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(57) Image-forming element comprising a hollow extending in the axial direction of the body (12) and
cylindrical drum body (10), a plurality of circumferen- each of the contact means (22), when considered from
tially extending electrodes (14) formed on the outer cir- the inner side of the wall of body (12), has a dimension,
cumferential surface of the drum body (12), a control considered in the axial direction of the body (12), which
unit (16) disposed inside of the drum body (12), and is at least twice the corresponding dimension of an elec-
contact means (22) for electrically connecting each of trode (14).

the electrodes (14) individually to the control unit (16).
The contact means are arranged in a plurality of rows
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Description

The invention relates to an image-forming element
comprising a hollow cylindrical drum body which on an
outer circumferential surface is provided with a plurality
of circumferentially extending electrodes which are
electrically insulated from one another, an electronic
control unit disposed inside of the drum body for ener-
gizing said electrodes, and contact means for electri-
cally connecting each of the electrodes individually to
the control unit through the circumferential wall of the
drum body. The invention also relates to a method for
manufacturing such an image-forming element.

An image-forming element of this type is usable in a
so-called direct induction printer the function principle of
which is described for example in EP-A1-0 247 699. In
such a printer, the electrodes on the surface of the drum
body are covered by a dielectric layer, and a rotatable
sleeve is disposed along the drum body so that the sur-
faces of the drum body and the sleeve form a gap which
extends at right angles to the electrodes of the drum. A
stationary magnetic knife is disposed inside of the
sleeve for generating a magnetic field in the gap. A uni-
form layer of electrically conductive and magnetically
attractable toner powder is applied to the surface of the
sleeve. In an image-forming zone defined by the mag-
netic field in the gap, the toner powder is transferred
onto the surface of the drum, depending on the voltage
applied to the electrodes thereof. Thus, by rotating the
drum body and energizing the electrodes in accordance
with image information supplied to the control unit, a
toner image is formed on the surface of the drum. Alter-
natively, a uniform layer of toner powder may be applied
to the surface of the drum, and the toner powder may
selectively be removed from the drum in accordance
with the energizing pattern of the electrodes.

A conventional image-forming element and a
method of manufacturing the same are disclosed in EP-
A1-0 595 388. The electronic components of the control
unit and a pattern of electric conductors are provided on
a plate-like substrate. The conductors to be connected
to the electrodes of the drum terminate at a rectilinear
edge of the substrate, so that a terminal array is formed
in which the individual terminals, i.e. the ends of the
conductors, have the same pitch and the same width as
the electrodes on the drum. The substrate carrying the
conductor pattern and the electronic components is
mounted inside of the drum body such that the edge
forming the terminal aray is inserted through a longitudi-
nal slot of the drum body. The remaining free spaces in
the slot are filled with epoxy resin so that the terminals
are insulated from the drum body. The edge portion of
the substrate projecting out of the slot is etched away so
that only the ends of conductors are left, which will then
slightly project beyond the surface of the cylindrical
drum. The surface of the cylinder is then covered with
an insulating layer having a thickness equal to the
length of the projecting ends of the conductors. Then,
the electrodes are formed on the insulating layer on the
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surface of the drum such that each electrode will be in
contact with the end of one of the conductors.

It will be understood that the pitch of the electrodes
determines the resolution of the printer. For example, in
case of a printer with a resolution of 23,6 pixel per mm
(600 dpi), the pitch of the electrodes will be no larger
than approximately 40 um. Since a sufficient insulating
gap must be provided between adjacent electrodes, the
width of each individual electrode will be as small as
approximately 20 um.

With the conventional manufacturing method, it is
difficult and cumbersome to adjust the position of the
substrate in the slot of the drum body such that each ter-
minal will be correctly aligned with the associated elec-
trode. In addition, since the projecting ends of the
conductors forming the terminals for connection with the
electrodes must also have very small dimensions, it is
difficult to reproducibly manufacture an image-forming
element in which all electrodes, which may be several
thousands in number, are reliably and durably con-
nected to the control unit. It is accordingly an object of
the invention to provide an image-forming element
which can easily and reproducibly be manufactured and
has an improved reliability and durability of the electrical
connections between the individual electrodes and the
control unit, and to provide a method for manufacturing
such an image-forming element.

According to the invention, an image-forming ele-
ment having the features indicated in the preamble of
claim 1 is characterized in that said contact means are
arranged in a plurality of rows extending substantially in
axial direction of the body and in that each of the contact
means considered from the inner side of the wall of said
body has a dimension, seen in the axial direction of the
body, which is at leat twice the corresponding dimen-
sion of an electrode.

Since the contact means passing through the cir-
cumferential wall of the cylindrical body, when consid-
ered from the inner side of the body and in the axial
direction thereof, have a dimension which is considera-
bly larger than the corresponding dimension of an elec-
trode, an accurate connection with the electronic
components of the control unit, disposed in side the
cylindrical body, can be achieved. On the other hand an
accurate connection between each of the contact
means and one of the circumferentially extending print-
ing electrodes can also be achieved without having the
requirement of an extremely accurate positioning of the
contact means passing through the wall of the cylindri-
cal body. Thus a reliable and durable image-forming
element can be manufactured without the requirement
of an extreme accuracy in the positioning of the contact
means.

In a preferred embodiment, the through-holes for
contacting adjacent electrodes are staggered in circum-
ferential direction of the drum, and each through-hole
has a smaller diameter at the outer circumferential sur-
face of the drum and a larger diameter at the inner sur-
face of the drum body. This greatly facilitates the



3 EP 0 803 783 A1 4

electrical connection between the conductive material
filled in the through-holes and the terminals of the con-
trol unit, because the positional tolerance of the control
unit is determined by the comparatively large diameter
of the through-holes at the inner surface of the drum
body. This arrangement may advantageously be
employed also in cases where the drum body is not
made of metal but of an electrically insulating material.

A method for manufacturing the image-forming ele-
ment is specified in claim 6.

The through-holes may be formed in the wall of a
drum body by means of a laser beam or an electron
beam. In order to provide the larger diameter of the
through-hole at the internal surface of the drum, it is
preferable to apply the beam, e.g. the laser beam, from
inside the drum. Then, the convergence of the laser
beam may be utilized to form the large diameter portion
and the small diameter portion of the through-hole in a
single operation. In an alternative embodiment, the
large diameter portion is formed as a blind bore in a first
step, and the small diameter portion of the through-hole
is then formed from inside or outside of the drum in a
second step.

In another embodiment, the through-hole having a
large diameter is formed in a first step either from inside
or outside of the drum. The drum body which in this
embodiment consists of a metal, such as aluminium, is
then anodised in order to form an insulating surface
layer at the internal walls of the large diameter bores,
and these bores are filled with conductive material.
Then, a uniform layer of metal (e.g. aluminum) or an
insulating material (e.g. plastic such as epoxy resin) is
applied over the outer surface of the drum body, and the
through-contacts are completed in a second cycle of
forming small diameter through-holes (anodising in
case the applied layer consists of metal), and filling the
holes with conductive material. In case, a metal layer is
applied the anodising process must be so controlled
that the whole thickness of the metal layer is made elec-
trically insulating.

It is also possible to form the plural rows of the con-
tact means (e.g. the through holes) in a separate sup-
port and thereafter to secure the support in an
elongated opening in the cylindrical wall. Alternately,
each row of contacts means can be formed on a sepa-
rate support element and a number of such support ele-
ments is than secured in a corresponding elongated
opening of the cylindrical body.

If the inner diameter of the drum body is too small
for accommodating the beam source therein, the drum
body may be cut into at least two segments, before-
hand, and the segments are then welded together for
example by means of electron beam welding, after the
through-holes or at least the large diameter portions
thereof have been formed.

In a further embodiment, the electrodes on the
outer surface of the drum body are formed by cutting
grooves into the outer surface of the drum or the plated
layer before the anodising step, and by filling these
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grooves with conductive material forming the electrodes
after the anodising step. In this case, the wall surfaces
of both the through-holes and the grooves can be made
electrically insulating in the same anodising step.

Preferred embodiments of the invention will now be
explained in conjunction with the accompanying draw-
ings, in which:

Fig. 1 is a schematic perspective view of an image-
forming element;

Fig. 2 is an enlarged view of a portion of the outer
circumferential surface of the image-forming ele-
ment;

Fig. 3 is a cross-sectional view of a surface portion
of the image-forming element;

Fig. 4 is a cross-sectional view of a portion of the
circumferential wall of the image-forming element at
a smaller scale than in Fig. 3;

Fig. 5to 7 are cross-sectional views similar to Fig. 4
and illustrate three steps of a manufacturing proc-
ess for an image-forming element according to a
modified embodiment; and

Fig. 8 is a cross-sectional view illustrating another
manufacturing process.

Figs. 9 to 12 are schematic, cross-sectional views
illustrating the manufacturing steps of another
embodiment for manufacturing an image-forming
element according to the invention.

Fig. 13 illustrates a particular embodiment of an
image forming process in which an image-forming
element according to the invention can be used.

The image-forming element 10 shown in Fig. 1
comprises a hollow cylindrical drum body 12 made of
metal, preferably aluminum or an aluminum alloy. A plu-
rality of circumferentially extending electrodes 14 are
formed on the outer surface of the drum body 12. These
electrodes 14 are electrically insulated from one
another and from the drum body 12 and are covered by
a thin layer of dielectric material (not shown in Fig. 1).
While only a few electrodes 14 have been shown in Fig.
1 for reasons of clarity, the electrodes 14 are in practice
provided substantially over the whole length of the drum
body 12 and are arranged with a pitch of about 40 um
for example, corresponding to the desired resolution of
the images to be formed.

A control unit 16 is shaped as an elongate body and
is mounted inside of the hollow drum body 12 such that
a terminal array 18 formed at a longitudinal edge of the
elongate body adjoins the internal wall surface of the
drum body. As is generally known in the art, the control
unit 16 is arranged for individually applying a suitable
high voltage to each of the electrodes 14 in accordance
with the image information. For example, the control unit
16 may comprise a printed circuit board on which the
electronic components are mounted and which carries
a pattern of electrical conductors (not shown) which
lead to the terminal array 18. Each of the conductors is
electrically connected to a corresponding one of the
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electrodes 14 by contact means which will be described
in detail hereinafter.

As is shown in Fig. 2, the individual electrodes 14
are separated by insulating ridges 20 which, in the
present example, have a width of slightly less than 20
um, so that there remains a width of a bit more than 20
um for each electrode 14. Each electrode is electrically
connected to the associated conductor of the control
unit 16 via a through-hole 22 which penetrates the wall
of the drum body 12 and is filled with an electrically con-
ductive material such as electrically conductive epoxy
resin, solder paste, electrically conductive polymers or
the like. Each through-hole 22 is composed of a small
diameter portion or hole 24 and a large diameter portion
or hole 26. The small diameter hole 24 is open to the
outer circumferential surface of the drum body, has a
diameter of approximately 20 um and is so arranged
that it makes contact with only one of the electrodes 14.
The inner end of the small diameter hole 24 is open to
the large diameter hole 26 which itself is open to the
internal surface of the wall of the drum body 12 and has
a diameter which is substantially larger than the pitch of
the electrodes 14. In order to provide a sufficient clear-
ance between the several large diameter holes 26, the
through-holes 22 are staggered in circumferential direc-
tion of the drum in six rows of which only three have
been shown in Fig. 2.

When the control unit 16 is mounted inside the
drum body 12, it has to be so adjusted that each of its
conductors or terminals makes contact with the conduc-
tive material in only one of the large diameter holes 26.
Because of the comparatively large diameter of these
holes, the positional tolerance for the control unit is sig-
nificantly larger than the pitch of the electrodes 14.

As is shown in Figs. 3 and 4, the electrodes 14 are
formed as grooves separated by the ridges 20 and filled
with electrically conductive material 28. Fig. 3 also
shows the dielectric layer 30 covering the electrodes 14
and the ridges 20 as well as the electrically conductive
material 32 with which the small diameter portions 24
and the large diameter portions 26 of the through-holes
22 are filled. The conductive materials 28, 32 forming
the electrodes 14 and filling the through-holes is electri-
cally insulated from the aluminum drum body 12 by an
anodised surface layer 34 (Al203) which is present at
the outer circumferential surface of the drum body and
at the internal walls of the through-holes.

As is shown in Fig. 4, a so-called zebra-strip 36 is
disposed at the inner wall surface of the drum body 12
in order to provide an electrical connection between the
conductive material 32 filled in the large diameter holes
26 and the conductors of the control unit 16. This zebra-
strip 36 is made of a resilient material which is elasti-
cally pressed between the internal wall of the drum
body 12 and the terminal array 18 of the control unit 16
and is composed of alternating layers 38 which are
made electrically conductive and insulating layers 40.
Thus, if the terminals of the control unit are arranged to
overlap with the holes 26, each conductor is safely con-
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nected with the corresponding one of the holes 26 and
accordingly with the electrode 14 associated therewith.
In the shown embodiment, each hole 26 overlaps with
three conductive layers 38 of the zebra-strip, so that an
electrical connection is assured via three parallel elec-
trical paths. It will be clear that a zebra strip with a
higher pitch results in more than three parallel electrical
paths and thus ensures an even higher realiability. In
order to keep the adjacent electrodes 14 electrically
separated from each other, it is of course necessary to
provide separate zebra-strips 36 for each of the rows of
through-holes 22 shown in Fig. 2, or to provide multiple
row zebra strips.

The zebra-strips 36 may be replaced by a material
which has an anisotropic electric conductivity such as
an electrically anisotropic laquer.

Areliable and efficient method for manufacturing an
image-forming element as described above will now be
explained in conjunction with Fig. 3 and 4.

At first, the hollow cylindrical drum body 12 is
formed as a one-piece member. The grooves 14 which
are to form the electrodes are then cut into the circum-
ferential surface of the drum body 12 for example by
means of a diamond chisel. Alternatively, these grooves
may be formed by means of a laser beam or an electron
beam. It should be noted, that, at this stage, the drum
body 12 has not yet been anodised so that the grooves
14 are formed in a metal surface which can be
machined more easily and more precisely than a metal
oxide layer.

In the next step, the large diameter holes 26 are cut
into the wall of the drum body 12 from inside, for exam-
ple by means of a laser beam. The holes 26 are at first
formed as blind bores, and the smaller emitter holes 24
are then formed in a second step. The small diameter
holes 24 may also be formed with a laser beam, either
form inside or outside of the drum. If they are cut from
outside of the drum, the positional relationship between
the small diameter holes 24 and the grooves 14 can
readily be confirmed. In this case, it will also be possible
to form the small diameter holes 24 by punching or cut-
ting with a diamond chisel or the like, instead of using a
laser beam or an electron beam.

On the other hand, if the small diameter holes 24
are formed from inside of the drum, it is possible to form
the large diameter holes 26 and the small diameter
holes 24 in a single step, e.g. by means of a convergent
laser beam.

After the through-holes 22 including the small diam-
eter portions 24 and the large diameter portions 26
have been formed, the whole drum body 12 is anodised
according to known anodising techniques, so as to form
the insulating metal oxide layer 32 on the whole surface
of the drum body, especially on the outer circumferential
surface forming the grooves 14 and the ridges 20 and
on the internal walls of the through-holes 22.

In the next step, the electrically conductive material
28, 32 is filled into the grooves 14 and into the through-
holes 22 so as to complete the electrodes and the elec-
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trical through-contacts.

Finally, the insulating dielectric layer 30, which for
example may be formed of AIN, Al,O; or of SiOx as
described in EP-A-0 635 768, is formed over the elec-
trodes 14 and the ridges 20, and the control unit 16 is
mounted inside of the drum body to be connected to the
through-contacts via the zebra-strips 36.

Depending on the diameter of the drum body 12
and the dimensions of the tools used for forming the
large diameter holes 26, it may be necessary that the
drum body 12 is composed of two or more segments in
order to provide free access to the internal surface. In
this case, the large diameter holes 26 are formed by
means of a laser beam or electron beam in the individ-
ual segments, and then the segments are joined and
welded together, preferably by electron beam welding,
in order to form the hollow cylindrical drum body 12. In
the example shown in Fig. 1, the drum body is com-
posed of two segments 12a joined together along weld
seams 12b.

The outer surface of the drum body 12 is turned in
order to obtain an exact cylindrical shape, and then the
grooves 14 are cut. These steps are preferably per-
formed on a lathe.

The subsequent steps of the manufacturing proc-
ess may be the same as have been described above.

Alternatively, the drum body may be anodised
immediately after the grooves 14 have been cut, i.e.
before the small diameter holes 24 have been formed.
In this case, the anodising process must be so control-
led that the insulating oxide layer penetrates into the
aluminum body at least to the level of the outer ends of
the large diameter holes 26. The small diameter holes
24 are then formed in the oxide layer by laser cutting,
punching or the like. Thus, when the conductive mate-
rial 32 is filled in, it is assured that this material is per-
fectly insulated from the aluminum body 12.

A modified embodiment of an image-forming ele-
ment and a processes for manufacturing the same will
now be described in conjunction with Fig. 5to 7.

The main difference to the manufacturing proc-
esses described above is that the large diameter hole
26 is at first formed through the entire wall thickness of
the drum body 12, as is shown in Fig. 5. The drum body
12 is then anodised to form an insulating layer 42 on the
outer circumferential surface of the drum body as well
as the insulating surface layer 34 on the internal walls of
the holes 26. The holes 26 are filled with the electrically
conductive material 32, as is shown in Fig. 6. Then, a
layer 44 of metallic aluminum is disposed on the layer
42 on the outer surface of the drum body, for example by
vapour deposition. Thereafter, the grooves 14 are cut
into the layer 44, as is also shown in Fig. 6.

The drum body 12 is then subjected to a second
anodising step in which the whole thickness of the layer
44 is transformed into an electrically insulating metal
oxide. Finally, the small diameter holes 24 are formed
through the insulating layer 44 and are filled with electri-
cally conductive material to achieve the configuration
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shown in Fig. 7.

In this embodiment, the same techniques as in the
previous embodiment may be used for forming the large
diameter holes 26 and the small diameter holes 24.
Thus, the drum body 12 may either be an integral hollow
cylindrical body from the outset or may be composed of
several segments welded together after the holes 26
have been formed.

According to as modification of the manufacturing
process, the large diameter holes 26 and the small
diameter holes 24 may be formed in the same way as
has been described in conjunction with Fig. 3 and 4, but
without forming the grooves 14 in the outer surface of
the drum body. If the drum body is composed of several
segments, these segments may be welded together
either before or after the small diameter holes 24 have
been formed. The drum body is then subjected to a first
anodising step, and the large diameter holes 26 and the
small diameter holes 24 are filled with conductive mate-
rial 32. Then, as is shown in Fig. 8, a continuous layer
46 of metallic aluminum is applied on the outer surface
of the drum body 12, thus covering the open ends of the
small diameter holes 24.

Subsequently, the grooves 14 are cut into the layer
46, so that the outward ends of the small diameter holes
24 are again exposed at the bottoms of the grooves.
The remaining parts of the layer 46 (i.e. the ridges 20)
are then made electrically insulating in a second ano-
dising step, so that a configuration similar to that of Fig.
7 is achieved.

Finally, the grooves 14 are filled with conductive
material 28, and the dielectric layer 30 is applied as has
been described in conjunction with Fig. 3.

Figs. 9-12 show another embodiment of an image-
forming element of the invention. The hollow cylindrical
body 12 is provided with a number (e.g. four) elongated
openings and in each such elongated opening a sup-
port element 41 is secured. Each support element 41,
as shown e.g. in fig. 10 comprises an insulating support
42 (or a conductive support provided with an insulating
surface layer), on which a row of contact means 43 is
carried. The contact means 43, in this embodiment
have a rectangular cross-section, but obviously may
also have a circular or otherwise shaped cross-section.
The length of the contact means, when considered in
axial direction of the cylindrical body 12 is about three to
four times the corresponding length of the electrodes 46
(Fig. 12) to be formed on the circumferential surface of
the body 12. Typically the electrodes 46 are 40 um wide
in axial direction of body 12 and contact means 43
measure 150 um. The support elements 41 are secured
in the elongated opening of the body 12 with an insulat-
ing adhesive such as an electrograde epoxy resin, and
in such a way that the element 41 projects about 50 to
100 um above the surface of the body 12. Alternately,
the elements 41 can be secured in the elongated open-
ing such that the end of the element is positioned at the
surface of the drum body 12 but does not substantially
protrude from the surface. Subsequently the drum body
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12 can be etched away to such a depth that the ele-
ments 41 protrude about 50 to 100 um above the sur-
face. The elements 41 are further so adjusted that the
contact means 43, considered in the peripheral direc-
tion of body 12 are staggered in the same manner as
described hereinbefore with reference to Fig. 2. The
peripheral surface of body 12 is subsequently coated
with an insulating surface layer 45 having a thickness
such that the thickness of the layer section covering the
support element 41, after the layer 45 is finished to
achieve a cylindrical periphery, amounts to about 100
um. The image forming electrodes 46 are formed by
forming (e.g. on a lathe or using a laser beam) in the
outer surface of the insulating layer 45 a number of end-
less grooves 44 peripherally extending parallel to one
another. The grooves have a depth of about 40 um, but
in the region where the electrode 46, must be con-
nected with contact means 43, the groove 44 is deep-
ened until the conductive material forming the contact
means 43 is exposed. The grooves 44 are then filled
with electrically conductive material as described herein
before with reference to Figs. 3 and 4. Finally, the
peripheral surface of the layer 45 and electrodes 46 is
provided with a thin dielectric layer (not shown in the fig-
ures) having a thickness of approximately 1 um and
consisting of silicon oxide as described in EPT 0 635
768. The contact means 43 are connected with a control
unit (not shown in the Figs. 9-12) for selectively energis-
ing the electrodes 46 in the same manner as described
before with reference to Fig. 4.

As mentioned before, the image-forming element
as disclosed herein is used in a so-called direct induc-
tion printing process which is described in EP-A1-0 247
699 and even more in detail is disclosed in EP-A1-0 191
521. In such induction printing process, the image-form-
ing element moves through an imaging zone in which a
rotating conductive sleeve is arranged in close proximity
to the surface of the image-forming element. A station-
ary magnetic system is arranged within the conductive
sleeve and creates a magnetic field in the gap between
the sleeve and the image-forming element. Electrically
conductive toner powder is supplied in the gap, by the
rotating sleeve or the moving image-forming element. If
no image is recorded, the conductive sleeve and the
electrodes of the image-forming element are held at the
same potential, i.e. ground potential. By selectively
energizing the electrodes of the image-forming element
according to an image pattern to be recorded, a toner
powder image is formed on the dielectric surface of the
image-forming element as it leaves the imaging zone.

The recording potential, selectively applied to be
electrodes, may be either positive or negative with
respect to the sleeve and has a magnitude such that a
sufficient amount of toner powder is attracted to the
overlying surface of the dielectric layer to form a toner
image. Generally, to form a good quality toner image,
the voltage difference between electrode and sleeve
must amount between about 10 to about 60 Volts. In
recording an image it may occur that one or more elec-
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trodes which should not be energised for image-forma-
tion, yet are slightly energised due to the energisation of
one or two neighbouring electrodes. As a result thereof,
some toner particles may be attracted to the dielectric
surface overlying the slightly energised electrode(s),
resulting in un-sharp images or images with a stained
background. This effect may occur more frequently as
the resolution of the electrode-pattern on the image-
forming element increases. To prevent such toner depo-
sition, the conductive sleeve may be provided with a
potential slightly differing from ground potential and
being approximately equal (in polarity and magnitude)
to the potential acquired by an electrode when its neigh-
bour electrode(s) are energized. (A comparable method
of preventing such toner deposition is described already
in US 5 144 343).

To determine the potential that is preferred to be
applied to the conductive sleeve, the image-forming ele-
ment, in an area outside the area used for image
recording, may be provided with a measuring electrode
as shown in fig. 13. the measuring electrode 51, at a
point 52 most remote from the point 53 where the elec-
trode is connected with the energising means 54, is
connected with a means 55 for measuring the potential
at point 52 when neighbouring electrodes are energised
for image formation. The potential measured at point
52, if desired after multiplication with a factor between
about 0.5 and 1, is supplied to the conductive sleeve 56.

The method as described above can also be used if
the printing process is executed as described in EP-A-0
718 721, wherein images are recorded by alternately
bringing the image-forming electrodes to a positive and
a negative potential with respect to the sleeve.

If an image is recorded in the embodiment in which
a positive (or negative) potential is applied to the elec-
trodes when they are not involved in image-formation
and ground potential is applied if they are involved in
image-formation, the measuring electrode 51 is kept at
the potential that is applied to the electrodes when they
are not involved in image-formation and the sleeve 56 is
brought to the potential which is acquired by the meas-
uring electrode, when neighbouring electrodes are
switched to ground potential.

While only specific embodiments of the invention
have been described above, it will occur to a person
skilled in the art that the described examples may be
modified in various ways without departing from the
scope of the invention as defined in the appended
claims. For example, the control unit 16 may be divided
into several blocks angularly offset from one another
and extending each over a different part of the length of
the drum body. The through-holes 22 will then be
arranged in accordance with this pattern.

Claims
1. Image-forming element comprising:

- ahollow cylindrical drum body (12) which on an
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outer circumferential surface is provided with a
plurality of circumferentially extending elec-
trodes (14) which are electrically insulated from
one another and from the drum body,

- an electronic control unit (16) disposed inside
of the drum body (12) for energizing said elec-
trodes (14), and

- contact means (22) for electrically connecting
each of the electrodes (14) individually to the
control unit (16) said contact means passing
through the wall of said body (12)

characterized in that said contact means (22) are
arranged in a plurality of rows extending in the axial
direction of the body (12) and in that each of the
contact means (22) considered from the inner side
of the wall of said cylindrical body (12), has a
dimension, considered in the axial direction of the
body (12), which is at least twice the corresponding
dimension of an electrode (14).

Image-forming element according to claim 1,
wherein each of said contact means (22) comprises
a through hole having a small diameter outer por-
tion (24) adjoining an associated one of the elec-
trodes (14) and a large diameter portion (26) which
has a diameter at least twice the with of an elec-
trode (14) and is open to the internal surface of the
cylindrical body (12), the through holes having an
insulating inner wall and being filled with electrically
conductive material (32).

Image forming element according to claim 2,
wherein the cylindrical body (12) consists of metal
and characterized in that the insulating inner wall of
the through holes is formed by an anodised surface
layer of the metal of said cylindrical body (12).

Image forming element according to claim 1 or 2,
wherein at least one continuous strip (36) with ani-
sotropic electrical conductivity is interposed
between the inner ends of the contact means (22)
and a linear array (18) of contact terminals of the
control unit (16).

Image forming element according to claim 1, char-
acterized in that said rows of control means (22) are
provided on one or more supports which are
mounted in the circumferential well of the cylindrical
body (12).

A method of manufacturing an image-forming ele-
ment according to claim 1, comprising the steps of:

- forming a plurality of through-holes (22) in the
wall of a hollow cylindrical metal drum body
(12) or a segment (12a) thereof at positions
corresponding to a predetermined pattern of
electrodes (14),
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- forming an anodised surface layer (34) at least
on the internal walls of the through-holes (22)
and

- filling the through-holes (22) with electrically
conductive material (32).

Method according to claim 6, wherein the through-
holes (22) or at least large diameter portions (26)
thereof are formed from the inner side of the drum
body (12) or segment (12a).

Method according to claim 7, wherein the through-
holes (22) or at least the large diameter portions
(26) thereof are formed in one or more segments
(12a) before these segments are welded together
to form the drum body (12).

Method according to any of the claim 6 to 8,
wherein the electrodes (14) are formed by cutting
grooves into the metal surface of the drum body
(12) prior to the anodising step and by filling these
grooves with electrically conductive material (28)
after the anodising step.

Method according to any of the claims 6 to 8, com-
prising the steps of:

- forming large diameter holes (26) through the
entire thickness of the wall of the drum body
(12) or segment (12a),

- forming an anodised surface layer (34) at least
on the internal walls of the holes (26),

- filling the holes (26) with electrically conductive
material (32),

- applying a metal layer (44) on the outer surface
of the drum body (12), and

- forming small diameter holes (24) through the
applied metal layer (44) at positions respec-
tively coinciding with the positions of the large
diameter holes (26) and anodising the applied
surface layer (44) completely either before or
after the small diameter holes (24) have been
formed.

Method according to claim 10, wherein grooves
(14) for forming the electrodes are cut into the
applied metal layer (44) before the same is ano-
dised.

Method according to any of the claims 6 to 11,
wherein the through-holes (22) are formed by laser
beam cutting, electron beam cutting, punching or
by combination of these techniques.
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