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ABSTRACT

An item of office equipment comprising means for the analysis of images and means

for the laser printing of images.

The image analysis means comprise photosensor (1) means associated with
mechanical means for optical image scanning (16, 9, 15). The analysis means (1, 4, 16,
9, 15, 19} and the printing means (2, 3, 16, 8, 14, 7) are incorporated in a single
analysis and printing assembly {100) provided with mechanical scanning means for
both analysii and printing comprising a revelving mirror {16) with at least one side,
positioned su'bstantially ata point constituting an operationat centre of symmetry of the

single assembly.

- The invention does apply to facsimile machines

Sole Figure.
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An item of office equipment comprising means for the analysis

Invention Title:
of images and means for the laser printing of images

The following statement is a full description of this invention, including the best method of
performing it known to me:-
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An item of office equipment comprising means for the analysis of images and

means for the laser printing of images.

In order to receive or transmit a still image from or over a distance, a facsimile machine
is provided with an image analysis unit, an image restitution unit, generally a printer, an
image signal processing unit and an image signal transmission and reception unit. Thus
the invention arises from a problem relating to facsimile machines. The applicant does
not however intend to limit the scope of the application to facsimile machines but to
extend it to any item of office equipment provided with an image analyzer and a printer.
An image anglyzér (scanner), designed to translate visual information contained in the
image into electrical signals, comprises a sensor and an image illuminating system,
such as a fluorescent tube or a linear array of light-emitting diodes (LEDs).

The image sensor may be produced using:

- either a linear array of photosensars, charge transfer phototransistors also known as
CCDs (Charge Coupled Devices), for example, associated with a focusing lens, and
designed to analyze the illuminated image line by line as it is moved,

- or a linear array of photosensors on the scale of* a CIS {Contact Image Sensor), also
designed to analyze the illuminated image as it is moved.

In order to transmit the image data which has been analyzed in this way, the

photosensors are associated with analog shift registers.

The brinter, more particularly a laser printer, is provided with a system for {aser
iilumination of a photosensitive print drum, with the illuminating system comprising
either a linear array of light-emitting diodes (LEDs), or one light-emitting diode which is
associated with mechanical means for optical scanning, using a revolving mirror for

example.
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The revelving mirror, linear arrays of photosensars, focusing lens, analog shift registers
and fineararrays of light-emitting diodes are costly elements of the image analyzer and
the laser printer, and this increases the cost of the facsimile machine.

ltems of office equipment with image analyzers and printers are known wherein the
analyzing and printing scans are both carried out by means of a single laser emitting

source.

Thus, in EP-A-0 028 845, the laser beam emitted by the single source is split into two

beams, for printing and analysis respectively.

In US-A-5 132 833 and FR-A-2 391 612, the laser beam is diverted, either for analysis

or for printing, by means of a dual-position 'switch'.

However such prior art devices have the drawback of being structurally complex and

unwieldy.

The present invention is intended to reduce the cost of the facsimile machine and other

items of office equipment which incorporate image analyzers and laser printers.

To this end, the invention relates to an item of office equipment including image
analysis means comprising photosensor means associated with mechanical means for
optical image scanning, and means for the laser printing of images, with the analysis
means and the printing means incorporated in a single analysis and printing assembly
provided with mechanical scanning means for both analysis and printing comprising a
revolving mirror with at least one side, the device being characterized in that the
revolving mirror is located substantially at a point constituting an operational centre of

symmetlry of the single assembly.

Thanks to the invention, the number of photesensors may be considerably reduced, to
as few as one cell, thus reducing the cost of the device compared to prior art devices
with their muitiple and costly photosensors in CCD or CIS linear arrays. The analog shift
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registers, which are equally expensive, are not needed.

In addition, as a result of the location of the revolving mirrer, the single assembly is
structurally simple and compact,

Aiso preferably, the device of the invention is provided with an electronic clock for

modulating the printing speed.

Thus the speed of the clock may be made dependent on that of the laser beam on the

print drum,

The photosensor means for image analysis may comprise a photosensor associated

with a focusing lens.

Advantageously, a single light-emitting diade illuminates the image to be analyzed. In
this way, the linear array of light-emitting diodes which enabies illumination of the image
being analyzed in devices available on the market is replaced with a single light-emitting
diode, which further reduces the cost of the device of the invention,

Finally, there may be provided a common motor feeding the paper for printing and
feeding the paper for analysis.

A better understanding will be gained of the invention by means of the following
description of a preferred embodiment of the item of office equipment, reference being
made to the sole Figure which shows an exploded perspective view of the item of office

equipment.

It should first of all be noted, in order to simplify the description, that apart from a print
drum 7 and an analysis glass 19, all the operating elements described hereafter are
located in a single piane of production. in addition, this plane of production is
‘sandwiched' between a plane of analysis and a plane of printing which bear,
respectively, paper for analysis 10 and paper for printing 11.
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The item of office equipment comprises means for the analysis of images and means

for the laser printing of images.

The analysis means comprise a fixed analyzing head 1, provided with a source of
ilumination 6 of the paper to be analyzed 10, in this case a tight-emitting diode (LED),
and with a phototransistor 5 for the photosensing of a surface element of the paper to
be analyzed 10 illuminated by the LED 6. A focusing lens 4 is associated with the
analyzing head 1 so as to focus onto the sensing surface of the phototransistor 5 an
analyzing light beam 13 emitted from the iiluminated surface element.

The printing means comprise a laser diode 2 for emitting a laser printing beam 12
designed to strike a print drum 7, and a focusing fens 3 for the laser printing beam 12,

associated with the laser diode 2.

The analyzing head 1 and the laser diode 2 are arranged facing one another, with the
analyzing beam 13 received by the analyzing head 1 and the printing beam 12 emitted
by the diode 2 substantially along the same leading line of the production plane, in the

same direction.

In addition, the device is provided with mechanical means for the optical scanning of

images for analysis and for printing.

The mechanical means for optical scanning of the paper to be analyzed 10 comprise
a revolving mirror 16, here a 6-sided polygon, fitted between the analyzing head 1 and
the laser diode 2, a returning mirror 15, in this case an elongated parallelepiped whose
longitudinal axis is parallel to the leading line and which adjoins said line, and a
correcting mirror 9, semi-annular in shape, the feturning mirror 15 being disposed near
the revoiving mirror 16, between the latter and the correcting mirror 9.

The LED 6 attached in this case to the analyzing head 1 can emit an iiluminating beam,
which will follow the same trajectory, in the opposite direction, as the analyzing beam

13. The optical scanning means described above are arranged so that the analyzing




5

beam 13, emitted from the illuminated surface element of the paper to be analyzed 10
runs along a trajectory passing, in succession, via the returning mirror 15, the angle
correcting mirror 8, the revolving mirror 16 and the focusing lens 4, before ifuminating

the analyzing head 1 for photosensing.

In order for the illuminating beam, and so the analyzing beam 13, to scan the paper to
be analyzed 10, the revolving mirror 16 may be rotated around its centre, and may
during its rotation divert the illuminating beam which in this way illuminates, one after
the other, the surface elements constituting a line 17 of the paper 10, and this takes
place for each successive line. The analysis glass 19 covers the line to be analyzed 17
in order to opiimize sensing and the paper to be analyzed 10 may, during analysis, be

translated intd the plane of analysis.

The mecharical means for optical scanning of the paper to be printed 11 comprise the
revolving mirror 16, a returning mirror 14 and an angle correcting mirror 8, the latter two
mirrors 14 and 8 being the respective symmetrical figures for the mirrors 15 and 9,

across the leading line.

The means for optical scanning of the paper to be printed 11 are arranged such that the
printing beam 12 emitted by the laser diode 2 runs along a trajectory passing, in
succession, via the focusing lens 3, the revolving mirror 18, the correcting mirror 8 and
the returning mirror 14, before striking the drum 7 for printing the paper 11 bearing
against the latter. To scarrthe paper 11 to be printed, the revolving mirror 16 may be
rotated around its centre, and so may divert the trajectory of the printing beam 12, such
that the point of impact of the beam 12 on the print drum 7 runs along the points of a
generating line of the drum 7 one after another, and this occurs for each generating
line. During the printing, the drum 7 is rotatéd and the paper to be printed 11 is
simultaneously transiated in the plane of printing, in the direction resuiting from the

rotation of the print drum 7.

The returning mirrors 14, 15 are provided to direct the various light beams. By means
of the correcting mirrors 8, 9 it is possible to correct angular errors brought about by
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scanning during printing or during analysis.

It should be noted at this stage of the description that the print drum 7, the analysis
glass 19, the rotating mirror 16, the returning mirrors 14 and 15, the correcting mirrors
8 and 9, together with the analyzing head 1 and the laser diode 2, associated
respectively with the focusing lenses 3 and 4, form a single analysis and printing
assembly 100. This single assembly incorporates mechanical means for optical

scanning for both analysis and printing comprising the revolving mirror 16,

It shouid in addition be emphasized that the revolving mirror 18 is located substantially
at a point corlstitgting an operational centre of symmetry of the single assembly.

The device also comprises an electronic ciock, not shown on the Figure, which serves
during printing to modulate the speed of output of the points to be printed from one end
of a fine to the other, the speed of the clock being made dependent on the speed of the
printing beam 12 on the print drum 7. in this way the speed of the beam outputting
points to be printed may be made constant over the drum 7.

A photosensitive cell 18, attached to one end of the correcting mirror 9 makes it
possible, during the analysis, to sense the moment at which the illuminating beam and
the analyzing beam 13 reach the end of a line being analyzed, and then orders a line

synchronization.

Finally the device incorporates a joint motor for analysis and for printing, feeding the
paper for analyzing 10 and the paper for printing 1, as disclosed for example in the
patent FR-A-2 684 509.

The device described above may be associated with other devices, such as an
assembly comprising a unit for the reception and transmission of facsimile data and a

unit for processing these data, the whole apparatus forming a facsimile machine.

In this case, the device of the invention can carry out the printing of facsimiles received.
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For this purpose, the laser diode 2 emits, through the focusing lens 3, the printing beam
12 which strikes the print drum 7, having been reflected successively off the revolving
mirror 16, the correcting mirror 8 and the returning mirror 14, The revolving mirror 16

and the drum 7 are rotated and the paper for printing 11 is translated by the joint motor.

The device can also in this case analyze a facsimile to be transmitted. For this purpose,
the analyzing head 1 illuminates each surface element on the paper 10, in this case the
facsimile, with the LED 6 emitﬁng the illuminating beam to iluminate the surface
elements of the facsimile 10 one after another, the illuminating beam having been
reflected successively off the revolving mirror 16, the correcting mirror 8 and the
returning mirror 15. The paper 10 is translated by the joint motor. The illuminated
surface element retumns the analyzing beam 13 which, having been reflected
stccessively off the returning mirror 15, the correcting mirror @ and the revolving mirror
16, and having been focused through the lens 4, illuminates the sensing surface of the

phototransistor 5 of the analyzing head 1.

The device may, furthermore, serve as a local copler, analyzing and printing a

document almost at the same time.

fn another embodiment, the LED 6 of the analyzing head 1 is replaced with a linear

array of lower power LEDs, adjoining the analysis glass 19.

It would also have been pessible to envisage the use of a revolving mirror with one, two

or more sides.

Finally electronic angle correcting means may be provided, in which case the mirrors

8 and 9 would not be correcting mirrors.
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5 Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, and variations such as "comprises" or comprising” , will
be understood to imply the inclusion of a stated integer or step or group of integers or steps

but not the exclusion of any other integer or step or group of integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.- An item of office equipment including image analysis means
comprising photosensor means associated with mechanical means for
optical image scanning, and means for the laser printing of images, with
the analysis means and the printing means incorporated in a single
analysis and printing assembly provided with mechanical scanning means
for both analysis and printing comprising a revolving mirror with at least
one side, the device being characterized in that the revolving mirror is
located substantially at a point comstituting an operational centre of
symmetry of the single assembly.

2.- An item of office equipment as claimed in Claim 1, wherein
there is provided an electronic clock for modulating the printing speed.

3.- An item of office equipment as claimed in either one of
Claims 1 or 2, wherein the photosensor means for image analysis are
associated with a focusing lens.

4.- An item of office equipment as claimed in one of claims 1 to
3, wherein there is provided a single light-emitting diode illuminating the
image to be analyzed.

5.- An item of office equipment as claimed in on¢ of Claims 1
to 3, wherein there is provided a linear array of light-emitting diodes
illuminating the image to be analyzed.

6.- An item of office equipment as claimed in any of Claims 1
to 5, wherein there is provided a common motor feeding the paper for
printing and feeding the paper for analysis.
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7- An item of office equipment substantially as hereinbefore described with reference

to the drawings.

DATED this 25th day of March 1997
SAGEM SA

By its Patent Attorneys

DAVIES COLLISON CAVE
10
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