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(54) CORONA GENERATING DEVICE

(71) We, XEROX CORPORATION, a
corporation organised under the laws of the
State of New York, United States of
America, of Rocliester, New York 14644,

5 United States of America, do hereby
declare the invention, for which we pray
that a patent may be granted to us, and the
method by which it is to be performed, to be
particularly described in and by the follow-

10 ing statement:—

This invention relates to electrostatogra-
phy. More particularly, this invention
relates to corona generating devices for
applying electrostatic charge onto a suitable

15 surface.

In the electrostatographic process, an
electrostatographic plate comprising a
photoconductive insulating material on a
conductive backing is given a uniform elec-

20 tric charge over its surface and then is
exposed to the subject matter to be repro-
duced usually by conventional projection
techniques. This exposure discharges the
plate areas in accordance with the radiation

25 intensity which reaches them and thereby
creates an electrostatic latent image on or in
the plate coating which may then be
developed into visible form by applying a
developer material, e.g., a powder, to the

30 plate using any one of a number of
development techniques generally known
and used in the art. The developer material
electrostatically clings to the plate in a visual
pattern corresponding to the electrostatic

35 image. Thereafter the developed image is
usually transferred from the plate to a sup-
port material such as paper to which it may
be fixed by any suitable means thereby
forming a permanent print.

40  Instead of being developed by means of a
powder, the electrostatic latent image may
also be developed by using liquid develop-
ment techniques also well known in the art.

The charging of the electrostatographic

45 plate in preparation for the exposure step
can be accomplished by means of a corona
generating device whereby electrostatic
charge is applied to the electrostatographic
plate to raise it to a potential of approxi-

50 mately 500 to 600 volts. One form of a

corona generating device for this purpose is
disclosed in U.S. Patent No. 2,777,957
wherein a plurality of parallel wires are con-
nected in series to a high voltage source and
are supported in a conductive shield that is 55
arranged in closely spaced relation to the
surface to be charged. When the wires are
energized, corona is generated along the
surface of the wires and ions are caused to

be deposited on the adjacent photoconduc- 60
tive surface. Suitable means are usually pro-
vided to effect relative movement of the sur-
face to be charged and the corona generat-
ing device.

It is important that the coronode in the 65
above arrangements be maintained in a
condition in which each point along its sur-
face is equidistant from the surface to be
charged since variations in this distance will
result in non-uniformity of the charge 70
applied to the surface, usually the electros-
tatographic plate. In order to ensure that the
coronode is maintained in horizontal plane
equispaced from the imaging surface, it has
heretofore been proposed to connect the 75
coronode wires to at least one of the end
mountings by means of a tension spring.
This has the desirable feature of enabling
the wires to be mounted in the device under
tension while reducing the possibility of the 80
wires, which are extremely fine (generally of
the order of 0.004 inch thick), being
stretched beyond their elastic limit during
assembly.

It is also desirable in corona generating 85
devices to provide an arrangement for easily
replacing a deteriorated coronode or corona
electrode with a new ome. Since this
replacement usually takes place at a com-
mercial site of a machine by a service tech- 90
nician, ease of replacement and adjustment
in a minimum amount of time is essential.

In addition, as disclosed in United King-
dom Patent No. 1554 266, it has been
noted that outstanding charging charac- 95
teristics are obtainable for xerographic
charging by the use of a coronode in the
form of a thin wire coated with thick dielec-
tric coating. In such an arrangement, a
corona generating A.C. voltage is applied to 100



1596 854 2

the wire and a D.C. bias voltage is applied to
an adjacent conductive plate to produce a
charge control field. Since the details of the
coronode and the arrangement for applying
5 corona generating and control voltages
thereto form no part of this invention,
incorporation by reference of the details
disclosed in that application is hereby made.

In addition, as contracted with prior art

10 coronodes in which tension has been applied
to a wire member it has been found desir-
able in coronodes of the type disclosed in
UK. Patent No. 1 554 266 to apply the ten-
sion to the outer dielectric coating rather

15 than to the inner wire conductor. This latter
type of arrangement has the advantage that
a wire of less tensile strength may be emp-
loyed, thereby reducing the cost of the
coronode.

20 1In addition, it has been found that the
combined action of a continuous support for
the coronode and a concurrent tensioning of
the dielectric coating gives improved per-
formance while facilitating assembly of the

25 device.

When using coronodes of the type dis-
closed in U.K. Uatent No. 1,554,266 the
problems noted above experienced with
conventional coronodes become even more

30 acute. Specifically, there is a need to put a
tension on the coronode to hold it in a pre-
selected position with respect to the surface
to be charged. But since the coronode is
comprised of a thin outer coating of a brittle

35 dielectric material, such as glass, it is easily
fractured. Thus, in handling the coronde for
insertion into the end supports of the corona
device it is easy to crack or split the outer
sleeve which results in a consequent irregu-

40 larity in the charge delivered by the device
to an imaging surface.

According to the present invention we
provide a corona discharge device compris-
ing a coronode having a wire coated with a

45 dielectric material and an enlarged mass
carried by said material adjacent one end
thereof, and end block assemblies for sup-
porting opposed ends of the coronode, at
least one of said assemblies including means

50 moveable into abutment with said mass to
apply a preselected tension thereto.

According to a preferred embodiment of
the invention, a corona generating device
includes a coronode in the form of a wire

55 supported between insulating end block
assemblies. The coronode comprises a thin
elongated conductor covered with a dielec-
tric coating which may be glass or other
suitable material, the coating being formed

60 in the shape of enlarged beads adjacent the
ends thereof. Means are provided for apply-
ing a tensioning force to the coating to hold
it a preselected distance above an imaging
surface. The tensioning means comprises a

65 moveable member slidable into abutment

with one of the beads found on the
coronode. The coronode beads rest jointly
on the floors of the cavities provided in each
end block assembly and in addition, the
body of the coronode may be supported on 70
a thin pedestal or elongated support which
spans the end block assemblies. The ped-
estal serves as a continuous support for the
coronode intermediate the end block
assemblies. 75

Each assembly is constructed of mating
approximate half-sections which jointly
define a substantially closed and insulated
cavity into which the beads are inserted.
High voltage is coupled electrically to the 80
coronode via a high voltage terminal and a
conductive fastener which clamps to the
wire on one end thereof.

In order that the invention may be more
readily understood, reference will now be 85
made to the accompanying drawings, in
which:

Figure 1 is a schematic cross-section illus-
trating the operation of one embodiment of
electrostatographic reproduction machine 90
incorporating a corona generating device of
this invention;

Figure 2 is a perspective view of one
emebodiment of corona generating device
according to the invention partially broken 95
away for clarity;

Figure 3 is a sectional view taken on the
line 3-3 of Figure 2; and

Figure 3 is a sectional view taken on the
line 3-3 of Figure 2; and

Figure 4 is a sectional view taken along
the line 4-4 of Figure 2.

As a background, an electrostatographic
machine of the type incorporating corona
devices according to this invention will first 105
be described with reference to Figure 1. A
moving photoconductive plate, in this
instance having an endless surface constitut-
ing the periphery of a drum 1, is first
uniformly charged at a charging station 2 by 110
a corona generating device of the type dis-
closed herein and the surface then exposed
at an exposure station 3 to a light pattern of
the image sought to be reproduced thereby
to discharge the charge in the area where 115
light strikes the plate surface. The undis-
charged areas of the surface thus forms an
electrostatic charge pattern in conformity
with the configuration of the original image
pattern.

The electrostatic latent image is then
developed into visible form by the develop-
ment system 8 of the magnetic brush type
which is well known in the art. Subsequent
to the development operation the now vis- 125
ible image is transferred from the plate to a
sheet of final support material 5, such as
paper or the like, thereby to form a perma-
nent print, at a transfer station in accor-
dance with the present invention schemati- 130

100

120
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cally illustrated at 6. The paper or the like is

fed to the transfer station by means (not

shown) programmed to deliver the paper in

synchronism with the arrival of the
5 developed image.

Following transfer, residual developer
remaining on the plate surface is removed
by a cleaning blade 7 and collected for sub-
sequent disposal. The plate is then further

10 discharged or erased to a residual voltage
prior to a further electrostatographic cycle.

The development system 8 of the illus-
trated embodiment employs a magnetic
brush applicator including a nonmagnetic

15 sleeve 9 which rotates about a stationary
magnet 10. The magnet serves to create a
field which in conjunction with the sleeve
moves ferromagnetic developer powder 11
from a storage sump 12 into contact with the

20 plate.

Other development systems are well
known in the art and may be utilized with
equal success in such reproduction
machines.

25 Itis to be understood, as noted hereinbe-
fore, that any kinks or slackness of the wire
coronode in the charging device 2 will lead
to non-uniform charging of the electros-
tatographic plate. Slackness also results in

30 non-uniform spacing of the wire from the
plate surface and increases the chances of
vibrations being set up in the wire while it is
operating. In order to alleviate the problem
of non-uniform charging due to these

35 causes, an arrangement is provided to main-
tain the coronode in a horizontal plane so
that the distance between any point along its
length and the imaging surface is constant.

Referring now to Figure 2, the invention

40 is seen to comprise a coronode 50 supported
between insulating end block assemblies 20
and 40.

The coronode 50 consists of a thin wire 52
coated with a dielectric sleeve 53. The

45 sleeve must be sufficiently thick so as to
prevent the flow of conduction current
therethrough and may be made of glass or
ceramic material. The method of energizing
and controlling the charge output of

50 coronode 50 to produce a usable corona dis-
charge and other suggested materials for the
coronode are disclosed in detail in the
aforementioned U.K. Patent No. 1 554 266
to which reference has been made hereinbe-

55 fore. :

The outer sleeve 53 is formed into the
shape of enlarged masses or beads 58 adja-
cent the ends thereof. These beads 58 are
preferably made of the same material as the

60 outer sleeve 53 and formed onto the wire 52
during the same process. However, where
the outer sleeve is glass, the beads may be
fused or melted onto the ends of the sleeve.
Any suitable process of forming these beads

65 may be employed. It is noted that on the end

of the coronode 50 to which high voltage is
to be attached via the terminal 49, the wire
52 extends through the bead 58 so as to
provide a surface area of connection for the
high voltage. While the beads 50 are shown 70
as being spherical in shape any one of a var-
iety of shapes may be employed taking into
consideration the overall purpose of the
beads as explained in greater detail
hereinbefore. 75

The assembilies 20 and 40 are held a fixed
distance apart by means of a rigid insulating
support plate 60 to which the assemblies
may be fastened by conventional means
such as insulating screws (not shown). The 80
end block assemblies 20 and 40 are
extruded of a high dielectric strength
insulator such as ceramics, glass, polyvinylc-
hloride or nylon. In view of the similarly
between the end block assemblies only 85
assembly 40 will be described in detail and
corresponding elements in assembly 20 will
be given the same reference numerals, but
with the suffix “a” added.

The assembly 40 permits connection to a 90
high voltage supply for application of a
corona generating potential to one end of
the coronode 50. It comprises two part-
sections 41 and 61 which are held together
in mating relationship by means of a pair of 95
screws 62 or other similar fastening devices.

If the screws 62 are made of a conductive
material, they are located far enough away
from the other conductive parts (and vol-
tage applied thereto) of the assembly so as 100
not to provide a potential corona forming
surface. Alternately, the screws may be
made of a suitable dielectric, such as nylon.

The lower part-section 41 is generally
rectangular in shape and includes a cavity 105
42, shown as circular in cross-section, which
extends from the top surface 43 of the sec-
tion 41 to a depth suitable for support of the
coronode 50 jointly on the floor thereof and
on a insulative pedestal 46, as will be 110
described in greater detail hereinafter. A
plurality of internally threaded recesses 48
are provided in the part-section 41 into
which the screw 62 pass.

The floor of the cavity 42 may have a 115
slightly concave shape or may alternately be
generally flat. The diameter of the cavity 42
is selected to be a little larger than the
diameter of the bead, so as to permit a slight
degree of outward movement of the bead in 120
the direction parallel to the longitudinal
dimension of the coronode.

A terminal or conductive projection 49
passes from the exterior of the part-section
41 through a portion thereof and intersects 125
a threaded recess 56 into which a conductive
screw 35 is inserted. The screw 55 when
threaded into the recess 56 abuts the
interior portion of terminal 49.

The upper part-section 61 of the end 130
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block assembly 40 generally comprises an
inverted U-shaped member. The legs 63 of
the U extend toward and straddle the lower
part-section 41 and the base 64 of the U
5 serves as an insulative cap or cover for the
exposed conductive elements of the lower
part-section 41. The wall of the section 61
facing the section 41 includes a depression
or dimple 82 which has a generally concave

10 inner surface which complements and
abuts the outer surface of the bead 58. The
slots 65 through which the screws 62 pass
are elongated to permit adjustment of the
position of the upper part-section 61 rela-

15 tive to the lower part-section 41 so as to
apply a tension force to the bead 58 and
coronode 53 in a direction outwardly of the
device along the longitudinal axis of the
coronode.

20 A support member 46 in the form of a
thin elongated plate is arranged in an
upstanding configuration to span the dis-
tance between the end block assemblies 20
and 40. The topmost face 72 of the member

25 46 may be made convex in shape to better
complement the outer surface of the
coronode 50 and thereby provide a more
stable support therefor. The member 46 is
made of an insulative material and the ends

30 thereof are coupled to each of the end block
assemblies in any conventional fashion. As
shown, the member 46 interfits into recesses
in the walls of the part-sections 41 and 41a
adjacent the cavities 42. The height of the

35 member 46 is selected to support the
coronode along a preselected plane and in
cooperation with the floor or base of the
cavities 42 and 424.

A conductive control plate 61 is located

40 between the assemblies 20 and 40 and
biased to a preselected voltage to control
the magnitude and polarity of charge deli-
vered by the corona device to the adjacent
surfaces in accordance with the teachings of

45 the aforementioned U K. Patent.

To assemble the corona support structure
of this invention, the beads 58 are simul-
taneously inserted into the cavities 42 and
42a so that the beads rest on the floors of

50 the cavities and the tody of the coronode
rests on the top surface of the support ped-
estal 61. The end of the wire 52 extending
out of the bead on the high voltage side of
the coronode 50 is wound underneath the

55 head of the screw 55, which is then threaded
into the recess 56 until contact is made with
the terminal 49.

The upper part-sections 61a is then fas-
tened to the lower part-section 4la by

60 means of the screws 62¢ and tightened in
place. Before tightening the screws 62, the

upper part-section 61 is moved or slid out-
wardly of the device along the axis of the
coronode to place a tension force on the
coronode by abutment between the inner
walls of the depression 82 and the bead 58,
the bead on the opposed end of the
coronode being held firm by abutment with
the walls of the cavity 42a. The relative
movement of the section 61 and the lower
section 41 is made possible by the elongated
slots 65 in the upper section 41.

The assembled unit is then inserted into
the reproduction machine in such a manner
that a suitable high voltage corona generat-
ing voltage is coupled to the terminal 49
and a suitable control voltage is coupled to
the plate 61 in accordance with the teaching
of the aforementioned U.K. Patent.

WHAT WE CLAIM IS:—

1. A corona discharge device compris-
ing a coronode having a wire coated with a
dielectric material and an enlarged mass
carried by said material adjacent one end
thereof, and end block assemblies for sup- 85
porting opposed ends of the coronode, at
least one of said assemblies including means
moveable into abutment with said mass to
apply a preselected tension thereto.

2. A corona discharge device as claimed 90
in claim 1, wherein said mass is made of the
same material as said coating.

3. A corona discharge device as claimed
in claims 1 or 2, wherein said at least one
assembly comprises cooperating part-
sections, one section being stationary and
having an opening into which said mass
interfits, said other section being slidable
relative to said one section while in abut-
ment with said mass.

4. A corona discharge device as claimed
in any preceding claim further including a
member extending between said assemblies
for directly supporting portions of said
coronode intermediate therebetween.

5. A corona discharge device as claimed
in claim 4, wherein said member comprises
a thin upstanding wall, arranged in a plane
running parallel to said coronode.

A corona discharge device as claimed
in claims 4 or 5 wherein said member
extends substantially the entire length of
said coronode between assemblies.

7. A corona discharge device substan-
tially as described herewith with reference 115
to the accompanying drawings.
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For the Applicants,
CARPMAELS & RANSFORD.
Chartered Patent Agents,

43 Bloomsbury Square,
London WC1A 2RA.

Printed for Her Majesty’s Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1981. Published at the
Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.
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