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' 4 Claims. 

In our application, Serial No. 602,176, we have 
described and claimed a methodof solidifying ink, 
or like oleaginous substance, newly applied. to a 
web or sheet of paper, or like material, which 
consists in continuously passing the latter be 
tween a dielectric and one of two spaced elec 
trodes between which a stream of electrons pass 
from the dielectric and through the ink or like 
substance. In that application we have shown 
plate or extended electrodes and a plate or sheet 
dielectric and while they work very well, still'it 
sometimes happens that the dielectric fails, with 
the result that current must be cut o? and opera 
tions suspended during the time required for 

Such an interruption in 
the operation of printing presses is not desirable. 
One object of the present invention is to ob 

viate such disadvantageous features and to pro 
vide'an improvement in the method and to pro 
vide apparatus for better doing the work. 
Another object of the invention is to improve 

multicolor printing by hardening one color before 
the application or superposition of another color 
to either or both faces of a sheet or web moving I 
between packing and printing rolls. 
Other objects of the invention are hereinafter 

set forth, or will appear from the following de 
scription at the end of which the invention will 
be claimed. 

Generally stated, the invention comprises pass 
ing an electric ?ux between two electrodes of 
which one comprises .a row of vacuum tubes 
spaced from the other electrode and of which 
the glass or like walls provide a dielectric, and 
passing the ?ux through ink or like substance on 
a newly printed paper or like sheet, web or object 
by leading the same through the space between 
the outside of thetubes and the other electrode. 
The invention also comprises the apparatus 

and other improvements hereinafter described 
and ?nally claimed. ' - 

In' the following description reference will be 
made to the accompanying drawings forming part 
hereof and in which, > . 

Figure 1 is a diagrammatic view illustrative of 
the invention in its application to hardening ink 
or the like on one side of a sheet‘ or web. 

Fig. 2 is a similar view drawn to an enlarged 
scale and illustrating features of the invention. . 

Fig. 3 is a side view with parts broken away of 
the construction shown in Fig. 2. _ 

Fig. 4 is a diagrammatic view illustrative'of 
the application of the invention between each 
stage in multi-color work and showing. the same 
applied to both faces of a sheet or.web. 

(or. 34-48) 
Fig. 5 is a cross sectional view drawn to an en 

larged scale illustrative of a modi?cation in the 
shape of thevacuum tubes, and I 

Fig. 6 is a similar view illustrating another 
modi?cation. ' ‘ 

In thev drawings l and 2 indicate two elec 
trodes of which one comprises a row of vacuum 
tubes 3, and this term is used to include evacuat 
ed mercury tubes, neon tubes and the like. The 
other electrode i may be referred to as of the 
plate type, meaning that it is somewhat extend 
ed. As shown the electrode I is in the form of a 
revoluble cylinder, and the row of vacuum tubes is 
in the form of a segment of the curved surface of 
a cylinder and conforms to the curvature of the 
electrode I and is spaced from the latter. The 
vacuum tubes 3 are connected with one terminal 
of the source of current, and the electrode l is 
connected to ground or to the other terminal. 
When the circuit is closed an electric flux passes 
across the air gap between the two electrodes and 
from the walls of the tubes 3, which are of glass 
or like appropriate material, constituting a dielec 
tric. Among the advantages possessed by a di 
electric made up of the walls of a row or group of 
vacuum tubes, reference may be made to the fact 
that if the wall of a tube fails or is punctured or 
broken, that tube is automatically cutout of the 
circuit and the remaining tubes continue to func 
tion normally. It may be said that the discharge 

. causes ions to be formed between the two elec-_ 
trodes and in the space or air gap between the 
dielectric and one electrode by the electric flux. 
The flux or discharge is active in ionizing oxygen 
and no doubt produces some ozone but inmost 
cases substantially no oxides of nitrogen are 
formed. Ionized oxygen is of value as an oxidiz 
ing agent. Another way to say the same thing 
is to say that oxygen in the air is represented by 
02', that the nascent oxygen in the flux is repre 

, sented by O, and this new born oxygen repre 
sented by O combines to form 03 or ozone, and 
we believe that the nascent oxygen represented 
by O is an exceedingly valuable oxidizing agent 
and is in ionized air. At any rate according to 
the present invention good hardening or ?xation 
results are produced by passing the flux through 
ink or like substance on a newly printed paper or 
like sheet, web or object by leading the same 
through the space between the outside of the 
tubes and the other electrode. - 

Referring to Figs. 1, 2, and 3, the web a is 
led between the packing cylinder b and the print 
ing cylinder c, so that ink is deposited upon one 
face of the web a. The web a. is then led through 
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2 
the space between the dielectric and one elec 
trode and through the flux passing between them. 
The result of this is to harden or iii: the ink. 
The web a then passes around the packing cyl 
inder d, and the face of it opposite the face last 
printed receives ink from the printing cylinders e, 
and inasmuch as the ink from the printing cyl 
inder c is ?xed and solidi?ed, it does not offset 
on the packing cylinder d. The web, printed on 
both sides, may be cut into sheets as at 1. 
Referring to Fig.‘ 4, there are several groups, 

three in the present case, of vacuum tubes 3 con 
stituting an electrode, such as has been described, 
and there is one packing cylinder 4 with four 
printing cylinders 5, ‘and the printing‘cylinders 5 
are arranged between the groups of the vacuum 
tubes, and they are adapted to apply inks of dif 
ierent color, so that after the application of ink 
of one color, it is dried by passing through an 
electric ?ux before theapplication or superposi 
tion of ink of another color, and thus the color 
eiiect in the ?nished work is much improved. 
At the right in Fig. 4 is shown a duplication of 
the described multi-colored apparatus but ar~ 
ranged to print upon the other side of the sheet 
or web 0. 
Referring to Figs. 5 and 6, the departures there 

shown from the circular cross section for the 
tubes result in the presentation toward the sec 
ond electrode of additional area adapted to oper 
ate as a dielectric. _ 

It will of course be understood that the vacuum 
tubes are ?tted with terminals, but the construc 
tion of such tubes is too well known to require 
detail description or illustration. 

vIn the foregoing description and in the append 
ed claims reference is made to opposing offset 
in printing but that reference is introductory 
matter as the invention includes ?xing or hard 
ening ink and oleaginous substances on a web, 
sheet or moving body. ~ 

It will be obvious to those skilled in the art to 
which the invention relates that modi?cations 
may be made in details of construction and pro 
cedure without departing from the spirit of the 
invention which is not limited to such matters or 
otherwise than the prior art and the appended 
claims may require. 

9,000,684 
We claim: 
1. Apparatus for opposing offset in printing 

comprising in combination, a revoluble cylindri 
cal electrode, a cylindrical row of- vacuum tubes 
constituting another electrode and spaced from 
the surface of the cylindrical electrode and of 
which the glass provides a dielectric, electrical 
means for ?owing electrons from the dielectric 
and between the electrodes, and means for lead 
ing a newly printed sheet or web between one of 
the electrodes and the dielectric. 

2. Apparatus for opposing offset in printing 
comprising in combination, a revoluble cylindri 
cal electrode, a cylindrical row of vacuum tubes 
of oblong cross section constituting another elec 
trode and spaced from the surface of the cylin~ 
drical electnode‘and of which the glass provides 
a dielectric, electrical means for ?owing elec 
trons from the dielectric and between the elec 
trodes, and means for leading a newly printed 
sheet or web between one of the electrodes and 
the dielectric. 

3. Apparatus for opposing oil’set in printing 
comprising in combination, a revoluble cylindri 
cal electrode, a cylindrical row of vacuum tubes 
of triangular cross section constituting another 
electrode and spaced from the surface of the 
cylindrical electrode and of which the glass pro 
vides a dielectric, electrical means for ?owing 
electrons from the dielectric and between the 
electrodes, and means for leading a newly print~ 
ed sheet or web between one of the electrodes 
and the dielectric. 

4. Apparatus for opposing o?set in printing 
comprising in combination, a revolubie cylindri~ 
cal electrode, a cylindrical row of vacuum tubes 
of rectangular cross section constituting another 
electrode and spaced from the surface of the 
cylindrical electrode and of which the glam pro 
vides a dielectric, electrical means for ?owing 
electrons from the dielectric and between the 
electrodes, and means for leading a newly print 
ed sheet or web between one of the electrodes 
and the dielectric. 
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