
The invention relates to a process and to an appliance for illumination of
a photosensitive material arranged on a plate to form the
cathodo-luminescent screen of a colour television tube of the perforated
mask type. A colour television tube comprises a frontal plate on the inner
surface of which is deposited the screen which is usually formed of
vertical strips of cathodo-luminescent material emitting, when they are
excited by a beam of electrons produced by an electron gun, a red, green or
blue coloured light.  The screen thus comprises a succession of sets of
three vertical strips, each set having one red strip, one green strip and
one blue strip. Each colour is excited by a corresponding beam of
electrons. In a tube, often termed "matrix" two neighbouring strips of
luminophores are separated by a black strip of graphite, which enables an
image of improved contrast to be obtained. In a mask type tube, for the
selection of the colours, ie in order for the beam intended for one colour,
for example the blue, to hit only the luminophore of this colour (blue), a
perforated mask is provided in front of the screen the positions and the
arrangement of the slots of which ensure the said selection. In view of the
fact that the position of the mask in relation to the screen deposited on
the plate has to be accurately determined, the mask is fixed to the plate
of the tube prior to the formation of the screen so that this mask may be
used to construct the screen. Each of the luminescent substances is
deposited in the following manner: the inner face of the plate is covered
with a solution of this substance in a photosensitive material which is
cured when it is illuminated by an ultra-violet (UV) radiation; then this
solution covering the inner face of the plate is illuminated through the
mask by an optical system which comprises.a source of UV radiation and a
lens simulating the deviator of the tube. The position of the optical
system, particularly of the UV lamp depends on the colour of the
luminophore in solution. In this way    2. only the photosensitive material
situated at the locations intended for the given colour is illuminated and
can therefore harden. The material situated at the other locations does not
harden and is not fixed on to the glass; it may be cleaned by a wash with
water or by means of another liquid. Since the UV source emits a radiation
the intensity of which is not constant in terms of the direction of
emission, between this source and the screen is arranged a filter which
compensates for this lack of uniformity so that the intensity of the
radiation reaching the screen is approximately constant over the surface of
the latter; in fact, if this were not the case, the areas of the cured
locations would not be constant. The mask is formed of slots arranged in
succession along vertical lines whereas it is desirable to form continuous
vertical lines on the screen. Without special precautions therefore broken
lines of luminophores and graphite would be obtained on the screen. To
avoid this defect, the illumination appliance is displaced vertically
during the illumination. 



A special illumination appliance has to be provided for the manufacture of
each type and of each dimension of colour television tube. In other words
an appliance intended for one given type and dimension is not usable for
another dimension or another type. Furthermore the exposure times are
relatively long. An appliance for illumination of light-curing
photosensitive material for the manufacture of the screen of a colour
cathode ray tube of the perforated mask type is also known from document
DE-A-3,035,367, this appliance comprising a laser emitting a pencil of
light and a deflector for deviating this pencil so that it scans the screen
in front of which is arranged the perforated mask.    3. It should however
be noted that as a rule the pencil of light from this appliance has a
constant intensity whatever the direction, but a compensation must be made
because the section of intersection of the pencil of light by the screen is
not the same from one point to another of this screen; this section is much
larger at the edges than at the centre and the density of energy received
per unit area is thus much lower at the edges than at the centre. This
disadvantage is remedied in that the intensity of the pencil of light is
modulated so that the intensity of light received by each point of the
screen is approximately constant.  In other words the light modulator is
controlled so that the intensity is weaker at the centre than at the edges.
The light modulator has a function similar to the function performed by the
filter of the illumination appliance of the earlier technology, ie it is
controlled so that at each point of the screen the quantity of light energy
received per unit area is constant. When the light source consists of a
laser the exposure time is of a low value, and this reduces the production
time. In one embodiment.the programmable device also controls the
displacement of the centre of deviation. This displacement, when it is
performed parallel with the lines of the screen, makes it possible to
change over from illumination of one strip of given colour to a strip of
another colour. A displacement of this centre parallel with tHe vertical
strips of the screen ensures the continuity of the strips of luminophores
and as necessary of the black strips. Lastly a displacement of the centre
of deviation perpendicular to the screen enables the illumination appliance
to be adapted to the manufacture of tubes of other types or of other
dimensions.. Other characteristics and advantages of the invention will
become apparent with the description of certain of its methods    4. of
construction, this being given with reference to the single figure which is
a diagram representing an appliance according to the invention, together
with the screen-plate and the mask of a colour visual display tube,
particularly a television receiver tube. 



In this figure the screen-plate 10 and the mask 11 are shown to a larger
scale than the illumination appliance 12. This appliance 12 is used to
illuminate, along some vertical strips [err],   the inner face of the plate
10 which is covered over its entire area with a solution of a luminophore
of given colour - or of graphite - in a photosensitive material. This
illumination cures the photosensitive material on to these strips; in this
way, the cured material stays, with the luminophore or the graphite which
it contains, on the glass whereas the uncured material, ie that which has
not been illuminated, may be removed by washing. The illumination is
performed through the holes 14 of the mask 11 which consist of  vertically
elongate slots arranged along columns of vertical axis     [err] .  During
the normal operation of the colour visual display tube the function of the
perforated mask 11 is to occlude each of the electron beams so that the
beam intended to excite the luminophores of one colour does not excite the
luminophores of another colour. This is why this mask 11 has a very
accurately determined position in relation to the screen 10, and, for this
reason, the screen is formed starting from the holes of the mask. The
illumination appliance 12 according to the invention comprises, in the
example, a light source consisting here of a laser 16 emitting an
ultra-violet radiation capable of curing the photosensitive materials
arranged on the screen 10. As the beam 17 of coherent light which leaves
the laser 16 may have    an intensity which is not necessarily constant at
all the points of its section, an assembly 18 is provided whereby this beam
17 may be stopped down to produce a beam 19 of more uniform intensity over
its section. To this end the assembly 18 comprises a focussing lens 20, a
diaphragm 21 the opening of which is located at the focus of the lens 20,
and a lens 22 the object focus of which is at the location of the opening
of the diaphragm 21. The assembly 18 thus retains only the central part of
the laser beam and it increases the section of this central part. The beam
19 enters a light modulator 23 controlled by an electrical signal, applied
to a corresponding input 24, which is supplied by an interface 25 between
the input 24 of the modulator 23 and the output 26 from a computer 27.  The
interface 25 comprises a two channel directional filter circuit and, for
each channel, a digital-analog converter and an amplifier for the output
signals from the converter. The interface 25 comprises a second output
which delivers a signal to the control input 28 of a deflector 29 for the
pencil of light 30 leaving the light modulator 23. The deflector 29
deviates the beam 30 by refraction and/or reflection so as to produce an
output beam 31 which scans the entire surface of the screen 10.  The
displacement is for example performed column by column, ie the beam 31
moves initially in a first vertical plane, that of the strip 131; then it
is displaced to scan the column 132, etc... If in the deflector 29 the
centre of deviation 32 were to 



remain immobile unilluminated segments would be obtained on each column 13
of the plate 10 corresponding with the gaps 33 between slots 14 of the mask
11. This is why the centre of deviation 32 is displaced vertically,
parallel with these columns, upwards or downwards to a sufficient extent to
reach the parts of the columns    6. 13 which have not been illuminated
during the first scan. This vertical displacement of the centre of
deviation 32 is performed column by column, ie after each scan of a column
the centre 32 is displaced (arrows 36) and a new scan of this column is
performed with this new position of the centre 32. As a variant all of the
columns of the screen 10 are scanned with the centre 32 immobile, then the
centre 32 is displaced to perform a new scan of all of the columns so as to
reach the segments of these columns not illuminated during the first scan.
The centre of deviation 32 of the deflector 29 is also movable in a
horizontal direction perpendicular to the beam 30, in the direction of the
arrows 35, parallel with the lines of the screen, to change from the
illumination of the locations of one colour to the illumination of the
locations of another colour or of the black strips. Lastly the centre of
deviation 32 is movable perpendicular to the screen, ie in the direction
(arrows 34) of the beams 17,19 and 30, particularly to allow the appliance
12 to be adapted to another type of tube to be manufactured. The light
modulator 23 consists of a Kerr effect cell or of a Pockels effect cell or
else of a Faraday effect cell. For more details of this type df
electro-optical or magneto-optical modulator reference may be made for
example to the work entitled "Opto-electronics" by G. Broussaud,Masson et
Cie. 1974. The deflector 29 is for example an acousto-optical Brillouin
effect deflector or a mechanical deflector or an electro-optical deflector,
for example using the Pockels effect. Details of these deflectors are also
found in the work cited above. For the deflector 29 an electro-acoustic
means, for performing    7. a scan with the centre of deviation 32
immobile, may be combined with a means of the mechanical type which
displaces this deflector so as to displace the centre of deviation 32. It
is also possible to use a turning mirror means rigidly attached to a
support turning on another axis as described in the German patent
application 3,035,367. The computer 27 is programmed to deliver in turn on
its output 26 control signals appropriate at each moment for the modulator
23 and for the deflector 29. Thus at each moment the output 26 from the
computer delivers a signal applied to the input 24 of the modulator 23
which represents an amplitude of attenuation of the beam 19 and some
signals, sent to the input 28, which represent the position of the centre
of deviation 32, the 



position of the scanning plane in which the pencil 31 must be located and
the angle which this pencil 31 forms with a reference direction in this
plane. To use the appliance 12 for the manufacture of another type of tube,
particularly of another dimension, it is sufficient to modify the
programming of the computer 27. Such a programming and its modification
constitute usual operations for the specialist. Although it is preferable
for the light source to consist of a laser it will be noted that it may
also consist of a source of incoherent light.    8. CLAIMS 1. Appliance for
illumination of light-curing photosensitive material for manufacture of the
screen (10) of a colour cathode ray tube of the perforated mask type (11),
this appliance comprising a light source (16,18) emitting a pencil of light
(19) and a deflector (29) for deviating this pencil so that it scans the
screen (10) in front of which is arranged the perforated mask (11),
characterised in that it comprises a light modulator (23) controlled by a
computer (27) so that the intensity of light received by each point of the
screen is approximately constant. 2. Appliance according to claim 1,
characterised in that the light modulator (23) is arranged between the
light source and the deflector (29). 3. Appliance according to claim 1 or
2, characterised in that the light modulator (23) is of the electro-optical
or magneto- optical type. 4. Appliance according to one of the claims 1 to
3, characterised in that the computer (27) also controls the deflector
(29). 5. Appliance according to claim 4, characterised in that the centre
of deviation (32) in the deflector (29) is movable, under the control of
the computer (27), parallel (35) with the lines of the screen to change
over from the illumination of the luminophore locations of one colour to
the illumination of the luminophore locations of another colour or of black
strips between luminophores. 6. Appliance according to claim 4 or 5,
characterised in that the centre of deviation (32) is movable vertically,
in a direction (36) parallel with the columns (13) of luminophores on the
screen (10), to allow the illumination of each point of such a column (13)
despite the gaps (33) between adjacent slots (14) of the mask. 7. Appliance
according to claim 6, characterised in that the control, by the computer
(27), is such that the centre of deviation (32) remains immobile when the
pencil (31) scans a column (13) over    9. the entire height of the screen,
then this centre of deviation (32) is displaced along the said vertical
direction parallel with a column so that the points of this column which
have been 



occluded by the gaps (33) between slots of the mask are illuminated during
this second scan of the same column. 8. Appliance according to claim 6,
characterised in that the computer (27) controls the displacement of the
centre of deviation (32) so that the latter remains immobile during the
scanning of the various columns (13) of the screen (10) and, afterwards,
moves to perform a second scanning of all of the columns, the displacement
being such that the locations of the columns which, during the first scan,
were occluded by the gaps (33) between adjacent slots of the mask are
illuminated during this second scan. 9. Appliance according to claim 4,
characterised in that the centre of deviation (32) of the deflector (29) is
movable, under the control of the computer (27), in the direction (34)
perpendicular to the screen to allow this appliance to be used for the
manufacture of the screens of various types of tubes. 10. Appliance
according to any of the above claims, characterised in that the deflector
(29) is of the electro-acoustic type. 11. Appliance according to any of the
above claims, characterised in that the light source comprises a laser (16)
emitting an ultra-violet radiation. 12.  Appliance according to claim 11,
characterised in that it comprises a diaphragm device (18) such that only
the central pencil of the laser beam is deviated by the deflector (29). 13.
Appliance according to any of the above claims, characterised in that the
control of the light modulator (23) by the computer (27) is such that it
compensates for the variation in the section of intersection of the pencil
of light by the screen from one point to another of this screen. 14.
Process of illumination of a light-curing photosensitive material for the
mannufacture of the screen (10) of a colour cathode    10. ray tube of the
perforated mask type (11) in which a pencil of light (19) is deviated so as
to scan the screen in front of which is arranged the perforated mask,
characterised in that the intensity of the pencil of light is modulated so
that the intensity of light received by each point of the screen is
approximately constant. 15. Process according to claim 14, characterised in
that the pencil of light having, in the absence of modulation, a constant
intensity whatever the direction, the modulation of the intensity of this
pencil compensates for the variation in the section of intersection of this
pencil by the screen from one point to another of this screen.    


