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Description

Field of the Invention

The present invention relates fo
electrophotographic reproduction apparatus and
methods and, more specifically, to the improved
reproduction of originals having both continuous-tone
{e.g. pictorials) and other content (e.g. uniform back-
ground and/or line-type.

Brief Description of the prior Art

In U.S. patent 4,472,047, filed in the name of
Michael D. Stoudt and issued September 18, 1984,
apparatus and methods are described for producing
reproductions from originals having continuous-tone
information and other content such as a uniform back-
ground and/or line-type information. In reproducing
such originals using an electrophotographic repro-
duction apparatus, it is desirable to reproduce con-
tinuous-tone information such as pictorials as
hatf-tone images to reduce the contrast between adja-
cent areas within each pictorial. It may also be desir-
able to reproduce other information, such as logos
having large printed areas, with a screen to enhance
reproductions made therefrom. To accomplish this,
the original may be imaged through a halftone screen
onto a preassigned image frame area of an electros-
tatically charged photoconductive member and the
resulting latent image developed with electroscopic
toners which are then transferred to a copy sheet. As
the pictorial image may only form a portion of the
frame area of the photoconductive member, electro-
static charge on the areas of the frame outside the pic-
torial area (hereinafter referred to as "background”
areas) will not be reduced sufficiently to prevent some
development from occurring there as well and the
resulting copy sheets will appear to have background
areas surrounding the pictorial areas which have
objectionable density known as "motiling” rather than
being “substantially clean." In addition, where line-
type information such as alphanumerics, etc. is to be
reproduced in the background areas, it is desirable
that this image information not be modulated by the
halftone screen during the imaging process.

To achieve the above desired result, the
aforesaid patent teaches the use of the mounting of
one or more continuous tone originals to be repro-
duced on a transparent support. A first light source
positioned in front of the originals is used to illuminate
them so that reflected light therefrom, after modu-
lation by a halftone screen, may be imaged on a frame
of the photoconductive member.

Where the background areas of the reproduction
are to have say line-type information, the aforesaid
patent teaches that a second exposure station is to be
provided and the line-type information printed on a
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separate light reflective support. Light-absorbing
masks are also mounted on this support in areas cor-
responding to the continuous-tone originals. After
exposure of the frame to the original using illumination
from the first light source, the frame is moved to the
second exposure station where the frame is exposed
to light reflected from the reflective portions ofthe sec-
ond support. This has the effect of reducing the levels
of charge only in the background areas of the frame
except where the line-type information is to be repro-
duced. The reproduction thus formed using such an
apparatus has background areas that are substan-
tially clean with line-type information not modulated
by a half-tone screen. However, it will be appreciated
that there is a need for mounting continuous tone
originals on a special support and, in the case of also
praducing reproductions from originals having mixed
content of continuous tone and line-type information,
a second exposure station needs to be provided and
special effort required to the production and mounting
of masks on the second support.

It is, therefore, an object of the invention to pro-
vide an electrophotographic reproduction apparatus
and method for producing reproductions from origi-
nals having both continuous tone and other content
and to provide such reproductions without the disad-
vantages of the apparatus and methods of the prior
art, but yet providing such reproductions with the
improved contrast obtainable through screening of
the continuous tone information of the original, with-
out compromising the image quality of line-type con-
tent of the same original.

SUMMARY OF THE INVENTION

This and other objects are accomplished by pro-
viding 2 method as defined in claims 1, 14, 30, 37 and
43 or by an apparatus as defined in claims 17 and 34
for electrophotographically producing a reproduction
having a half-tone screened image area on a portion
of the area thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

The subsequent description of the preferred
embodiments of the present invention refers to the
attached drawings wherein:

FIG. 1 is a perspective view of one embodiment
of electrophotographic apparatus for practice of the
present invention.

FIG. 2 is a schematic front elevational view of the
apparatus of FIG. 1 and snowing the general arrange-
ment of electrophotographic reproduction apparatus
that is in accordance with the invention.

FIGS. 3a and 3b are schematic illustrations in
cross-section of some of the elements forming a mul-
ti-layered photoconductive member for use in the
apparatus of FIG. 2.
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FIG. 4 is a schematic illustrating a data input sta-
tion and block diagrams of controls for controlling the
apparatus shown in FIG. 2.

FIG. 5 is a flow chart indicating a series of steps
used in the method of the present invention.

FIG. 6 is a schematic side view of the operating
elements of a multicolor electrophotographic repro-
duction apparatus for practice of the present inven-
tion.

FIG. 7 is a schematic front elevational view of
another embodiment of electrophotographic repro-
duction apparatus for practice of the present inven-
tion.

FIG. 8 is a schematic illustrating a data input sta-
tion and block diagrams of controls for controlling the
apparatus shown in FIG. 7.

FIG. 9 is a schematic front elevational view of a
portion of another embodiment of
electrophotographic reproduction apparatus for prac-
tice of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Because electrophotographic  reproduction
apparatus are well known, the present description will
be directed in particular to elements forming part of or
cooperating more directly with the present invention.
Apparatus not specifically shown or described herein
are selectable from those known in the prior art.

With reference now to FIGS. 1 and 2, an
electrophotographic  reproduction apparatus 1
includes a photoconductive web 5 that is trained
about six transport rollers 10, 11, 12, 13, 14 and 15,
thereby forming an endless or continuous web. Roller
10 is coupled to a drive motor M in a conventional
manner. Motor M is connected to a source of potential
V when a switch SW is closed by a logic and control
unit (LCU) 31. When the switch SW is closed, the rol-
ler 10 is driven by the motor M and moves the web 5
in clockwise direction as indicated by arrow A. This
movement causes successive image area of the web
5 to sequentially pass a series of electrophotographic
work stations of the copier.

For the purpose of the instant disclosure, several
copier work stations are shown along the web’s path.
These stations will be briefly described.

First, a charging station 17 is provided at which
the photoconductive surface 9 of the web 5 is sen-
sitized by applying to such surface a uniform electro-
static primary charge of a predetermined voltage. The
station 17 includes an A.C.corona charger shown as
a three wire A.C. charger. The output of the charger
is controlled by a grid 17a connected to a programm-
able power supply 17b. The supply 17b is in turn con-
trolled by the LCU 31 to adjust the voltage level Vo
applied onto the surface 9 by the charger 17.

At an exposure station 18, a lightimage of a docu-
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ment sheet S, supported on transparent platen 2, is
projected by mirrors 6, 8 and lens 7 onto the photo-
conductive surface 9 of the web 5. While the
apparatus will be described with respect to reflection
exposure of the original document sheet onto the
photoconductive surface, the use of transmission
exposures of an original is also contemplated by the
invention. The projected image dissipates the electro-
static charge at the light exposed areas of the photo-
conductive surface 9 and forms a latent electrostatic
image. A programmable power supply 18a, under the
supervision of the LCU 31, controls the intensity or
duration of light from flash lamps 3 and 4 to adjust the
exposure level E incident upon the web 5.

A development station 19 includes developer
which may consist of iron carrier particles and elec-
troscopic toner particles with an electrostatic charge
opposite to that of the latent electrostatic image.
Developer is brushed over the photoconductive sur-
face 9 of the web 5 and toner particles adhere to the
latent electrostatic image to form a visible toner par-
ticle, transferable image. The development station
may be of the magnetic brush type with one or two rol-
lers.

The apparatus 1 also includes a transfer station
shown as a corona charger 21 at which the toner
image on web 5 is transferred to a copy sheet S'; and
a cleaning station 25, at which the photoconductive
surface 9 of the web 5 is cleaned of any residual toner
particles remaining after the toner images have been
transferred. After the transfer of the unfixed toner
images to a copy sheet $', such sheet is transported
to a heated pressure roller fuser 27 where the image
is fixed to the copy sheet &',

As shown in FIG. 2, a copy sheet S' is fed froma
supply 23 to continuously driven rollers 20, (only one
of which is shown) which then urge the sheet against
a rotating registration finger 29 of a copy sheet regis-
tration mechanism 22 and the sheet buckles. When
the finger 29 rotates free of the sheet, the driving
action of the rollers 20 and release of the sheet buckle
cause the copy sheet to move forward onto the web
5 in alignment with a toner image at the transfer sta-
tion 21.

To coordinate operation of the various work sta-
tions 17, 18, 19, 21, and 25 with movement of the
image areas on the web 5 pastthese stations, the web
has a plurality of perforations along one of its edges.
These perforations generally are spaced equidis-
tantly along the edge of the web 5. For example, the
web 5 may be divided into six image areas by F per-
forations; and each image area may be subdivided
into 51 sections by C perforations. The relationship of
the F and C perforations to the image areas is dis-
closed in detail in commonly assigned U.S. Pat. No.
3,914,047, filed in the name of Hunt, Jr. et al and
issued October 21, 1975. At a fixed location along the
path of web movement, there is provided suitable
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means 30 for sensing web perforations. This sensing
produces input signals into the LCU 31 which has a
digital computer, preferably a microprocessor. The
microprocessor has a stored program responsive to
the input signals for sequentially actuating then de-
actuating the work stations as well as for controlling
the operation of many other machine functions as dis-
closed in U.S. Pat. No. 3,914,047, Additional encod-
ing means may be provided as known in the art for
providing more precise timing signals for control of the
various functions of the apparatus 1.

Programming of 2 number of commercially avail-
able microprocessors such as an INTEL model 8086
microprocessor (which along with others can be used
in accordance with the invention), is a conventional
skill well understood in the art. This disclosure is writ-
ten to enable a programmer having ordinary skill in the
art to produce an appropriate control program for the
one or more microprocessors used in this apparatus.
The particular details of any such program would, of
course, depend on the architecture of the designated
MiCroprocessor.

With reference also now to FIG. 4, a block diag-
ram of logic and confrol unit (LCU) 31 is shown which
interfaces with the apparatus 1 and a document feed-
ing apparatus 50 that includes known recirculating
feeder and document positioner means. Details of a
known document feeding apparatus may be found, for
example, in U.S. Patent 4,451,137, issued May 29,
1984 in the name of Farley. Leads from feeding
apparatus 50 provide inputs to and receive outputs
from LCU 31 to synchronize the operation of the feed-
ing apparatus. The LCU 31 consists of temporary data
storage memory 32, central processing unit 33, timing
and cycle control unit 34, and stored program control
36. Data input and output is performed sequentially
under program control. Input data are applied either
through input signal buffers 40 to a input data pro-
cessor 42 or to interrupt signal processor 44. The
input signals are derived from various switches, sen-
sors, and analog-to-digital converters. The output
data and control signals are applied to storage latches
46 which provide inputs to suitable output drivers 48,
directly coupled to leads. These leads are connected
to the various work stations, mechanisms and control-
led components associated with the apparatus. An
electrical power supply 84 is provided to power the
LCU 31.

Also shown in FIG. 4 is an operator control panel
CP and a digitizing tablet 52 upon which is placed
document sheet S. Document sheet S includes con-
tinuous tone pictorial information (or more generally -
information to be reproduced with the selective
screening process described herein) in areas P,, P,
thereof and line-type information LT (such as
alphanumerics, or generally information not to be
reproduced with the selective screening process des-
cribed herein) in the background areas. A cormer of
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the document sheet is registered in one corner of the
digitizing tablet to establish a coordinate reference
system for inputting information into temporary mem-
ory 32 regarding the location of the areas containing
the continuous tone pictorial information. To enable
the LCU 31 to receive this information, a keyboard 55
is provided on the operator control pane! and connec-
ted to interrupt signal processor 44. The starred (*)
button thereof is used in conjunction with a numerical
code inputted by the operator through depression of
particular numerical buttons on the keyboard. When
the appropriate code is provided, a program stored in
stored program confrol 36 is called up and through a
CRT or other display 53 (FIG. 1) requests that the
operator indicate with use of keyboard 55 the position
of the sheet S in the document stack to be reproduced
and also indicate with use of a conventional wand 54
associated with the digitizing tablet the position rela-
tive to the registered comer of the document sheet of
the continuous tone areas to be selectively screened.
For the rectangular continuous tone pictorial area P,
shown the wand may be used to touch the sheet at the
four corner points of this area. Preferably the points
are touched in an order such that a straight line joins
adjacent points as in the order a,b,c, and d to define
a rectangle. The computer control for the digitizing
tablet may also be programmed to accept inputs of
area data to define other geometrical shapes such as
circles. Transducers located beneath the sheet pro-
duce signals relating the position of the points
touched relative to the registered upper right corner of
the sheet. Alternatively, the tablet may be of the
known sonic type wherein a spark fonmed by a wand
creates sound waves in the air which are sensed by
microphones placed along the sides of the tablet or
wherein a sensor is placed in the wand and sources
at known points on the sides of the tablet emit sonic
signals (see, for example, U.S. patents Nos.
4,012,588 in the name of Davis et al and 4,124,838 in
the name of Kiss). A digitizer controller 56 knowing the
times of emitting of the signals and their receipt can
through triangulation principles calculate the location
of a point on the platen relative to a known point such
as the upper-left comer shown. The controller 56 for
the digitizing tablet is programmed to recognize that
the area is bordered by the straight lines joining adja-
cent points a,b,c and d and the coordinates for the
area to be selectively screened can be thus calculated
and communicated through interrupt signal processor
40 to be stored in temporary memory 32. This infor-
mation is outputted on the display 53 showing the
area to be screened. The coordinates for the points a,
b, ¢ and d would be X4, y4; X2, ¥1; X2, Y2; and Xy, Yo, re-
spectively. In order to display the appropriate size
relationship between the area to be screened and the
size of the document sheet, the computer control for
the digitizer may be programmed to permit entry of
data regarding document size, either through buttons



7 EP 0 255 543 B1 8

pressed on the keyboard or by allowing the operator
to input this information by touching comer points e
and f on the digitizing tablet. Alternatively, where only
one size document sheet original will be used with the
apparatus, the size of the document sheet may be
stored in the stored-program control memory 36. Bef-
ore use of the wand for each input, the operator will
first identify the type of input by pressing the format
input button 57 or screen input button 58. When intro-
ducing screen input information the operator will also
adjust a screen exposure knob 59 which provides a
means of adjusting the level of screen exposure for
the particular area identified for screening. After the
screen area is defined using the wand and the screen
exposure level defined using the knob, the store but-
ton is pressed to retain this information in memory in
conjunction with this particular document sheet as
identified by its position in the document stack to be
reproduced. Inputs from each of the buttons and knob
provide digital level signals to the interrupt signal pro-
cessor 44 for storage in the LCU’s temporary memory
32.

As there is another continuous tone area to be
reproduced the operator moves the wand over the
points designating this area on the document sheet S,
i.e., points g, h, i and j. The operator also adjusts the
screen exposure knob 59 for this area to that which is
desired and which need not be the same as indicated
for areas a,b,c and d. This information is also stored
and displayed on the display by pressing the store
button 60.

The digitizing tablet is preferably so arranged that
the edge or corner registered with the tablet is the
same edge or corner which will be reproduced as the
leading edge on the photoconductor. This is advan-
tageous in that it will simplify calculation of the loca-
tion of the area to be screened from the reference
edge without the need for format input. In the example
shown, the document is flipped over with the top edge
at the bottom when located on the exposure platen 2
when being reproduced and thus the left edge of the
document sheet S as shown in FIG. 4 will be repro-
duced as the lead edge on the photoconductor. Suit-
able logic or computing means may be provided on
the digitizer or LCU 31 to translate the data points
determined during the digitizing step for a plane or
axes X, Y in the plane of the digitizing tablet to that of
X', Y’ on an image frame of the photoconductor’s sur-
face 9.

The operator next places the document sheet S
on the exposure platen 2 with the document sheet
appropriately registered such as with an edge suitably
centered against a registration edge on the platen or
with some copiers registered with a corner. Sample
exposures can be made to determine through trial-
and-error the desired exposure by making exposures
using the NORMAL, DARKEN and LIGHTEN copy
buttons, 61, 62 and 63, respectively, which control
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document exposure and contrast in a well known
manner. Prior to making these test copies, a SPE-
CIAL PRINT button 64 is depressed which signals the
LCU to make the copies using the information input-
ted about the areas to be screened and the desired
screen exposure. While the operator is using the digi-
tizing tablet for inputting information about one job,
the copier may be programmed so that it can be oper-
ated to produce copies for a different job.

With reference now to FIG. 33, itwill be noted that
the photoconductive web § comprises a transparent
support 70, a halftone screen 71, a conductive layer
72, and a photoconductive layer 71. For a more com-
plete description of the photoconductive web 5 and its
screen, see U.S. Patent No. 4,294,536, filed in the
name of Paxton and issued October 13, 1981.

As previously described, image exposure is
effected by flash lamps 3 and 4, which form a latent
electrostatic image of the document sheet on the web.
Formation of a plurality of charge islands within the
latent electrostatic image is effected by a second
exposure through the rear of the web and through the
integral halftone screen formed in the web. This rear
exposure may be carried out prior to, simultaneous
with, or after image exposure of the photoconductor,
the only requirement being that this rear exposure be
carried out after charging by charger 17 and prior to
development.

With reference again to FIG. 4, there is shown a
light source 80 for illuminating the screen from the
rear of the web. The light source 80 comprises a
plurality of fight emitting diodes (LED's) 81. These
LED'’s are coupled to the output drivers 48 of the LCU
31. Optical fibers 82 are associated with each of the
LED's for directing light from the LED'’s to a conven-
tional gradient index lens array (GRIN) 86, such as a
SELFOC (trademark of Nippon Sheet Glass Co., Ltd.)
array, located proximate the rear of the web and direc-
ted transverse to the direction of web movement. The
GRIN 86 focuses the light from the output ends of the
fibers onto the rear of the web. Alternatively, a linear
array of LED’s may be located proximate the web to
expose the web either directly or through a GRIN
array without the use of the optical fibers 82.

Prior to or as the frame on the photoconductive
web upon which the image of the document sheet is
to be formed passes beneath the GRIN, the LCU cal-
culates which of the LED's to illuminate and the dura-
tion for such exposure. As shown in FIG. 4, the
portions of the GRIN between the ordinates y”s, y">
and y";, y"s, respectively, on the y” axis of the linear
GRIN correspond to their respective counterparts on
the original document and to their respective ordinate
counterparts y'q, y'» and y's, ¥4 on the y’ axis of the
image frame. These ordinate pairs each define a
transverse line past which a respective latent electro-
static continuous tone image area on the photocon-
ductor will pass. When this continuous tone area
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begins to pass directly below (see FIG. 2) the GRIN
88, the appropriate LED’s are illuminated by the LCU.
The parameters for determining the timing of when to
commence illumination and when to terminate illumi-
nation of the respective LED’s are provided by the
abscissa pairs x'4, X'; and x's, X'4, of the image frame
respectively. Thus, when the portion of the image
frame corresponding to the transverse line x’4, as
determined by signals provided by the LCU, underiies
the linear GRIN array the LED’s providing illumination
betweeny”, and y”, commence to be illuminated. This
Rlumination lasts until the transverse line x', (also
determined by the LCU) passes by the GRIN. A simi-
lar logical arrangement is provided for exposing the
screen onto the area of the frame between the abscis-
sas X's, X4 using illumination between points y”; and
y", on the GRIN.

It should be appreciated that in the use of LED’s
as an flumination source, it is not necessary that, dur-
ing a period of their being illuminated for exposing the
screen onto the charged photoconductive layer, the
LED'’s be continucusly illuminated. Rather each LED
can have the respective electrical current thereto
pulse-width modulated for a predetermined short
period of time so in essence the illumination from each
LED comprises a rapid series of flashes. The pulse
width time or other parameter of each pulse for each
LED can be individually tailored so that the LED’s pro-
vide substantially equal light or a balanced output dur-
ing each "flash.” As the operator, by use of the screen
exposure knob 59, has the ability to change the level
of exposure of the screen by the LED’s for a respec-
tive continuous tone area the LCU can accomplish
this by varying the pulse-widths for each LED accord-
ingly or by altering other parameters such as the pulse
repetition rate of the LED or changing the level of cur-
rent to the LED above or below its predetermined
balanced output level. Thus, a latent electrostatic
image of the screen incorporated within the photocon-
ductive web is imaged upon the charged web sub-
stantially only in the area of the image frame upon
which the continuous tone image is to appear and,
importantly, no screened exposure is provided where
noncontinuous fone information is to be provided out-
side of this area, see Figure 5.

As described above, the operator determines the
desired overall exposure level for the document and
for each of the areas to be screened. The parameters
used for making the last test exposure may be
assumed to be the desired exposure parameters for
reproducing and selectively screening the document
sheet. This data together with the position of docu-
ment sheet S in a stack of document sheets to be
reproduced can be stored in the LCU’s temporary
memory 32 by pressing the SELECT PRINT button
66. Alternative means may be provided for inputting
the desired parameters without making a test copy to
input this information through the interupt signal pro-
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cessor 44 to store the settings in temporary memory
32. Other document sheets that are to receive special
exposure considerations are processed by the
operator in a manner similar to that described for
document sheet S. Thereafter, the document sheets
are placed in their appropriate place in the stack and
the stack placed on the tray 92 of recirculating feeder
50. Knob 58 is returned to its nommal setting (normal
for knob 59 being a "NO SCREEN" position) and the
SPECIAL PRINT button 64 and NORMAL COPY but-
ton 61 are depressed. The feeder 90 feeds the docu-
ment sheets one at a time to the exposure platen
where they are appropriately registered. The docu-
ment sheets for which no special instructions have
been provided to the LCU are exposed and copied
using normal exposure parameters and without illumi-
nation of the screen and returned to the top of the
stack. The LCU 31 counts the number of document
sheets delivered to the platen based on signals pro-
vided by a microswitch (not shown) positioned adja-
cent to feed rollers 93 located near the tray 92. When
a document sheet passes this position, the switch is
closed and applies a signal to the LCU. Further details
of this feeder may be noted in U.S. Patent 4,451,137
to Farley. When a document sheet, which is to receive
special exposure and/or a screen exposure, is deliv-
ered to the platen, the exposure is accomplished
using the data stored in temporary memory 32.

With reference now to FIG. 6, a four color mul-
ticolor electrophotographic reproduction apparatus is
shown.

The apparatus 100 includes a closed loop, flexi-
ble image transfer member, or photoconductive web
112. The web 112, which may be of the type described
in FIG. 3ais supported on rollers 114a - 114h. The rol-
lers are mounted on the copier frame (not shown) with
one of the rollers, for example roller 114b, rotatively
driven by a motor 116 to effect continuous movement
of the web 112 in a clockwise direction about its
closed loop path. The web has a plurality of sequen-
tially spaced, non-overlapping image areas which
pass successively through electrophotographic pro-
cessing stations (charge, expose, develop, transfer,
clean) located about the path of the web. The web
also includes timing marks (or regularly spaced per-
forations) which are sensed by appropriate means,
such as timing signal generator 117 to produce timing
signals. Such signals are sent to a computer control-
led logic and control unit 131. The LCU 131 controls
the entire electrophotographic process based on the
instantaneous location of the web in the travel path.
An encoder 118 associated with the roller drive motor
116 also produces timing signals for the LCU. The sig-
nals from the encoder cause the LCU to fine tune the
process timing. The LCU 131 has a digital computer,
and preferably one or more microprocessors. The
computer has a stored program responsive to the
input signals for sequentially actuating, then de-



11 EP 0 255 543 B1 12

actuating the work stations as well as for controlling
the operation of many other machine functions.

A multicolored original document sheet S to be
reproduced is placed, image side down, on a transpa-
rent glass platen 120 supported by the copier frame.
Expasure lamps 122, such as xenon flash tubes, are
located beneath the platen 120 within the frame. The
lamps flood the document sheet with light and a ref-
lected image of the document sheet is transmitted via
mirror 124, lens 126, and mirror 128 in focus to an
area 130 lying in the plane of the web 112. The original
document could, of course, be a transparency illumi-
nated from the back side thereof. The document sheet
S is illuminated, for example, four times in succession
to form four separate electrostatic latentimages of the
document. On successive illuminations a red filter
132R, agreenfilter 132G, or a blue filter 132B is inser-
ted into the light path to form color separation images
at the area 130. A fourth filter comprising a neutral
density filter 132N for providing what is known as a
skeletal black image is inserted during a fourth expos-
ure of the original. The timing of the flash of lamps 122
and the insertion of the colored filters are confrolled
by the LCU and related to the travel of the web 112 to
expose adjacent, nonoverlapping areas of the web to
the color separation images and the skeletal black
image. One or more corona charging units, exem-
plified by corona charger 134, is located upstream of
the exposure area 130, and applies a uniform primary
electrostatic charge, of say negative polarity, to the
web 112 as it passes the charger and before it enters
the exposure area. The photoconductive properties of
the web cause the uniform charge in the exposed
areas of the web to be discharged in that portion
struck by the exposure light. This forms latent
imagewise charge patterns on the web in the exposed
areas corresponding to the respective black and color
separation images. Travel of the web then brings the
areas bearing the latent images into a development
area 136. The development area has a plurality of
magnetic brush development stations, corresponding
to the number of formed black and color separation
images, in juxtaposition to, but spaced from, the travel
path of the web. When the color separation images
are red, green and blue and a skeletal black image is
also to be provided, there are four development sta-
tions respectively containing complementary colored
toner particles, i.e., cyan particles in station 136C,
magenta particles in station 136M, yellow particles in
station 136Y, and black particles in station 136B.
Backup rollers 138C, 138M, 138Y, and 138B, located
on the opposite side of web 112 from the development
area, are associated with respective developer sta-
tions 136C, 136M, 136Y and 136B. Actuators 140C,
140M, 140Y and 140B selectively move respective
backup rollers into contact with the web 112 to deflect
the web from its travel path into operative engage-
ment with respective magnetic brushes. The charged
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toner particles of the engaged magnetic brush are
attracted to the oppositely charged latent imagewise
pattern to develop the pattern.

The logic and control unit 131 selectively acti-
vates the actuators in relation to the passage of the
image areas containing corresponding latent color
separation images through the development area
136. Thatis, as the area containing the latentred color
separation image reaches the development station
136C, actuator 140C moves the backup roller 138C to
deflect the web so that the latent charge image is
developed by attracting cyan toner particles from the
station 136C. As soon as the image area leaves the
effective development area of the station 136C, the
actuator 140C returns the backup roller 138C to its
nondeflecting position. Thus, as the areas containing
the green and blue color separation images and the
neutral density latent image pass the developer sta-
tion 136C, no development takes place. A similar
cycle is accomplished by the logic and control unit 131
for the developer stations 136M, 136Y and 136B. In
this manner, the red latent color separation image is
developed only with cyan toner particles, the green
latent color separation image is developed only with
magenta toner particles, the biue latent color sepa-
ration image is developed only with yellow toner par-
ticles, and the neutral density latent image is
developed only with black toner.

The developed black and color separation
images must be transferred to a receiver sheet in
accurately registered superimposed relation to forma
full color reproduction of the original document.
Apparatus for providing such registered transfer is
fully described in U.S. Patent No. 4,251,154, issued
February 17, 1981 in the name of Matthew J. Russel.
Briefly, this is accomplished by feeding a receiver
sheet S’ from a supply 127 into engagement with the
photoconductor 112 and in accurately registered
superimposed relation with the first developed image
frame. The superimposed receiver sheet and image
frame pass beneath a transfer station that includes a
corona charger 125 which charges the backside of the
sheet and attracts the toner image to the receiver
sheet. The receiver sheet is then stripped from the
photoconductor by a rotating vacuum roller 123 which
in accordance with signals from the LCU accurately
registers the copy sheet in superimposed relationship
with the next successive image frame on the photo-
conductor. This operation is repeated at successive
transfer stations designated by prime superscripts
until all four developed images are transferred to the
receiver sheet.

After transfer of each of the four images to the
receiver sheet, the receiver sheet is detacked from
the web and moved along a path away from the web
by a sheet transport apparatus such as, for example,
a vacuum transport 160. The vacuum transport 160
delivers the sheet to a fixing apparatus, such as roller
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fuser 162. The transferred images are then fixed or
fused onto the sheet and the sheet is then delivered
to exit hopper 164. While the image is being fixed to
the receiver sheet, the web 112 continues to travel
about its path and proceeds through a cleaning area
1686.

To facilitate toner removal from the web, a corona
charging station 170 and a rear erase lamp 171 may
be located upstream of the cleaning unit 166 to neut-
ralize any charge remaining on the web and thus
reduce the adherence forces of the toner to the web.

In order to reproduce a multicolor document sheet
such as document sheet S having composite infor-
mation comprised of line-type information LT and con-
tinuous-tone information, the document sheet S is
placed face up on a digitizing tablet 52 and registered
against an appropriate corner (or centered relative to
a predetermined edge) as shown in FIGS. 1 and 4.

In a similarmanner to that described above for the
embodiment of FIGS. 1-4, the digitizing tablet is used
to identify document size and location of the continu-
ous tone areas relative to say a corner of the docu-
ment sheet. This information is stored in the LCU 131
and used to illuminate selected LED’s similar to that
described and shown in FIG. 4 to illuminate a trans-
verse linear GRIN array 186 via optical fibers 182
which convey illumination from the LED’s to the GRIN
amray. In this multicolor embodiment, the LED’s are
used to image the screen on each of the four frames
used to make the reproduction and only in the areas
of each image frame upon which the continuous tone
image is to appear. The integral screen photoconduc-
tor used may have the dot pattern that is printed the-
rein rotated on adjacent frames so as to avoid moire
patterns.

Thus, several embodiments of
electrophotographic reproduction apparatus have
been described having the ability to selectively screen
only those portions of a copy sheet which reproduce
images from continuous tone originals while other
portions of the document sheet are not reproduced by
exposure through a screen.

While the apparatus shown is adapted for making
of simplex copies, a duplex type of
electrophotographic reproduction apparatus may be
provided for handling duplex originals and providing
special exposure as described above for such origi-
nals.

While the invention has been described with
regard to one type of aray using an LED light source,
it will be appreciated that others may be substituted.
For example, laser, halogen or mercury light sources
may be substituted for the LED’s with variable aper-
ture arrays such as mechanically moveable masks or
alternatively electrically actuated masks such as
PLZT arrays used to control screen illumination. PLZT
is an abbreviation for a lead lanthanum zirconate tita-
nate electro-optical material whose optical properties
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can be changed by an electric field. Programmable
electroluminescent light panels which may be selec-
tively illuminated may also be used and do not require
a separate light source. llluminating panels or aper-
ture arrays need not be linear, but can be areal and
cover the area of the frame so that as a respective
frame of the photoconductive web underlies the panel
array, illumination may be then selectively provided,
as in a flash type exposure, of only the area of the
screen that overiies the area of the photoconductor
where the continuous tone information is or was
imaged.

LED's providing light outputs that are substan-
tially of green color may be used in combination with
an integral screen in the photoconductive web that is
of a complementary color (magenta) to make non-
illuminated and therefore non-discharged patterns
which can be developed as halftone patterns in the
pictorial areas. Similarly, a red light emitting diode
may be used with a screen thatis formed of a cyan col-
ored ink to provide the half tone spots or lines.

An interesting feature of some LED's emitting
green colored light is that they are known (see U.S.
Patent 4,538,900 to Lutus et al, issued September 3,
1985), when providing a different level of drive curr-
rent thereto, to change spectral content such as to
red. As indicated above, where a cyan colored ink is
used for the halftone screen, the red colored light con-
tent of the LED’s may be used to image a screen pat-
tem on the electrostatic charge on the
photoconductor in accordance with the requirements
of the areas requiring selective screening. On the
other hand whenever areas of the photoconductor are
required to be substantially erased of charge such as -
areas in an image frame to be selectively erased or
interframe and edge areas of the photoconductor the
current level to the LED’s may be adjusted to provide
light outputs in the green color. Green color light is
absorbed substantially less by the cyan dots com-
pared with red colored light and thus the cyan colored
screen is substantially transparent to light of green
color. Control programs are known for illuminating a
linear light source lying transverse to the direction of
movement of a photoconductor for providing selective
erase of charge from interframe and edge areas in
accordance with encoded signals to the LCU deter-
mining the timing for illuminating a light source at say
when the interframe area is positioned to be exposed
to the light from the light source. An apparatus thus
providing currents to selected LED's at levels suitable
for generating light of a color to which the screen is
transparent, for providing selective erase, and provi-
ding different currents to the LED’s for generating light
of a color to which the screen is not transparent, for
providing selective screening, allows for the elimi-
nation of the need for an additional light source to pro-
vide the erase function. _

The apparatus and the method of the invention is
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not limited to the use of a photoconductor with an in-
tegral screen. The screen may be separate from the
photoconductor and when it is so, may be positioned
adjacent the surface of the photoconductor that is to
be developed.

When the screen is separate from the photocon-
ductor (see FIG. 3b wherein a prime (') is used to
designated similar parts to that shown in FIG. 3a and
FIG. 4) it may be moved into and out of position in
accordance with the requirements of screening and
selective erase. For example, when interframe areas
are to be erased, the screen may be moved out of its
blocking position or moved to a defocus position and
the LED's illuminated to erase substantially all the
charge in the interframe area. When an image frame
is to be screened, either completely or selectively, the
signals from the LCU 31 may be provided to, for
example, rotate the screen into its exposure position
(or blocking position) so that illumination from selec-
ted LED's exposes the screen at appropriate areas of
the frame as described herein. A solenoid operated
mechanism 88 well known in the art may be provided
for moving the screen in and out of its exposure posi-
tion in response to signals from the LCU 31.

As used herein, the term "interframe" relates to an
area on the photoconductor surface between adja-
cent complete image frames.

While the method and apparatus of the invention
have been illustrated in conjunction with an apparatus
having a recirculating feeder, the invention in its
broadest aspect contemplates apparatus and
methods wherein a document may be copied by hav-
ing the operator place it directly on the exposure pla-
ten. A digitizing tablet may be incorporated on or by
the exposure platen itself. A cover for the exposure
platen used to shield the operator from light from the
exposure platen may also have incorporated therein
adigitizing tablet. The document may be placed face-
up on the underside of the platen cover and its format
and areas of continuous tone information determined
using the digitizer incorporated within the cover. As
the cover is closed onto the platen, the document
sheet held by the cover by vacuum or tackiness on the
cover now is face down on the exposure platen and
in position for exposure.

While the invention has been described with
regard to a flash exposure of a document, other types
of exposure are also contemplated. For example, the
image may be scanned upon the electrostatically
charged photoconductor and may be imaged thereon
using either a scanning reflection or transmission
exposure of the original or using light which has been
electronically generated from say a bit stream. In the
former segments of the original are scanned by a light
source and the light modulated by the document is
imaged upon the photoconductor. In the latter the
information contents of a document are digitized into
electrical signals by a suitable electronic image "read-
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ing" device and these signals used to modulate alight
source such as a laser or LED array which are then
imaged upon the photoconductor. The image for the
screen itself would be imaged upon the photoconduc-
tor independently of the imaging source by the techni-
ques described herein of selectively exposing a
portion of the integral screen onto the photoconductor
surface where the information is desired to be
screened and not exposing the screen in areas of the
frame where information is not desired to be
screened. The advantage to this is in providing sim-
pler controls to the laser or |LED array that is used to
expose the photoconductor with image information.
While a separate light source for exposing the screen
is suggested, it is also possible to use the same light
source such as a laser in different modes to expose
the screen pattern and the image pattern. For
example, with the use of a rotating mirror, a laser
beam can in one orientation of a mirror arrangement
expose a screen pattern in the photoconductor from
the "backside thereof" so that a charge pattern on the
photoconductive surface is modulated with the screen
pattemn. This screen pattern may be selectively pro-
vided in certain portions of the image frame by the
variable aperture amays described above so that
screening is only provided on areas used to repro-
duce continuous tone information. In a second orien-
tation of the mirror, the Laser can be used to expose
the photoconductive surface directly with a signal
modulated with image information of both the continu-
ous tone and line-type information.

In order to form the halftone screen pattern on the
one image frame, an integral screen photoconductor
is used as described herein, however, a linear elec-
troluminescent light panel is positioned proximate the
web transverse to the direction of web travel. The
panel would essentially take the place of the LED's

81, optical fibers 82 and GRIN 86. The electrolumi-

nescent panel when energized would be used to
illuminate the screen pattern over an entire image
frame. A linear LED array or GRIN array receiving
light from selectively illuminated LED’s may then be
positioned facing the opposite surface of the web to
selectively erase charge in accordance with signals
provided via digitizing of the location of the continuous
tone areas.

The invention is also useful in an
electrophotographic reproduction apparatus as illus-
trated in FIG's. 7-8. In the embodiment of the
apparatus of FIG’s. 7-8, a method and apparatus are
disclosed for reproducing a composite original docu-
ment formed of continuous tone information and line-
type information wherein the contents of the original
are scanned automatically to determine the loca-
tion(s) of continuous tone areas on the original docu-
ment.

With reference now to FIG. 7, an
electrophotographic reproduction apparatus 201
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includes a photoconductive web 205 that is trained
about six transport rollers 210, 211, 212, 213, 214 and
215, thereby forming an endless or continuous web.
Roller 210 is coupled to a drive motor M in a conven-
tional manner. Motor M is connected to a source of
potential V when a switch SW is closed by a logic and
control unit (LCU) 231. When the switch SW is closed,
the rofler 210 is driven by the motor M and moves the
web 205 in clockwise direction as indicated by arrow
A. This movement causes successive image area of
the web 205 to sequentially pass a series of
electrophotographic work stations of the copier.

For the purpose of the instant disclosure, several
copier work stations are shown along the web’s path.
These stations will be briefly described.

First, a charging station 217 is provided at which
the photoconductive surface 209 of the web 205 is
sensitized by applying to such surface a uniform
electrostatic charge of a predetermined voltage. The
station 217 includes an A.C.corona charger shown as
a three wire A.C. charger. The output of the charger
is controlled by a grid:217a connected to a programm-
able power supply 217b. The supply 217b is in turn
controlled by the LCU 231 to adjust the primary volt-
age level Vo applied onto the surface 209 by the
charger 17.

At an exposure station 218, a light image of a
document sheet S, supported on fransparent platen
202, is projected by mirrors 206, 208 and lens 207
onto the photoconductive surface 209 of the web 205.
While the apparatus will be described with respect to
reflection exposure of the original document sheet
onto the photoconductive surface, the use of trans-
mission exposures of an original is also contemplated
by the invention. The projected image dissipates the
electrostatic charge at the light exposed areas of the
photoconductive surface 209 and forms a latent
electrostatic image. A programmable power supply
218a, under the supervision of the LCU 231, controls
the intensity or duration of light from lamps 203 and
204 to adjust the exposure level E incident upon the
web 205.

A development station 219 includes developer
which may consist of iron camier particles and elec-
troscopic foner particles with an electrostatic charge
opposite to that of the latent electrostatic image.
Developer is brushed over the photoconductive sur-
face 209 of the web 205 and toner particles adhere to
the latent electrostatic image to form a visible toner
particle, transferable image. The development station
may be of the magnetic brush type with one or two rol-
lers.

The apparatus 201 also includes a transfer sta-
tion shown as a corona charger 221 at which the toner
image on web 205 is transferred to a copy sheet S’;
and a cleaning station 225, at which the photoconduc-
tive surface 209 of the web 205 is cleaned of any resi-
dual toner particles remaining after the toner images
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have been transferred. After the transfer of the
unfixed toner images to a copy sheet &', such sheet
is transported to a heated pressure roller fuser 227
where the image is fixed to the copy sheet S'.

As shown in FIG. 7, a copy sheet S’ is fed from a
supply 223 to continuously driven rollers 220, (only
one of which is shown) which then urge the sheet
against a rotating registration finger 229 of a copy
sheet registration mechanism 22 and the sheet
buckles. When the finger 229 rotates free of the sheet,
the driving action of the rollers 220 and release of the
sheét buckle cause the copy sheet to move forward
onto the web 205 in alignment with a toner image at
the transfer station 221.

To coordinate operation of the various work sta-
tions 217, 218, 219, 221, and 225 with movement of
the image areas on the web 205 past these stations,
the web has a plurality of perforations along one of its
edges. These perforations generally are spaced
equidistantly along the edge of the web 205. For
example, the web 205 may be divided into six image
areas by F perforations; and each image area may be
subdivided into 51 sections by C perforations. At a
fixed location along the path of web movement, there
is provided suitable encoder means 230 for sensing
web perforations. This sensing produces input signals
into the LCU 231 which has a digital computer, pref-
erably a microprocessor. The microprocessor has a
stored program responsive to the input signals for
sequentially actuating then de-actuating the work sta-
tions as well as for controlling the operation of many
other machine functions. Additional encoding means
may be provided as known in the art for providing
more precise timing signals for control of the various
functions of the apparatus 201.

With reference also now fo FIG. 8, a block diag-
ram of logic and control unit (LCU) 231 is shown which
interfaces with the apparatus 201 and a document
feeding apparatus 250 that includes known recirculat-
ing feeder and document positioner means. Leads
from feeding apparatus 250 provide inputs to and
receive outputs from LCU 231 to synchronize the
operation of the feeding apparatus. The LCU 231 con-
sists of temporary data storage memory 232, central
processing unit 233, timing and cycle control unit 234,
and stored program control 236. Data input and out-
put is performed sequentially under program control.
Input data are applied either through input signal buf-
fers 240 to a input data processor 242 or to interrupt
signal processor 244. The input signals are derived
from various switches, sensors, and analog-to-digital
converters. The output data and confrol signals are
applied to storage latches 246 which provide inputs to
suitable output drivers 248, directly coupled to leads.
These leads are connected to the various work sta-
tions, mechanisms and controlled components
associated with the apparatus. An electrical power
supply 284 is provided to power the LCU 231.
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With reference again to FIG. 7, it will be noted that
mirror 208 is a beam splitter which allows a portion of
the image of the document sheet to be imaged upon
a full frame image sensor 270 which may be a vidicon
camera or more preferably a CCD image sensor. The
document sheet S, when located face down on the
platen 202, has an edge centered or a corner regis-
tered along a corresponding registration edge or cor-
ner of the platen. The image of the document as
sensed by sensor 270 thus will have a registered rela-
tionship to the document and the image exposed upon
an image frame area of the photoconductor. In con-
tent, the original document sheet S may be composed
of continuous tone images, low or high frequency
halftone images and/or line-type such as
alphanumeric information, etc. A continuous tone
image comprises an unscreened image, typically a
photograph. The signals from the portion of the sensor
270 which detects this type of image correspond to
voltage values of pixels representative of the grey
levels making up the picture. A halftone image, typi-
cally a picture or scene, is one which has been repro-
duced through a screening process. Halftone images
comprise patterns of discrete dots. A stream of sig-
nals corresponding to the image pixels is fed out of the
sensor 270 to a buffer 270a. The image signals may
then be fed serially to an image processor 271 (see
FIG. 8). Image processor 271 examines the pixel sig-
nals on a block by-block basis wherein each block
comprises one or more pixels. The image processor
may comprise an autocorrelator 271a that is capable
of distinguishing high frequency halftone information
from other types of information. A discriminator 271b
is also provided for discriminating between line-type
and low frequency screened halftone information on
the one hand and continuous tone information on the
other. The outputs of the autocorrelator and discrimi-
nator are used to set a switch 271c or logic device
which provides a signal for storage in a bit map 271d
that identifies the pixel under consideration as being
part of an area of either continuous tone information
or other type of information (line-type or screened
information). Image processors for distinguishing be-
tween this type of information are well known and dis-
closed for example in U.S. Pat. No. 4,194,221 to
Stoffel, issued March 18. 1980. The locations of the
bits of continuous tone information and non-continu-
ous tone information are thus stored in the bit map in
image processor 271. The bit map need not store the
grey scale value of signal information, but only the fac-
tor that the information at a particular location in the
bit map is of continuous tone information or non-con-
tinuous tone information. This information is fed to
interrupt signal processor 244 associated with LCU
231. The LCU is programmed by stored program con-
trol 236 to enable a bank of light-emitting diodes
(LED’s) for illuminating the screen from the rear of the
photoconductive web illustrated in FIG. 3a, as will be
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described.

As previously described, image exposure is
effected by flash lamps 203 and 204, which forms a
latent electrostatic image of the document sheet on
the web. Formation of a plurality of charge islands
within the latent electrostatic image is effected by a
second exposure through the rear of the web and
through the integral halftone screen formed in the
web. This rear exposure may be carried out prior to,
simultaneous with, or after image exposure of the
photoconductor, the only requirement being that this
rear exposure be carried out after charging by charger
217 and prior to development. As the data in the bit
map is determined using light from the exposure
source 203, 204, the LED bank can only be located
before the exposure station when a preflash (prelimi-
nary flash) from sources 203, 204 is used to illuminate
the document. Since itis known to use such a preflash
to expose a preceding frame to clean adjacent inter-
frame areas on a photoconductor, this preflash may
also be used to provide the image exposure infor-
mation to be read by the image sensor 270. The
advantage of using this preflash is that extra time is
provided for the image signal processor to process
the data to determine the areas of the next image
frame on the photoconductor that are to be selectively
screened for the first exposure of that document
sheet, Succeeding exposures of the same document
sheet for producing additional copies need not be pre-
flashed for interframe erase, nor is there a need for the
image sensor 270 to be operative. 1t wouid thus be
advantageous to logically couple the image sensor to
the control logic establishing a preflash so that the
sensor is turned on or is operative for the reading of
the preflash, but is turned off during exposure of sub-
sequent image frames which are to be developed.

With reference now to FIG. 8, there is shown a
light source for illuminating the screen from the rear
of the web. The light source may comprise a plurality
of light emitting diodes 267 (LED’s). These LED’s are
coupled to the output drivers 248 of the LCU 231.
Optical fibers 265 are associated with each of the
LED’s for directing light from the LED’s to a conven-
tional gradient index lens array (GRIN) 266, such as
a SELFOC (trademark of Nippon Sheet Glass Co,,
Ltd.) array, located proximate the rear of the web
which focuses the light onto the rear of the web. The
GRIN extends across the full width of web 205.

Prior to or as the frame on the photoconductive
web upon which the image of the document sheet is
to be formed passes across the GRIN array the LCU
calculates which of the LED’s to illuminate (based
upon information stored in the bit map) and the dura-
tion for such exposure. As shown in FIG. 8, the con-
tinuous tone image area P is defined between the
ordinate lines y;, y» on the Y-axis of the platen (or
original document sheet) and the abscissa lines x4, X2
on the x-axis of the platen. On the photoconductor
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frame exposed to the document sheet there are the
corresponding ordinate lines y'y, ¥'» and abscissa
fines x'4, X'5, which define an area corresponding to
the portion of the image frame receiving the image of
the continuous tone image area. The position of these
lines are "known" or calculatable based on a regis-
tered relationship between the frame and the refer-
ence on the exposure platen. Corresponding LED’s
are associated with the ordinate lines y'4, y'> and are
adapted to #luminate respective portions of the output
of the GRIN array between ordinates y”,, y”, thereon.
Hlumination of the LED's will be during the time period
beginning with the movement of abscissa line x'; past
the GRIN array and will terminate with movement of
abscissa line x'; past the GRIN array. The timing for
this is determined by the LCU in accordance with sig-
nals from the apparatus’ encoding means. The deter-
mination of which LED’s to illuminate being made by
the LCU in accordance with the continuous tone
image area sensed by the sensor 270. Where muiltiple
areas of continuous tone image information are pre-
sent on the original the appropriate LED's for illumi-
nating the screen at the appropriate times will be
made in accordance with the teachings described
above. Thus, a latent electrostatic image of the screen
incorporated within the photoconductive web is
imaged upon the charged web substantially only in
the area of the image frame upon which the continu-
ous tone image is to appear and, importantly, no
screened exposure is provided where non-continuous
tone information is to be provided outside of this area.

With reference again to FIG. 7, a modification of
the apparatus is illustrated by elements numbered
280, 281. In the discussion of the apparatus indicated
above, it was noted that either a preflash or mainflash
of the document was used to provide image infor-
mation on the document for sensor 270. Where a pre-
flash is used on the apparatus described above, the
apparatus may be programmed to either develop or
not develop the image on the frame exposed to the
light from the preflash. This may be controlied by con-
trolling a programmable power supply 219a to a
development roller 219b in development station 219.
Where this image is developed but not transferred to
a copy sheet (but eventually cleaned prior to the next
exposure of this frame), the developed image may be
used to determine the image characteristics of the
original document. In this regard, a light source 280
and image sensor 281 are provided to respectively
fluminate the developed image and read on aline-by-
line basis the image characteristics of the developed
image and hence the document. The advantage of
using the developed image of a preflash illumination
of a document is that the image sensor 281 need only
be sensing one line at a time rather than the full frame
sensor required for sensor 270. Another advantage is
that the light source for flluminating the developed
image may be matched to, and be the one most suited
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for, the sensor being used rather than being suited to
the exposure operation. The data sensed by sensor
281 can be buffered and sent to image precessor 271
which distinguishes between the input signals repre-
senting continuous tone areas and the input signals
which are attributable to half-tone or line-type infor-
mation. The operation of the selective screening pro-
cess is similar to that described above.

Other modifications may include the placement of
a light source and sensor proximate a document recir-
culating feeder 250 which advances a documnent from
a stack that is supported on a fray 292. As the docu-
ments are advanced one at a time by feeder rollers
against a registration edge 311 on the platen 202 the
linear sensor 300 may read the image information
from the document as illuminated by lamp 301 as the
document sheet is moved toward registration edge
311. The image information would be processed as
described above to provide selective screening of the
reproduction.

Still other modifications may include the provision
for the ability to adjust the level of screen exposure by
providing controls for increasing or decreasing illumi-
nation from the LED’s. Preferably the LED’s are
balanced initially so that iflumination from each is
uniform. This may be done by adjusting the respective
current to each or by pulse width modulating the res-
pective "on time" of each LED so they provide the
same exposure. To provide for variation in level of
screen exposure, means may be provided for either
increasing or decreasing current from a nominal level
to each of the LED's or by adjusting their respective
“on times."

The method and the apparatus of the invention is
not limited to the use of a photoconductor with an in-
tegral screen. The screen may be separate from the
photoconductor and when it is so, may be positioned
just downstream of the exposure station adjacent the
surface of the photoconductor that is to be developed.
Where the screen is separate from the photoconduc-
tor, a sensor such as sensor 270’ (shown in phantom)
may be positioned behind the photoconductor (above
as viewed in FIG. 7) at the exposure station to "read”
the original exposure through the photoconductor
web and have selective screening be performed
downstream of the exposure station by an exposure
source that illuminates a halftone pattern upon the
photoconductor at locations on the image frame whe-
rein alatent electrostatic image of the continuous tone
image on the original document sheet is formed.

While the description of the embodiment of FIG’s.
7 and 8 is with regard to a one color sation copier the
invention is also wuseful in a multicolor
electrophotographic reproduction apparatus such as
described for FIG. 6.

Thus, an electrophotographic reproduction
apparatus has been described having the ability to
automatically selectively screen only those portions of
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a copy sheet which are to reproduce images from con-
tinuous tone originals.

The invention is also useful in a method and
apparatus for reproducing a composite original docu-
ment wherein the contents of the original are scanned
automatically and continuous tone areas dis-
tinguished from other areas by use of fluorescent
highlighting ink placed over or around the information
on the original document sheet to be specially treated.
A reading device sensitive to the highlighting can be
used to distinguish areas of highlighting from those of
other areas and thereby detect those areas of continu-
ous tone information. The highlighting ink used is of a
color to which the reproduction apparatus is otherwise
not responsive to and thus is considered transparent
by the reproduction apparatus.

Still other modifications include providing of a low
intensity screen exposure to the line-type information
and a higher intensity screen exposure to areas used
to reproduce the continuous tone information. This
may be accomplished by either programming of the
light source providing the screen exposure or provid-
ing a separate light source to provide the entire image
frame with a low; i.e. small, exposure of the screen
pattern, and then have the programmable light source
provide a selectively higher exposure of the screen
pattern on areas reproducing the continuous tone
image pattern.

With reference to FIG. 9, a further modification is
shown. In this figure a porton of an
electrophotographic reproduction apparatus 400 is
shown that is similar with that illustrated in FIG. 2
except that the screen has been omitted from the
photoconductive web 405 and the portions of the LED
imaging means 82 and 86 have been repositioned so
as to now be located on the same side of the web
which receives the optical exposure of the original
document at exposure station 418 via mirror 408. In
this embodiment a linear LED bar 416 is used and the
image of the LED’s focused onto the photoconductive
web 409 by a GRIN array after the web has received
a uniform primary electrostatic charge from primary
corona charger 417. As in the embodiment of FIG. 2
a digitizing device 456 may be employed to enable the
operator to select areas of the original document that
are to be selectively screened. The digitizing function
may be done automatically as described above for the
embodiment of Figs. 7 and 8. After the image frame
upon which the document is to be reproduced is
charged by the primary charger417 selected LED’s in
the linear LED array 416 are enabled or driven by
commands from the logic and control unit (LCU) 431
to form a series of charge islands in the particular area
or areas of the image frame that are to be selectively
screened. Assume, for example, that the LED array
used has 150 LED’s to the inch (59 per centimeter)
and these LED’s are arranged as a line directed per-
pendicular to the direction of web travel indicated by
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the arrow. To form the screen pattern the appropriate
LED’s are illuminated commencing at a time when the
area to be screened passes over the LED array. The
LED’s, in this example, will each be pulsed 150 times
for each inch (59 per centimeter) of travel of the web.
The movement of the web is monitored by one or more
encoders 430 which generates signals regarding web
movement and feeds these signals to the LCU 431.
The LCU may contain a program to control the pulsing
frequency of each LED with rate of movement of the
web. If the drive to the photoconductive member is
considered to be reasonably uniform over the length
of the image area to be screened the need for an
encoder to time each line for firing of the LED’s may
be dispensed with. In such a case the LED’s will still
be considered to be enabled in accordance with
movement of the web. The duration of each pulse will
be that appropriate for simulating a screen pattern on
the selected area. In this regard the light from the
LED’s will erase charge where they expose the web
and will Jeave charge islands, simulating the screen
pattern, in the interstitial areas between exposed
pixels. After exposure of the portion(s) of the image
frame to be screened by the LED array the optical
exposure of the original document on the platen is
made in timed relationship to movement of the photo-
conductor and the image of the continuous tone pic-
torial information superimposed with that of the
screened pattern. Subsequently the entire image
frame, containing say both line type information and
the screened pictorial information, has its latent
electrostatic image developed and transferred to a
receiver sheet or support as described for the embo-
diment of FIG’s 1-4. An advantage to the use of this
modification is that the LED aray may now also be
used as a writer of information; i.e. a non-impact
printer, assuming that a data source 466, such as a
computer with raster image processor are provided.
The LED array may thus be used to write information
into areas of the image frame suitably masked from
the optical exposure, or erase undesired areas so as
to have them not reproduce, or selectively screen
areas as described above. While the location of the
LED arrays is shown before the optical exposure sta-
tion it may also be located after this station and before
development. Madifications and features heretofore
described with regard to the other embodiments may
also where feasible be used with this embodiment.

The invention has been described in detail with
particular reference to preferred embodiments
thereof, but it will be understood that variations and
modifications can be effected within the scope of the
invention as claimed.

Claims

1. Method for electrophotographically reproduc-
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ing an original document sheet having a continuous
tone image on an area portion thereof wherein the
image is to be reproduced as a halftone reproduction,
the method including the steps of supporting the origi-
nal document sheet at an exposure station, illuminat-
ing the original document sheet, imaging light
reflected from or transmitted through the original
document sheet onto a photoconductive member to
form a developable electrostatic latent image of the
document on an area of the photoconductive mem-
ber; characterized by

(a) providing signals related to the position of the

continuous tone image area on the original docu-

ment sheet relative to a reference position; and

(b) forming in response to said signals an electro-

static latent haiftone pattern image on the portion

of the area of the photoconductive member which
is to form the reproduction of the continuous tone
image area.

2. The method according to Claim 1 wherein the
original document sheet also includes areas of line-
type information and wherein a developable electro-
static latent image of this type of information is
recorded on the photoconductive member on areas
thereof not modulated by an electrostatic halftone pat-
tern image.

3. The method according to Claim 2 and including
the step of developing the developable electrostatic
latent images using opaque electroscopic toner and
transferring the images to a copy sheet to provide on
the copy sheet a halftone screened reproduction of
the continous tone image and a reproduction of the
line-type information that is not modulated with a
halftone pattern.

4, The method according to Claim 3 and including
the step of providing and storing signals related to the
position of the original document sheet in a multi-
sheet document stack, reproducing the multi-sheet
document by moving serially the sheets of the multi-
sheet document from a stack to an exposure platen,
and then to a stact, counting the number of documents
moved to the exposure platen and reproducing the
aforesaid original document sheet in response to said
count and the stored signals relating the position of
the original document sheet in the stack.

5. The method according to Claim 3 and wherein
the photoconductive member is moved in a predeter-
mined direction and the latent halftone pattern image
is formed in step (b} by illuminating a source of illumi-
nation, independent of imaging light reflected from or
transmitted through the original document sheet,
through a halftone screen.

6. The method according to Claim 5 and wherein
the original document sheet includes more than one
area of continuous tone images whose images are to
be reproduced on different areas of the photoconduc-
tive member and including the step of selectively vary-
ing the exposures of the halftone pattern images by
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said source of illumination to provide different expos-
ures of the latent halftone patterns formed on the
areas of the photoconductive member.

7. The method according to Claim 5 and including
the step (c) wherein the source of illumination is actt-
vated to provide illumination of a spectral content that
is substantially transparent to the halftone screen to
substantially erase charge from a selected area of the
photoconductive member to provide substantially no
developable halftone pattern image in said selected
area and wherein in step (b) the source of illumination
is activated to provide illumination of a substantially
different spectral content from that in step (c).

8. The method according to Claim 7 and wherein
the selected area is an interframe area on the photo-
conductive member.

9. The method according to Claim 5 and wherein
the halftone screen is movable between its position in
step (b) to another position where it does not block
illumination from the source of illumination and includ-
ing the step (c) of providing signals related to the posi-
tion of a different area on the photoconductive
member that is to be erased of charge so as to form
substantially no developable halftone image pattern
in said different area and (d) maintaining the screen
in said another position while illuminating the source
of illumination to erase charge from the different area
so as to form substantially no developable haiftone
image pattern in said different area.

10. The method according to Claim 9 and wherein
the different area is an interframe area on the photo-
conductive member.

11. The method according to Claim 1 wherein the
photoconductive member is moved in a predeter-
mined direction and the latent halftone pattern image
is formed in step (b) by illuminating a source of illumi-
nation, independent of imaging light reflected from or
transmitted through the original document sheet,
through a halftone screen.

12. The method according to Claim 11 and includ-
ing the step (c) wherein the source of illumination is
activated to provide illumination of a spectral content
thatis substantially transparent to the halftone screen
to substantially erase charge from a selected area of
the photoconductive member to provide substantially
no developable halftone pattern image in said selec-
ted area and where in in step (b) the source of llumi-
nation is activated to provide illumination of a
substantially different spectral content from that in
step (c).

13. The method according to Claim 12 wherein
the selected area is an interframe area on the photo-
conductive member.

14. Method for electrophotographically reproduc-
ing an original document sheet having a continuous
tone pictorial image information-content on an area
thereof and image information content of another kind
that is of non-continuous tone such as line-type infor-
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mation, the method including the steps of

(a) exposing a photoconductive member having

an electrostatic charge thereon to light modulated

with information of the original document sheet to
form a developable Iatent electrostatic image of
the information on the document sheet,

(b) developing the latent electrostatic image,

(c) transferring the developed image to a copy

sheet, '

characterized by

(d) generating signals related to the position of

the continuous tone image area on the original

document sheet relative to a reference position;
and

(e) in response to said signals separately expos-

ing the photoconductive member to light modu-

lated by a halftone screen pattern before, during
or subsequent to said first exposing step to form

a screened latent electrostatic image of the

haiftone screen pattern only in those areas of the

photoconductive member which comprise repro-
ductions of continuous tone information found in
the original document.

15. The method according to claims 1, 2, 3, 4 or
14 and wherein the latent halftone pattern image is
formed by exposing the photoconductive member to
a selected point light source(s) to form a simulated
latent halftone pattern image without light from said
point light sources passing through a screen pattemn.

16. The method of claim 15 and wherein the fre-
quency of light output(s) is modulated inaccordance
with the member’s movement.

17. Electrophotographic reproduction apparatus
for repraducing an original document sheet having a
continuous tone image on a portion thereof wherein
the image is to be reproduced as a halftone reproduc-
tion, the apparatus including means for supporting the
original document sheet at an exposure station,
means including a photoconductive member for form-
ing a developable electrostatic latent image when
subjected to imaging radiation from the original docu-
ment sheet; means for illuminating the original docu-
ment sheet and for imaging light from the original
document sheet onto an area of the photoconductive
member; characterized by

first means providing signals related to the
position of the continuous tone image area relative to
a reference element on the original document sheet;
and

programmable second means responsive to
said signals for forming a developable electrostatic
latent halftone pattern image on the portion of the area
of the photoconductive member which is to form the
reproduction of the continuous tone image area.

18. The apparatus according to Claim 17 and
including means for providing and storing signals
related to the position of the original document sheet
in a multi-sheet document stack, means for moving
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serially the sheets of the multi-sheet document to an
exposure platen from a stack to an exposure platen
and then fo a stack, means for counting the number
of documents moved to the exposure platen, and
means for reproducing the aforesaid original docu-
ment sheet in response to said count and the stored
signals relating to the position of the original docu-
ment sheet in the stack.

19. The apparatus according to Claim 17 and
wherein the original document sheet includes more
than one area of continuous tone images whose
images are to be reproduced on different areas of the
photoconductive member and the programmable
means includes means for selectively varying the
exposures of the halftone pattern images on the
photoconductive member to provide different expos-
ures of the latent halftone patterns formed on the
areas of the photoconductive member.

20. The apparatus according to Claim 19 and
wherein the means for selectively varying the expos-
ures of the halftone pattern images comprises illumi-
nation means independent of the means for
illuminating the original document sheet.

21. The apparatus according to Claim 20 and
including means for moving the photoconductive
member in a predetermined direction and wherein the
illumination means comprises a group of light emitting
poinis arranged transversely to the direction of move-
ment of the member; and wherein the programmable
means selectively illuminates the photoconductive
member in response to said signals.

22. The apparatus according to Claim 21 and
wherein the photoconductive member includes a
halftone screen integral therewith.

23. The apparatus according to Claim 17 and
including means for moving the photoconductive
member in a predetermined direction and the prog-
rammable means includes illumination means for
illuminating a halftone pattern on the portion of the
photoconductive member which is to form the repro-
duction of the continuous tone image area, the illumi-
nation means comprising a group of light emitting
points arranged transversely to the direction of move-
ment of the photoconductive member; and the prog-
rammable means selectively illuminates the
photoconductive member in response to said signals.

24. The apparatus according to Claim 23 and
wherein the photoconductive member includes a
halftone screen integral therewith.

25. The apparatus according to Claim 23 and
wherein the first means comprises a digitizing tablet.

26. The apparatus according to Claim 21 and
wherein the first means comprises a digitizing tablet.

27. The apparatus according to Claim 17 and
wherein the first means comprises a digitizing tablet.

28. The apparatus according to Claims 17, 18, or
27 and including means for moving the photoconduc-
tive member in a predetermined direction and the pro-
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grammable means includes point source exposing
means for generating a simulated latent halftone pat-
tern image without light from said point source expos-
ing means passing through a screen.

29. The apparatus according to claim 28 and whe-
rein the point source means exposing means com-
prises a series of light emitting point sources capable
of forming a series of uniformly spaced exposed pixel
areas that lie along a line transverse to the direction
of the photoconductive member’s movement and the
programmable means modulates the point sources
with a frequency related to the member's movement
and the aforesaid spacing between pixel areas.

30. Method for making electrophotographic
reproductions, the method including the steps of pro-
viding from a first source light modulated with image
information onto an electrostatically charged photo-
conductive member to form a developable electro-
static latent image of the image information on an area
of the photoconductive member;
characterized by

(a) providing signals related to the position of an
image area to be screened relative to a reference
position; and
(b) forming in response to said signals an electro-
static latent halftone pattern image using a source
independent of the first source on the portion of
the area of the photoconductive member which is
to form the reproduction of the image information
to be screened.

31. The method according to Claim 30 wherein
the reproduction also includes areas of information
that are not to be screened during the method of
reproduction and wherein a developable electrostatic
latent image of this type of information is recorded on
the photoconductive member on areas thereof not
modulated by an electrostatic halftone pattern image.

32, The method according to Claim 31 and inciud-
ing the step of developing the developable electro-
static latent images using opaque electroscopic toner
and transferring the images to a copy sheet to provide
on the copy sheet a halftone screen reproduction of
the information to be screened and a reproduction of
information that is not modulated with a halftone pat-
tern during the method of reproduction.

33. The method according to Claim 31 and whe-
rein the photoconductive member includes an integral
halftone screen pattern and the latent halftone pattern
image is formed in step (b) by illuminating a source of
#lumination, independent of imaging light reflected
from or transmitted through the original document
sheet, through the halftone screen.

34. Apparatus for making electrophotographic
reproductions from an electrostatically charged
photoconductive member for forming a developable
electrostatic latent image when subjected to imaging
radiation; means for exposing an area of the photo-
conductive member with light modulated with image
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information; characterized by:

first means providing signals related to the
position of an image area to be screened relative to a
reference element; and

second means independent of the first means
and responsive to said signals for forming a develop-
able electrostatic latent halftone pattern image on the
portion of the area of the photoconductive member
which is to form the reproduction of the image infor-
mation.

35. The apparatus according to Claim 34 and
including means for moving the photoconductive
member in a predetermined direction and the second
means includes point source exposing means for
generating a simulated latent halftone pattern image
without light from said point source exposing means
passing through a screen.

36. The apparatus according to Claim 35 and
wherein the point source means exposing means
comprises a series of light emitting point sources cap-
able of forming a series of uniformly spaced exposed
pixel areas that lie along a line transverse to the direc-
tion of the photoconductive member's movement and
the programmable means modulates the point sour-
ces with a frequency related to the member’s move-
ment and the aforesaid spacing between pixel areas.

37. Method for electrophotographically reproduc-
ing an original document sheet having a multicolor
continuous tone image on an area portion thereof
wherein the image is to be reproduced as a halftone
reproduction, the method including the steps of sup-
porting the original document sheet at an exposure
station, repeatedly illuminating the original document
sheet, imaging light reflected from or transmitted
through the original document sheet onto a photocon-
ductive member to form a plurality of developable
electrostatic latent color-separation images of the
document sheet on different image frames of the
photoconductive member; characterized by

(a) providing signals related to the position of the

continuous tone image area on the original docu-

ment sheet relative to a reference position; and

(b) forming in response to said signals electro-

static latent halftone-pattern color separation

images on the portions of the image frames which
are to form the reproductions of the continuous
tone image area.

38. The method according to Claim 37 wherein
the original document sheet also includes areas of
line-type information and wherein developable
electrostatic latent images of this type of information
are recorded on the image frames on areas thereof
not modulated by an electrostatic halftone pattern
image. '

39. The method according to Claim 38 and includ-
ing the step of developing the developable electro-
static latent images using opaque electroscopic
toners of different colors and transferring the images
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to a copy sheet to provide on the copy sheet a mul-
ticolor halftone screened reproduction of the continu-
ous tone image and a reproduction of the line-type
information that is not modulated with a halftone pat-
tern.

40. The method according to Claim 37 and whe-
rein the photoconductive member is moved in a pre-
determined direction and the latent halftone pattern
images are formed in step (b) by illuminating a source
of illumination, independent of imaging light reflected
from or transmitted through the original document
sheet, through a halftone screen.

41. The method according to Claim 40 and whe-
rein the original document sheet includes more than
one continuous tone image whose images are to be
reproduced on different areas of an image frame and
including the step of selectively varying the exposures
of the halftone pattern images by said source of illumi-
nation to provide different exposures of the latent
halftone patterns formed on the image frame.

42. The method according to claim 37 and whe-'

rein in step (a) the document sheet is automatically
scanned to determine the relative position(s) of areas
of continuous fone information on the document
sheet.
43. Method for mating electrophotographic repro-
ductions, the method including the steps of
(a) exposing a plurality of image frames of a
photoconductive member having an electrostatic
charge thereon to image forming iliumination to
form a plurality of developable latent color sepa-
ration electrostatic images of the information to
be reproduced which includes information that is
to be reproduced with a screen pattern and infor-
mation that is not to be reproduced with a screen
pattern,
(b) developing the latent electrostatic images
using toners of different colors,
(c) transfemring the developed images to a copy
sheet, characterized by
(d) generating signals related to the position of
the information that is to be reproduced with a
screen pattern relative to a reference position,
and
(e) in response to said signals separately expos-
ing at least some of the same image frames to
light modulated by a halftone screen pattern bef-
ore, during or subsequent to said first exposing
step to form a screened latent electrostatic image
of the halftone screen pattern only in those areas
of each image frame which are to reproduce the
information that is to be reproduced with the
screen pattern.
44. The method according to Claim 1, charac-
terized by
automatically sensing the relative position(s) of
areas of continuous tone information on the document
and generating signals relative thereto; and
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forming in response fo said signals an electro-
static latent halftone pattern image on the portion(s)
of the predetermined area(s) which is (are) to form the
reproduction(s) of the continuous fone image area(s).

45, The method according to Claim 44 wherein
the original document sheet includes areas of line-
type or alphanumeric information and wherein a
developable electrostatic latent image of this type of
information is recorded on the photoconductive mem-
ber on areas thereof not modulated by an electrostatic
halftone screen pattern image.

486. The method according to Claim 45 and includ-
ing the step of developing the developable electro-
static latent images using opaque electrostatic toner
and transferring the images to a copy sheet to provide
on the copy sheet a reproduction having a halftone
reproduction of an image and a reproduction of line-
type or alphanumeric information that has not been
modulated with a halftone screen pattern image.

47. The method according to Claim 14,

wherein in step (d) the relative position(s) of
areas of continuous tone information on the document
sheet are automatically sensed and

wherein in step (e), the electrostatic latent
image is formed, in response to said signals, with a
halfione screen pattern only in those areas which
comprise reproductions of continuous tone infor-
mation found in the original document sheet.

48. Electrophotographic reproduction apparatus
according to Claim 17, characterized by

means for automatically sensing the relative
positions of areas of continuous tone information on
the document sheet and for generating signals rela-
tive thereto;

means responsive to said signals for forming a
developable electrostatic latent halftone pattemn
image on the portion of the predetermined area which
is to form the reproduction of the continuous tone
image area.

49. The apparatus of Claim 48 and wherein the
sensing means comprises image sensing means for
sensing illumination from the original document
sheet.

50. The apparatus of Claim 49 and wherein the
apparatus includes means for illuminating the docu-
ment sheet with a preflash prior to illuminating the
document sheet with a mainflash and wherein the
apparatus further includes means for developing a
latent electrostatic image formed on the photoconduc-
tive member with the mainflash and not developing a
latent electrostatic image formed on the photoconduc-
tive member with the preflash; and wherein the sens-
ing means senses the preflash illumination from the
original document sheet.

51. The apparatus of Claim 49 and wherein the
automatic sensing means senses imaging illumi-
nation from the original document sheet that passes
through the photoconductive member.
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52. The apparatus of Claim 48 and wherein the
automatic sensing means senses the document sheet
as it is being moved into the exposure station.

§3. The apparatus of Claim 48 and wherein the
apparatus includes means for illuminating the docu-
ment sheet with a preflash prior to illuminating the
document sheet with a mainflash and wherein the
apparatus further includes means for developing
separate latent electrostatic images of the document
sheet formed on the photoconductive member with
the preflash and mainflash; and wherein the sensing
means senses the developed image on the photocon-
ductive member when sensing the relative position(s)
of areas of continuous tone information on the
developed image made using the preflash.

Patentanspriiche

1. Verfahren zum auf elekirofotografischem
Wege erfolgenden Herstellen einer Kopie nach einer
Vorlage, die in einem Teilbereich ein als Rasterkopie
zu reproduzierendes Halbtonbild aufweist, wobei das
Verfahren folgende Schritte umfalt: Halten der Vor-
lage in einer Belichtungsstation, Beleuchten der Vor-
lage, Abbilden von durch die Vorlage refiektierten
oder durch die Vorlage hindurchtretenden Lichts auf
einem fotoleitfahigen Element zur Bildung eines ent-
wickelbaren, latenten elektrostatischen Bildes der
Vorlage auf einer Flache des fotoleitfdhigen Ele-
ments, gekennzeichnet durch

a) Erzeugen von die Lage des Halbtonbildfeldes

auf der Vorlage relativ zu einer Bezugslage kenn-

zeichnenden Signalen, und

b) Erzeugen eines latenten elekirostatischen

Rastermusters in demjenigen Flachenbereich

eines fotoleitfahigen Elements, in welchem die

Reproduktion des Halbtonbildes vorgesehen ist.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dal das Original Strichvorlagenbereiche
enthélt, und daB ein entwickelbares, latentes elektro-
statisches Bild der Strichvoriage auf dem fotoleitfahi-
gen Element in soichen Bereichen aufgezeichnet
wird, die kein elektrostatisch erzeugtes Rastermuster
enthalten.

3. Verfahren nach Anspruch 2, gekennzeichnet
durch die Verwendung von lichtundurchldssigem
elektroskopischem Toner beim Entwickeln der ent-
wickelbaren, latenten elektrostatischen Bilder und die
anschlieRende Bildibertragung, um eine Rasterkopie
des Halbtonbildes und eine ungerasterte Kopie der
Strichvoriage auf dem Kopieblaft zu erhalten.

4. Verfahren nach Anspruch 3, gekennzeichnet
durch die Erzeugung und Speicherung von die jewei-
lige Lage einer Vorlage im Vorlagenstapel kennzeich-
nenden Signalen, Kopieren des Vorlagenstapels
durch aufeinanderfolgendes Bewegen der einzelnen
Blatter vom Stapel zur Belichtungsstation und zuriick,
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Zahlen der zur Belichtungsstation bewegten Vorlagen
und Kopieren der Vorlage in Abh#ngigkeit vom Zahi-
wert und den die Lage der Vorlage im Stapel kenn-
zeichnenden Signalen.

8. Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, daR das fotoleitfahige Element in einer vor-
gegebenen Richtung bewegt und das latente
Rastermuster gemaR Schritt b) mittels von einer Licht-
quelle abgegebenem und durch ein Raster hindurch-
tretendem Licht erzeugt wird, unabhangig von dem
von der Vorlage reflektierten oder durch diese hin-
durchtretenden Licht zur Erzeugung der Abbildung.

6. Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, daB bei Vorliegen mehrerer in unterschied-
lichen Bereichen des fotoleitfdhigen Elements zu
reproduzierenden Halbtonbildbereiche in der Vorlage
die Belichtung der Rasterbilder mittels der Lichtquelle
wahlweise variierbar ist, um die in den verschiedenen
Bereichen des fotoleitfahigen Elements erzeugten
Rastermuster unterschiedlich zu belichten.

7. Verfahren nach Anspruch 5, gekennzeichnet
durch einen weiteren Verfahrensschritt ¢), bei dem
die Lichtquelle Licht mit einer spektralen Zusammen-
setzung abgibt, fir die der Raster im wesentlichen
durchlassig ist, so daR die Ladung eines ausgewahi-
ten Bereichs des fotoleitfahigen Elements im wesent-
lichen gelGscht wird, um die Erzeugung eines
entwickelbaren Rastenmusters in dem ausgewahlten
Bereich weitgehend zu verhindern, und dadurch
gekennzeichnet, da gemaR Schiitt b) die Lichtquelle
eingeschaltet wird, um eine Belichtung mit einer von
Schritt ¢) im wesentlichen abweichenden Lichtart zu
erhalten.

8. Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, daB sich der ausgewahite Bereich zwischen
zwei Bildfeldern des fotoleitfahigen Elements befin-
det.

9. Verfahren nach Anspruch 5, dadurch gekenn-
zeichnnet, dal der Raster zwischen einer Stellung
gemaR Schritt b) und einer anderen Stellung beweg-
bar ist, in welcher er den Stralhengang der Lichtquelle
nicht blockiert, und gekennzeichnet durch den Schritt
¢) zur Erzeugung von Signalen, die der Lage eines
weiteren Bereichs auf dem fotoleitfahigen Element
zugeordnet sind, in dem die Ladung gelSscht werden
soll, so daR im wesentiichen kein Rastermuster in
dem weiteren Bereich erzeugbar ist, und durch einen
weiteren Verfahrensschritt d), in dem der Raster in
der anderen Stellung verbleibt, wahrend die Licht-
quelle Licht zur Loschung der Ladung von dem wei-
teren Bereich abgibt, um die Erzeugung eines
entwickelbaren Rastermusters in dem weiteren
Bereich weitgehend zu verhindern.

10. Verfahren nach Anspruch 9, dadurch gekenn-
zeichnet, daB sich der weitere Bereich zwischen zwei
Bildfeldern des fotoleitféahigen Elements befindet.

11. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daR das fotoleitfahige Element in einer vor-
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gegebenen Richtung bewegt wird und das latente
Rastermuster gemaR Schritt b ) durch das durch
einen Raster hindurchtretende Licht einer Lichtquelle
erzeugt wird, unabhangig von dem von der Vorlage
reflektierten oder durch die Vorlage hindurchtreten-
den Licht zur Erzeugung der Abbildung.

12. Verfahren nach Anspruch 11, dadurch
gekennzeichnet, daR gemag Schritt ¢) die Lichtquelle
Licht mit einer spekiralen Zusammensetzung abgibt,
fiir die der Raster im wesentlichen durchléssig ist, so
daR die Ladung eines ausgewalhten Bereichs des
fotoleitfahigen Elements im wesentlichen geldscht
wird, um die Erzeugung eines entwickelbaren Raster-
musters in dem ausgewélhten Bereich weitgehend zu
verhindern, und dadurch gekennzeichnet, daB
geméR Schritt b ) die Lichtquelle eingeschaltet wird,
um eine Beleuchtung mit einer von Schiitt ¢} im
wesentlichen abweichenden Lichtart zu erhalten.

13. Verfahren nach Anspruch 12, dadurch
gekennzeichnet, daB sich der ausgewélhte Bereich
zwischen zwei Bildfeldern des fotoleitfahigen Ele-
ments befindet.

14. Verfahren zum elektrofotografischen Kopie-
ren einer Voriage mit einem in einem Vorlagenbereich
vorhandeden Halbtonbild sowie einem eine anders
geartete Bildinformation wie beispielsweise Strichin-
formation aufweisenden Fl&chenbereich, wobei das
Verfahren folgende Schritte umfaRt:

a) Belichten eines mit einer elektrostatischen

Ladung beaufschlagten fotoleitfahigen Elements

mit durch Vorageninformationen moduliertem

Licht, uni ein entwickelbares, latentes elekirosta-

tisches Bild der Vorlageninformationen zu erzeu-

gen,

b) Entwickeln des latenten elektrostatischen Bil-

des,

c) Ubertragen des entwickelten Bildes auf ein

Kopieblatt,

gekennzeichnet durch

d) Erzeugen der die Lage des Halbtonbildes auf

der Vorlage gegenilber einer Bezugslage kenn-

zeichnenden Signale; und

e) getrennt erfolgendes Belichten des fotoleitfahi-

gen Elements in Abhangigkeit von den Signalen

mit Licht, das vor, wéhrend oder nach dem ersten

Belichtungsschritt mittels eines Rasters modu-

liert wurde, um ein elektrostatisches Latentbild

des
Rastermusters nur in den Bereichen des
fotoleitfahigen Elements zu erzeugen, die fiir die

Reproduktionen von in der Voriage vorhandenen

Halbtoninformationen vorgesehen sind.

15. Verfahren nach den Anspriichen 1, 2, 3, 4
oder 14, dadurch gekennzeichnet, daR das latente
Rastermuster durch Belichten des fotoleitfahigen Ele-
ments mittels einer auswéhlbaren Punktlichtquelle
oder -quellen erzeugt wird, um ein simuliertes laten-
tes Rastermuster herzustellen, ohne daR Licht von
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den Punktiichtquellen einen Raster passiert.

16. Verfahren nach Anspruch 15, dadurch
gekennzeichnet, daB die Lichtaussendefrequenz in
Abhangigkeit von der Fortbewegungsgeschwindig-
keit des fotoleitfahigen Elements gesteuert ist.

17. Vorrichtung zum auf elekirofotografischem
Wege erfolgenden Herstellen einer Kopie nach einer
Vorlage, die in einem Teilbereich ein als Rasterkopie
zu reproduzierendes Halbtonbild aufweist, wobei die
Vorrichtung Mittel umfat, die die Vorage in der
Belichtungsstation halten, sowie ein fotoleitféhiges
Element einschlieRende Mittel zum Erzeugen eines
entwickelbaren, elekirostatischen Latentbildes in
Abhéngigkeit von der Beaufschlagung mit von der
Vorlage kommendem Licht, und Mittel zum Beleuch-
ten der Vorlage, um dieselbe auf einem Abschnitt des
fotoleitfahigen Elements abzubilden, gekennzeich-
net durch

erste Mittel zum Erzeugen der die Lage des
Halbtonbildes auf der Vorlage gegeniber einer
Bezugslage kennzeichnenden Signale; und

programmierbare, auf die vorstehend erwdhn-
ten Signale ansprechende zweite Mittel zum Erzeu-
gen eines entwickelbaren, latenten elektrostatischen
Rastermusters auf dem Abschnitt des fotoleitfahigen
Elements, der fiir die Reproduktion des Halbtonbild-
feldes vorgesehen ist.

18. Kopiervorrichtung nach Anspruch 17,
gekennzeichnet durch Mittel zum Erzeugen und Spei-
chern von die jeweilige Lage einer Vorlage im Voria-
genstapel kennzeichnenden Signalen, Mittel zum
aufeinanderfolgenden Bewegen der einzelnen Bléatter
vom Stapel zur Belichtungsstation und zuriick, Mittel
zum Zzhlen der zur Belichtungsstation bewegten Vor-
lagen und Mittel zum Kopieren der Voriage in Abhan-
gigkeit vom Zahiwert und den die Lage der Vorlage im
Stapel kennzeichenden Signalen.

19. Kopiervorrichtung nach Anspruch 17,
dadurch gekennzeichnet, daR die Vorlage minde-
stens zwei in unterschiedlichen Bereichen des foto-
leitfahigen  Elements zu  reproduzierenden
Halbtonbildbereiche aufweist, und daR die program-
mierbaren Mittel eine Einrichtung zum wahlweisen
Variieren der Belichtungen der Rastermuster auf dem
fotoleitfahigen Element aufweisen, um die in den ver-
schiedenen Bereichen des fotoleitfahigen Elements
gebildeten latenten Rastermuster unterschiedlich zu
belichten.

20. Kopiervomrichtung nach Anspruch 19,
dadurch gekennzeichnet, daR die Einrichtung zum
wahlweisen Variieren der Belichtungen der Raster-
muster Beleuchtungsmittel aufweist, die von den Mit-
teln zum Beleuchten der Vorlage unabhéngig sind.

21. Kopiervorrichtung nach Anspruch 20,
gekennzeichnet durch Mittel zum Bewegen des foto-
leitfahigen Elements in vorgegebener Richtung, und
dadurch, daR die Beleuchtungsmittel eine sich quer
zur Bewegungsrichtung des fotoleitfahigen Elements



37 EP 0 255 543 B1 38

erstreckende Anordnung von Punktlichtquellen ist,
und daR die programmierbaren Mittel das fotoleitfa-
hige Element in Abhéngigkeit von den erwahnten
Signalen in auswahlbaren Bereichen beleuchten.

22. Kopiervorrichtung nach Anspruch 21,
dadurch gekennzeichnet, daR das fotoleitfdhige Ele-
ment einen integrierten Raster aufweist.

23. Kopiervorrichtung nach Anspruch 17,
gekennzeichnet durch Mittel zum Bewegen des foto-
leitf&higen Elements in vorgegebener Richtung, und
dadurch, daB die programmierbaren Mittel Beleuch-
tungsmittel zum Beleuchten eines Rasters in einem
Abschnitt des fotoleitfdhigen Elements, in dem die
Reproduktion des Halbtonbildbereichs erfolgen soll,
aufweisen, wobei die Beleuchtungsmittel eine sich
quer zur Bewegungsrichtung des fotoleitfahigen Ele-
ments erstreckende Anordnung von Punktlichtquel-
len umfassen, und daf die programmierbaren Mittel
das fotoleitfahige Element in Abhéngigkeit von den
erwzhnten Signalen in auswdhlbaren Bereichen
beleuchten.

24, Kopiervomrichtung nach Anspruch 23,
dadurch gekennzeichnet, daf} das fotoleitfahige Ele-
ment einem intergrierten Raster aufweist.

25. Kopiervorrichtung nach Anspruch 23,
dadurch gekennzeichnet, daR die ersten Mittel ein
Digitalisierungstableau aufweisen.

26. Kopiervorrichtung nach Anspruch 21,
dadurch gekennzeichnet, daB die programmierbaren
Mittel ein Digitalisierungstableau aufweisen.

27. Kopiervorrichtung nach Anspruch 17,
dadurch gekennzeichnet, daB die programmierbaren
Mittel ein Digitalisierungstableau aufweisen.

28. Kopiervorrichtung nach Anspruch 17, 18 oder
27, dadurch gekennzeichnet, daR die Mittel zum
Bewegen des fotoleitfahigen Elements in vorgegebe-
ner Richtung vorgesehen sind, und die programmier-
baren Mittel eine aus einer
Punkilichtquellenanordnung bestehende Belich-
tungseinrichtung zum Erzeugen eines simulierten
latenten Rastermusters aufweisen, ohne daR von der
Punkticht-Belichtungseinrichtung abgegebenes
Licht einen Raster passiert.

29. Kopiervorrichtung nach Anspruch 28,
dadurch gekennzeichnet, dal die Punktlicht-Belich-
tungseinrichtung eine Reihe lichtemittierender Punkt-
lichtquellen zur Erzeugung einer Reihe belichteter
und gleichmaRig beabstandeter Pixelbereiche auf-
weist, welche sich iber eine quer zur Bewegungsrich-
tung des fotoleitfahigen Elements verlaufenden Zeile
ersfrecken, und da die programmierbaren Mittel die
Punkflichtquellen mit einer von der Fortbewegungs-
geschwindigkeit des fotoleitféhigen Elements und
dem Pixelabstand abhangigen Frequenz steuern.

380. Verfahren zur Herstellung von elekirofotogra-
fischen Kopien durch Beaufschlagung eines elekiro-
statisch aufgeladenen fotoleitfahigen Elements mit
durch Bildinformation moduliertem Licht einer ersten

10

15

20

25

30

35

40

20

Lichtquelle, um ein entwickelbares latentes elektro-
statisches Bild der Bild-information auf einem
Abschnitt des fotoleitfihigen Elements zu erzeugen,
gekennzeichnet durch

a) Erzeugen von die Lage eines aufzurasternden
Bildbereichs relativ zu einer Bezugslage kenn-
zeichnenden Signalen; und
b) Erzeugen eines latenten elektrostatischen
Rastermusters in Abhangigkeit von den informa-
tionssignalen mittels einer von der ersten Licht-
quelle unabhangigen Lichtquelle auf einem fiir
die Reproduktion der aufzurasternden Bildinfor-
mation vorgesehenen Abschniit des fotoleitfahi-
gen Elements.

31. Verfahren nach Anspruch 30, dadurch
gekennzeichnet, daR die Reproduktion zusatzlich
informationsbereiche aufweist, die bei der Durchfiih-
rung des Kopierverfahrens keine Aufrasterung erfor-
dern, und daR ein entwickelbares elekirostatisches
Latentbild solcher Informationsbereiche in Bereichen
des fotoleitfahigen Elements aufgezeichnet wird, die
nicht durch ein elektrostatisches Rastermuster modu-
liert wurden.

32. Verfahren nach Anspruch 31, gekennzeich-
net durch Entwickeln des entwickelbaren, latenten
elektrostatischen Bildes mit lichtundurchidssigem
elektroskopischem Toner und die Bildibertragung auf
ein Kopieblatt, um darauf eine Rasterkopie der aufge-
rasterten Information und eine Kopie der wahrend der
Durchfihrung des Kopierverfahrens nicht mit einem
Rastermuster modulierten Information zu erzeugen.

33. Verfahren nach Anspruch 31, dadurch
gekennzeichnet, daR das fotoleitfihige Element ein
integriertes Rastermuster aufweist, und daf in Schritt
b) das latente Rastermuster mittels von einer Licht-
quelle abgegebenem und durch den Raster hindurch-
tretendem Licht erzeugt wird, unabhéngig von dem
von der Vorlage reflektierten oder durch diese hin-
durchtretenden Licht zur Erzeugung der Abbildung.

34. Vorrichtung fiir die Herstellung von elektrofo-
tografischen Kopien unter Verwendung eines elekiro-
statisch aufgeladenen fotoleitfahigen Elements,
welches bei bildmaRiger Belichtung ein entwickelba-
res, elektrostatisches Latentbild erzeugt, mit Mitteln
zum Belichten eines Abschnitts des fotoleitfahigen
Elements mit durch Bildinformation moduliertem
Licht, gekennzeichnet durch

erste Mittel zum Erzeugen von die Lage eines
aufzurasternden Bildbereichs relativ zu einer Bezugs-
lage kennzeichnenden Signalen; und

zweite Mittel, die von den ersten Mitteln unab-
hangig sind und auf die Signale ansprechen, um ein
entwickelbares, latentes elektrostatisches Rasterbil-
des auf dem zur Erzeugung der Kopie der Bildinfor-
mation vorgesehenen Abschnitt des fotoleitfahigen
Elements, der die Kopie der Bildinformation enthalten
soll, zu erzeugen.

35. Vorrichtung nach Anspruch 34, gekennzeich-
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net durch Mittel zum Bewegen des fotoleitfahigen Ele-
ments in vorgegebener Richtung, und dadurch, daf
die zweiten Mittel eine Punktlichtquellen aufweisende
Belichtungseinrichtung zum Erzeugen eines simulier-
ten latenten Rastermusters umfassen, ohne daB
deren Licht einen Raster passiert.

36. Vorrichtung nach Anspruch 35, dadurch
gekennzeichnet, daB die Punktlich-Belichtungsein-
richtung eine Reihe von lichtemittierenden Punkicht-
quellen zur Erzeugung einer Reihe gleichmaBig
beabstandeter, belichteter Pixelbereiche umfaft, wel-
che sich Gber eine quer zur Bewegung des fotoleit-
fahigen Elements verlaufende Zeile erstrecken, und
daR die programmierbaren Mittel die Punktilichtquel-
len mit einer von der Fortbewegungsgeschwindigkeit
des fotoleitfahigen Elements und dem Pixelabstand
abhéngigen Frequenz steuern.

37. Verfahren zum auf elektrofotografischem
Wege erfolgenden Herstellen einer Kopie nach einer
Voriage, die in einem Teilbereich ein als Rasterkopie
zu reproduzierendes Farbbild aufweist, wobei das
Verfahren folgende Schritte umfaft:

Halten der Vorlage in einer Belichtungsstation,
wiederholtes Beleuchten der Vorlage, und Abbilden
des von der Vorlage reflektierten oder durch die Vor-
lage hindurchtretenden Lichts auf einem fotoleitfahi-
gen Element zur Erzeugung einer Mehrzahl von
entwickelbaren latenten elektrostatischen Farbaus-
zugsbildern der Vorlage auf unterschiedlichen Bildfel-
dern des fotoleitfahigen Elements, gekennzeichnet
durch

a) Erzeugen von die Lage des Farbbildfeldes auf

der Vorlage relativ zu einer Bezugslage kenn-

zeichnenden Signalen, und

b) Erzeugen von latenten elektrostatischen

Rasterfarbausziigen in Abhangigkeit von diesen

Signalen in denjenigen Flachenbereichen der

Bildfelder, in welchen die Wiedergabe des

Rasterfarbbildes vorgesehen ist.

38. Verfahren nach Anspruch 37, dadurch
gekennzeichnet, dal das Original Strichvoriagenbe-
reiche enthilt, und daR entwickelbare, latente elektro-
statische Bilder der Strichvorlage auf den Bildfeldern
aufgezeichnet werden, und zwar in Bereichen, die
kein elekirostatisch erzeugtes Rastermuster enthal-
ten.

39. Verfahren nach Anspruch 38, gekennzeich-
net durch die Verwendung unterschiedlicher lichtun-
durchlassiger elektroskopischer Farbtoner beim
Entwickeln der entwickelbaren, latenten elektrostati-
schen Bilder und anschlieRender Bildiibertragung,
um eine Rasterfarbkopie des Farbbildes und eine
ungerasterte Kopie der Strichvoriage auf dem Kopie-
blatt zu erhalten.

40. Verfahren nach Anspruch 37, dadurch
gekennzeichnet, daR das fotoleitfdhige Element in
vorgegebener Richtung bewegt wird und die latenten
Rasterbilder gemaR Schritt b) durch Beleuchten mit
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einer Lichtquelle durch ein Raster hindurch erzeugt
werden, unabhangig von dem von der Vorlage reflek-
tierten oder durch diese hindurchtretenden Licht zur
Erzeugung der Abbildung.

41. Verfahren nach Anspruch 40, dadurch
gekennzeichnet, da die Vorlage mehr als einen
Bereich von Halbtonbildern aufweist, deren Bilder in
unterschiedlichen Bereichen der Bildfelder reprodu-
ziert werden sollen, und daR die Belichtungen der
Rasterbilder durch die Lichtquelle variierbar sind, um
in den Bildfeldern unterschiediich belichtete latente
Rasterbilder zu erzeugen.

42. Verfahren nach Anspruch 37, dadurch
gekennzeichnet, daB in Schritt a) die Vorlage automa-
tisch abgetastet wird, um die jeweilige Lage der Halb-
tonbildbereiche auf der Vorlage festzustellen.

43. Verfahren zum Herstellen von elektrofotogra-
fischen Kopien, wobei das Verfahren folgende
Schritte umfalt:

a) bildmzRiges Belichten mehrerer Bildfelder

eines fotoleitfihigen Elements mit aufgebrachter

elektrostatischer Ladung, um mehrere entwickel-
bare, latente elektrostatische Farbausziige der
gerastert oder ungerastert zu reproduzierenden

Voriagenbereiche zu erzeugen,

b) Entwickeln der latenten elektrostatischen Bil-

der mit Toner unterschiedlicher Farbe,

¢) Ubertragen der entwickelten Bilder auf ein

Kopieblatt,

gekennzeichnet durch

d) Erzeugen von die Lage der aufzurasternden

Information auf der Vorlage relativ zu einer

Bezugslage kennzeichnenden Sighalen, und

e) signalabhangig unterschiedlich erfolgendes

Belichten wenigstens einiger der gleichen Bildfel-

der mit durch ein Raster vor, wahrend oder nach

dem ersten Belichtungsschritt moduliertem Licht,
um ein aufgerastertes latentes elektrostatisches

Bild des Rastermusters in denjenigen Bereichen

jedes Bildfeldes zu erzeugen, in denen die Wie-

dergabe von aufzurasternden Informationen vor-
gesehen ist.

44, Verfahren nach Anspruch 1, gekennzeichnet
durch

eine automatische Lageemittiung der auf der
Voriage vorhandenen Halbtoninformationsbereiche
und Erzeugung lagebezogener Signale; und

Erzeugen eines latenten elektrostatischen
Rasterbildes in Abhangigkeit von diesen Signalen in
dem (den) Abschniti(en) des (der) vorbestimmten
Bereichs (Bereiche), der (die) fir die Reproduk-
tion(en) des (der) Halbtonbildes (-bilder) vorgesehen
ist ( sind).

45. Verfzhren nach Anspruch 44, dadurch
gekennzeichnet, daR die Vorlage Bereiche von
Strich- oder alphanumerischer Information aufweisen
und dal ein entwickelbares, latentes elektrostati-
sches Bild solcher Vorlagenbereiche auf dem fotoleit-
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fahigen Element in Bereichen aufgezeichnet wird, die
nicht durch ein elekirostatisches Rasterbild moduliert
wurden.

486. Verfahren nach Anspruch 45, gekennzeich-
net durch das Entwickein des entwickelbaren latenten
elekfrostatischen Bildes mittels lichtundurchlé@ssigem
Toner und die anschlieRende Bildiibertragung auf ein
Kopieblaft, um darauf die Reproduktion einer Raster-
kopie eines Bildes sowie einer Kopie mit Strich- oder
alphanumerischer Information, die nicht durch ein
Rasterbild moduliert wurde, zu erzeugen.

47. Verfahren nach Anspruch 14,

dadurch gekennzeichnet, daf in Schritt d) die
Lage von Halbtoninformation enthaltenden Vorlagen-
bereichen automatisch ermittelt wird, und

in Schritt e) in Abhéngigkeit von den Signalen
das latente elektrostatische Bild nur in denjenigen
Bereichen mit einem Raster erzeugt wird, die fiir die
Reproduktion von auf der Vorlage vorhandenen Halb-
toninformationen vorgesehen sind.

48. Elektrofotografische Kopiervorrichtung nach
Anspruch 17, gekennzeichnet durch

Mittel zur automatischen Lageermittlung von
Halbtoninformationsbereichen der Vorlage und zum
Erzeugen lagebezogener Signale;

und auf die Signale ansprechende Mittel zum
Erzeugen eines entwickelbaren, latenten elekfrostati-
schen Rasterbildes in demjenigen Teil des vorgege-
benen Bereichs, der fiir die Reproduktion des
Halbtonbildbereichs vorgesehen ist.

49, Kopiervorrichtung nach Anspruch 48,
dadurch gekennzeichnet, daB die Mittel zur Lageer-
mittlung eine Einrichtung zum bildmaRigen Erfassen
der von der Vorlage ausgehenden Beleuchtung auf-
weisen.

§0. Kopiervorrichtung nach Anspruch 49,
dadurch gekennzeichnet, daR die Vorrichtung Mitte!
zum Beleuchten der Vorlage mittels eines Vorblitzes
vor ihrer Beleuchtung durch einen Hauptblitz auf-
weist, daR die Vorrichtung femer Mittel zum Ent-
wickeln eines auf dem fotoleitfahigen Element mittels
des Hauptblitzes, jedoch nicht durch den Vorblitz
erzeugten latenten elektrostatischen Bildes aufweist,
und daR die Mittel zur Ermitteln und Erfassen die von
der Vorlage ausgehende Vorblitzbeleuchtung fest-
stellen.

51. Kopiervorrichtung nach Anspruch 489,
dadurch gekennzeichnet, daR die automatischen Mit-
tel die von der Vorlage ausgehende und durch das
fotoleitfahige Element hindurchdringende Abbil-
dungsbeleuchtung abtastet.

52. Kopiervorrichtung nach Anspruch 48,
dadurch gekennzeichnet, daf die automatischen Mit-
tel die Vorlage wahrend ihrer Bewegung in die Belich-
tungsstation abtasten.

53. Kopiervorrichtung nach Anspruch 48,
dadurch gekennzeichnet, da die Vorrichtung Mittel
zum Beleuchten der Vorlage mittels eines Vorblitzes
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vor ihrer Beleuchtung mit dem Hauptblitz aufweist,
daR die Vorrichtung ferner Mittel zum Entwickeln ein-
zelner auf dem fotoleitfahigen Element mittels Vor-
und Hauptblitz erzeugter latenter elektrostatischer
Bilder der Vorlage aufweist, und daB die Mittel das auf
dem fotoleitfahigen Element entwickelte Bild bei der
Lageermittiung von Halbtoninformationsbereichen
des mit dem Vorblitz erzeugten entwickelten Bildes
abtasten.

Revendications

1. Procédé pour reproduire électrophotographi-
quement une feuille d’'un document original ayant une
image a tons continus sur une portion de surface,
dans lequel I'image doit &tre reproduite en dégradés
de tons, le procédé comprenant les étapes suivan-
tes : supporter la feuille du document original au
niveau d'un poste d’exposition, éclairer le document
original, former une image de la lumiére réfiéchie par,
ou transmise au travers du document original sur un
organe photoconducteur, afin de former une image
latente électrostatique développable du document
sur une zone de I'organe photoconducteur ; caracté-
risé par les étapes suivantes:

a) fournir des signaux relatifs a Ia position de Ia

plage d'image & tons continus du document origi-

nal par rapport & une position de référence ; et

b) former en réponse auxdits signaux une image

latente électrostatique & dégradés de tons sur la

portion de la surface de I'organe photoconduc-
teur pour former la reproduction de la plage
d’image a tons continus.

2. Procédé selon la revendication 1 dans lequel
le document original comprend également des zones
d’informations en lignes et dans lequel une image
latente électrostatique développable contenant ce
type d’informations est enregistrée sur des plages de
lorgane photoconducteur non modulées par une
image électrostatique a dégradés de tons.

3. Procédé selon la revendication 2 comprenant
les étapes suivantes : développer les images latentes
électrostatiques développables en utilisant un révéla-
teur électroscopique opaque et ; transférer les ima-
ges sur une feuille de copie afin d'abtenir, sur cette
feuille, une reproduction tramée 2 dégradés de tons
de l'image a tons continus et une reproduction des
informations en lignes qui n'est pas modulée au
moyen d’'un mofif & dégradés de tons.

4. Procédé selon la revendication 3 consistant &
fournir et emmagasiner les signaux relatifs a la posi-
tion du document original dans un empilement de
documents a feuilles multiples, & reproduire le docu-
ment a feuilles multiples en déplagant en série les
feuilles dudit empilement vers une plaque d'exposi-
tion, puis vers un autre empilement, en comptabilisant
le nombre de documents transférés vers la plaque
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d'exposition et en reproduisant ladite feuille du docu-
ment original en réponse au nombre obtenu et aux
sighaux emmagasinés relatifs & la position du docu-
ment original dans I'empilement.

5. Procédé selon la revendication 3 dans leque!
I'organe photoconducteur se déplace dans une direc-
tion prédéterminée et ol I'image latente & dégradés
de tons est formée dans I'étape (b) en utilisant une
source d’éclairement, indépendamment de I'éclaire-
ment formant image réfléchi par, ou transmis au tra-
vers du document original, au travers d'un écran de
tramage.

6. Procédé selon la revendication 5 dans lequel
le document original comprend plus d'une plage
d'images & tons continus qui doivent étre reproduites
sur différentes surfaces de I'organe photoconducteur
et consistant & faire varier sélectivement les exposi-
tions des images & dégradés de tons au moyen de
ladite source d’éclairement afin d’obtenir différentes
expositions des motifs latents a dégradés de tons for-
més sur les surfaces de I'organe photoconducteur.

7. Procédé selon ia revendication § comprenant
I'étape (c) dans lequel la source d’éclairement est
activée afin de former un éclairement dont le spectre
est pratiguement transparent & I'écran de tramage
pour éliminer la charge provenant d’une surface
sélectionnée de l'organe photoconducteur afin de ne
former pratiquement aucune image développable a
dégradés de tons dans ladite surface sélectionnée et
ou, dans I'étape (b), 1a source d’éclairement est acti-
vée afin de former un éclairement dont le spectre est
trés différent de celui de I'étape (c).

8. Procédé selon la revendication 7 dans lequel
la plage sélectionnée est une portion d’inter-plages
sur I'organe photoconducteur.

g. Procédé selon la revendication 5 dans lequel
I’écran de tramage peut étre déplacé entre la position
dans I'étape (b) vers une autre position ot il n'aéte
pas P'éclairement provenant de la source d'éclaire-
ment et comprenant I'étape (c) qui consiste & fournir
des signaux relatifs & la position d'une surface diffé-
rente sur l'organe photoconducteur dont la charge
doit étre éliminée, de maniére a ne former pratique-
ment aucune image développable & dégradés de tons
dans ladite surface différente et (d) & maintenirI'écran
dans ladite autre position tout en utilisant la source
d'éclairement pour éliminer la charge provenant de la
surface différente de maniére & ne former pratique-
ment aucune image développable & dégradés de tons
dans ladite surface différente.

10. Procédé selon la revendication 9 dans lequel
la plage différente est une portion d'inter-plage sur
Porgane photoconducteur.

11. Procédé selon ia revendication 1 dans lequel
Porgane photoconducteur se déplace dans une direc-
tion prédéterminée et ou I'image latente & dégradés
de tons est formée dans I'étape (b) en utilisant une
source d’éclairement, indépendamment de la lumiére
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de formation d'image réfléchie par, ou transmise au
travers du document original, au travers d’'un écran de
tramage.

12. Procédé selon la revendication 11 compre-
nant P'étape (c) dans lequel la source d'éclairement
est activée afin de fournir un éclairement dontle spec-
tre est pratiquement transparent a I'écran de ramage
pour éliminer sensiblement toutes les charges prove-
nant d'une surface sélectionnée de P'organe photo-
conducteur afin de ne former pratiqguement aucune
image développable a dégradés de tons dans ladite
surface sélectionnée et ot, dans I'étape (b), la source
d'éclairement est activée pour former un éclairement
dont le spectre est trés différent de celui de I'étape (c).

13. Procédé seion la revendication 12 dans
lequel 1a plage sélectionnée est une portion d’inter-
plages sur I'organe photoconducteur.

14. Procédé pour reproduire électrophotographi-
guement une feuille d’'un document original compre-
nant des informations images picturales a tons
continus sur une plage dudit document et des infor-
mations images d’'un autre type, c'est-a-dire & tons
non continus telles que des informations sous forme
de lignes, le procédé comprenant les étapes suivan-
tes:

a) exposer un organe photoconducteur ayantune
charge électrostatique, & une lumiére modulée
selon I'information du document original afin de
former une image électrostatique latente déve-
loppable de I'information contenue dans le docu-
ment ;

b) développer I'image latente électrostatique ;

¢) transférer I'image développée sur une feuille

de copie; ledit procédé étant caractérisé par les

étapes suivantes :

d) générer des signaux relatifs & la position de la

plage d'image & tons continus sur le document

original par rapport & une position de référence ;

e) en réponse auxdits signaux, exposer séparé-

ment 'organe photoconducteur & une lumiére

modulée par un écran de tramage, avant, pen-
dant, ou aprés la premiére étape d'exposition,
afin de former une image électrostatique a dégra-
dés de tons de I'écran de tramage seulement
dans les portions de P'organe photoconducteur
qui comportent des reproductions d’informations

a tons continus présentes dans le document ori-

ginal.

15. Procédé selon les revendications 1, 2, 3, 4 ou
14 dans lequel I'image latente & dégradés de tons est
formée en exposant 'organe photoconducteur & une
source(s) de lumiére ponctuelle(s) sélectionnée(s)
afin de former une image latente simulée & dégradés
de tons sans que la lumiére émise par lesdites sour-
ces de lumiére ponctuelles traverse un écran.

16. Procédé selon la revendication 15 dans
lequel la fréquence des signaux lumineux est modu-
I¢e en fonction du déplacement de 'organe photocon-
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ducteur.

17. Appareil de reproduction électrophotographi-
que pourreproduire une feuille d’'un document original
ayant une image a tons continus sur une portion de
surface, dans lequel I'image doit étre reproduite en
dégradés de tons, 'appareil comprenant des moyens
pour supporter la feuille du document original au
niveau d’un poste d’exposition, des moyens compor-
tant un organe photoconducteur pour former une
image latente électrostatique développable lorsqu’ii
" est soumis & un rayonnement de formation d'image a
partir de la feuille du document original ; des moyens
pour éclairer la feuille du document original et pour
former une image lumineuse & partir de ladite feuille
sur une surface de I'organe photoconducteur ; carac-
térisé par:

un premier moyen fournissant des signaux
relatifs & la position de la plage d'image & tons conti-
nus par rapport & un élément de référence sur la
feuille du document original ; et

un second moyen programmable sensible aux-
dits signaux pour former une image latente électros-
tatique & dégradés de tons sur la portion de la surface
de l'organe photoconducteur ou doit étre formée la
reproduction de la plage d'image & tons continus.

18. Appareil selon la revendication 17 compre-
nant des moyens pour fournir et emmagasiner des
signaux relatifs & la position de la feuiile du document
original dans un empilement de document & feuilles
multiples, des moyens pour déplacer en série les
feuilles dudit document vers une plaque d’exposition,
& partir d’'un empiement vers une plaque d’exposition
puis de la plaque d'exposition vers un empilement,
des moyens pour comptabiliser le nombre de docu-
ments fransférés vers la plaque d'exposition, et des
moyens pour reproduire la feuille du document origi-
nal mentionnée précédemment en réponse au nom-
bre obtenu et aux signaux emmagasinés relatifs a la
position de la feuille du document original dans I'empi-
lement.

19. Apparelil selon larevendication 17 dans lequel
la feuille du document original comprend plus d'une
plage d’images & tons continus qui doivent étre repro-
duites sur différentes surfaces de I'organe photocon-
ducteur et ot le moyen programmable comprend des
moyens pour faire varier sélectivement les exposi-
tions des images a dégradés de tons sur!'organe pho-
toconducteur afin de former différentes expositions
des images latentes & dégradés de tons sur les sur-
faces de I'organe photoconducteur.

20. Apparei selon larevendication 19 dans lequel
le moyen congu pour faire varier sélectivement les
expositions des images a dégradés de tons comprend
des moyens d’éclairement indépendants des moyens
congus pour édlairer la feuille du document.

21. Appareil selon la revendication 20 compre-
nant dees moyens pour déplacer I'organe photocon-
ducteur dans une direction prédéterminée et ou les
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moyens d’éclairement comprennent un groupe de
points d’émission disposés de maniére transversale
par rapport au sens de déplacement de l'organe ; et
dans lequel les moyens programmables éclairent
sélectivement I'organe photoconducteur en réponse
auxdits signaux.

22. Appareil selon larevendication 21 dans lequel
I'organe photoconducteur comprend un écran de tra-
mage faisant partie intégrante dudit organe.

23. Appareil selon la revendication 17 compre-
nant des moyens pour déplacer I'organe photocon-
ducteur dans une direction prédéterminée et ot les
moyens programmables comprennent des moyens
d’éclairement congus pour éclairer un motif & dégra-
dés de tons sur la portion de I'organe photoconduc-
teur sur laquelle on forme la reproduction de la plage
d'image a tons continus, les moyens d’éclairement
comprenant un groupe de points d'émission de
lumiére placés de maniére transversale par rapport
au sens de déplacement de I'organe photoconduc-
teur ; et ol les moyens programmables éclairent
sélectivement organe photoconducteur en réponse
auxdits signaux.

24 Appareil selon la revendication 23 dans lequel
Forgane photoconducteur comprend un écran de tra-
mage formant une seule piéce avec ledit organe.

25. Appareil selon la revendication 23 dans lequel
le premier moyen comprend un circuit de numérisa-
tion.

26. Appareil selon la revendication 21 dans lequel
le premier moyen comprend un circuit de numérisa-
tion.

27. Appareil selon la revendication 17 dans iequel
le premier moyen comprend un circuit de numérisa-
tion.

28. Appareil selon les revendications 17, 18 ou 27
comprenant des moyens pour déplacer 'organe pho-
toconducteur dans une direction prédéterminée et ol
les moyens programmables comprennent des
moyens d’exposition & source(s) ponctuelle(s) pour
générer une image latente simulée a dégradés de
tons sans que la lumiere émise a partir dudit moyen
d’exposition passe au travers d'un écran.

29, Appareil selon la revendication 28 dans lequel
les moyens d’exposition comprennent une série de
points d'émission de lumiére capables de former une
série de zones d'éléments d'images exposées, unifor-
mément espacées qui se trouvent le long d'une ligne
tranversale par rapport au sens de déplacement de
l'organe photoconducteur et oli les moyens program-
mables modulent les sources ponctuelles selon une
fréquence relative au déplacement de I'organe et a
Pespacement entre les plages d’éléments d'images
mentionnées précédemment.

30. Procédé de reproduction électrophotographi-
que comprenant les étapes suivantes : fournir a partir
d'une premiére source, un édlairement modulé au
moyen d’une information image sur un organe photo-
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conducteur chargé électrostatiquement pour former
une image latente électrostatique développable de
I'information image sur une surface de I'organe pho-
toconducteur ; caractérisé par les étapes suivantes :

a) fournir des signaux relatifs & la position d’'une
plage d’'image & tramer, par rapport a une position
de référence ; et
b) former en réponse auxdits signaux une image
latente électrostatique a dégradés de tons en uti-
lisant une source indépendante de la premiére
source sur la portion de surface de 'organe pho-
toconducteur ol doit étre reproduite I'information
image a tramer.

31. Procédé selon la revendication 30 dans
lequel 1a reproduction comprend également des pla-
ges d'informations qui ne doivent pas étre tramées au
cours du procédé de reproduction et dans lequel une
image latente électrostatique développable de ce
type est enregistrée sur les surfaces de 'organe pho-
toconducteur non modulées par une image électros-
tatique & dégradés de tons.

32. Procédé selon la revendication 31 consistant
4 développer les images latentes électrostatiques
développables en utilisant un révélateur électroscopi-
que opaque et en transférant les images sur une
feuille de copie afin de former sur la feuille de copie
une reproduction & dégradés de tons de I'information
a passer au travers d’un écran et une reproduction de
Pinformation qui n’est pas modulée selon un motif &
dégradés de tons au cours du procédé de reproduc-
tion.

33. Procédé selon la revendication 31 dans
fequel I'organe photoconducteur comprend un motif
d'écran & dégradés de tons d’'une seule piéce et ol
I'image latente & dégradés de tons est formée dans
Pétape (b) en utilisant une source d’éclairement, indé-
pendamment de la lumiére de formation d'image réflé-
chie par, ou transmise au travers de la feuille du
document original, au travers de I"écran de tramage.

34. Appareil congu pour effectuer des reproduc-
tions électrophotographiques & partir d’'un organe
photoconducteur chargé électrostatiquement pour
former une image latente électrostatique développa-
ble lorsqu’il est soumis & un rayonnement de forma-
tion d'images ; et des moyens pour exposer une
surface d'un organe photoconducteur avec de la
lumiére modulée selon I'information image, caracté-
risé par:

un premier moyen fournissant des signaux
relatifs & la position d’'une plage d'image a tramer par
rapport & un élément de référence ; et

un second moyen indépendant du premier
moyen et répondant auxdits signaux pour former une
image latente électrostatique & dégradés de tons sur
la portion de surface de 'organe photoconducteur ol
doit étre reproduite I'information image.

35. Appareil selon la revendication 34 compre-
nant des moyens pour déplacer 'organe photocon-
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ducteur dans une direction prédéterminée et ot le
second moyen comprend des moyens d'exposition &
source(s) ponctuelle(s) pour générer une image
latente simulée a dégradés de tons sans que la
lumiére émise 3 partir dudit moyen d’exposition passe
au travers d’'un écran.

36. Appareil selon larevendication 35 dans lequel
les moyens d'exposition & source(s) ponctuelle(s)
comprennentune série de points d’émission lumineux
capables de former une série de plages d’éléments
d’'images exposées, uniformément espacées qui se
trouvent le long d’une ligne transversale par rapport
au sens de déplacement de I'organe photoconducteur
et otl les moyens programmables modulent les sour-
ces ponctuelles selon une fréquence relative au
déplacement de I'organe et & 'espacement entre les
plages d’éléments d'images mentionnées précédem-
ment.

37. Procédé pour reproduire électrophotographi-
quement une feuille d'un document original ayant une
image muiticolore & tons continus sur une portion de
surface, dans lequel 'image doit étre reproduite en
dégradés de tons, le procédé comprenant les étapes
suivantes : supporter la feuilie du document original
au niveau d'un poste d’exposition, éclairer de maniére
répétée le document original, former une image de la
lumiére réfléchie par, ou transmise au fravers du
document original sur un organe photoconducteur
pour former une pluralité d'images latentes électros-
tatiques développables de sélection de couleur de la
feuille du document original sur différentes plages
d'images de I'organe photaconducteur ; caractérisé
par les étapes suivantes:

a) fournir des signaux relatifs a la position de la

plage d'image & tons continus par rapport & une

position de référence sur la feuille du document
original, et

b) former, en réponse auxdits signaux, des ima-

ges de sélection de couleur latentes électrostati-

ques & dégradés de tons sur les portions des
plages d’'images oi1 doit étre reproduite la plage
d’image & tons continus.

38. Procédé selon la revendication 37 dans
lequel la feuille du document original comprend ega-
lement des zones d'informations sous forme de lignes
et ol les images latentes électrostatiques développa-
bles de ce type d'information sont enregistrées surles
plages d’images non modulées par une image élec-
trostatique & dégradés de tons.

39. Procédé selon la revendication 38 consistant
a développer les images latentes électrostatiques
développables en utilisant des révélateurs électros-
copiques opaques de différentes couleurs et & trans-
férer les images sur une feuille de copie afin d’obtenir
sur la feuille de copie une reproduction multicolore
tramée & dégradés de tons de I'image & tons continus
et une reproduction des informations en lignes qui ne
soit pas modulée par un motif & dégradés de tons.
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40. Procédé selon la revendication 37 dans
lequel 'organe photoconducteur se déplace dans une
direction prédéterminée et ou les images latentes a
dégradés de tons sont formées dans I'étape (b} en uti-
lisant une source d’éclairement, indépendamment de
la lumidre de formation d’image réfléchie par, ou
transmise au travers de la feuille du document origi-
nal, au travers d'un écran de tramage.

41. Procédé selon la revendication 40 dans
lequel [a feuille du document original comprend plus
d‘une image a tons continus qui doivent étre reprodui-
tes sur différentes surfaces d’'une plage d'image et
consistant & faire varier sélectivement les expositions
des images & dégradés de tons au moyen de ladite
source d’éclairement afin d’obtenir différentes expo-
sitions des motifs latents & dégradés de tons formés
sur la plage d'image.

42, Procédé selon la revendication 37 ou, dans
I"étape (a), la feuille du document est automatique-
ment balayée pour déterminer la ou les positions rela-
tives des zones d’informations & tons continus sur la
feuille du document.

43. Procédé pour effectuer des reproductions
électrophotographiques comprenant les étapes sui-
vantes:

a) exposer une pluralité de plages d'images d’un
organe photoconducteur ayant une charge élec-
trostatique, 2 un éclairement de formation d'ima-
ges afin de former une pluralité d’'images latentes
électrostatiques développables de sélection de
couleur de I'information & reproduire qui contient
des informations qui doivent étre reproduites au
moyen d’'un écran et des informations qui ne doi-
vent pas éire reproduites au moyen d'un écran,
b) développer les images latentes électrostati-
ques en utilisant des révélateurs de différentes
couleurs,
c) transférer les images développées sur une
feuille de copie, ledit procédé étant caractérisé
par les étapes suivantes :
d) générer des signaux relatifs a la position de
linformation qui doit étre reproduite au moyen
d'un écran par rapport & une position de réfé-
rence, et
) en réponse auxdits signaux, exposer séparé-
ment au moins certaines des plages d'images
identiques au moyen d’une lumiére modulée par
I'écran de tramage avanf, pendant, ou aprés
ladite premiére étape d’exposition pour former
une image latente électrographique & dégradés
de tons de I'écran de tramage uniquement dans
les portions de chaque plage d'image ou doit
reproduite I'information au moyen d'un écran.

44, Procédé selon la revendication 1, caractérisé
par les étapes suivantes ; détecter automatiquement
ia ou les positions relatives des zones d'informations
a tons continus sur le document et générer des
signaux relatifs & ladite position ; et former, en
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réponse auxdits signaux, une image latente électro-
graphique & dégradés de tons surla (ou les) portion(s)
de la (ou des) plage(s) prédéterminée(s) ot doit (doi-
vent) éire formée(s) la (ou les) reproduction(s) de la
(ou des) plage(s) d'image(s) & tons continus.

45, Procédé selon la revendication 44 dans
lequel la feuille d'un document original comprend des
zones d'information sous forme de lignes ou d’infor-
mations alphanumériques et ol une image latente
électrostatique développable de ce type d'information
est enregistrée surles surfaces de I'organe photocon-
ducteur non modulées par une image électrostatique
de I'écran de tramage.

46. Procédé selon la revendication 45 consistant
& développer les images latentes électrostatiques
développables en utilisant un révélateur électrostati-
que opaque et & transférer les images sur une feuille
de copie pour obtenir, sur ladite feuille, une reproduc-
tion & dégradés de tons d’'une image et une reproduc-
tion de linformation sous forme de lignes ou
alphanumérique qui ne doit pas étre modulée par une
image de 'écran de tramage.

47. Procédé selon la revendication 14 caractérisé
en ce que:

dans I'étape (d), la ou les positions relatives
des zones d’informations & tons continus sur la feuille
du document sont automatiquement détectées et

dans I'étape (e), I'image latente électrostatique
est formée, en réponse auxdits signaux, au moyen
d'un écran de framage uniquement dans les zones
qui comportent des reproductions d’informations &
tons continus présentes dans le document original.

48. Appareil de reproduction électrophotographi-
que selon la revendication 17, caractérisé en ce qu’il
comprend :

des moyens pour détecter automatiquement
les positions relatives des zones d'informations a tons
continus sur lafeuille du document et pour générerles
signaux relatifs a ces positions ;

des moyens sensibles auxdits signaux pour
former une image latente électrostatique développa-
ble & dégradés de tons sur la portion de la plage pré-
déterminée ol doit &tre formée la reproduction de ia
plage d’image 2 tons continus.

49. Appareil selon la revendication 48 danslequel
les moyens de détection comprennent des moyens de
détection d’'image pour détecter I'éclairement prove-
nant de la feuille du document original.

50. Appareil selon la revendication 49 compre-
nant des moyens congus pour éclairer [a feuille d’'un
document au moyen d’un premier flash avant d’éclai-
rer la feuille du document au moyen d'un flash princi-
pal et oti 'appareil comprend en outre des moyens
pour développer une image latente électrostatique
formée sur I'organe photoconducteur au moyen du
flash principal et pour ne pas développer une image
latente électrostatique formée sur'organe photocon-
ducteur au moyen du premier flash ; et dans lequelies
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moyens de détection détectent I'éclairement au
moyen du premier flash provenant de la feuille du
document original.

51. Appareil selon la revndication 49 dans lequel
les moyens de détection automatique détectent le
rayonnement de formation d'image provenant de la
feuille du document original qui traverse 'organe pho-
toconducteur.

52. Appareil selon la revendication 48 dans lequel
les moyens de détection automatique détectent la
feuille du document lorsqu’elie est transférée dans le
poste d’exposition.

53. Appareil selon la revendication 48 compre-
nant des moyens congus pour &clairer la feuille d'un
document au moyen d’un premier flash avant d’éclai-
rer ladite feuille au moyen d’un flash principal et ol
'appareil comprend en oufre des moyens congus
pour développer les images latentes électrostatiques
distinctes de la feuille du document formées sur
I'organe photoconducteur au moyen du premier flash
et du flash principal ; et ou les moyens de détection
détectent I'image développée sur I'organe photocon-
ducteur lorsqu'ils détectent la ou les positions relati-
ves des zones d'informations & fons continus sur
image développée formée en utilisant le premier
flash.
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