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1. 
This invention relates to a novel method and 

means for printing, and more specifically refers 
to depositing ink through the influence of an 
electric field. 
The invention contemplates as its principal 

object, the provision of a method and means for 
printing which does away with the necessity of 
inking type before an object can be printed 
therefrom. 
Another object of the invention is to provide 

a method and means for transferring ink directly 
from an ink supplying mechanism to the ma 
terial to be printed. 
Another object of the invention is to provide 

a new and improved mechanism from which ink 
can be transferred directly to the material to be 
printed. 
Another object of the invention is to provide a 

means to limit the portion of the web or sheet 
On which ink may be deposited, 

Still another object of the invention is to pro 
wide a new type of printing plate. 
Other and further important objects of the 

invention Will become apparent from the fol 
lowing description and the appended claims. 

In accordance with the invention, as herein 
shown, a travelling Web of paper is passed be 
tween a plate carrying form cylinder and an 
ink Supplying mechanism. Due to forces set up 
by an electric field, ink is removed from the ink 
Supplying mechanism and deposited on the web 
in accordance with a design carried by the form 
cylinder. 

For a more complete understanding of the 
invention, reference should be had to the ac 
companying drawings in which: 
... Figure 1 is a perspective view of a portion of 
-a printing machine embodying the principles of 
the invention; - 

Figure 1A is an electrical diagram showing a 
method of supplying electric power to the print 
ing unit shown in Figure 1; 

Figure 2 is an enlarged cross sectional view of 
a portion of the printing unit shown in Figure 1; 

Figure 3 is a fragmentary view similar to a 
portion of Figure 2 and depicting a modified form 
of printing plate; , 

Figure 4 is a perspective view of portions of a 
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printing machine showing a modified form of the 
invention; : 
& Figure 5 is an enlarged cross sectional view 
taken through the line 5-5 of Figure 4, and 
looking in the direction of the arrows; 

Figure 6 is a view similar to Figure 5, but 
showing the form cylinder in a slightly advanced pOsition; 
... Figure is a fragmentary cross Sectional view 
showing another modified form of the invention; 

Figure. 8 is a View showing a printing machine equipped with a modified form of ink supplying 
mechanism; 

50 

55 

2 
Figure 9 is an enlarged view of the ink supply 

ing mechanism shown in Figures 8 and 10; and 
Figure 10 is a view, showing a further develop 

ment of the form of the invention depicted in 
Figure 8. 

Referring to the drawings, the invention has 
been shown in one form in Figures 1, 1A and 2 
as applied to a web printing machine compris 
ing a form or type cylinder 0, which cooperates 
with a guide roller about which a sheet or 
Web 2 of paper or other suitable material is 
led. The form cylinder O is rotatable on a shaft 
3 and carries a printing form or plate 4 having 
a design formed by raised, sharp-edged type 5 
intermingled with depressions 6. The plate 4 
may be constructed according to usual practices, 
except, that the letters, numerals, and other de 
Signs appearing on the surface thereof, should 
be direct reading in place of reversed as is the 
practice with present day newspaper and mag 
azine plates. 
As illustrated in Figure 1, the web. 2 passes 

Over the guide roller and about the lower por 
tion of the form cylinder f0. As illustrated, a 
Surface 9 of the web 2 is in contact with the 
form or plate 4, while a surface 20 of the web 
is exposed. 
A means for printing on the exposed side 20 

of the web f2 has been provided adjacent to the 
exposed side thereof, and includes a plurality of 
atomizer type ink Supplying mechanisms 2, 
each having an enclosed ink reservoir 22, and an 
insulated ink supply tube 23. Preferably ink is 
caused to rise in the tubes by means of air pres 
sure Supplied to the reservoir by way of an air 
duct 24. An air blast from insulated nozzles 25 
cooperates with each insulated ink tube, to 
atomize the ink and to produce an ink mist. A 
means 2 for electrifying the ink spray or mist 
is positioned directly in front of the atomizer 
2?, and in the embodiment of the invention illus 
trated in Figures 1, 1A and 2, comprises a fine 
Wire 28 positioned parallel to the axis of the cyl 
inder 0 and located parallel to and between a 
pair of parallel cylindrical rods 29. A high volt 
tage source of direct current 30 is connected be 
tween the wire 28 and rods 29, the wire 28 pref. 
releably being charged positively with respect to 
the rods 29 which may be maintained at ground potential. 
As particles of ink in the ink mist pass the 

highly charged wire 28, they acquire a positive 
electrical charge and form a positively charged 
ink mist 30a. A shield 31, having a flared por 
tion 32, is positioned concentric with the form 
cylinder 0 and preferably is spaced one-eighth 
to one-half an inch therefrom. The atomizer 2 
and the electrifying mechanism 27 are positioned 
So...that, the stream of electrified ink mist 30a is 
directed toward the space. 33 between the ex 60 posed side 26 of the Wei, and theniai. 

  



3 
The shield 3 is highly charged positively with 
respect to the form cylinder 9, which may be 
maintained at ground potential. 
One method of electrifying various portions of 

the equipment is shown in Figure 1A wherein the 
wire 28, and shield 3? are shown connected to a 
positive terminal 34 of the high voltage electrical 
source 30 by a conductor 35. The negative ter 
minal 38 of the source 30 is grounded as at 39. 
Rods 29 and the cylinder 20 are grounded by 
conductors 40 and 4 respectively. 
The high voltage which is applied between the 

positively charged shield 3 and the negative 
form cylinder G causes a strong electric field to 
be formed therebetween. As the positively 
charged particles of the ink mist 30d enter this 
electric field, they are repelled by the positive 
shield 3 and attracted by the negative plate 4, 
with the result that ink is deposited on the low 
er surface 20 of web 2 in accordance with the 
design carried on the plate 14. Since any face 
42 of the type or other design 5 is closer to the 
shield 3? than are the bottoms of the depressions 
6, electrified particles of ink are attracted to 

the face 42 of the type, with the result that ink is 
deposited on the lower surface 20 of the web 2 
at locations directly below the face 42 of the type 
5, and is not deposited on the Web at pointS di 

rectly below the depressions 6. 
As the form cylinder 0 rotates, a new portion 

of the web 2 and a new design on the plates 14 
are rotated into the electric field defined by the 
shield 3, and this results in the web. 9 being 
printed as it passes over the form cylinder ). 

Figure 3 shows a modified form of printing 
plate 4' in which the depressions 6, between , 
the raised portions 5 of the type are filled with 
an insulating material 48 having a high dielectric 
constant. Placing this material in the depres 
Sions 8 is equivalent to increasing their depth, 
and helps to concentrate the electric field, and 
thus the ink on the area of the Web opposite the 
face 42 of the type or other design. The modified 
form of plate 4' shown in Figure 3 of course 
may be substituted for the plate 4 shown in 
Figure 2. 
A modified form of the invention is illustrated 

in Figures 4, 5 and 6 wherein the web 2 is for 
warded by being passed underneath the roller 
and then over the top of the form cylinder O. An 
ink supplying mechanism 53 is located close to 
and above the rotatable form cylinder : The 
cylinder and its shaft 3 carry a concentric 
cam 54, having two low portions 58 and two high 
portions 59. A can follower 60 engages the 
cam 54 to control an electric switch 6, the func 
tion of which is hereinafter described. The ink 
Supplying mechanism 53, supported on proper 
insulators (not shown), may consist of a hopper 
or V-shaped metallic box 5 having a cover 62, 
and an opening or slot 63 at the bottom thereof, 
whereby ink mist 64, produced in the ink supply 
ing mechanism 53, may be deposited on the face 
20 of the Web 2. Preferably the box 5 may 
contain a plurality of ink Spray nozzles 65 ar 
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65 
ranged to produce the ink mist 64. Pipes 67 and 
68, containing proper insulating joints (not 
shown), may be employed to Supply air and ink 
to the mist producing nozzles. Due to the force 
of gravity and the air pressure produced in the 70 
box 5 by the spray nozzles, the ink mist 64 is 
expelled through the opening 63. As best illus 
trated in Figures 5 and 6, the opening 63 is 
equipped on both sides with sharp edged troughs 
-69, running lengthwise of the box. 51, which 75 

4. 
through connecting pipes (not shown), carry 
away any liquid ink which may form on the in 
side of box 5. Opening 63 is also equipped with 
a knife shaped electrode 72 supported at 73, run 
ning lengthwise of the opening 63, and preferably 
Spaced equi-distant between the two troughs 69. 
Preferably a high potential source of direct 
current 3 is controlled by contactor 74. The 
metallic box 5 of the ink Supplying mechanism 
53 may be connected to one contact 75 of the 
contactor 74 by means of electrical conductor 78, 
and the other contact 79 of the contactor 74 may 
be connected to the positive terminal 34 of source 
30 by conductor 80. 
The negative terminal of Source 30 and the 

form cylinder 9 are grounded by means of con 
ductors 39 and 3 respectively. Solenoid 8 f, which 
operates the movable contact of contactor 74, is 
connected to one terminal of a control power 
Source 32 by means of a conductor 83 and to one 
terminal of the switch 6; by a conductor 84. The 
other terminal of the switch 6 is connected to 
the Second terminal of the control power source 
82 by a conductor 85. The low portions 58 of 
the cam 53 are positioned opposite the margin 
bars 88, located between the edges of the two 
plates 14. Thus when the cam follower 60 fol 
loWS into the low portions 58, the switch 6 is 
opened and the solenoid 8 of the contactor 
74 is deemergized, with the result that the high 
potential source 3D is disconnected from the ink 
Supplying mechanism 53 during the period while 
the margin bars 88 pass the opening 63 in the 
box 5. This assures that irregularities caused 
by the margin bars 88 and the edge of the plate 
14 will not appear as printing on the web 2. 
It Will be understood that an electronic contac 
tor having proper grid control can be substituted 
for the magnetic contactor 74. As in the pre 
viously described embodiment of the invention, 
ink from the ink supplying mechanism is de 
posited on the side 20 of web 2 opposite from 
the side 9 which contacts the form 4 and 
the electric field which is established between 
the ink supplying mechanism 53 and the form 
cylinder to controls the particles of ink mist 
68, with the result that ink is deposited on the 
Web 2 in accordance with the design carried by 
the form or plate 4. The particles of the ink 
mist 64 which leave the positively charged ink 
Supplying mechanism 53 carry a positive elec 
trical charge and thus are repelled by the box 
5 and are attracted by the negatively charged 
plate f4 and cylinder 0. 
As the form cylinder 10 rotates to carry the 

plate 4 past the opening 63 in the box 5, the 
electric field which exists between the box 5 
and the face 42 of the form 4 varies as the de 
Sign on the form or plate varies. This phe 
nomenon is illustrated in Figures 5 and 6 where 
the design carried on the plate 4 is shown in 
two different positions with respect to the knife 
72 and opening 63. 
A further modification of the invention is 

illustrated in Figure 7 in which a plurality of 
atomizers 2 (only one of which is shown), have 
parts formed fron insulating material similar 
to the atomizer 21 shown in Figure 2, and Spray 
atomized ink past the positively charged wire 
28 located between the rods 29, which are similar 
to the Wire 28 and the rods 29 shown in Figure 
2. The ink mist 30a which is electrified after 
passing the Wire 28, passes between a positively 
charged knife type electrode 92 and the negative. 
ly charged printing plate 4. The electric lines 

  



2,638,796 

of force existing between the electrode 92 and 
the plate 4 controls the ink Inist so that it is 
deposited on the exposed face 26 of the web i2 
in accordance with the design carried by the 
plate is. A collection systein consisting of ail 
exhaust pipe 33, a reclamation tank 94 having 
baffles 95, and a suction pipe 95, has been pro 
vided in order to remove any excess ink mist 30a 
which is not deposited on Web 2. 
A still further inodification of this invention 

is shown in Figures 8, 9 and 10 in which another 
type of ink supplying rinechanism : ) is employed. 
The Web 2 is passed over a roller and under 
a form cylinder While electrical enel'gy is Sup 
plied from the high potential Source 3 and the 
control source 32 in a rinal.ner Sirinilar to that 
shown in Figure 4. One of the differences being 
that the switch 6 f is located above the cam 54, 
and that the ink. Supplying in echanism () is 
positioned below the form cylinder C. The ink 
supplying mechanism is connected to the 
positive terminal 34 of high voltage source 30 
and is insulated froii ground by post type in 
sulators G. A rotor 32 drives a pair of rollers 
63 by raeans of belt 54 and pulleys 95. The 

two large roilers 3 and a Small roller fo6 are 
mounted on a frame i39 in the form of a triangle 
and carry a wide belt 9 having bristles 8 
protruding from the outer surface thereof. The 
lower part of the rollers 63 and the portion of 
the belt stretched therebetween are immersed 
in a tray containing a Supply of ink. As the 
belt G' travels over the three pulleys it carries 
ink from the tray to a point if 2 close to the 
exposed surface 2 of the web 2. The high poten 
tial electric field which exists between the roller 
06 and the plate f4 carried by cylinder if trans 

fers ink from the bristles 8 to the expCSed Sui 
face 20 of the web 2. Since the Small particles 
of ink on the ends of bristles (8 alre positively 
charged, they are repelled by the positively 
charged roller 06 and attracted by the nega 
tively charged plate 3 and thus the Web 9 is 
printed in a manner similar to the method here 
inbefore described. 
The embodiment shown in Figure 10 is similar 

to that shown in Figures 8 and 9 except that a 
plurality of separate ink Supplying mechanisms 
90A, 93B and i8C are spaced around the 

periphery of the plate cylinder (). Each ink Sup 
plying mechanism is associated with a switch 6A, 
GB, and 6C, a contactor 74A, B and 4C, a 
high potential power source 30, and a control 
power source 82; all being similar to those pre 
viously described. By means of these mecha 
nisms it is possible to apply more than one appli 
cation of ink to the Web as it paSSes Over the 
form cylinder O. For example, as the Web 2 
passes around the lower half of form cylinder 0, 
it receives an initial printing as it paSSes by the 
roller 06A of ink supplying mechanism of 100A, 
and as the same portion of the Web paSSes ink 
supplying mechanism 80B and 0 C it receives 
a second and third printing. It will be understood 
that the same design is printed by all three ink 
supplying mechanisms with the result that the 
design printed Will be more intense than a de 
sign formed by one printing. The switches 6A, 
6B and 6C cooperate With the ink Supplying 
mechanisms OA, 1B and 90C respectively to 
deenergize their respective high voltage source 
at the instant that the margin bars 88 pass by 
the rollers 106A, 06B and 06C respectively. 
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It will be understood that the invention may 

be eribodied in other specific forms, as for ex 
ample, it can be arranged to print sheets in place 
of a web, without departing from the Spirit or 
essential attributes thereof, and it is therefore 
desired that the illustrated embodiments be con 
Sidered in all respects as illustrative and not re 
strictive. 
What I clairn is: 
i. A printing unit for printing Oil a sheet coin 

prising in combination a fol'in cylinder, a print 
ing plate mounted on the for in cylinder and 
arranged to contact one side of the sheet, at 
least Orie ink Supplying mechainisri, and a leans 
for producing an electiric field between tha ink 
supplying mechanism and the plate; the Said 
ink supplying nechanisiin Cornprising in corabina 
tion an ink tray, a traveling beit having a mull 
tiplicity of gristles and being arranged to trans 
fer ink from the said ink tray to a point ad 
jacent to the side of the sheet Which is not in 
contact with grinting plate. 

2. in a Web printing unit comprising in Con 
bination a form cylinder having a design car 
iied by a plate arranged to contact one side of 
a sheet of material, at least one ink supplying 
mechanism, and a means for producing an elec 
tric field between the said ink supply mechanism 
and the plate, and a means for deemergizing the 
electric field producing means when the edge 
of the plate is in the neighborhood of the ink 
Supplying mechanisin; the said ink supplying 
iilechanisin Coriprising in combination a tray, 
a travelling belt having a multiplicity of bristles 
and being arranged to transfer ink from the said 
ink tray to the point adjacent to the side of the 
naterial which is not in contact with the plate. 
3. A printing unit for printing on a sheet, or 

Web and comprising in combination a form cylin 
der, a printing plate mounted on the form cylin 
der and arranged to contact one side of the sheet 
or Web, at least one ink Supplying mechanism, 
and a means for producing an electric field be 
tween the ink supplying mechanism and the plate, 
the Said ink Supplying mechanism comprising in 
Combination an ink tray, a traveling belt having 
a multiplicity of bristles capable of supplying ink 
in the form of small particles and arranged to 
transfer ink from the said ink tray to a point 
adjacent to the side of the sheet or Web which 
is not in Contact With the printing plate. 

FORD C. PETHICK. 
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