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Patented May 11, 1943 2,319,174 
UNITED STATES PATENT OFFICE 

2,319,14. 
METHOD OF AND APPARAUS FOR 

PRINTNG 
Mitchel Wilson, New York, N. Y., assignor to 

Fred'k H. Levey Co., Inc., New York, N. Y., a 
corporation of New York 
Application June 23, 1942, Serial No. 448,166 

(C. 34-) 9 Clains. 

This invention relates to printing and particu 
larly to the drying of printed impressions on 
sheets and webs of paper or other printed 
material. 

For many years, the ink used in letterpress 
printing included oils such as linseed oil which 
dried by oxidation. Since the oxidation of the 
oil vehicle proceeds rather slowly, it was neces 
Sary to insert slip sheets between the printed 
sheets to avoid offset and smudging. In web 
perfecting presses, a traveling offset web was 
employed to prevent smudging of the first side 
impression. 
An improvement has been effected in recent 

years by utilizing quick drying inks having a 
vehicle composed of a suitable resin and a vola 
tile solvent. Impressions with such inks are dried 
rapidly by subjecting the printed material to 
heat, either by passing the material over a steam 
heated drum or in proximity to a heating flame. 
The procedure has advantages and also the dis 
advantage that the printed material may be sub 
jected to overheating and possible injury. Much 
energy is consumed wastefully in heating the 
material for no useful purpose, Since the ink film 
alone requires heat for drying. 

It is the object of the present invention to pro 
vide a simple and effective method and apparatus 
wherein only the ink film is subjected to any 
substantial heating effect, and the heat is devel 
oped and applied in an efficient and dependable 
manner to quickly dry the ink film. 
Another object of the invention is the provision 

of a method and apparatus for drying ink films 
on sheets or webs while traveling and to remove 
volatile constituents from the vicinity of the ma 
terial, thus avoiding condensation of such con 
stituents, 
A further object of the invention is the most 

effective application of an alternating electro 
static field unaccompanied by corona, discharge 
to a printed surface to develop heat directly in 
the ink film for the purpose of drying the film 
without substantially heating the paper or Oxidiz 
ing the volatilized constituents of the ink. 
Other objects and advantages of the invention 

will be apparent as it is better understood by 
reference to the following. Specification and the 
accompanying drawings, in which 

Fig. i is an enlarged diagrammatic illustra 
tion of the application of the invention; 

Fig. 2 is a sectional view illustrating the prac 
tical application of the electrodes in drying the 
ink film on a sheet or Web While passing over a 
revolving drum; 

Fig. 3 is an enlarged diagrammatic view illus 
trating another form of the electrodes; 

Fig. 4 is a diagram showing the application of 
the invention to a Web perfecting press; and 
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Fig. 5 is a view similar to Fig. 2 illustrating 
a modified form of the invention. 
The use of alternating electrostatic fields of 

high frequency has been suggested heretofore for 
heating various materials, and the application of 
the principle to printing by subjecting the 
printed material to the stray field externally of 
the region between the electrodes has been de 
scribed. This procedure is, however, very in 
effective and exceedingly wasteful because the 
major part of the current available is not utilized 
for the intended purpose. 
When two spaced electrodes are connected to 

opposite poles of a source of high frequency alter 
nating current such as a suitable oscillator, an 
electrostatic field unaccompanied by corona dis 
charge is set up between the electrodes. The 
field is concentrated in the plane of the two elec 
trodes, and the straw field is comparatively weak 
and ineffective. If a sheet or web having printed 
impressions of a suitable ink is moved through 
the region of highest voltage gradient in a direc 
tion substantially parallel to the field direction, 
the maximum heating effect is secured and the 
ink impressions are rapidly heated and dried. 
This may be accomplished readily by moving the 
sheet or we tangentially to the plane of the 
electrodes so that it travels through the region 
of highest voltage gradient. By multiplying the 
pairs of electrodes and causing the sheet or web 
to travel in an arc tangential to the planes of 
the respective pairs of electrodes, the heating 
effect may be multiplied and the desired drying 
accomplished rapidly and successfully. The elec 
trodes may all be supplied with current at the 
Same frequency, which frequency may be modiu 
lated by still other frequencies, or, if desired, 
different pairs of electrodes may carry current at 
different frequencies. The frequencies are read 
ily regulated by means of an oscillator or oscil 
lators of well known construction. 
The purpose of the invention is accomplished 

by providing a rotating cylinder of suitable 
dimensions with a surface of low loss dielectric 
material. About the periphery of the drum, one 
or more pairs of electrodes are supported in 
insulated and Spaced relation. The electrodes 
may be wires of circular cross-section, though 
it may be desirable to use electrodes of semi 
circular cross-section with the flat surfaces dis 
posed toward the surface of the drum to assure 
greater concentration of the field. The drum is 
adapted to carry the material bearing the printed 
impression tangentially through the field of 
highest voltage gradient, that is, through the 
plane of the electrodes. The electrodes are 
properly connected to a suitable oscillator to pro 
vide current of the desired frequency. 

Referring to Fig. 1 of the drawings, 5 indicates 
a cylinder of substantial diameter over which 



the sheet or web 6 is carried in the direction 
indicated by the arrow. and represent eleca 
rodes of circular cross-section which may be 

suitably supported in insulated relation at one 
side of and slightly spaced from the surface of 
he sheet or web 6 so as to have no contact there 

with the electrodes and 8 are positioned suffin 
ciently close to the arcuate path of the sheet or 
Web 3 as it passes over the cylinder 3 that a 
straight line extending between the electrodes 
Will be substantially tangeant to such arcuate 
patia, with the result that the sheet or web with 
the printed impression thereon passes through 
the portion of highest voltage gradient of the 
electrostatic field set up when the electrodes : 
azad 8 are connected to a source of high frequency 
alternating current. 

in practical application of the invention as 
illustrated in Fig. 2, the cylinder 5 is Smounted 
for rotation on its axis and the sheet or Web 5 
is fed at one side thereof and withdrawn at the 
other around an idler roll 9. A plurality of pairs 
of electrodes and 8 are spaced about the 
periphery of the cylinder 5 and are connected by 
conductors 0 and is to opposite poles 2 and 3 
of an oscillator & which may 8 of any suitabie 
construction. The details of Such devices are 
We snown in the art and further description 
tiereof is unnecessary. One or more oscillators 
any oe provided, depending upon Whether or not 
t; nay he desirable to supply current at different 
frequencies to different pairs of electrodes and 
3. When the printed impression on the sheet 
or 7e 6 is thus subjected repeatedly to the elec 
trostatic ield between each pair of electrodes 
and 8, the intz constituting the impressions is 
raised to 2, sufficient temperature to rapidly Wola 
tilize the Yolatile constituents and thus to dry 
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the ink before the sheet or web leaves the drum 5. 
In Sig. 3 of the drawings, a variation of the 

structure shown in Sig. 3 is illustrated, in which 
the drum G5 carries the sheet or. Web 6 in the 
direction indicated by the arrow. Einstead of 
being circular in cross-section, the focusing elec 
&rodes and 8 are oars with concave surfaces 
facing the surface of the druna E. The concave 
surfaces are approximately 4 of a circle with a 
radius of 4 of the distance between the bases 
of the electrodes. The advantage of this Con 
struction is that the curved Surfaces of the elec 
trodes serve to concentrate the field into the 
region between such Surfaces, thus affording a 
sharply defined region in which the highest field 
intensity is maintained. Since the heating effect 
is proportional to the square of the voltage 
gradient, the movement of the printed impression 
tangentially to the field defined by the curved 
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surfaces of the electrodes A and 8 ensures maxi 
nun effectiveness in the application of the 
invention. 
While the invention (may be utilized to dry 

printed impressions or sheets which may be 
caused to pass over a revolving drum in the man 
ner well known in the printing art, the most 
desirable application of the invention occurs in 
web presses and particularly in web perfecting 
presses in which a second side impression is made 
directly following the drying of the first side 
in pression. In Fig. 4 of the drawings, I have 
illustrated the application of the invention to a 
web perfecting press to permit drying of both 
in pressions. Obviously, if desired, the drying of 
the second side impression may be omitted. 

Referring to Fig. 4, 9 indicates the first side 
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impression cylinder to which a web 2G is fed over 5 

2,839,374, 
idler rolls 2 and 22. A single plate cylinder 23 
is shown, but the number of plate cylinders may 
be multiplied as in the case of Color printing. 
The web 26, bearing the first side impression, 

is delivered to the drying cylinder 2é which is 
provided with pairs of electrodes 25 and 26 spaced 
and insulated from each other as hereinbefore 
described. The electrodes 25 and 26 may be cons 
nected to a suitable oscillator as illustrated in 
Fig. 2 of the drawings. After being subjected. 
to the heating, effect of the electrostatic ields 
produced between the electrodes 25 and 26, the 
web passes over the idler rollers 27 and 28 to the 
second side impression cylinder 29. A plate cyl 
inder 36 is provided to produce the Second side 
is?ipression. The Web then passes to the second 
drying cylinder 3A which, as in the case of the 
drying cylinder 28, is provided with electrodes 25 
and 26 spaced and insulated and connected to a 
Source of high frequency alternating current such 
as a suitable oscillator, he second side inpres 
'sion is thus subjected to the heating effect of 
the electrostatic fields between the pairs of elec 
trodes 25 and 26. The web is withdrawn over 
idler rolls 32 and 33, the impressions on both 
sides being dry. 

Since vapor produced by the heating effect is 
iikely to be cooled and condensed, it is desirable 
to provide for the removal of such vapor. To 
facilitate this purpose, the cylinders 26 and 3 
may be provided with housings 34 of Suitable low 
loss dielectric material, partially enclosing the 
cylinders, Air or other gas, preferably heated 
and maintained at least to the dewpoint of the 
vapors, is introduced through inlets 35 and 
passes about the cylinders 24 and 38 in the direc 
tion Opposite to the direction of rotation thereof. 
The presence of the electrodes 25 and 26 ensures 
turbulence which facilitates the removal of the 
vapors with the heated air or other gas which 
escapes through outlets 36. These outlets may 
be connected to any discharge system to deliver 
the vapors from the pressroom. 

In Fig. 5 of the drawings, a further variation 
of the invention is shown in which a second Oscil 
lator 49 is connected to the last two electrodes 
Ái and 32 and is adapted to supply those elec 
trodes with a current of a different frequency 
from that supplied to the electrodes and 3 by 
the Oscillator (3. In other respects the form of 
the invention illustrated in that figure is the 
same as the form of the invention illustrated in 
Fig. 2, and like reference characters designate 
similar parts. 

an accordance with the invention as described, 
drying of the ink films is effected at low tem 
peratures and Without subjecting the impression 
bearing material to any substantial rise in ten 
perature, since the heat is concentrated in the 
ink film. Thus all danger of overheating the 
paper or other material, with its attendant dis 
advantages, is avoided. Likewise oxidation of 
Solvent vapors is avoided and the difficulties in 
cident thereto in the application of excessive heat 
to quick drying inks are eliminated. 
The invention is applicable to use with both 

oil and solvent type inks including ink formulae 
now Well known in the art. i.he particular inks 
form no part of the present invention. Inks 
formulated particularly to facilitate the applica 
tion of the invention and capable of effecting a 
further improvement in printing when utilized 
therewith have been developed and will form the 
subject matter of further applications. 
Warious changes may be made in the form and 



2,319,174 
arrangement of the apparatus and in the pro 
cedure without departing from the invention or 
sacrificing any of its advantages. 

I claim: 
1. The method of drying sheets or films which 

comprises moving the shect or film to be dried 
in an arcuate path, setting up an electrostatic 
field unaccompanied by COrona discharge by Con 
necting spaced electrodes to a source of high fre 
quency alternating current of electricity, which 
electrodes are positioned at One side of and suffin 
ciently close to said arcuate path that a straight 
line extending from one electrode to the other 
is substantially tangent to said arcuate path, 
whereby the sheet or film to be dried passes 
through the portion of the electroStatic field of 
highest Voltage gradient. 

2. The method of drying sheets or films which 
comprises moving the sheet or film to be dried 
in an arcuate path, setting up a plurality of Suc 
cessive electrostatic fields unaccompanied by 
corona, discharge by Connecting Spaced electrodes 
to a source of high frequency alternating current 
of electricity, which electrodes are positioned at 
one side of and sufficiently close to said arcuate 
path that straight lines extending between adja 
cent electrodes are substantially tangent to Said 
arcuate path, whereby the sheet or film to be 
dried successively passes through the portions of 
the electrostatic fields of highest voltage gradient. 

3. The method of drying sheets or films which 
comprises moving the sheet or film to be dried 
in an arcuate path, setting up a plurality of suc 
cessive electrostatic fields of varying frequency, 
each unaccompanied by corona discharge, by 
connecting spaced electrodes to sources of high . 
frequency alternating currents of electricity of 
different frequencies, which electrodes are posi 
tioned at one side of and sufficiently close to said 
arcuate path that straight lines extending be 
tween adjacent electrodes are substantially tan 
gent to said arcuate path, whereby the sheet or 
film to be dried successively passes through the 
portions of the electrostatic fields of highest 
voltage gradient. 

4. The method of drying sheets or films which 
comprises moving the sheet or film to be dried 
in an arcuate path, setting up an electrostatic 
field unaccompanied by corona discharge by con 
necting spaced electrodes to a source of high fre 
quency alternating current of electricity, which 
electrodes are positioned at one side of and Suff 
ciently close to said arcuate path that a straight 
line extending from one electrode to the other 
is substantially tangent to said arcuate path, 
whereby the sheet or film to be dried passes 
through the portion of the electrostatic field of 
highest voltage gradient, and withdrawing Vapors 
from the surface of the material. 

5. The method of drying sheets or films which 
comprises moving the sheet or film to be dried in 
an arcuate path, setting up an electrostatic field 
unaccompanied by corona discharge by connect 
ing spaced electrodes to a source of high fre 
quency alternating current of electricity, which 
electrodes are positioned at one side of and Sufi 

- cliently close to said arcuate path that a straight 
line extending from one electrode to the other 
is substantially tangent to said arcuate path, 
whereby the sheet or film to be dried passes 
through the portion of the electrostatic field of 
highest voltage gradient, and moving a current 
of heated gas over the surface of the material 
to withdraw vapors therefron. 
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6. In an apparatus for drying sheets or films, 

a rotatable cylinder having a periphery of low 
loss dielectric material, a pair of insulated spaced 
electrodes and means for supplying high fre 
quency alternating current to the electrodes, said 
electrodes being disposed adjacent to and extend 
ing longitudinally of the cylinder so that a 
straight line connecting said electrodes is Sub 
stantially tangential to the periphery of the cyl 
inder and a sheet or film carried on the periphery 
Of the cylinder will pass through the portion of 
highest voltage gradient of the electrostatic field 
set up between said electrodes. 

7. In an apparatus for drying sheets or films, 
a rotatable cylinder having a periphery of low . 
loSS dielectric material, a plurality of pairs of 
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insulated Spaced electrodes and means for sup 
plying high frequency alternating current to the 
electrodes, said electrodes being disposed adja 
cent to and extending longitudinally of the cyl 
inder So that a straight line connecting said 
electrodes is substantially tangential to the 
periphery of the cylinder and a sheet or film car 
ried on the periphery of the cylinder will pass 
through the portion of highest voltage gradient 
of the electrostatic field set up between said 
electrodes. 

8. In an apparatus for drying sheets or films, 
a rotatable cylinder having a periphery of low 
loss dielectric material, a plurality of pairs of 
insulated spaced electrodes and means for sup 
plying high frequency alternating current to the 
electrodes, said electrodes being disposed adja 
cent to and extending longitudinally of the cyl 
inder so that a straight line Connecting said 
electrodes is substantially tangential to the 

-. periphery of the cylinder and a sheet or film 
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carried on the periphery of the cylinder will pass 
through the portion of highest voltage gradient 
Of the electrostatic field set up between said elec 
trodes, means extending about the electrodes 
and with the cylinder affording a closed Space, , 
and means for maintaining a current of gas 
through the space. 

9. In an apparatus for drying sheets or films, 
a rotatable cylinder having a periphery of low 
loss dielectric material, a plurality of pairs of 
insulated Spaced electrodes of Circular CrOSS-Sec 
tion and means for Supplying high frequency 
alternating current to the electrodes, said elec 
trodes being disposed adjacent to and extending 
longitudinally of the cylinder so that a straight 
line connecting said electrodes is substantially 
tangential to the periphery of the cylinder and a 
sheet or film carried on the periphery of the 
cylinder will pass through the portion of highest 
Voltage gradient of the electrostatic field set up 
between said electrodes. 

10. In an apparatus for drying sheets or films, 
a rotatable cylinder having a periphery of low 
loss dielectric material, a plurality of pairs of 
insulated Spaced focusing electrodes and means 
for supplying high frequency alternating current 
to the electrodes, said electrodes being disposed 
adjacent to and extending longitudinally of the 
cylinder so that a straight line connecting said 
electrodes is substantially tangential to the 
periphery of the cylinder and a sheet or film car 
ried on the periphery of the cylinder will pass 
through the portion of highest voltage gradient 
of the electrostatic field set up between said 
electrodes. 

MCEE WILSON. 


