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6 Claims. (C. 317-2) 

ABSTRACT OF THE DISCLOSURE 
A power supply which produces between one output 

terminal and ground a comparatively steady positive direct 
current potential, and produces between another output 
terminal and ground a periodically peaking negative direct 
current potential, the positive and negative potentials 
reaching their respective peak values simultaneously. 
Such a power supply may be used as a part of corona 

producing means for use in an electrostatic copier. 

The present invention relates to an electrostatic copier 
and to a power supply particularly adapted for use in Such 
a copier. 

Presently available electrostatic copying mechanism in 
corporate a corona providing arrangement which includes 
a pair of terminals located on opposite sides of the paper 
web. The blank paper is drawn into the mechanism be 
tween the terminals between which is established a poten 
tial on the order of 12,000 volts. The resulting corona 
produces an electrostatic charge on the opposite sides of 
the paper. The paper is made in such a way that a light 
image striking the paper produces an inability to Separate 
the charges. The paper may then be dusted with an epoxy 
powder which goes only to the charged areas. Heat treat 
ing is then used to melt the epoxy image to permanently 
adhere it in position. 
The terminals of the corona providing arrangement 

normally include a plurality of parallel wires which are 
intended to be positioned in parallel relation to the paper. 
It is, however, difficult or impossible for all practical pur 
poses to construct the copier with the terminal wires 
exactly and precisely parallel to the path of the paper. 
For this reason there is a good likelihood of arcing occur 
ring between the terminals which can result in burning of 
the paper and which is difficult to extinguish. Conse 
quently one object of the present invention is to provide, 
in an electrostatic copier, means for extinguishing arcing. 
A further object of the invention is to provide an im 

proved electrostatic copier. 
Still another object of the invention is to provide an 

improved power supply. 
Presently available electrostatic copying mechanism 

tend to accumulate lint on the corona providing terminal 
wires. Therefore, a further object of the present invention 
is to provide means for automatically removing this lint 
from the wires of the terminals. 

Still a further object of this invention is to provide a 
power supply which is efficient yet is inexpensive in pro 
viding a pulsating DC voltage. 

Another object of the invention is to provide an im 
proved power supply for an electrostatic copier. 

Related objects and advantages will become apparent 
as the description proceeds. 
One embodiment of the present invention might include 

an electrostatic copier comprising a corona providing 
arrangement including a pair of terminals, means for 
moving a web initially at ground potential between the 
terminals to be acted upon by the charge on said terminals, 
a power supply connected electrically acroSS Said ter 

0. 

15 

20 

25 

30 

40 

45 

50 

55 

60 

70 

2 
minals, said power supply being capable of producing a 
DC voltage between the terminals with the potential on 
said terminals peaking simultaneously oppositely relative 
to ground. 
The full nature of the invention will be understood from 

the accompanying drawings and the following description 
and claims. 

FIG. 1 is an electrical schematic drawing of the power 
Supply of the present invention. 

FIG. 2 is a graph showing the output of the power 
supply of FIG. 1 when the power supply is provided with 
a sign wave input. 

FIG. 3 is a schematic section or side view of an electro 
static copier embodying the present invention. 

For the purposes of promoting an understanding of the 
principles of the invention, reference will now be made 
to the embodiment illustrated in the drawing and specific 
language will be used to describe the same. It will never 
theless be understood that no limitation of the scope of 
the invention is thereby intended, such alterations and 
further modifications in the illustrated device, and such 
further applications of the principles of the invention as 
illustrated therein being contemplated as would normally 
occur to one skilled in the art to which the invention 
relates. 

Referring now more particularly to the drawings, there 
is illustrated a power supply 10 which includes a trans 
former 11 having a primary winding 12 and first and 
second secondary windings 15 and 16. The power supply 
is provided with input terminals 17 and 20 and with output 
terminals 21 and 22. 

Referring to FIG. 3, in the electrostatic copier of the 
present invention, the terminals 21 and 22 are connected 
respectively to the terminals 25 and 26 which include lead 
in wires 27 and 30 and a plurality of parallel wires 31 
shown in end view in FIG. 3. The parallel wires 31 ex 
tend parallel to the paper web 32 on opposite sides there 
of across the web and in perpendicular relation to the 
direction of movement 35 of the paper web. The paper 
32 is drawn through the electrostatic copier by means of 
a suitable power mechanism 36. When the electrostatic 
copier is in operation, the terminals 25 and 26 constitute 
a corona providing arrangement which provides a layer 
of positive charges 37 on the upper surface of the paper 
and a layer of negative charges 38 on the lower side of 
the paper. 

Referring to FIG. 2, the output of the power supply and 
the voltage carried on the terminals 25 and 26 is shown. 
The line 40 represents ground potential with positive volt 
age being shown upwardly from the line 40 and negative 
voltage being shown downwardly from the line 40. The 
function or line 41 represents the potential on the terminal 
25 while the negative peaks 42 represent the potential on 
the terminal 26. The horizontal scale in FIG. 2 represents 
time. The number of peaks 42 or the number of undula 
tions in the wave or function 41 are equal to the frequency 
of the AC input across the input terminals 17 and 20 of 
the transformer 11. 

Referring again to FIG. 1, the center tap 50 of the two 
secondary windings 15 and 16 is connected to ground 51 
with the windings 15 and 16 in series aiding relationship. 
A capacitor 52 is connected across the secondary 16 so 
as to form a tuned tank circuit which is tuned to the fre 
quency expected at the input 17 and 20. The purpose of 
the capacitor 52 is to cause the secondary 16 to draw 
substantial volt amperes so that to the primary the trans 
former appears to be a highly efficient load. The purpose 
of the tank circuit including the winding 16 and the ca 
pacitor 52 is also to saturate the secondary magnetic cir 
cuit with magnetic flux. It has been found that such a 
secondary electrical resonant circuit as is provided by the 
inductance 16 and the capacitor 52 causes a stabilization 
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of the output across the terminals 21 and 22. Thus, even 
though the input voltage increases or decreases over a 
relatively long period of time, the output voltage will be 
maintained relatively stable. 

Connected between the upper end 55 of the secondary 
15 and the output terminal 22 is a capacitor 56. Connected 
between the lower end 57 of the secondary 16 and the 
output terminal 2 is a further capacitor 60. A first diode 
61 is connected between the upper end 55 of the second 
ary 15 and the output terminal 21, said diode 61 being 
oriented for low resistance to the flow of positive current 
from the end 55 of the secondary to the output terminal 
21. The diode 62 is connected between ground 51 and the 
output terminal 22 with the diode 62 being oriented for 
low resistance to flow of positive current from the output 
terminal 22 to ground. A resistance 65 is connected be 
tween the output terminals 21 and 22 and functions to 
bleed off the capacitors of the circuit when the power sup 
ply is not being used. 

In operation the capacitor 56 is charged to the peak 
voltage appearing across the secondary winding 15, while 
the capacitor 60 is charged to the total peak voltage ap 
pearing across the secondary windings 15 and 16 which, 
as mentioned, are in series aiding relationship. As indi 
cated in the drawing, the polarity of the charge appearing 
on the capacitor 56 and 60 is positive on the plates 70 and 
negative on the plates 71. The charge on the capacitors 
56 and 60 is supplied through uni-directional current 
through the diodes 62 and 61. 
The output voltage between terminal 21 and ground 

at 51 is the algebraic summation of the voltage appearing 
across the capacitor 60 and the secondary winding 16. 
Since the magnitude of the voltage appearing across the 
capacitor 60 is greater than the magnitude of voltage ap 
pearing across the secondary winding 16, the output wave 
form 41 in FIG. 2 appears as a positive undulating DC 
voltage with the undulations or pulsations being obtained 
from the changing voltage of the secondary winding 16. 
The output between the terminal 22 and ground at 51 

is the voltage appearing across the diode 62. This voltage 4 
is the algebraic summation of the voltage across the ca 
pacitor 56 and the voltage across the secondary winding 
15 of the transformer. When these two voltages are series 
aiding, the amplitude is nearly twice the peak voltage ap 
pearing across the transformer secondary winding 15. 
When these two voltages are in the opposite direction, 
however (when the secondary winding 15 changes its di 
rection of voltage polarity) there is no voltage drop across 
the diode 62 and consequently the output 22 reaches 
ground potential. Thus, the output voltage at 22 appears 
as the peaks 42 with the intermediate ground potential 
between each of the peaks. Of course, the peaks 42 occur 
at the same frequency as the primary source voltage. 
One important feature of the present invention is the 

fact that the positive peaks in the wave form 41 occur 
simultaneously with the negative peaks in the wave form 
42. Consequently, the output voltage between the termi 
nals 25 and 26 of the corona producing device is a direct 
current voltage but also incorporates a repeated maximum 
electrical stress occurring when the wave form 41 reaches 
its most positive values and the wave form 42 reaches its 
most negative values. 
The present invention provides means for extinguishing 

arcing. This is automatically provided by the changing 
potential 42. Thus, if an arc is established between the 
terminals at the time of peaking of the wave forms 41 
and 42, the arc is immediately extinguished by the drop 
ping back of the opposite potential on both of the termi 
nals. The greatly varying potential on both of the termi 
nals also causes the lint collected upon the terminals 
to be burned off and removed from the terminals, 
thus preventing the lint from interfering with the creation 
of the proper corona. The power supply of the present in 
vention produces a continuously moving and varying num 
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ber of negative discharge points on the negative terminal 
26 (on the wires 31). 

It has also been found that the power supply of the 
present invention in combination with the copier produces 
a more even distribution of positive and negative charges 
across the surface of the paper 32. If the usual and con 
ventional constant DC charge provided across the termi 
nals is used with terminal wires 31 which are not precisely 
parallel to the surface of the paper, the charge tends to 
be deposited from the points of the wires 31 which are 
closest to the paper. Thus the paper is not evenly charged 
across its surface and the copier will not reproduce prop 
erly. The power supply of the present invention, however, 
eliminates this problem because an even discharge of posi 
tive and negative charges is applied to the paper even 
though some portions of the wires 31 are closer to the 
paper than other portions thereof. 
One specific embodiment of the present invention might 

include the following values: 
Capacitor 56 (4,000 volts DC rated) 

microfarads-- .025 
Capacitor 60 (4,000 volts DC rated) 

do---- .025 
Capacitor 52 (600 volts AC rated) 

do---- .25 
Resistor 65 ---------------------- megohms-- 100 
Primary winding 12 ------------------turns-- 2,000 
Secondary winding 15 ---------------- do---. 36,000 
Secondary winding 16 ---------------- do---- 6,500 
The above described specific values when incorporated in 
the circuit of FIG. 1 provide a 2,800 volt RMS AC volt 
age across the secondary 15 and a 600 volt RMS AC 
voltage across the secondary 16 when the primary 12 is 
provided with 115 volt AC 60 cycles current. The average 
Voltage then provided at the terminal 21 is 4,000 volts 
DC while the peak voltage provided at the terminal 22 
is 8,000 volts. The above figures are, of course, provided 
only as one illustrative exampe of the present invention. 
While the invention has been illustrated and described in detail in the drawings and foregoing description, the 

Same is to be considered as illustrative and not restrictive 
in character, it being understood that only the preferred 
embodiment has been shown and described and that all 
changes and modifications that come within the spirit of 
the invention and the scope of the claims are also desired 
to be protected. 
The invention claimed is: 
1. In an electrostatic copier, a corona providing ar 

rangement comprising a pair of terminals, means for mov 
ing a Web initially at ground potential between said termi 
nals to be acted upon by the charge on said terminals, a 
power Supply connected electrically across said terminals, 
said power Supply producing between said terminals a 
comparatively steady positive direct current potential and 
a periodically peaking negative direct current potential, 
said positive potential and said negative potential reaching 
their respective peak values simultaneously. 

2. The electrostatic copier of claim 1 wherein the power Supply of claim 1 comprises: 
input means for a source of alternating current elec trical energy; 
first, second and third output terminals, said first termi 

nal for providing a reference potential, said second 
terminal for providing a comparatively steady posi 
tive direct current potential, and said third terminal 
for providing a periodically peaking negative direct 
current potential; 

a transformer having a primary winding coupled to said 
input means and having first and second secondary 
windings connected in series aiding relationship, said 
first terminal being connected to a junction between 
said first and second windings; 

a first diode, said second terminal being connected 
through said first diode to the end of said first wind 
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ing opposite the end connected to said junction, said 
diode being oriented for low resistance to the flow 
of positive current from said opposite end to said 
second terminal; 

a second diode, said third terminal being connected 
through said second diode to said first terminal, said 
Second diode being oriented for low resistance to flow 
of positive current from said third terminal to 
ground; 

and first, second and third capacitors, said first capaci 
tor being connected between said third output termi 
nal and said opposite end, said second capacitor being 
connected between said second output terminal and 
the end of said second winding opposite the end con 
nected to said junction, said third capacitor being 
connected in shunt with said second secondary 
winding. 

3. The power supply of claim 2 with the addition of a 
resistor connected across said second and third output 
terminals. 

4. A power supply comprising: 
input means for a source of alternating current elec 

trical energy; 
first, second, and third output terminals, said first termi 

nal for providing a reference potential, said second 
terminal for providing a comparatively steady posi 
tive direct current potential, and said third terminal 
for providing a periodically peaking negative direct 
current potential; 

a transformer having a primary winding coupled to said 
input means and having first and second secondary 
windings connected in series aiding relationship, said 
first terminal being connected to a junction between 
said first and second windings; 

a first diode, said second terminal being connected 
through said first diode to the end of said first wind 
ing opposite the end connected to said junction, said 
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diode being oriented for low resistance to the flow 
of positive current from said opposite end to said 
second terminal; 

a second diode, said third terminal being connected 
through said second diode to said first terminal, said 
second diode being oriented for low resistance to 
flow of positive current from said third terminal to 
ground; 

and first, second and third capacitors, said first capaci 
tor being connected between said third output termi 
nal and said opposite end, said second capacitor be 
ing connected between said second output terminal 
and the end of said second winding opposite the end 
connected to said junction, said third capacitor being 
connected in shunt with said second secondary 
winding. 

5. The power supply of claim 4 additionally compris 
ing a resistor connected across said second and third out 
put terminals. 

6. The power supply of claim 5 wherein a transformer 
secondary winding is inductively coupled to the trans 
former primary winding, and a secondary electrical reso 
nant circuit is provided including an inductive portion and 
a capacitive portion, said secondary electrical resonant 
circuit being connected to said primary winding only by 
an inductive coupling between said inductive portion and 
said primary winding. 
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