nip on the exit side thereof but spaced apart from said 
rollers, and means to electrically energize said conductor 
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to produce a corona e?'ect thereabout and an electrical 
eld between said wire and said roller couple, said 

corona effect further being accompanied by charging 
of said ink particles which charged ink particles when 
acted upon by said electrical ?eld are propelled back onto 5 
said roller couple. 

7. The method of suppressing ink mist produced by 
a high speed roller couple wherein ink is being trans- ' 
ferred from one roller of the couple to the other,,whrich 
comprises generating an electrical ?eld between an en 
ergizable member and rollers of said couple in the 
vicinity of the exit side of the nip of the roller couple 
where said ink mist is produced and electrostatically 
charging the ink particles comprising said mist while 
said ink particles are present in said electrical ?eld, said 15 

8 
charge being of‘ such polanity with respect to said elec 
trical ?eld that said ink particles are forced back onto ' 
said rollers. 
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