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graphically screening color cathode-ray tubes. The inner surface of the
faceplate of the CRT is coated The present invention relates to a method of
elec-  with avolatilizable conductive material and then over-
trophotographically manufacturing a screen assem-  coated with a layer of
volatilizable photoconductive bly, and more particularly to manufacturing a
screen   5   material. The photoconductive layer is then uniformly
assemblyfora colorcathode-ray tube (CRT) using tri-  charged, selectively
exposed with light through the boelectrically charged, dry-powdered
surface-treat-  shadow mask to establish a latent charge image, and ed
screen structure materials.                     developed using a high
molecular weight carrier liq- A conventional shadow-mask-type CRT compris-
uid. The carrier liquid bears, In suspension, a quantity es an evacuated
envelope having therein a viewing  io  of phosphor particles of a given
emissive color that screen comprising an array of phosphor elements of  are
selectively deposited onto suitably charged areas threedifferentemission
colors arranged in a cyclic or-  ofthe photoconductive layer, to develop
the latent im- der, means for producing three convergent electron  age. The
charging, exposing and deposition process beams directed towards the
screen, and a color se-  is repeated foreach of the three color-emissive
phos- lection structure or shadow mask comprising a thin  15  phors, i.e.,
green, blue, and red, of the screen. An im- multiapertured sheet of metal
precisely disposed be-  provement in electrophotographic screening is
descri- tween the screen and the beam-producing means.     bed in U.S. Pat.
No. 4,448,866, issued to H. G. Olie- The apertured metal sheet shadows the
screen, and  slagers et al. on May 15, 1984. In that patent, phos- the
differences In convergence angles permit the   phor partide adhesion Is
said to be increased by uni- transmitted portions of each beam to
selectively ex-  20  formly exposing, with light, the portions of the
photo- cite phosphor elements of the desired emission color.  conductive
layer lying between adjacent portions of A matrix of light-absorptive
material surrounds the  the deposited pattern of phosphor particles after
phosphor elements.                                each deposition step so
as to reduce ordischarge any In one prior process for forming each array of
residual charge and to permit a more uniform re- phosphorelementson
aviewing faceplate of the CRT,  25  charging of the photoconductor for
subsequent de- the Inner surface of the faceplate is coated with a
positions. Because the latter two patents disclose an slurry of a
photosensitive binder and phosphor partic-  electrophotographic process
that is, in essence, a wet les adapted to emit light of one of the three
emission  process, many of the drawbacks described above, colors. The
slurry is dried toformacoating, and alight  with respect to the wet
photolithographic process of field is projected, from a source, through the
aper-  30   U.S. Pat. No. 2,825,734,alsoareapplicabletothewet tures in the
shadow mask and onto the dried coating,  electrophotographic process. so
that the shadow mask functions as a photographic   Our European
Applications Nos. 89312873.8 master. The exposed coating is subsequently
devel-  (which also refers to our US application No. 287355 oped to produce
the first color-emitting phosphor ele-  a copyof which is available in the
file of that European ments. The process is repeated for the second and
35  application) and 89312872.8 respectively describe an third
color-emitting phosphor elements, utilizing the  improved process for
manufacturing CRT screen as- same shadow mask, butrepositioning the
lightsource  semblies using triboelectrically charged dry-pow- for each
exposure. Each position of the light source  dered screen structure
materials, and surface-treat- approximates the convergence angle of one of
the   ed phosphor particles having a coupling agent there- electron beams
which excites the respective color-  40  on to control the triboelectric
charging characteristics emitting phosphor elements. A more complete de-
of the phosphor particles. During the manufacturing scription of this
process, known as the photolitho-  process, the surface-treated screen
structure mate- graphic wet process, can be found In U.S. Pat. No.  rials
are electrostatically attracted to the photocon- 2,625,734, issued to H. B.
Law on Jan. 20, 1953.   ductive layeron the faceplate, and the
attractiveforce A drawback of the above-described wet process  45  is a
function of the magnitude of the triboelectric isthatthe process may notbe
capableof meeting the  charge on the screen structure materials. Thermal
higher resolution demands of the next generation of  bonding has been
utilized to affix the surface-treated entertainment devices and the even
higher resolution  materials to the photoconductive layer, however,
requirements for monitors, work stations and applica-  thermal bonding
occasionally causes cracks in the tions requiring color alpha-numeric text.
Additionally,  50  photoconductive layer, which becomes detached dur- the
wet photolithographic process (including matrix  ing a subsequent filming
step in the manufacturing processing) requires 182 major processing steps,
process. An alternative method to thermal bonding is necessitates extensive
plumbing and the use of clean  thus desirable to prevent the loss of screen
assem- water, requires phosphor salvage and reclamation,  blies during the
manufacturing process. and utilizes large quantities of electrical
energyfor ex-  55  In accordance with the present invention, a meth- posing
and drying the phosphor materials.         od of electrophotographically
manufacturing a lumi- U.S. Pat. No. 3,475,169, issued to H. G. Lange on
nescent screen assembly on a substrate of a CRT in- Oct. 28, 1969,
discloses a process for electrophoto-  dudes the steps of coating the
substrate with a con- 2  
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overcoating the conductive layer  termined spaced relation to the screen
assembly. An with a photoconductive layer, establishing an electro-
electron gun 26, shown schematically by the dashed static charge on the
photoconductive layer, and ex-  lines In FIG. 1, is centrally mounted
within the neck posing selected areas of the photoconductive layerto  14,
to generate and direct three electron beams 28 visible light to affectthe
charge thereon. Then these-   5   along convergent paths, through the
apertures in the lected areas of the photoconductive layer are devel-  mask
25, to the screen 22. The gun 26 may be , for oped with triboelectrically
charged, dry-powdered,  example, a bi-potentlal electron gun of the type
de- surface-treated materials.                       scribed in U.S. Pat.
No. 4,620,133, issued to Morrell The improved method Increases the
adherence   et al. on Oct. 28, 1986, or any other suitable gun. of the
surface-treated materials to the photoconduc-  10  The tube 10 Is designed
to be used with an ex- tive layer by contacting the surface-treated
materials  ternal magnetic deflection yoke, such as yoke 30 lo- and the
underlying photoconductive layer with a sol-  cated In the region of the
funnel-to-neck junction. vent to render the materials and the layer tacky,
and  When activated, the yoke 30 subjects the three then fixing the
materials so as to minimize displace-  beams 28 to magnetic fields which
cause the beams ment thereof.                                15  to scan
horizontally and vertically in a rectangularras- In the drawings:
ter over the screen 22. The Initial plane of deflection FIG. I is a plan
view, partially in axial section, of  (at zero deflection) is shown by the
line P-P in FIG. a color cathode-ray tube made according to the pres-  1,
at about the middle of the yoke 30. For simplicity, ent Invention.
the actual curvatures of the deflection beam paths in FIG. 2 is a section
of a screen assembly of the   20  the deflection zone are not shown. tube
shown In FIG. 1.                                The screen 22 Is
manufactured by a novel elec- FIGS. 3a-3f showselected steps in the
manufac-  trophotographic method that is schematically repre- turing of the
tube shown in FIG. 1.              sented in FIGS. 3a through 3f.
Initially, the panel 12 FIG. 4 is a block diagram of the present electro-
is washed with a caustic solution, rinsed with water, photographic
dry-screening process.         25  etched with buffered hydrofluoric acid
and rinsed FIG. I shows a color CRT 10 having a glass en-  once again with
water, as is known in the art. The in- velope 11 comprising
arectangularfaceplate panel 12  nersurface of the viewing faceplate 18 is
then coated and a tubular neck 14 connected by a rectangularfun-  with a
layer 32 of an electrically conductive material nel 15. The funnel 15 has
an Internal conductive coat-  which provides an electrode for an overlying
photo- ing (not shown) that contacts an anode button 16 and   30
conductive layer 34. The conductive layer 32 Is coat- extends into the neck
14. The panel 12 comprises a  ed with the photoconductive layer 34
comprising a viewing faceplate or substrate 18 and a peripheral
volatilizable organic polymeric material, a suitable flange or sidewall 20,
which is sealed to the funnel 15  photoconductive dye sensitive to visible
light and a by a glass frit 21. A three color phosphorscreen 22 is
solvent. The composition and method of forming the carried on the inner
surface of the faceplate 18. The  35  conductive layer 32 and the
photoconductive layer 34 screen 22, shown in FIG. 2, preferably is a line
screen  are described in the above-identified European Appli- which
includes a multiplicity of screen elements com-  cation No. 89312873.6.
prised of red-emitting, green-emitting and blue-     The photoconductive
layer 34 overlying the con- emitting phosphor stripes R, G and B,
respectively,  ductive layer 32 is charged in a dark environment by
arranged in color groups or picture elements of three  40  a conventional
positive corona discharge apparatus stripes or triads, in a cyclic order
and extending in a  36, schematically shown in FIG. 3b, which moves
direction which is generally normal to the plane in  across the layer 34
and charges it within the range of which the electron beams are generated.
In the nor-  +200 to +700 volts, + 200 to + 400 volts being prefer- mal
viewing position for this embodiment, the phos-  red. The shadow mask 25 Is
Inserted in the panel 12, phor stripes extend in the vertical direction.
Prefer-  45  and the positively-charged photoconductor is ex- ably, the
phosphor stripes are separated from each  posed, through the shadow mask,
to the light from a other by a light-absorptive matrix material 23, as is
xenon flash lamp 38 disposed within a conventional known in the art.
Alternatively, the screen can be a  three-in-one lighthouse (represented by
lens 40 of dot screen. A thin conductive layer 24, preferably of  FIG. 3c).
After each exposure, the lamp is moved to aluminum, overlies the screen 22
and provides a   5o  a different position, to duplicate the incident angle
of means for applying a uniform potential to the screen  the electron beams
from the electron gun. Three ex- as well as for reflecting light, emitted
from the phos-  posures are required, from three different lamp posi- phor
elements, through the faceplate 18. The screen  tions, to discharge the
areas of the photoconductor 22 and the overlying aluminum layer 24 comprise
a  where the light-emitting phosphors subsequently will screen assembly.
55  be deposited to form the screen. After the exposure With respect again
to FIG. 1, a multi-apertured  step, the shadow mask 25 is removed from the
panel color selection electrode or shadow mask 25 is re-  12, and the panel
is moved to a first developer 42 movably mounted, by conventional means, in
prede-  (FIG. 3d). The first developer contains suitably pre- 
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dry-powdered particles of a light-absorptive  phor particles in the second
developer42. The carrier black matrix screen structure material, and
surface-  beads are treated with a fluorosilane coupling agent treated
insulative carrier beads (not shown) which  to imparta, e.g. positive,
charge on the phosphor par- have a diameter of about 100 to 300 microns and
tides. To charge the phosphor particles negatively, which impart a
triboelectrical charge to the particles   5   an aminosilane coupling agent
is used on the carrier of black matrix material, as described herein. The
car-  beads. The positively-charged green-emitting phos- rier beads are
surface-treated as described in U.S.  phor particles are expelled from the
developer, repel- Pat. Appln. No. 287,357, a copy of which Is also avail-
led by the positively-charged areas of the photocon- able in the file of
our European Application No.   ductive layer 34 and matrix 23, and
deposited onto 89312873.8.                                   10  the
discharged, light exposed areas of the photocon- Suitable black matrix
materials generally contain  ductive layer, in a process known as reversal
devel- black pigments which are stable at a tube processing  oping.
temperature of [err] Black pigments suitable for      The steps of
charging, exposing and developing use in making matrix materials include:
Iron manga-  are repeated for the dry-powdered, blue- and red- nese oxide,
iron cobalt oxide, zinc iron sulfide and in-  15  emitting, surface-treated
phosphor particles of sulating carbon black. The black matrix material is
screen structure material. The exposure to visible prepared by
melt-blending the pigment, a polymer   light, to selectively discharge the
positively-charged and a suitable charge control agentwhich controls the
areas of the photoconductive layer 34, is made from magnitude of the
triboelectric charge Imparted to the  a second and then from a third
position within the matrix material. The material is ground to an average
20  lighthouse, to approximate the convergence angles particle size of
about 5 microns.                  of the blue phosphor- and red
phosphor-impinging The black matrix material and the surface-treated
electron beams, respectively. The triboelectrically carrier beads are mixed
In the developer 42, using  positively-charged, dry-powdered phosphor
particles about 1 to 2 percent byweightof blackmatrix material.  are mixed
with the surface-treated carrier beads In The materials are mixed so
thatthefinely divided ma-  25  the ratio described above and expelled from
a third trix particles contact and are charged, e.g., negative-  and then a
fourth developer 42, repelled by the pos- ly, by the surface-treated
carrier beads. The nega-  itively-charged areas of the previously deposited
tively-charged matrix particles are expelled from the  screen structure
materials, and deposited on the dis- developer 42 and attracted to the
positively-charged,  charged areas of the photoconductive layer 34, to
unexposed area of the photoconductive layer34 to di-  3o  provide the blue-
and red-emitting phosphor ele- rectly develop that area.
ments, respectively. The photoconductive layer34, containing the ma-    The
dry-powdered phosphor particles are sur- trix 23, Is uniformly recharged to
a positive potential  face-treated by coating the particles with a suitable
of about200 to400volts, forthe application ofthefirst  polymer. The
polymers and the process of surface- of three triboelectrically charged,
dry-powdered, sur-  35  treating the phosphors are described In the above-
face-treated, color-emitting phosphor screen struc-  Identified European
Application No. 89312872.8 and ture materials, which are manufactured by
the proc-  US Application No. 287,355. In the former of these esses
described in the above-identified European   two applications, the coating
mixture is formed by dis- Application No. 89312872.8 and US Application No.
solving about 0.5 to 5.0, preferably about 1.0 to 287,355. The shadow mask
25 Is reinserted into the   40  2.0,weight percent of the polymer in a
suitable solvent panel 12, and selected areas of the photoconductive  to
form a coating mixture. The coating mixture may be layer34, corresponding
to the locationswhere green-  applied to the phosphor particles by using
eithera ro- emitting phosphor material will be deposited, are ex-  tary
evaporator and fluidized dryer, an adsorptive posed to visible light from a
first location within the  method or a spray dryer. The coated particles
are lighthouse to selectively discharge the exposed   45  dried,
deaggregated, if necessary, sieved through a areas. The first light
location approximates the con-  400 mesh screen and dry milled, if
required, with a vergence angle of the green phosphor-impinging
flow-modifier, such as a silica material sold underthe electron beam. The
shadow mask 25 is removed from  trademark Cabosil (available from the Cabot
Corpor- the panel 12, and the panel is moved to a second de-  ation,
Tuscola, Illinois) or its equivalent. The concen- veloper 42. The second
developer contains triboelec-  50  tration of flow-modifier ranges from
about 0.1 to 2.0 trically charged, dry-powdered, surface-treated par-
weight percent of the surface-treated phosphor. tides of green-emitting
phosphor screen structure     In US Application No. 287355 the phosphor
par- material, and surface-treated carrier beads. The   tides are first
provided with a continuous silicon diox- phosphor particles are
surface-treated with a suitable  ide (silica) coating, and then overcoated
with a silane polymeric charge-controlling material such as, e.g.,  55
ortitanate coupling agent, formed bydissolving about polyamide,
poly(ethyloxazollne) or gelatin. One thou-  0.1 gram of the coupling agent
in about 200 ml of a 



sand grams of surface-treated carrier beads are com-  suitable solvent
bined with 15 to 25 grams of surface-treated phos-     The screen structure
materials, comprising the 4    7                   EP 0 380 279 B1
8 surface-treated matrix material and the surface-treat-  weight percent
PVA (no alcohol) Is poured into the ed phosphor particles, are fused to the
photoconduo-  faceplate panel and dispersed, as is known in the art. five
layer 34 by contacting the photoconductive layer  The fixed panel Is filmed
by either one of the emul- and the surface-treated materials with the
vapors of  sion and spray methods, both of which are known in a solvent,
such as chlorobenzene, which are emitted   5   the art, and then aluminized
and baked as described from a container 44, shown in FIG. 3e, disposed
with-  above. in an enclosure (not shown) above the faceplate 18.  In each
of the embodiments, the PVAincludes 10 The heavy vapors soak and soften the
underlying   weight percent sodium dichromate or ammonium di-
photoconductive layer and the polymeric coupling  chromate. Preferably,
between each fixing step, the agent that coats the phosphor particles and
the ma-  io  fixing layer46 Isflooded with lightfrom a mercuryarc trix
material, and render the layer and the coatings  lamp or a xenon lamp (not
shown) to cross-link the tacky, to increase the adherence of the
surface-treat-  polymers in the PVA, thereby making the fixing layer ed
screen structure materials to the photoconductive  water resistant. While
dichromated PVA is the prefer- layer34. By positioning the screen 22 of the
faceplate  red material for the fixing layer 46, potassium silicate
upwardly, as shown in FIG. 3e, gravitational force Is  15  also may be
used. utilized to Increase the adherence between the tacky surface-treated
screen structure materials and the photoconductive layer. Vapor-soaking
takes between  Claims 4 and 24 hours, and the panels are dried before fur-
ther processing.                              20  1. A method of
electrophotographically manufactur- As shown in FIG. 3f, the faceplate 18
is then fixed  ing a luminescent screen assembly on a sub- in a series of
steps to provide a fixing layer 46 over-  strate (18) of a color CRT,
comprising the steps lying the screen 22 and the matrix 23. Repeated ap-
ot plications of the fixing layerare required tofully cover  a) coating
said surface of said substrate (18) the granular screen structure materials
so as to min-  25  with a volatilizable conductive layer (32); imize the
displacement thereof. In a first preferred     b) overcoating said
conductive layer (32) with embodiment of the invention, wherein the
phosphor        a volatilizable photoconductive layer (34) in- particles
are coated with gelatin, the fixing mixture is  cluding a dye sensitive to
visible light; formed by combining 0.1 weight percent of polyvinyl      c)
establishing a substantially uniform electro- alcohol, PVA, with 25 percent
water and 75 percent  30  static charge on said photoconductive layer
methyl or isopropyl alcohol. The mixture Is sprayed     (34); onto the
screen 22 from a spray nozzle 48 located        d) exposing selected areas
of said photocon- about 61 to 122 centimeters from the screen. The
ductive layer (34) to visible light to affect the spray time is between 2
and 5 minutes and the spray      charge thereon; pressure is about 40 psi
(28, 124 kg per square me-  35  e) developing selected areas of said photo-
ter). These parameters provide a "dry" spray. A sec-     conductive layer
(34) with a triboelectrically ond coating of a 0.5 weight percent PVA and
50 per-      charged, dry-powdered, surface-treated first cent water - 50
percent methyl or isopropyl alcohol Is   color-emitting phosphor, and then
sprayed for about 2 minutes followed by a third          sequentially
repeating steps c, d and e coating of a 1.0 weight percent PVA and 50
percent  40  for triboelectrically charged, dry-powdered, water - 50
percent alcohol mixture which is sprayed      surface-treated second and
third color-emit- for an additional 2 minutes. Optionally, a fourth coat-
ting phosphors to form a luminescent screen ing of an aqueous 1.0 weight
percent PVAsolution (no     comprising picture elements of triads of color-
additional alcohol) is sprayed over the third coating    emitting
phosphors; when the subsequent processing steps include spray   45
characterized in the further step of filming; however, the fourth coating
is unnecessary if   contacting said surface-treated phosphor ma- the
subsequent processing steps include emulsion        terials and the
underlying photoconductive filming. The filmed screen is then aluminized
and       layer with a solvent to render said layer and baked ata
temperature of about425C for 30 minutes        said materials tacky and
thereby increase the to drive off thevolatilizable organic constituents of
the   5o  adherence of said surface-treated phosphor screen assembly.
materials to said photoconductive layer (34). In a second embodiment of the
preferred inven- tion, wherein the screen structure materials comprise  2.
The method of claim 1, characterized in that con- a thermoplastic coating
material, the fixing can be ac-  tacting comprises vapor-soaking said
surface- 



complished in twosteps. Initially, a 1.0weight percent  55  treated
phosphor materials and the underlying PVAand 50 percent water-50 percent
alcohol (methyl    photoconductor layer (34) In chlorobenzene. orisopropyl)
mixture is sprayed onto the screen 22 as described above. Then, an aqueous
slurry of 0.5   3. The method of claim 1, characterized by the ad- 5    7
EP 0 380 279 B1                 8 surface-treated matrix material and the
surface-treat-  weight percent PVA (no alcohol) is poured into the ed
phosphor particles, are fused to the photoconduc-  faceplate panel and
dispersed, as is known in the art. tive layer 34 by contacting the
photoconductive layer  The fixed panel is filmed by either one of the emul-
and the surface-treated materials with the vapors of  sion and spray
methods, both of which are known in a solvent, such as chlorobenzene, which
are emitted   5   the art, and then aluminized and baked as described from
a container 44, shown in FIG. 3e, disposed with-  above. in an enclosure
(not shown) above the faceplate 18.    In each oftheembodiments, the
PVAincludes 10 The heavy vapors soak and soften the underlying     weight
percent sodium dichromate or ammonium di- photoconductive layer and the
polymeric coupling   chromate. Preferably, between each fixing step, the
agent that coats the phosphor particles and the ma-  10  fixing layer46 Is
flooded with lightfrom a mercury arc trix material, and render the layer
and the coatings  lamp or a xenon lamp (not shown) to cross-link the tacky,
to increase the adherence of the surface-treat-  polymers in the PVA,
thereby making the fixing layer ed screen structure materials to the
photoconductive  water resistant. While dichromated PVA is the prefer-
layer34. By positioning the screen 22 of the faceplate  red material for
the fixing layer 46, potassium silicate upwardly, as shown in FIG. 3e,
gravitational force is  15  also may be used. utilized to increase the
adherence between the tacky surface-treated screen structure materials and
the photoconductive layer. Vapor-soaking takes between  Claims 4 and 24
hours, and the panels are dried before fur- ther processing.
20  1. Amethod of electrophotographically manufactur-
AsshowninFIG.3fthefaceplate18isthenfixed           ing a luminescent screen
assembly on a sub- in a series of steps to provide a fixing layer 46 over-
strate (18) of a color CRT, comprising the steps lying the screen 22 and
the matrix 23. Repeated ap-    of: plications of the fixing layer are
required to fully cover  a) coating said surface of said substrate (18) the
granular screen structure materials so as to min-  25  with a volatilizable
conductive layer (32); Imize the displacement thereof. In a first preferred
b) overcoating said conductive layer (32) with embodiment of the invention,
wherein the phosphor         a volatilizable photoconductive layer (34) in-
particles are coated with gelatin, the fixing mixture is  cluding a dye
sensitive to visible light; formed by combining 0.1 weight percent of
polyvinyl       c) establishing a substantially uniform electro- alcohol,
PVA, with 25 percent water and 75 percent  30    static charge on said
photoconductive layer methyl or isopropyl alcohol. The mixture Is sprayed
(34); onto the screen 22 from a spray nozzle 48 located         d) exposing
selected areas of said photocon- about 61 to 122 centimeters from the
screen. The          ductive layer (34) to visible light to affect the
spray time is between 2 and 5 minutes and the spray       charge thereon;
pressure is about 40 psi (28, 124 kg per square me-  35   e) developing
selected areas of said photo- ter). These parameters provide a "dry" spray.
A sec-      conductive layer (34) with a triboelectrically ond coating of a
0.5 weight percent PVA and 50 per-       charged, dry-powdered,
surface-treated first cent water - 50 percent methyl or isopropyl alcohol
is    color-emitting phosphor, and then sprayed for about 2 minutes
followed by a third           sequentially repeating steps c, d and e
coating of a 1.0 weight percent PVA and 50 percent  40   for
triboelectrically charged, dry-powdered, water - 50 percent alcohol mixture
which is sprayed       surface-treated second and third color-emit- for an
additional 2 minutes. Optionally, a fourth coat-  ting phosphors to form a
luminescent screen ing of an aqueous 1.0 weight percent PVAsolution (no
comprising picture elements of triads of color- additional alcohol) is
sprayed over the third coating     emitting phosphors; when the subsequent
processing steps include spray   45         characterized in the further
step of filming; however, the fourth coating is unnecessary if
contacting said surface-treated phosphor ma- the subsequent processing
steps Include emulsion          terials and the underlying photoconductive
filming. The filmed screen is then aluminized and         layer with a
solvent to render said layer and baked at a temperature of about [err] for
30 minutes      said materials tacky and thereby increase the to drive off
the volatilizable organic constituents of the   50  adherence of said
surface-treated phosphor screen assembly.
materials to said photoconductive layer (34). In a second embodiment of the
preferred inven- 



tion, wherein the screen structure materials comprise  2. The method of
claim 1, characterized in that con- a thermoplastic coating material, the
fixing can be ac-  tacting comprises vapor-soaking said surface- complished
in twosteps. Initially, a 1.0 weight percent  55  treated phosphor
materials and the underlying PVAand 50 percentwater-50 percent alcohol
(methyl      photoconductor layer (34) in chlorobenzene. or isopropyl)
mixture is sprayed onto the screen 22 as described above. Then, an aqueous
slurry of 0.5     3. The method of claim 1, characterized by the ad- 5    9
EP 0 380 279 B1                  10 ditional steps of
Ing a charge of the same polarity as that on i) fixing said surface-treated
phosphor mate-       the unexposed areas of said photoconductive rials with
at leastone coating of a substantially   layer and on said light-absorptive
screen dry spray of an aqueous alcohol mixture of a        structure
material to repel said first color- material selected from the group
consisting of   5  emitting phosphor therefrom; and dichromated polyvinyl
alcohol and potassium         i) sequentially repeating steps f, g and h
for silicate to minimize the displacement of said       second and third
portions of said selected phosphor materials;
areas of said photoconductive layer (34) using ii) filming said luminescent
screen;                triboelectrically charged, dry-powdered, sur- iii)
aluminizing said screen; and        10         face-treated second and
third color-emitting iv) baking said screen to remove the volatiliz-
phosphor screen structure materials, thereby able constituents therefrom to
form said lumi-      forming a luminescent screen comprising pic- nascent
screen assembly (22).                       ture elements of triads of
color-emitting phos- phors; 4. The method of claim 3, characterized in that
said   15        characterized in the further steps of fixing step includes
providing a plurality of coat-    vapor-soaking said photoconductive layer
Ings to form a fixing layer (46).                      and said
surface-treated screen structure ma- terials with chlorobenzene to render
said layer 5. The method of claim 4, characterized further by         and
said materials tacky, and to thereby In- the step of exposing each of said
coatings to ac-  20  crease the adherence of said surface-treated tinic
radiation.                                       screen structure materials
to said photocon- ductive layer (34), and drying said lumines- 6. A method
of electrophotographically manufactur-         cent screen. ing a
luminescent screen assembly on an Interior surface of a faceplate panel
(18) for a color CRT,  25   7. The method of claim 6,characterized by the
ad- comprising the steps of:                            ditional steps of
fixing said screen structure ma- a) coating said surface of said panel (18)
with   terials with at least one coating of a substantially a volatilizable
conductive layer (32);            dry spray of an aqueous alcohol mixture
of a ma- b) overcoating said conductive layer (32) with    terial selected
from the group consisting of di- a volatilizable photoconductive layer (34)
in-  30  chromated polyvinyl alcohol and potassium sili- cluding a dye
sensitive to visible light;         cate to minimize the displacement of
said screen c) establishing a substantially uniform electro-  structure
materials; static charge on said photographic layer (34);      ii) filming
said luminescent screen; d) exposing, through a mask, selected areas
iii) aluminizing said luminescent screen; and of said photoconductive layer
(34) to visible  35   iV) baking the luminescent screen to remove lightfrom
axenon lamptoaffectthechargeon            volatilizable constituents
therefrom to form said photoconductive layer,                         said
luminescent screen assembly (22). e) directly developing the unexposed
areas of the photoconductive layer (34) with a triboe-  8. The method of
claim 7, characterized in that said lectrically charged, dry-powdered,
surface-  40   fixing step includes providing a slurry coating on treated,
light-absorptive screen structure ma-    said one coating to form a fixing
layer (46). terial, the charge on said screen structure ma- terial being of
opposite polarity to the charge  9. The method of claim 7, characterized in
that said on the unexposed areas of the photoconduc-      fixng step
includes providing a plurality of coat- tive layer (34);
45       ings of a substantially dry spray of said aqueous f)
reestablishing a substantially uniform elec-   alcohol mixture of
dichromated polyvinyl alcohol, trostatic charge on said photoconductive
layer    the concentration of said dichromated polyvinyl (34) and on said
screen structure material;       alcohol increasing with each subsequent
coating. g) exposing, through said mask, first portions of said selected
areas of said photoconduc-  50   10. The method of claim 9, characterized
in that said 



tive layer (34) to visible light from said lamp to  fixing step further
includes providing a spray affect the charge on said photoconductive
coating of aqueous dichromated polyvinyl alcohol layer (34);
as an overcoating to the prior applied coatings. h) reversal developing the
first portions of said selected areas of said photoconductive   55 layer
(34) with a triboelectrically charged, dry-  Patentanspriche powdered,
surface-treated, first color-emit- ting phosphor screen structure material
hav-  1. Verfahren zum elektrofotografischen Herstellen 6    11
EP 0 380 279 B1                  12     I 1111111 111111 111111111111111 &*
C   L   M H eines Leuchtschirmaufbaus auf einem Trager-            die aus
dichromatisiertem  Polyvinylalkohol material bzw. Substrat (18) einer Farb-
und Kalium-Silikat besteht, um den Versatz KathodenstrahIrohre, mit den
Verfahrensschrit-         bzw. das Verschleben der Leuchtstoffe auf ten:
ein Minimum zu reduzieren; (a) Beschichten der Oberflache des Triger-   5
(ii) Filmieren (filming) des Leuchtschirmes; materials (18) mit elner
verflOchtigbaren bzw.      (iii) Aluminisieren des Schirmes; und
verdampfbaren, leitfAhigen bzw. leitenden           (iv) thermisches
Behandein (baking) des Schicht (32);
Schirmes, um die verflfIchtigbaren Bestand- (b) Oberziehen der leitenden
Schicht (32) mit       teile daraus unter Bildung des Leuchtschirm- einer
verflflchtigbaren bzw. verdampfbaren   10     Aufbaus (22) zu entfernen.
fotoelektrischen (photoconductive) Schicht (34), die elnen Farbstoff
enthilt und gegen-  4. Verfahren nach Anspruch 3, Ober sichtbarem LUcht
empfindlich lot             dadurch gekennziechnet, (c) Bilden einer Im
wesentiichen gleichma1i-     dal die Fbixer-Verfahrensstufe ein Herstellen
gen elektrostatischen Ladung auf der foto-  15    mehrerer Oberzuge unter
Bildung einer Fixier- elektrischen Schicht (34);
schicht (46) enthalt. (d) Belichten ausgewahiter Bereiche derfoto-
elektrischen Schicht (34) mit slchtbarem      5. Verfahren nach Anspruch 4,
Licht, um daruber die Ladung zu beeinflus-       welter gokennzelchnot
durch sen;                                     20       den
Verfahrensschritt des Bellchtens jeder der (e) Entwickeln ausgewahIter
Bereiche der fo-      Oberzage mit aktinischer Strahlung. toelektrischen
Schicht (34) mit reibungselek- trisch geladenem, trockenpulverigem, ober-
S. Verfahren zum elektrototografischen Herstellen flachen-behandeltem
ersten farblichtemittie-      eines Leuchtschirm-Aufbaus auf einer Innen-
renden Leuchtstoff; und                  25       Oberflache
einerSchirmtragerplatte (18) fOreine -aufeinanderfolgendes Wbederholen
derVer-         Farb-Kathodenstrahir6hre, mit den Verfahrens-
fahrensschritte c, d und e fOr reibungselek-      schritten: trisch
geladene, trockenpulverige, oberflIi-        (a) Beschlchten der Oberflache
der Platte chen-behandelte zweite und drifte farblicht-        (18) mit
einer verfliichtigbaren bzw. ver- emittlerende Leuchtstoffe, um einen
Leucht-  30     dampfbaren  leitfahigen  bzw.  leitenden schirm  aus
Bildelementen  mit Triaden              Schicht (32); (Dreiergruppen) von
farblicht-emitflerenden         (b) Oberziehen der leitfahigen Schicht (32)
Leuchtstoffen zu bilden;                            mit einer
verflulchtigbaren bzw. verdampfba- gekennhelchnot durch
ren fotoelektrischen Schicht (34), die einen den weiteren Verfahrensschritt
eines Verbindens   35   Farbstoff enthalt und gegenuber sichtbarem der
oberflachen-behandelben Leuchtstoffe und          LUcht empfindlich ist;
der darunteriiegenden fotoelektrischen Schicht         (c) Aufbringen elner
im wesentlichen gleich- mit einem Losungsmittel, um die Schicht und die
maligen elektrostatischen Ladung auf die fo- Stoffe klebrighaftend zu
machen und dadurch            tografische Schicht (34); die Haftung
deroberflichenbehandelten Leucht-  40      (d) Belichten ausgewihiter
Berelche derfoto- stoffe an der fotoelektrischen Schicht (34) zu er-
eleklrischen Schicht (34) mit slchtbarem Licht hohen.
aus einer Xenon-Lampe durch eine Maske, um die Ladung (auo der
fotoelektrischen 2. Verfahren nach Anspruch 1,
Schicht zu beelnflussen; dadurch gekennzelchnet,                     45
(e) direkes Entwickeln der unbelichteten Be- daB das Verbinden ein
Dampf-lmpragnieren bzw.          reiche der fotoelektrischen Schicht (34)
mit -Tranken der oberflachen-behandelten Leucht-
reibungselektrisch   geladenem,  trocken- 



stoffe und der darunter liegenden fotoelektri-         pulverigem,
oberflachen-behandeltem, licht- schen Schicht (34) mit Chlorbenzol
einschlielt.        absorbierendem Schirmaufbau-Stoff, wobei 50         die
Ladung auf dem Schirmaufbau-Stoff ge- 3. Verfahren nach Anspruch 1,
genflber den unbelichteten Bereichen der fo- gekennzolchnet durch
toelektrischen Schicht (34) entgegengesetzte die zusatzlichen
Verfahrensschritte:                   Polaritit hat; (i) Fixieren der
oberflichen-behandelten            (f) Wieder-Herstellen einer im
wesentiichen Leuchtstoffe mit zumindest einem Oberzug   S5
gleichmrffigen elektrostatischen Ladung auf eines Im wesentlichen trockenen
Sprays einer        der fotoelektrischen Schicht (34) und auf dem
wasserhaltigen Alkoholmischung mit elnem             Schirmaufbau-Stoff
(screen structure materi- Stoff, der aus der Gruppe ausgewahit wurde,
al); 7    13                 EP 0 380 279 B1                 14      !   C
L   N   S (g) Belichten erster Tells der ausgewahiten     dadureh
gekennzelchnet, Bereiche der fotoelektrischen Schicht (34) mit  daB der
Fixier-Verfahrensschritt das Schaffen ei- sichtbarem Licht der Lampe durch
die Maske,     nes Suspensionsflberzug (slurry coating) auf el- um  die
Ladung auf der fotoelektfischen         nem Oberzug enthalt, um esine
Fixierschicht (46) Schicht (34) zu beeinflussen;           e       zu
bilden. (h) Umkohr-Entwickeln (reversal developing) der ersten Tells der
ausgewahIten Bereiche  9. Verfahren nach Anspruch 7, der fotoelektrischen
Schbcht (34) mit einem     dadurch gekennzelchnet, reibungselektrisch
geladenen,  trocken-       daM der Fixier-Verfahrensschritt enthalt: das
pulverigen, oberflachen-behandeltbn ersten   10  Schaffen mehrerer OberzOge
von Im wesentli- farblicht-emitflerenden  Leuchtstoff-Schirm-    chen
trockenem Spray der wasserhaltigen Alko- aufbau-Stoff mit einer Ladung
derselben Po-     hol-Mischung mit dichromatisiertem Polyvinylal- laritit
wie diejenige auf den unbelichteten Ge-  kohol, wobei die Konzentration des
dichromati- bleten der fotoelektrischen Schicht und auf     slerten
Polyvinylalkohols mit (nach)folgenden dem  licht-absorbierenden
Schirmaufbau-  15    Schicht ansteigt. Stoff, um die ersten
farblicht-emittlerenden Leuchtstoffe davon abzustofen; und          10.
Verfahren nach Anspruch 9, (I) aufeinanderfolgendes Wlederholen der
dadureh gekennzelchnet, Verfahrensschrite f, g und h fOr zweits und     daB
der Fixier-Verfahrensschritt welter das dritte Abschnitte der ausgewihiten
Bereiche   20  Schaffen sines SprOh-Oberzugs wasserhaltigen der
fotoelektrischen Schicht (34) unter Ver-    dichromatisierten
Polyvinylalkohols als sin Uber- wendung von relbungselektrisch geladenen,
ziehen der zuvor aufgebrachten Oberzflge ent- trocken-pulverigen,
oberflachen-behandel-       halt. ten zweiten und dritten
farblicht-emittlerenden Leuchtstoff-Schirmaufbau-Stoffen unter Bil-  25
dung eines Leuchtschirmes mit Bildelemen-    Revendicatlons ten aus Triaden
von farblichtemlttlerenden Lsuchtstoffen;                              1.
Procede pour la fabrication 6lectrophotographl- gekennzelchnet durch
que de l'assemblage d'un 6cran luminescent sur die weibtren
Verfahrensschrittl sines Dampf-  3o  le substrat (18) d'un tube en couleurs
a rayons Trankens/-lmprAgnierens der fotoelektrischen       cathodlques
(CRT), comprenant les etapes Schicht und  der oberflachen-behandelten
consistant A: Schirmaufbau-Stoffe mit Chlorbenzol, um die          a)
recouvrir ladite surface dudit substrat (18) Schicht und die Stoffe
idebrig/haftend zu machen     d'une couche conductrice volatile (32); und
dadurch die Haftung deroberflachen-behan-  35    b) deposer sur ladite
couche conductrice 32, delten Schirmaufbau-Stoffe an der fotoolektri-
une couche photoconductrice volatile (34) schen Schicht (34) zu erh8hen und
Trocknen des       comportant un colorant sensible A la lumibre
Luchtschirmes.                                      visible; c) 6tabllr une
charge olectrostatique sensible- 7. Verfahren nach Anspruch 8,
40         ment uniforms sur laditb couche photocon- gekennmelchnet durch
ductrice (34); die zusatzlichen Verfahrensschritte: Fixieren der    d)
exposer des zones s6lectionnoes de ladito Schirmaufbau-Stoffe mit zumindest
einem Ober-        couche photoconductrice (34) A la lurnibre vi- zug sines
im wesontlichen trockenen Sprays ei-       sible pour affecter la charge
qu'elles portent; ner wasserhaltigen Alkohol-Mlschung mit Stof-  45    e)
d6velopper lea zones selectionn6es de la- 



fen, die aus derGruppe ausgewghltsind, die aus       dite couche
photoconductrbce (34) avec une dichromatisiertem Polyvinylalkohol und
Kallum-       matibre luminescento, charg6e de facon tri- Silikat besteht,
urn das Verschieben/Versatz der     boolectrique, en poudre shche, traitie
en sur- Schirmaufbau-Stoffe auf sin Minimum zu redu-         face 6mettrice
d'une premibre couleur; et zieren;                                   50
A r6pter successivement les 6tapes c, (ii) Filmieren (filming) des
Leuchtschirms;       d et e pour des matieres luminescentes char- (iil)
Aluminisleron des Leuchtschirmes; und       gees tfibo6lectriquement, en
poudre sbche, (Iv) thermisches Behandeln (baking) des           trait6es en
surface 6mettfices des seconde et Louchtschirmes, urn die verflOchtigbaren
Be-      troisiome couleurs pourformer un ecran lumi- standteile aus ihm
unter Bildung des Leucht-  55   nescent comprenant des 6l6ments d'image
schirm-Aufbaus (22) zu entfernen.                  constitues de triades de
matibres luminescen- tea emettices de couleur; 8. Verfahren nach Anspruch
7,                                 caracteris6 par l'etape suppl6mentaire 8
15                  EP0380279B1                     16   I I!III  L 111111
111111  ! de miss en contact desdites matires lumi-          dite couche
photoconductrice; nescentos traitees en surface et de la couche      e)
developper en direct lea zones non expo- photoconductrice sous-jacente avec
un sol-         sees de la couche photoconductrice (34) avec vant pour
rendre adhisife ladite couche et les-    un matiriau de structure d'ecran
absorbant la dites matieres luminescentbs et augmenter,   5     lumiere,
charge triboelectriquement, en pou- de ce fait, l'adherence desdites
matieres lumi-    dre seche, trafti en surface, la charge sur ledit
nescentes traitees en surface A ladite couche      matirlau de structure
d'ecran etant de polari- photoconductrice (34).
te opposee A la charge des zones non expo- sess de la couche
photoconductrice (34); 2. Procid6 selon la revendication 1, caractirish en
1o  f) reetablir une charge electrostatique sensi- ce quo la miss en
contact comprend d'imprigner        blement uniforms sur ladite couche
photocon- en phase vapeur lesdites matffres luminescentos       ductrice
(34) et sur ledit materiau de structure traities en surface et la couche
photoconductrice     d'cran; sous-jacente (34) par du chlorobenzene.
g) exposer, A travers ledit masque, des pre- 15        miires parties
desdites zones selectionnoee 3. Procade selon la revendication 1,
caracterlis par     de ladite couche photoconductrice (34) A la lu- les
etapes supplementaires consistant A:              miere visible A partir de
ladite lampe pour if- i) fixer lesdites matieres luminescentes tral-
fecter la charge sur ladito couche photocon- tees en surface avec au moins
un dip6t par         ductrice (34); pulvrisation sensiblement A sec d'une
solu-  20    h) developper en inverse les premieres par- tion aqueuse
alcoolique d'un materiau choisi       ties desdites zones selectionnies de
ladite parmi le group. constitul de l'alcool polyviny-    couche
photoconductrice (34) avec un mate- lique bichromate et du silicate de
potassium       riau de structure d'ecran luminescent emet- pour minimiser
le deplacement desditbs ma-         tour d'une premiere couleur, charge
triboilec- tibres luminescentes;                   25         triquement,
en poudre seche, traite en surfa- ii) recouvrlr d'un film ledit ecran
luminescent;   ce, portant une charge de meme polarite quo iii) traitor A
l'aluminlum ledit cran ; et         celie sur lesa zones non exposees de
laditb iv) cuire ledit dcran pour en el miner les cons-   couche
photoconductrice et sur ledit matfriau tituants volatiles pour former ledit
assembla-     de structure d'ecran absorbant la lumeire ge d'ecran
luminescent (22).            30         pour en repousser laditb matlere
luminescen- to imettrice de la premibre couleur; et 4. Procidi selon la
revendication 3, caracterise en      i reptebr successivement lea etapes f,
g et h ce quo laditee tape defixage inclutde prevoirune      pour des
seconde et troisieme parties deadi- pluraliti de depots pour former une
couche de        tes zones selectionnees de ladite couche pho- fixage (46).
35         toconductrice (34) en utilisant dos materiaux de structure
d'ecran luminescent emetteurs 5. Procidi selon la revendication 4
caracterise, de      d'une seconde et d'une troisibme couleur, plus, par
l'etape consistant A exposer chacun         charg6s tribo6lectriquement, en
poudre sb- desdits d6pots A une radiation actinique.             che,
traltis en surface, formant, de ce- fait, un 40        dcran luminescent
comprenant des el6ments 6. Proocd6 pour la fabrication 61ectrophotographi-
d'image constitues de triades de matibres lu- quo de l'assemblage d'un
6cran luminescent sur        minescentes imetrisces de couleur; la surface
intirleure d'un panneau de plaque               caracteris6 par les 6tapes
supplimen- 



frontale (18) destine A un CRT en couleurs,           taires consistent A
Impr6gner en phase va- comprenant les itapes consistent A:        45
pour ladito couche photoconductrice et lesdits a) recouvrir ladite surface
dudit panneau (18)     matirlaux de structure d'6cran traitis en sur- avec
une couche conductrice volatile (32);         face par du chlorobenzbne
pour rendre adhi- b) deposer sur ladite couche conductrice (32)      sifs
ladite couche et lesdits mat6riaux et pour une couche photoconductrice
volatile (34) in-      augmenter de ce fait I'adherence desdits ma- cluant
un colorant sensible A la lumibre visi-  co  tirlaux de structure d'ecran
traits on surface ble;                                               A
ladit couche photoconductrice (34) et A s- c) 6tablirune charge
6iectrostatique sensible-     cher ledit dcran luminescent. ment uniforme
sur ladite couche photocon- ductrice (34);                               7.
Procidi selon la revendication 8, caracterise par d) exposer, A travers un
masque, des zones  5C  les 6tapes suppi6mentaires consistant A fixer lesa-
silectionnies deoladits couche photoconduc-     dits matirlaux de structure
d'6cran avec au tfice (34) A la lumibre visible A partir d'une  momns un
depot par pulv6irsaffon essentlellement lampe au xenon pouraffecter la
charge sur la-   A sec d'une solution aqueuse alcoolique d'un ma- 9
terlau choisi parmi le groups constitu6 de l'alcool polyvinylique
blchromat6 et du silicate de potas- sium pour minimiser le deplacement
desdits ma- teriaux de structure d'ecran; iI recouvrir d'un film ledit
6cran luminescent   5 iii) traitor A I'aluminium ledit ecran lumines- cent;
et iv) cuire l'ecran luminescent pour en ellminer les constituants
volatiles pour former ledit as- semblage d'un ecran luminescent (22).   10
8. Procede solon la revendication 7, caracterlse en ce que ladito taps de
fixage inclut de prevoir un d6pot de liaison sur ledit dep6t pour former
une couche de fixage (46).                     15 9. Procede solon la
revendication 7, caractenis en ce quo ladite etape defixage inclut de
prevolrune pluralite de dep8ts par pulvrisation essentielle- ment A sec de
laditb solution aqueuse alcooliquO   20 d'alcool polyvinylique bichromate,
la concentra- tion dudit alcool polyvinylique bichromate aug- mentant A
chaque depUt succoessif. 10. Prcede solon la revendication 9, caracterise
en   25 ce quo ladite etape de fixage inciut, de plus, de prevoir un depbt
par pulverisatlon d'alcool polyvi- nylique bichromate aqueux comme
sur-couche sur les depbts appliques anterieurement. 30 36 40 45 50 55 10


