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oped, resulting in a hardened pattern of openings in the grille. A slurry
of dark surround material is coated This invention relates to color cathode
ray picture  on the faceplate and the hardened resist is stripped, tubes,
and is addressed specifically to an improved  leaving a light-absorbing
material surrounding the cataphoretic process for manufacturing color
cathode   5   areas where the phosphors are to be deposited. The ray tubes.
The process is applicable to the manufac-  red, green and blue light
emitting phosphor elements ture of conventional color picture tubes; that
Is, tubes  are then sequentially deposited in respective grille having a
curved faceplate and a correlatively curved  openings with. a separate
slurry of phosphorin a light- shadow mask, and In the manufacture of color
tubes  sensitive material for each color. The final product is having
shadow masks of the tension foil type mount-   10 a faceplate having on its
screening surface a pattern ed in association with. a flat or substantially
flat face-  of groups of dots or lines capable of emitting, upon ex- plate.
Color tubes of various types can be screened  citation by electron beams,
red, green or blue light. by the process, including those used In home
enter-    In U.S. Patent No. 4,130,472, Kaplan discloses a tainment
television receivers. The cataphoretic proc-  process for making color
television screens by elec- ess according to the invention is particularly
valuable  15  trophoretic deposition. The process comprises the In the
manufacture of medium-resolution, high-      depositing of groups of
periodically repeating electri- resolution, and ultra-high resolution tubes
Intended  cally conductive stripes of predetermined graduated for color
monitors. To meet the requirement for high  length from relatively long to
relatively short on the resolution and high definition in such tubes, the
phos-  screening surface. Both ends of stripes of similar phor elements
must be extremely small and well de-  20 length. are electrically excited
with a charge of first fined. The problems inherent in screening such tubes
polarity during immersion in an electrolytic bath that Is pointed up by the
fact that there are more than five  includes color-image-related compounds
charged to million such elements deposited on the screen of an  an opposite
polarity. Both ends of stripes of succes- ultra-high. resolution color
tube. The depositing of so  sively shorter length are serially excited in
conjunc- many elements is at the limit of capability of conven-  25  tion
with a different bath and a different image-relat- tional photoscreening
processes. The cataphoretic   ed compound. By electrically contacting both
ends of process also offers an economical benefit in that it is  the
stripes, the effect of a single discontinuity in the much less wasteful of
the expensive phosphors used  electrically conductivity of any stripes is
nullified. in color screening.                                    A process
for electrostatically screening a color The conventional process of
depositing patterns 30  cathode ray tube is disclosed by Lange et al in U.
S. of color phosphor elements on the screening surface  Patent No. 3,
475,169. In this process, the screening of a color picture tube faceplate
utilizes the well-  surface is provided with a photoconductive surface to
known photoscreening process. A shadow mask,        establish thereon a
uniform charge. A latent charge which in effect functions as a perforated
optical sten-  image is then created in the photoconductor by ex- cil, Is
used In conjunction with alight source to expose   35  posing selected
portions to light actinic to the photo- in successive steps, three discrete
light-sensitive  conductor. The exposure of the photoconductor takes
photoresist patterns on the screening surface. The  place through a shadow
mask so that areas which are shadow mask is typically  "mated" to each
faceplate;  to represent phosophor elements of a particular color that Is,
the same mask is used in the production of a  are selectively discharged by
the exposure. The la- specific tube throughout the production process, and
40  tent image thatresults is developed by the application is permanently
installed In the tube In final assembly.  of a toner that includes a
phosphor. The toner-phos- At least four engagements and four disengagements
phor responds to the electrical fields of the photocon- of the mask, as
well as six exposures, are required in  ductor and is deposited on the
discharged areas. This the standard screening process. In certain
processes,  process is repeated three times to provide the three a "master"
may be used for exposing the photoresist   45 color phosphors necessary for
the cathode ray tube patterns in lieu of the mated shadow mask.
color image. A similar process Is set forth in British In a typical
photoscreening process, the screen-  Patent Specification No. 1,242,999.
ing surface is first coated with a fluidized light-    U.S. Patent No.
3,681,223 to Gupton discloses sensitive material to fabricate a grille, and
which hard-  means whereby color phosphors are electrophoreti- ens upon
drying. The shadow mask, mounted on a    50  cally deposited on a cathode
ray tube screening sur- rigid frame, is temporarily installed in precise
relation-  face to provide a dot screen. A plurality of conductive ship to
the faceplate, and the light-sensitive material  dot patterns are deposited
on the faceplate, one pat- is exposed to light actinic to the coating
projected  tern for each color to be deposited. Each pattern in- through
the apertures of the mask from a light source  cludes lands of material on
which the dots are to be located at a position that corresponds to the
beam-   55  deposited, with conductive paths interconnecting the emission
point of the associated electron gun of the  lands. The conductive patterns
are deposited with a end-product tube. The faceplate is then separated
single masking operation using an interchangeable from the shadow mask and
the coating is "devel-     master. The different color phosphors are then
suc- 2    3                    EP 0 415 916 B1                      4 



cessively deposited on the dot patterns by electro-  during each deposition
operation, and secondly, de- phoresis, one color being deposited on each
discrete  positing an electrically insulative barrier over said conductive
pattern. The conductive paths are said to  conductive coating and
selectively and sequentially be one mil wide. While the blue- and
green-receiving  removing portions of said barrier for controlling pat-
patterns are indicated as being relatively short, the   5   terned,
sequenced cataphoretic access to said elec- conductive path for the red
phosphor is relatively  trically conductive coating characterized by
prefer- long-estimated to be about 900 feet in a 25-inch color  ably
forming a first pattern and a second pattern of picture tube. The problem
of laying down a conduc-  holes in said insulative barrier corresponding to
the tive path of such. length with an inter-dot width of only  sum of said
first and second separate patterns of one mil is considered to be
insurmountable. A gap in  10   phosphor elements, covering the first
pattern of holes the path at any point would halt electrophoresis along
with an insulative material, and then cataphoretically the uncharged path;
also, variations in voltage drop  depositing said second pattern of
phosphor elements along the narrow conductive stripe could result in un-
in said second pattern of holes, removing the insula- even deposits of
phosphor.                          tive material in said first pattern of
holes and cata- In Canadian Patent No. 964,713, Standaart dis-  15
phoretically depositing said first pattern of phosphor closes a process for
the electrophoretic deposition of  elements therein. color phosphors in a
dot-screen pattern. A separate     The improved process of the invention is
applica- dot pattern with. an inter-connecting conductive path  ble to most
types of colorcathode ray tubes, including is provided for each color.An
electrical potential is ap-   the conventional curved Screen-curved
faceplate plied to an end of each path by means of a selective   20  tube,
as well as to tubes having a tensed foil shadow clamping device for the
deposition of each color. The  mask and a flat faceplate. means for
applying the potential are not disclosed. An  Among the advantages of the
invention is that it interchangeable mask is used for the path deposition.
provides a more feasible and economical process for In a journal article,
Sadowsky describes the prep-  depositing screening materials on the
screening sur- aration of luminescent screens, including deposition   25
face of cathode ray tubes. by electophoresis, in which "the phosphor in
liquid     Further features and advantages of the present suspension is
attracted to an immersed electrode    invention may best be understood by
reference to the upon which it deposits." Sadowsky comments:
following description of preferred embodiments of the " ...there is not
much advantage to this method. It is  invention taken in conjunction with
the accompanying uneconomical merely to apply screens in this manner,  30
drawings, in the several figures of which like refer- since screens of as
good a quality can more easily be  ence numerals identify like elements,
and in which: deposited by other means. The controls necessary on
Figure 1 is a side view in perspective of a color particle size, e.m.f.,
current, suspension, composi-    cathode ray tube having a flat faceplate
and a tion, temperature, etc., and the need for a conductive  tensed foil
shadow mask, with cut-away sections substrate militates against its use."
("The Preparation   35  that indicate the location and relation of the of
Luminous Screens," Meier Sadowsky, Society for       screen to other major
tube components; Information Display, March 1949. Pages 119-120).
Figure 2 is a cut-away view in elevation of a color CH-A-509,616 discloses
a method of making an        cathode ray tube having the conventional
curved electrically conductive surface by means of cataphor-   faceplate
and curved screen; etic process. It includes first deposition of an
electri-  40  Figure 3 is a detail plan viewof the screen of a col- cally
conductive photosensitive layer on a surface,     or cathode ray tube
having a "dot" screen; which is subject to luminous rays through a film of
Figure 4 is a view similar to Figure 3 except that opaque and transparent
pattern, and second depos-       the screen is a "line" screen shown with
associ- ition of an insulative coating over the conductive lay-  ated
shadow mask; er. The process can be repeated several times as de-  45
Figure 5 is another view similar to Figures 3 and sired.
4 except the screen shown is the type that may In general this invention
aims to provide an Im-    be used in a beam index tube; proved process for
the manufacture of color cathode     Figure 6 is a view in elevation of a
section of a flat ray tubes using the cataphoretic process.
faceplate with a dot screen, and indicating the The present invention
therefore provides a proc-  50  screening area following preliminary steps
in the ess for the manufacture of a color cathode ray tube     cataphoretic
process according to the Invention screen, wherein at least two separate
patterns of       (Note: the dot screen is used as an example in the
phosphor elements are deposited in sequence on the      following
description of the invention); screening surface of the tube, with each
pattern of     Figure 7 is a sectional side-elevational diagram- elements
capable of emitting light of a different color  55  matical view of a
"lighthouse" used for exposing when excited, the process including the
steps of ini-   the screening area in the screening process ac- tially
depositing an electrically conductive coating    cording to the invention;
the photoscreening of a over said screening surface for use as an electrode
flat tension mask faceplate assembly is indicated 3    5
EP 0 415 916 B1                6 by way of example;
tension. The round apertures shown in shadow mask 



Figure 8 is a in elevation of a section of the face-  50 indicate that the
tube is a dot-screen type. The an- plate shown by Figure 6, and indicating
the im-  terior-posterior axis of tube 20 Is indicated by refer- pinging of
light beamlets on selected areas of the  ence number56. Amagnetic shield 58
is shown as be- screening surface of a dot screen during expos-   5   Ing
enclosed within funnel 32. High voltage for tube ure of the screen to light
actinic to photosensitive  operation is applied to a conductive coating 60
on the areas as accomplished in the lighthouse depicted  inner surface of
funnel 32 by way of an anode button in Figure 7;
62 connected in turn to a high-voltage conductor 64. Figure 9 is a plan
viewof a section of a dot screen  The neck 66 of tube 20 is indicated as
enclosing faceplate following the exposure step indicated  10  and in-line
electron gun 68, indicated as providing by Figure 8;
three discrete in-line electron beams 70, 72 and 74 for Figure 10 Is a
schematic view In elevation of a  exciting respective red-light-emitting
green-light- bath used In the cataphoretic screening process  emitting, and
blue-light-emitting phosphor elements according to the Invention, and
containing a sec-  on screen 28. The electron gun may be one of the tion of
the faceplate shown by Figure 9 as Im-  15  types disclosed In referent
copending applications mersed in the bath;
Serial No. 808.137 and Serial No. 828,568. Yoke 76 Figure 11 is a view in
elevation of the section of  receives scanning signals and provides for the
scan- faceplate shown by Figure 9, with a wash-off  ning of beams 70,72 and
74 acrossscreen 28. Acon- spray operation indicated diagrammatically;
tact spring 78 provides an electrical path between the Figure 12 is a plan
view of the section of the face-  20  funnel coating 60 and the mask
support structure 48. plate shown by Figure 9, showing the results of
With reference now to Figure 2 there is shown previous steps in the
cataphoretic process ac-  schematically a conventional color picture tube
80. cording to the invention;                      Tube 80 is similar in
form and function to the tube 20 Figure 13 Is a view similar to Figure 8
showing the  described in connection with Figure 1 in that it has an
selective impinging of light beamlets on the   25  electron gun 82 that
projects three beams 84 that screening surface in another step in the
process  converge on the phosphor-bearing screen 86 of the according to the
invention;                    faceplate 88 after passing through a shadow
mask 90 Figure 14 is a view of a cataphoretic bath similar  which, as has
been noted, provides for color selec- to the bath of Figure 10, but showing
a further  tion. This configuration differs however in that the step in the
process according to the invention;    30  faceplate 88 is curved, as
indicated, and the shadow Figure 15 depicts another step in the selective
mask 90 is correlatively curved. Screen 86 may be of impinging of light
beamlets on the screening sur-  the dot screen or line screen type. The
improved cat- face; and                                      aphoretic
process according to the invention may be Figures 16 and 17 are views of
cataphoretic baths  used to deposit image-related compounds on the similar
to the bath of Figure 10, and depicting fur-  35  screen 86 of this type of
color cathode ray tube, noted ther steps in the process according to the
inven-  as having a curved faceplate. tion.
Types of color picture cathode ray tube screens The process according to
the invention can be  on which can be applied image-related compounds used
for the manufacture of various types of color  according to the invention
are depicted in Figures 3- cathode ray tubes including tubes having a
tension   40  5. It is noted that the process according to the inven- foil
shadow mask in conjunction with a flat faceplate,  tion Is not limited to
the examples shown as other ap- and tubes having the conventional curved
screen-   plications will readily suggest themselves to those curved mask
tubes. The operating principles of the  skilled in the art. two types are
essentially the same; that is, an elec-  The improved cataphoretic process
according to tron gun projects three beams through a color selec-  45  the
invention provides for depositing in sequence on tion electrode to excite
groups of color phosphors  the screening surface of a color cathode ray
tube at emitting red, green or blue light when excited by the  least two
separate patterns of phosphor elements. respective electron beam.
Figure 3 represents a dot screen 92 shown as having A color cathode ray
tube 20 having a tension foil  three such patterns by way of example, and
compris- shadow mask is shown by Figure 1. The front assem-   50  ing R, a
red pattern, G, a green pattern, and B, a blue bly 22 includes a faceplate
24, on the screening sur-  pattern, with each pattern capable of emitting
light of face of which Is deposited a phosphor screen 28. A  the color
designated. The three patterns --R, G, and film of aluminum 30 Is indicated
as covering the   B-- are distributed throughoutthe screen. In aflatten-
screen 28. A funnel 32 is shown as mating with the  sion mask having a
diagonal measure of 14.2 inches peripheral sealing area 34 of faceplate 24.
55  and a constant aperture pitch of 0.2 millimeters, there Front assembly
22 includes a shadow mask sup-  are about 1,700,000 apertures. Since each
aperture port structure 48 for mounting a metal foil shadow  passes three
beamlets-one beamlet for each of the mask 50 which is secured to support
structure 48 in  three patterns-there are about 5,100,000 phosphor 4    7
EP 0 416 916 B1                     8 elements which can be deposited on
the screening   over the conductive coating and selectively and se- surface
by the cataphoretic process according to the  quentially removing portions
of the barrier for control- 



invention. So each pattern--R, G, and B--consists of  ling patterned,
sequenced cataphoretic access to the 1,700,000 phosphor elements. The
patterns are      electrically conductive coating. grouped in triads of
red, green and blue, as indicated   5  With reference to Figure 6, there is
shown a sec- by triad 94, delineated by the dash-line outline, and  tion of
a cathode ray tube faceplate 132 having a the adjacent triad 96.
screening surface 134 on which there is indicated as Dot-pattern screen 92
Is depicted as including a    being deposited an electrically conductive
coating light-absorptive, black surround material 98 also  136. Conductive
coating 136 comprises metal or known as the "grille"; the black surround is
indicated  10  other electrically conductive composition. It functions
symbolically by the stippling. The associated shadow  as an electrode
during each  deposition operation. mask (not shown in this example)
generally has aper-  The conductive coating 136 may comprise a film of
tures of the same round shape, with one aperture for  aluminum evaporated
on the screening surface. The each triad of phosphor elements.
thickness of the aluminum is preferably in the range Figure 4 is a
depiction of a line-screen pattern   15  of 100 to 200 Angstrom units. In
application, the 104, with the associated shadow mask 106 shown to
screening surface 134 is first washed to remove all indicate the vertically
rectangular configuration of the  trace of contaminants and dried, then the
aluminum apertures 108. The three electron beams 110, 112   is deposited by
an evaporation process. The alumi- and 114 are depicted as passing through
a typical  num coating could as well be applied by a hot-stamp- aperture
116 to selectively impinge upon respective   20  ing method. The aluminum
coating is opaque even In blue-, red- and green-light-emitting lines of
phosphor  the form of a very thin film, and hence must be remov- 116, 118
and 120. An opaque, light-absorptive black-  able so that the light emitted
by the phosphors in the surround 122 Is indicated as separating the lines
of  finished tube will not be obstructed. The thickness of phosphor.
the metal must therefore by carefully controlled so Figure 5 is a view
similar to Figures 3 and 4 ex-  25  that the metal can be removed either by
oxidation dur- cept that a typical screen of a beam index tube is de-  ing
the sealing of the tube in final assembly, or by picted. Stripes 122, 124
and 126 are indicated sym-  chemically leaching it out after the last
application of bolically as emitting green, red and blue light when
phosphor elements. excited by the horizontal traverse of a single electron
The conductive coating 136 could as well be beam (not shown). The stripes
are depicted as being   30  transparent to visible light, and thus not
require a spe- separated by a black surround material 128, as indi-  cific
removal step. An electrically conductive material cated by the stippling.
An "index" stripe 130 may com-  with suitable transparency is indium tin
oxide, which prise, for example, an emitter of ultraviolet radiation  may
also be applied by the evaporation process. This used to "Index" the
system; that Is, to locate the beam  compound however does not have to be
removed as in relation to the phosphor stripes 122, 124 and 126   35  In
the case of aluminum, as it is transparent. Other across which it passes.
types of materials which are electrically conductive These and other screen
patterns not shown but   and transparent, and lend themselves to
application which function according to the same general princi-  in the
form of very thin films, may as well be used. ples may be deposited by the
cataphoretic process  Gold is an example. according to the invention.
40       With reference again to Figure 6, an electrically In essence, the
improved cataphoretic process  insulative barrier 138 deposited over
electrically con- according to the invention provides for the deposition
ductive coating 136. Barrier 138 preferably comprises in sequence on the
screening surface of the tube   an electrically resistive photoresist layer
such as a faceplate at least two separate patterns of phosphor
photosensitive dichromated PVA (polyvinyl alcohol) elements, with each
pattern of elements capable of  45   which may be applied In liquid form;
e.g., by spin- emitting light of a different color when excited. In the
application or by curtain coating. Following the appli- following
description of the inventive process, first,  cation, the coating is
allowed to dry. second and third separate patterns of phosphor ele-    The
photoresist comprising barrier 138 is then ex- ments are depicted which are
capable of emitting   posed through  a mask to light actinic to the
photore- such light when excited for exemplary purposes, the   50  sist
layer to form a fixed latent image in the layer that separate patterns are
indicated symbolically as being  represents a sum pattern corresponding to
the sum red-light-emitting, green-light-emitting, and blue-  of
aforedescribed first, second and third patterns of light-emitting phosphor
elements.                  phosphor elements. Exposure is accomplished by
Essentially, the process according to the inven-  means of a "lighthouse,"
a schematic example of tion comprises first depositing an electrically
conduc-  55   which is shown by Figure 7. Lighthouse 140 is shown tive
coating over the screening surface to serve as an  as having a base 142
within which is contained a electrode during each deposition operation, and
sec-  source 144 of UV (ultraviolet) light actinic to the pho- ondly,
depositing an electrically insulative barrier  toresist generated by
collimated light or a fine bare 5    9             EP 0 415 916 B1
10 arc, typically an approximate point source when used  tern of phosphor
elements are deposited in the holes. for screening with shadow masks having
round aper-      Front assembly 148 must be assembled and die- tures, or a
line source for masks having slit or slot  assembled at leastfourtimes in
the processof depos- 



apertures. The light source 144 Is locatable in three  iting the screening
materials. Precision registration positions to simulate the deflection
center of each of   5   and re-registration of the faceplate and the shadow
the electron beams used to excite the phosphor ele-  mask In the screening
process is indicated as being ments deposited on the screening surface.
This type  provided by the support blocks 154A and 154B in con- of printing
is known as "first order printing"; It requires  junction with, by way of
example, ball-and-groove in- the use of a special correction lens 145  for
dot    dexing means 156A and 156B. (There are actually screens, to correct
for a displacement of the deflec-  10   three sets of such ball-and-groove
indexing means, tion centers.                                       only
two of which are shown in this example.) Other The method of photoscreening
may as well by an   means for precision registration known to those skil-
interchangeable mask system, in which, by way of ex-  led in the art may as
well be used. The light rays 158 ample, a separate "master" is used for
printing each  from source 144 (sequentially located at the three de- of
the three colors and the matrix. Each master has   15  flection centers),
are depicted as irradiating the only the apertures for the respective
color, for exam-  screening surface 134 after passing through a neu- pie,
the "red" master would only have apertures for  tral density filter 160 and
the correction lens 145. printing the red phosphor deposits on the
screening     The effect of irradiating the screening surface surface. The
master is placed in contact, or near-   134 from the green, blue, and red
deflection centers contact with the screening surface, and the mask is  20
is shown diagrammatically by Figure 8 (faceplate 132 irradiated with a
flood light rather than a point source  is shown as a fragment and in
section in this and en- of light to print the areas that are to receive the
red  suing figures). Light rays 158, indicated by the wavy phosphor
elements. Very exact registration of the   lines, are depicted as passing
through apertures masks is a requisite for successful implementation of
164A, 164B and 164C in shadow mask 150 to form this system. The benefit of
the Interchangeable mask   25   beamlets 166 which impinge upon the
photosensitive manufacturing system is that there is no need to per-
electrically insulative barrier 138. The effect of the manently "pair a
mask with a specific faceplate-the  ligh t is to "fix" the areas 167A, 167B
and 1 67C im- screened faceplates can be interchanged, each with   pinged
upon, and form a fixed latent image in the pho- all others, and the shadow
masks can also be inter-  toresist representing a sum pattern corresponding
to changed, each with all the others, with consequent  30  the sum of the
first second and third patterns of economies in manufacture and enhanced
tube per-      phosphor elements; that is, all areas on which the formance.
three colored-light-emitting phosphors are to be de- Lighthouse 140
includes a table assembly 146 for  posited are formed as latent images.
receiving a cathode ray tube front assembly 148.        The screening
surface is then "developed"; that Front assembly 148 will be noted as
including the flat  35  is, the unfixed photoresist layer that surrounds
each faceplate 132 described In connection with Figure 6,  of the patterns
is removed by spraying with water, for with its deposits of an electrically
conductive coating  example. The hardened, or "fixed" patterns are not 136
and electrically insulative barrier 138 comprising  affected by the water
spray. The result is depicted In the photoresist layer on its screening
surface 134. A  Figure 9 wherein there remains on the electrically foll
shadow mask 150 is depicted as being suspended   40  conductive coating 136
of faceplate 132 a fixed- a predetermined distance from the screening
surface  resist-covered sum pattern of discrete, electrically in- 134 by a
shadow mask support structure 152.         sulative photoresist elements
168 surrounded by Following the depositing of the electrically con-  bared
areas 170 of the electrically conductive coating ductive coating and the
electrically insulative barrier,  136. the Inventive process will be seen
as comprising the   45  The means for photoprinting the screen is descri-
forming of a first pattern, a second pattern, and a  bed in the foregoing
as being accomplished using a third pattern of holes in the Insulative
barrier corre-  shadow mask as a stencil, and sequentially locating
sponding to the sum of the first, second and third pat-  the actinic light
source at the three deflection centers tern of phosphor elements to be
deposited on the     of the "red, green and blue" guns. In this system, it
is screening surface of the tube faceplate. The first and   50   necessary
to pair the masks and faceplates, and third patterns of holes is in effect
plugged with an in-  maintain the parity throughout the manufacturing and
sulative material, then a second pattern of phosphor  assembly processes.
As noted heretofore, screening elements is cataphoretically deposited in
the second  can as well be accomplished by an interchangeable pattern of
holes which are, in effect not plugged. The  mask system, as has been
described. first pattern of holes is then, in effect, unplugged and   55
With reference now to Figure 10, there is repre- the first pattern of
phosphor elements are cataphor-  sented schematically a cataphoretic bath
172 for the etically deposited in the holes. The third pattern of
depositing of the screening materials according to the holes is then, In
effect, unplugged, and the third pat-  invention. The faceplate 132 is
indicated diagrammat- 6    11       EP 0 415 916 B1                 12
ically as being immersed in vertical orientation in cat-  B and R indicate
the color emission of the phosphors aphoretic bath 172. Bath 172 contains
an electrolytic  that will subsequently be deposited thereon (NOTE: fluid
174 which may include by way of example a      paterns 184G, 184B and 184R,
although not In the light-absorptive, black-surround material which Is
form of a triad, comprise, for purposes of example, a 



preferably non-conductive. This material may com-   5   typical group of
phosphors representing all groups prise manganese carbonate by way of
example,       that will eventually be deposited on the screening which
when deposited by cataphoresis is light in color,  surface; that is, a
first second and third pattern of but turns black and opaque as it oxidizes
during the  holes, or bare areas, corresponding to the separate bake-out of
the tube In final assembly. Other suitable  patterns of phosphor elements
to be applied. The black-surround materials Include cobalt oxide black,  10
bare areas will be observed as being surrounded by and Iron oxides with
cobalt oxides.               interstitial material 186, as indicated by the
stippling. An electrical potential is depicted as being ap-   Following
each cataphoretic bath, the cataphor- plied between the electrically
conductive coating 136  etic deposits are rinsed with a suitable wash such
as and an anode 179, with the potential depicted sche-  isopropyl alcohol
or methanol; this step is necessary matically as being applied by a battery
176. The neg-  15  to remove loose particles in the bath which may have
ative electrode 178 of battery 176 is indicated as be-  adhered to the
screening surface. The coatings are ing electrically connected to the
conductive coating  then dried before subsequent processing. If the coat-
136. The positive electrode 177 is indicated as being  ings require
additional binder to withstand further electrically connected to the anode
electrode 179  processing steps, suitable binder may be applied In which
may comprise, by way of example, a sheet of  20  the form of an overcoat or
the binder may be incor- stainless steel preferably having approximately
the  porated in the respective baths. same area as the in-process
faceplate. The differ-     Another layer of insulative photoresist is
applied ence In potential may be for example about 100 volts,  to the
screening surface to form an electrically insu- and the duration of the
cataphoretic process about  lative barrier. With reference to Figure 13,
there Is one minute. The difference in potential results in the   25  shown
an electrically insulative barrier 188 depicted cataphoretic deposition on
the bared areas 170 of the  as overlaying the interstitial material 186,
noted as electrically conductive coating 136, a coating of elec-  being
indicated by the stippling, and the previously trically insulative,
Interstitial material. This deposition  bared areas 184R, 184B and 184G.
This barrier may is indicated by the build-up 180 of electrically insula-
comprise PVA-AD. The photoresist layer 188 is then tive material in
hitherto bared areas 170, depicted di-  30  exposed through mask 150 to
light actinic to the pho- agrammatically by the stippling. As noted, the
electri-  toresist The light beamlet 166A originates from the cally
insulative photoresist elements prevent cata-  blue deflection center, and
secondly, light beamlet phoretic deposition on areas covered.
166G originates at the green deflection center; It will With reference
nowto Figure 11, faceplate 132 is  be noted that no light is irradiating
area 184R, so the indicated as having been removed from the cataphor-  35
red deflection center is inactive. As a result the pho- etic bath 172 and
subjected to a spray wash 182. The  toresist is fixed in areas 184G and
184B. Since no composition of the wash depends upon the type of   light
originates from the red deflection center, the photoresist, for example,
the wash may be hydrogen  photoresist layer 188 over area 184R remains un-
peroxide in a 10 percent concentration. The wash re-  fixed. suits In a
removal of the fixed photoresist sum pattern   40  The unfixed photoresist
over area 184R is then of discrete photoresist elements to bare areas of
the  removed to bare electrically conductive areas In a *
conductive coating corresponding to the sum pattern.  pattern corresponding
to the first pattern represented These areas are surrounded by the
Interstitial, elec-  by area 184R. As a result a second and third pattern
trically insulative material 186 represented by the  of fixed photoresist
elements is formed, represented stippling. In brief, the photoresist
elements 168 (see   45  by 184G and 184B. To bare area 184R a water wash
Figure 10), noted as comprising PVA, are washed off  is applied as noted
heretofore, a very low-velocity the electrically conductive coating 136,
leaving a bare  curtain wash is recommended. metal conductor. To bare the
areas, a water wash is    While using the conductive coating 136 again as
applied; the washing operation is indicated diagram-  an electrode, a first
phosphor, which is red-light-emit- matically by the spray apparatus 182;
however, it is  50  ting by way of example, is cataphoretically deposited
noted that awash gentler than a spray is recommend-  on the bared areas of
the electrically conductive coat- ed in all washing operations, such as a
very low-ve-  ing 136. This step is depicted in Figure 14 wherein locity
curtain wash.                               there is represented
schematically a cataphoretic The result is shown by Figure 12, wherein the
bath 192 into which faceplate 132 is inserted, and screening surface 134 of
faceplate 132 is depicted as  55   which contains an electrolytic fluid 194
which In- having bare areas 184G (representing the first pat-  cludes in
suspension a red-light-emitting phosphor tern), 184B (representing the
second pattern) and  compound. An electrical potential is indicated as be-
184R (representing the third pattern); the suffixes G,  ing applied between
the electrically conductive coat- 7    13                  EP 0 415 916 B1
14 ing 136 and electrolytic fluid 194, with the potential  electrical
potential is provided between the electrolyt- depicted schematically as
being applied by a battery  ic fluid 206 and the conductive coating 136. As
a re- 196 In which the negative electrode 197 Is shown as  suit, a
green-light-emitting phosphor element 210, In- being connected to the
electrically conductive coating  dicated symbolicaly, Is Indicated as being
deposited 136. The difference in potential may be for example   5   in area
184G. The difference in potential may be for 



about 200 volts, and the duration of the cataphoretic  example about 200
volts, and the duration of the cat- process about one minute, by way of
example. The   aphoretic processabout 1.0minutes, bywayofexam- difference
In potential results in the cataphoretic de-  ple. The difference In
potential results In the cata- position on the bared area 184R of the
electrically  phoretic depositing on the bared area 184G of the conductive
coating 136, of a coating of phosphor 198,  10  electrically conductive
coating 136, a coating of phos- indicated diagrammatically as being a
red-light-emit-  phor 210. As with the red-light-emitting phosphor 198 ting
phosphor. Phosphor 198 is deposited to a prede-  previously deposited,
green-light emitting phosphor termined thickness which forms, after drying,
a sub-  element 210 is deposited to a predetermined thick- stantial
electrical barrier that prevents further cata-  ness which forms a
substantial barrier to further cat- phoresis. The thickness of the phosphor
is preferably  15  aphoresls. As has been noted, the thickness of the in
the range of 10-20 microns. During the deposition  phosphor is preferably
in the range of 10-20 microns. process, the phosphor builds up rapidly at
first; the  The final depositing of phosphor elements is the build-up then
becomes progressively slower with in-  deposition of the
blue-light-emitting elements. No creasing thickness. At the end of the
deposition peri-  further photoscreening Is required as the electrically
od, the phosphor Is sufficiently thick and thus electri-  20  resistive
barrier 185 overlying area 184B need only cally resistive enough to prevent
subsequent depos-  be removed to bare the underlying electrically con- tion
of phosphor.                                  ductive coating 136. As
before, the means of removal The electrically Insulating barrier in areas
184B  is a gentle wash with a 10 percent solution of hydro- and 184G, noted
as comprising PVA-AD in a fixed    gen peroxide. The final cataphoretic
step is depicted state, is then removed to bare electrical conductive   25
in Figure 17, in which a cataphoretic bath 212 con- areas 184B and 184G by
stripping with a 10 percent  tains an electrolytic fluid 214 that comprises
a sus- solution of hydrogen peroxide. Another layer of elec-  pension of
blue-light-emitting phosphor particles. trically insulative photoresist is
then applied to form  The difference in electrical potential induced by the
an electrically insulative barrier comprising a photo-  circuit of battery
216 cataphoretically causes depos- sensitive photoresist. This condition is
shown by Fig-  30  ition of a blue-light-emitting phosphor deposit 218 in
ure 15, in which an electrically resistive barrier 200 is  areas 184B. As
noted, the red-light-emitting phos- depicted as overlying the entire
screening area, in-  phor element 198 and green-light-emitting phosphor
cluding phosphor element 198.                      element 210 form a
substantial electrical barrier to The photoresist layer is then exposed to
light ac-  further cataphoresis in the respective areas 184R tinic to the
photoresist to form a fixed latent image in  35  and 184G. area 184B. The
light rays emanate from the blue de-   If the underlying conductive coating
is a film of flection centerto form, upon passing through shadow  aluminum,
noted as being not transparent, the coat- mask 150, light beamlet 202.
It-will be noted that area  ing may be removed by chemically stripping it
away 184G is not being irradiated. The unfixed photoresist  to prevent
obstruction of the lightemitted by the phos- is then removed to bare the
electrically conductive   40  phors thereon deposited. Experiments have
shown layer 136 In area 184G, which is to receive a deposi-  that the
adherence of the phosphor elements to the tion of green-light-emitting
phosphor. It will be noted  glass of the face-plate is not affected by the
removal that the unfixed photoresist is removed from all areas  of the
underlying conductive coating. except area 184B, Including the areas of the
intersti-  Following the cataphoretic deposition process tial material 186
and including phosphor element 198.  45  according to the invention, the
screening surface may Removal of the unfixed photoresist Is accomplished
be aluminized by any of the well-known processes. by a gentle flow of
water.                            In the cataphoretic process according to
the in- With reference to Figure 16, the cataphoretic   vention, the use of
standard, material-type phosphors process is repeated, again using the
conductive coat-  is acceptable. The median diameter of the particles of
Ing 136 as an electrode. It will be observed that,  as a   50  the
phosphors that emit red, green and blue light is result of the previous
step, only area 184B is covered  about six microns. The phosphor
concentration in the with an electrically resistive barrier, barrier 185. A
cat-  baths is about two grams per 100 milliliters. The bath aphoretic bath
204 Is depicted Into which faceplate  medium recommended is 75 percent
isopropyl alco- 132 is immersed. At this time, a green-light-emitting  hol
(Reagent grade, 0.2% water), and 25% methyl phosphor Is deposited as the
electrolytic fluid 206  55  carbitol. The electrolyte concentration is 0.04
grams contained In bath 204 comprises a suspension of    lanthanum nitrate
plus 0.02 grams aluminum nitrate green-light-emitting phosphor particles.
As before,  plus 0.2 milliliters of deionized water per 100 milliliters and
as indicated schematically by battery 208, an  of suspension. The density
of the phosphors when 8    15                  EP 0 415 916 B1
16 deposited is typically about 2.5 milligrams per square  2. The process
according to claim 1, characterized centimeter.
in that said common conductive coating (136) is With regard to the
composition of the grille, man-   opaque but removable, or is transparent
to visible ganese carbonate may be used, by way of example,        light.
with the particles having a median diameter of one to   5 two microns.
Concentration of the grille bath is 1   3. The process according to claim 1
or 2, character- 



gram per100 milliliters bywayofexample, and the liq-    ized In that said
insulative layer (138) includes a uld medium is the same as for the
phosphors. The        light-absorptive black-surround material. electrolyte
component is 0.03 grams lanthanum ni- trate plus 0.015 grams of aluminum
nitrate plus 0.15   10  4. The process of claim 1, characterized in that
first milliliters of deionized water per 100 milliliters of sus-  and
second separate patterns (184G, 184B) of pension.
phosphor elements deposited on said screening The voltage for cataphoresis
is preferably in the    surface (134) are interspaced by a light- range of
100 to 200. The current for grille coating at  absorptive, black surround
material and the elec- 100 volts is about 0.3 x [err] amperes per square
cen-   15  trically conductive coating (136) deposited over timeter, and
for the phosphors, 2 or 3 x [err] amperes   said screening surface (134)
comprises an alumi- per square centimeter. The specific resistance of the
num film, said process Including the step of re- baths is in the range of
1.7 x [err] ohms per centimeter  moving said aluminum film after completion
of to 1.0 x [err] ohms per centimeter. The anode elec-       the
cataphoretic deposition process. trode may for example be stainless steel
of about the   20 same dimensions as the faceplate to be screened.     5.
The process of claim 1 or 4, characterized in that The anode electrode is
suspended in the bath evenly     the cataphoretic process includes
depositing on spaced from the faceplate being processed by about      the
screening surface (134) of the tube faceplate 2.5 inch. It is to be noted
that these and other values  of a third separate pattern (184R) of phosphor
cited in this disclosure are not limiting, but are sup-   25  elements
capable of emitting light of a different plied for exemplary purposes only.
color when excited from that of the first and sec- ond pattern of phosphor
elements including the step of forming a third pattern of holes in said in-
Claims                                                  sulative barrier
(138) which together with the first 30      and second patterns (184G,
184B) corresponds 1. A process for the manufacture of a color cathode
to the sum of said first, second and third separate ray tube screen,
wherein at least two separate       patterns of phosphor elements, covering
the first patterns of phosphor elements (168) are depos-       and third
pattern (184G, 184R) of holes with an ited In sequence on the screening
surface (134)      insulative material and then cataphoretically de- of the
tube (80), with each pattern of elements  35  positing said second pattern
(184B) of phosphor capable of emitting light of a different color when
elements in said second pattern of holes, remov- excited, the process
including the steps of initially  ing the insulative material In said first
pattern of depositing an electrically conductive coating        holes and
then cataphoretically depositing said (136) oversaid screening surface
(134) foruse as     first pattern (184G) of phosphor elements in said an
electrode during each deposition operation,  40   holes, and removing the
insulative material In and secondly, depositing an electrically insula-
said third pattern of holes and cataphoretically tive barrier (138) over
said conductive coating      depositing said third pattern (184R) of
phosphor (136) and selectively and sequentially removing      elements in
said holes. portions of said barrier for controlling patterned, sequenced
cataphoretic access to said electr-  45   6. The process of claim 1 or 2,
characterized In that cally conductive coating characterized by prefer-
access to the conducting coating (136) is accom- ably forming a first
pattern (1 84G) and a second    plished by causing to be formed in said
barrier pattern (184B) of holes in said insulative barrier   (138) in
sequence and mutually exclusive in time (138) corresponding to the sum of
said first and     at least two patterns of coating-baring openings second
separate patterns (184G, 184B) of phos-  50   corresponding to said
patterns (184G, 184B) of phor elements, covering the first pattern of holes
phosphor elements, each pattern formation be- (184G) with an insulative
material, and then cat-   ing followed by a cataphoretic deposition of one
aphoretically depositing said second pattern         of said patterns of
phosphor elements on the (184B) of phosphor elements in said second pat-
bared areas of said conductive coating using said tern of holes, removing
the insulative material in  55  conductive coating as an electrode. said
first pattern (184G) of holes and cataphoret- ically depositing said first
pattern (184G) of phos-  7. The process of claim 6, characterized in that
the phor elements therein.                               cataphoretic
process includes the deposit on the 9    15                   EP 0 415 916
B1                  16       * C   L   M   S * deposited is typically about
2.5 milligrams per square  2. The process according to claim 1,
characterized centimeter.                                              in
that said common conductive coating (136) Is With regard to the composition
of the grille, man-   opaque but removable, or is transparent to visible
ganese carbonate may be used, by way of example,         light. with the
particles having a median diameter of one to   5 two microns. Concentration
of the grille bath is 1   3. The process according to claim 1 or 2,
character- gram per 100 milliliters byway of example, and the liq-  ized in
that said Insulative layer (138) includes a 



uid medium is the same as for the phosphors. The         light-absorptive
black-surround material. electrolyte component is 0.03 grams lanthanum ni-
trate plus 0.015 grams of aluminum nitrate plus 0.15  10   4. The process
of claim 1, characterized in that first milliliters of deionized water per
100 milliliters of sus-  and second separate patterns (184G, 184B) of
pension.                                                 phosphor elements
deposited on said screening The voltage for cataphoresis is preferably in
the    surface (134) are Interspaced  by a light- range of 100 to 200. The
current for grille coating at   absorptive, black surround material and the
elec- 100 volts is about 0.3 x [err] amperes per square cen-   15  trically
conductive coating (136) deposited over timeter, and for the phosphors, 2
or 3 x [err] amperes     said screening surface (134) comprises an alumi-
per square centimeter. Thespecific resistance of the     num film, said
process including the step of re- baths is in the range of 1.7 x [err] ohms
per centimeter   moving said aluminum film after completion of to 1.0 x 106
ohms per centimeter. The anode elec-        the cataphoretic deposition
process. trode may for example be stainless steel of about the   20 same
dimensions as the faceplate to be screened.      5. The process of claim 1
or 4, characterized in that The anode electrode is suspended in the bath
evenly      the cataphoretic process includes depositing on spaced from the
faceplate being processed by about       the screening surface (134) of the
tube faceplate 2.5 inch. It is to be noted that these and other values  of
a third separate pattern (184R) of phosphor cited in this disclosure are
not limiting, but are sup-   25  elements capable of emitting light of a
different plied for exemplary purposes only.                       color
when excited from that of the first and sec- ond pattern of phosphor
elements including the step of forming a third pattern of holes in said in-
Claims                                                   sulative barrier
(138) which together with the first 30      and second patterns (184G,
184B) corresponds 1. A process for the manufacture of a color cathode
to the sum of said first, second and third separate ray tube screen,
wherein at least two separate        patterns of phosphor elements,
covering the first patterns of phosphor elements (168) are depos-       and
third pattern (184G, 184R) of holes with an ited in sequence on the
screening surface (134)      insulative material and then cataphoretically
de- of the tube (80), with each pattern of elements  35   positing said
second pattern (184B) of phosphor capable of emitting light of a different
color when  elements in said second pattern of holes, remov- excited, the
process Including the steps of initially  ing the insulative material in
said first pattern of depositing an electrically conductive coating
holes and then cataphoretically depositing said (136) over said screening
surface (134) for use as   first pattern (184G) of phosphor elements in
said an electrode during each deposition operation,   40   holes, and
removing the insulative material In and secondly, depositing an
electrically insula-     said third pattern of holes and cataphoretically
tive barrier (138) over said conductive coating       depositing said third
pattern (184R) of phosphor (136) and selectively and sequentially removing
elements in said holes. portions of said barrier for controlling patterned,
sequenced cataphoretic access to said electri-  45   6. The process of
claim 1 or 2, characterized in that cally conductive coating characterized
by prefer-    access to the conducting coating (136) is accom- ably forming
a first pattern (184G) and a second     plished by causing to be formed in
said barrier pattern (184B) of holes in said insulative barrier   (138) in
sequence and mutually exclusive in time (138) corresponding to the sum of
said first and     at least two patterns of coating-baring openings second
separate patterns (184G, 184B) of phos-  50   corresponding to said
patterns (184G, 184B) of phor elements, covering the first pattern of holes
phosphor elements, each pattern formation be- (184G) with an insulative
material, and then cat-    ing followed by a cataphoretic deposition of one
aphoretically depositing said second pattern          of said patterns of
phosphor elements on the (184B) of phosphor elements in said second pat-
bared areas of said conductive coating using said tern of holes, removing
the insulative material in  55  conductive coating as an electrode. said
first pattern (184G) of holes and cataphoret- ically depositing said first
pattern (184) of phos-  7. The process of claim 6, characterized in that
the phor elements therein.                               cataphoretic
process includes the deposit on the 9    17                  EP 0 415 916
B1                  18          *  C  L  M S * screening surface (132) of
the tube faceplate of   electrically insulative, interstitial material,
remov- a third separate pattern (184R) of substantially    ing the fixed
photoresist sum pattern of discrete round phosphor elements capable of
emitting         photoresist elements to bare areas of the conduc- light of
a different color when excited from that of  tive coating corresponding to
said sum pattern the first and second patterns of phosphor ele-   5
surrounded by said Interstitial, electrically insula- ments and wherein
access to the conductive          tive material, applying another layer of
electrical- coating is accomplished by causing to be formed     ly
insulative photoresist to form an electrically in- In said barrier (138) in
sequence and mutually ex-  sulative barrier, exposing said photoresist
layer to 



clusive in time first, second and third patterns of  light actinic to said
photoresist through a mask coating-baring openings corresponding to said
10   having a pattern of openings corresponding to first, second and third
patterns (184G, 184B,       said first pattern (184G), said mask blocking
light 184R) of phosphor elements, each pattern for-       corresponding to
said second pattern to form a mation being followed by a cataphoretic
deposi-   fixed latent image in said photoresistlayerof said tion of one of
said patterns of phosphor elements   first pattern, removing unfixed
photoresist to on the bared areas of said conductive coating us-  15  bare
electrically conductive areas in a pattern ing said conductive coating as
an electrode.        corresponding to said second pattern (184B), thereby
forming a first pattern of fixed photore- 8. The process of claim 7,
characterized in that the    sist elements, while using the conductive
coating electrically conductive coating (136) initially de-  (136) again as
an electrode, cataphoretically de- posited over said screening surface
(132) corn-  20  positing a first phosphor on the bared areas of prises an
aluminum film on which the electrically   said electrically conductive
coating to a predeter- insulative shielding barrier includes a light-
mined thickness at which is formed a substantial absorptive, black surround
material, said process   electrical barrier to further cataphoresis of the
including the step of removing said aluminum        first phosphor,
removing the first pattern of fixed coating following completion of the
cataphoretic  25  photoresist elements, using the conductive coat-
deposition on the conductive coating.               ing (136) again as an
electrode, cataphoretically depositing a second phosphor on the bared areas
9. A process for the manufacture of a color cathode     of the conductive
coating in a pattern corre- ray tube, wherein at least first and second
sepa-   sponding to said first pattern. rate patterns (184G, 184B) of
phosphor elements  30 are deposited on the screening surface of the    10.
The process of claim 9, characterized in that said tube faceplate, said
patterns capable of emitting   conductive coating is a film of aluminum.
light of different colors respectively, and an inter- stitial pattern
occupying Interstices between said  11. The process of claim 10,
characterized in that first and second patterns, the process including   35
said film of aluminum is removed following com- depositing on said
screening surface (132) an       pletion of said cataphoretic process.
electrically conductive coating (136), for use as an electrode during each
deposition operation, and depositing an insulative barrier over said
Patentansprflche conductive coating (136) and selectively remov-  40 ing
portions of said barrier for controlling cata-  1. Verfahren zur
Herstellung eines farbigen Katho- phoretic access to the conductive
coating, char-    denstrahlrohrenschirms, bei dem  mindestens acterized by
applying a first layer of electrically  zwei getrennte Muster aus
Leuchtstoffelementen insulative photoresist over said electrically con-
(168) in Folge auf die Schirmoberfliche (134) der ductive coating (136) to
form an electrically insu-   45  R1hre (80) aufgebracht sind, wobel jedes
Muster lative barrier, exposing said photoresist layer     aus Elementen In
der Lage Ist. bei seiner Erre- through a mask to light actinic to said
photoresist  gung LUcht unterschiedlicher Farbe auszusen- toform fixed
latent image in said photoresistlayer  den, und wobel das Verfahren die
folgenden representing a sum pattern corresponding to the     Schritte
umfal~t zunlchst wird ein elektrisch leI- sum of said first and second
patterns, removing   so  tender Oberzug (136) auf die Schirmoberfliche
unfixed areas of said photoresist layer, leaving a  (134)  aufgebracht,
der  wihrend  Jedes fixed-resist-covered sum  pattern of discrete,
Aufbringvorgangs als Elektrode dient, und zwei- electrically insulative
photoresist elements (168)  tens wird elne elektrische isolierende Sperr-
surrounded by bared areas (170) of the electrical-  schicht (138) Ober dem
leitenden Oberzug (136) ly conductive coating (136), while using said con-
5s  aufgebracht, und wahiweise und nachelnander ductive coating (136) as an
electrode, cataphor-    werden Telle der Sperrschicht entfernt, urn den in
etically depositing on the bared areas of said       Form elnes Musters und
nacheinander durchge- electrically conductive coating (136) a layer of
fflhrten kataphoretischen Zugang zu dem elek- 10    19                 EP 0
415 916 B1                 20   | I||I||| ||| |||i 11111 111||1 .
*  ~~~~~~~~~~~C   L   M   S * trisch leibtnden O~berzug zu steuern, dadurch
ge-   sten Muster aus Lochern entfernt wird und dann kennzelchnet, daB
vorzugswelse sin erstes Mu-       das erste Muster (184G) aus
Leuchtstoffelemen- -    int ser (184G) und sin zweltes Muster (184B) aus
ton in den Lochern kataphoretisch aufgebracht !Lochern In der isolierenden
Sperrschicht (138)     wird, und dag des Isoliermaterial In dem dritten
entsprechend der Summe der ersten und zweiten   5   Muster aus L8chern
entfernt und das dritte Mu- getrennten Muster (184G, 184B) aus Leucht-
ster (184R) aus Leuchtstoffelementen in den L6- stoffelementen ausgebildet
wird, daB das erste      chern kataphoretisch aufgebracht wird. Muster aus
Lochern (1846) mit elnem Isollerma- 



tbrial bedeclt wird und dann des zwelte Muster  6. Verfahren nach Anspruch
I oder 2, dadurch ge- (184B) aus Leuchtstoffelementen kataphoretisch   10
kennzeichnet, dalB der Zugang zu dem leltenden In dem zweitsn Muster aus
Lochern aufgebracht       Oberzug (136) dadurch errelcht wird, daB in der
wvrd, daPB des Isollermaterial In dem ersten Mu-    Sperrschlcht (138)
nachelnander und sich zelt- ster (184B) aus L6chern entfernt wird, und daB
lich geghnseltig aussohile~end mindestens zwel des orate Muster (184) aus
Leuchtstoffelemen-       Muster aus den Oberzug freilegenden Offnun- btn
darin kataphoretlach aufgebracht wird.  15      gen ausgebildetwerden, die
den Mustern (184G, 184B) aus Leuchtstoffelementen entsprechen, 2. Verfahren
nach Anspruch 1, dadurch gekenn-
wobeiimAnschiuSandieAusbildungsinesjeden zelchnet, daBi der gemeinsame
leitende Oberzug      Musters eines der Muster aus Leuchtstoffele- (136)
undurchlaseig, aberabnehmbar ist, oderfUr     menten kataph'oretisch auf
die frelliegenden Be- slchtbares Llcht durchlAssig ist.          20
relche des leitenden Oberzugs aufgebracht wird, wobei der leitende Oberzug
als Elektrode ver- 3. Verfahren nach Anspruch 1 odor 2, dadurch ge-
wendet wird. kennzeichnet, daS die Isolierschicht (138) ein
lichtabsorblerendes schwarzes Elnfassungsma-    7. Verfahren nach Anspruch
6, dadurch gskenn- troal umfagt                                25
zeichnet, daB bei dom kataphoretischen Verfah- ren auf die Schirmoberflache
(132) der Frontplat- 4. Verfahren nach Anspruch 1, dadurch gekenn-
toderRohreeindrittesgetrenntesMuster(184R) zelchnet, daB zwlschen dem
ersten und dem           aus Im wesentilchen runden Leuchtstoffelemen-
zweltbn getrennten Muster (184G, 184B) aus          ten aufgebracht wird,
das in der Lags ist, bei Er- Leuchtstoffelementen, das auf die Schirmober-
30  regung Licht einer anderen Farbe auszusenden fulche (134) aufgebracht
ist, sin lichtabsorbieren-  als das erste und zweite Muster aus
Leuchtstoff- des schwarzes Einfassungsmaterial angeordnet        elementen,
und dall der Zugang zu dem lelten- Ist, und dalB der elektrisch leistende
O~berzug     den O~berzug dadurch erfolgt, daS in der Sperr- (136), der auf
die Schirmoberflache (134) aufge-    schicht (138) nacheinander und sich
gegenseitig bracht ist, slne Aluminiumfolie umfaft, wobei das   35
zeitlich ausschileBend sin erstes, zweites und Verfahren den Schritt
umfait, daR nach Beendi-      drittes Muster aus den Oberzug frellegenden
gung des kataphoretlschen Aufbringens die Aiu-      Offnungen ausgebildet
wird, das dem ersten, miniumfolie eritfernt wird.
zweltn, und dritten Muster (184G, 184B, 184R) aus Leuchtstoffelementen
entspricht, wobel im S. Verfahren nach Anspruch I oder 4, dadurch ge-  40
AnschluB an die Ausbildung eines jeden Musters kennzelchnet, daS bei dem
kataphoretischen          sines der Muster aus Leuchtstoffelementen kata-
Verfahren auf die Schirmoberflache (134) der        phoretisch auf die
frellegenden Berelche des Isi- Frontplatte der R8hre sin drittos getrenntbs
Mu-   tendon Oberzugs aufgebrachtwird, wobel der lei- ster (184R) aus
Leuchtstoffelementen aufge-        tende Oberzug als Elektrode verwendet
wird. bracht wird, das in der Lage ist, bei Erregung   45 Licht einer
anderen Farbe auszusenden als das   8. Verfahren nach Anspruch 7, dadurch
gekenn- erste und zweltb Muster aus Leuchtstoffelemen-      zeichnet, daS
der elektrisch leistnde Oberzug ten, wobel eln drittes Muster aus Lochern
in der    (136), der zu Beginn auf die Schirmoberfliche Isolierenden
Sperrschicht (138) ausgebildetwird,    (132) aufgebracht wird, elne
Aluminiumfoiie um- des zusammen mit dem ersten und zweiten Mu-  5o
falrt, auf der die elektrisch isolierende Sperr- ster (184G, 184B) der
Summe des ersten, zwel-       schicht sin llchtabsorbierendes schwarzes
Ein- ten und dritten Musters aus Leuchtstoffelemen-      fassungsmatorial
umfa~t, wobei bei dem Verfah- ten entspricht, daB das erste und dritte
Muster     ren derAluminiumiberzug nach Beendigung des (184G, 184R) aus
Lochern mit sinem Isolierma-       kataphorstischen Aufbringens des
leitenden btrial bedeckt wird, und daB dann des zweite Mu-  55  Oberzugs
entfornt wird. sbtr (184B) aus Leuchtstoffelementen In dem zweiten Muster
aus Lochern kataphoretisch auf-  9. Verfahren zur Herstellung siner
farbigen Katho- gebracht wird, dail das Isoliermaterial in dem er-
dsnstrahlr6hre, bei dem mindestens ein erstes 11    21                 EP
0415 916 B1                  22    1 Dliic   L  M und ein zweites
getrenntes Muster (184G, 184B)     Oberzug (136) wieder alb Elektrode
verwendet aus Leuchtstoffelementen auf die Schirmober-       wird, daB sin
erster Leuchtstoffauf die freiliegen- :      flache der Frontplatte der
R8hre aufgebracht       den Berelche des elektrisch leltnden Oberzugs wird,
wobei die Muster In der Lage sind, jewells  In einervorbestimmten Dicke
kataphoretisch auf- Ucht unterschiedlicher Farbe auszusenden, und   c
getragen wird, wobel in dieser Dicke elne starke wobel In den
Zwischenraumen zwischen dem er-      elektrische  Sperre  gegen  eine
weltere sten und dem zwelten Muster sin Zwischenraum-      Kataphorese des
ersten Lsuchtstoffes ausgebil- muster angeordnet ist, und wobel des
Verfahren     det wird, daR des erstd Muster aus fixierten Fo- die
foigenden Schritte urnfat: Auibringen eines,:  tolackelementen
entferntwird, wobel derleltende 



elektrisch leltenden iOberzugs (136) auf die:  10.  Oberzug (136) wleder
als Elektrode verwendet Schirmoberflche (132), der wahrend jades
wird, und dael sin zweiter Leuchtstoff kataphore- Aufbringvorgangs als
Elektrode dient, und Auf-    tisch auf die freiliegenden
Berelche6desleltenden bringen elner isollerenden Sperrschicht fiberdem
Oberzugs in einem dem ersten Muster entepre- leltenden Oberzug (136) und
wahlwelse Entfer-     chenden Muster aufgetragen wird. nen von Tellen der
Sperrschicht, um den katapho-  15 retischen Zugang zu dem leitenden
O)berzug zu  10. Verfahren nach Anspruch 9, dadurch gekenn- steuern,
dadurch gekennzelchnet, dag sine erste    zeichnet, daS der leitende
Oberzugselne Alumini- Schicht aus elektrisch isolierendem Fotolack
umfolie itt. u.berdem elektrisch leitenden 0berzug (136) auf- gebracht
wird, um sine elektrisch isollerende   20  11. Verfahren nach Anspruch 10,
dadurch gekenn- Sperrschicht herzustellen, daS die Fotolack-
zeichnet, daB die Auuminiumfoile nach Beendi- schicht durch eine Maske
hindurch mit Licht be-    gung des kataphoretischen Verfahrens entfernt
lichtet wird, daB gegenrber dem Fotolack akti-     wird. nisch ist, um in
der Fotolackschicht ein festes La- tentbild auszubilden, des ein
Summenmuster  25 darstellt, weiches der Summe aus dem ersten
Revendications und dem zweiten Muster entspricht, daft die un- fixierten
Bereiche der Fotolackschicht entfernt  1. Proc6de pour la fabrication d'un
6cran de tube werden, so dal ein mit Fotolack uberzogenes        cathodique
couleur, dans loquel au moins deux Summenmuster aus einzelnen, elektrisch
1isoie-  30  motifs distincts d'6e6ments de luminophore (168) renden
Fotolackelementen (168) entsteht, die      sont depos6s successivement sur
la surface por- von frelliegenden Bereichen (170) des elektrisch   tant
lecran (134) du tube (80), chaque motif leltenden riberzugs (136) umgeben
sind, wobei      d'6elments etant apte a emettre une lumiere derleltende
Oberzug (136)ais Elektrodeverwen-      d'une couleur differente lorsqu'il
est excite, le det wird, dal auf die freillegenden Bereiche des   35
proc6d6 comprenant les 6tapes consistent A d6- elektrisch leltenden
Oberzuga (136) eine Schicht   poser Initialement un revtement
electriquement aus eiektrisch isolierendem Zwischenraummate-
conducteur (136) sur ladie surface portent rial kataphoretisch aufgebracht
wird, daB des      l 6cran, (134), pour utilisation comme 6lectrode
Summenmuster aus elnzelnen Photolackele-           pendant chaque op6eation
de d6p6t et, deuxih- menten auf den freiliegenden Bereichen des lei-  4o
mement, deposer une barriere 6lectriquement tenden Oberzugs, welches dem
Summenmuster         isolante (138) sur ledit revetement conducteur
entspficht, des von dem selktrisch Isolierenden    (136) et s6lectivement
et sequentiellement 61lmi- Zwischenraummaterial umgeben wird, entfernt
ner des parties de ladite barribre. pour comman- wird, da esine weitere
Schicht aus elektrisch Iso-  der I'acces cataphordtique s6lectif successif
au- lierendem Fotolack aufgebracht wird, urn eine   45  dit
revetement6lectriquementconducteur, carac- elektrisch isolierende
Sperrschicht zu bilden,    t6ris6 en ce qu'l1 comprend les 6tapes
consistent daS die Fotolackschicht durch eine Masks mit ei-   A former, de
preference, un premier motif (184G) nem Muster eus Offnungen, welches dem
ersten       et un deuxilme motif (184B) de trous dans ladite Muster (184G)
entspricht, mit Ucht belichtetwird,  barribre Isolante (138) correspondent
A la somme des gegenuber dem Fotolack aktinisch ist, wobei  5o  desdits
premier et deuxibme motifs distincts die Maske dem zweiten Muster
entsprechendes        (1 84G, 1 84B) d'61ements de luminophore, recou- Ucht
abschirmt, so dae in der Fotolackschicht      vrir le premiermotif de trous
(1 84G) avec une ma- des ersten Musters einfestes Latentbild entsteht,
tibre isolante, et ensuite deposer cataphor6tique- dal der unfixierte
Fotolack auf den freiliegenden  ment ledit deuxieme motif (184B) d'616ments
de elektrisch leltenden Berelchen in elnem dem   55  luminophore dans ledit
deuxilme motif de trous, zweiten Muster (184B) entsprechenden Muster
61iminer la matlere Isolante dans ledit premier entfernt wird, so dag sin
erstes Muster aus fixier-  motif de trous (1 84G) et d6poser
cataphor6tique- ten Fotolackelemten entsteht, wobel der leitende   ment
ledit premier motif (1 84G) d'6elments de lu- 12    23                  EP
0 415 916 1                  24     I11111 ||            Jill : :.,.:
...... : . * ~~~~~~~~~~~~~~~~~~~~C   L M    S* minophore dans celui-ci.
nophore, chaque formation d'un motif etant sul- -inophoro dana celul-ci.
vie d'un d6potcataphoretique d'un desdits motifs -~,  2. Proc6d6 salon la
revendication 1, caract6ris6 en     d'elements de luminophore sur le
surfaces de- ce quo ledit revetement conductour commun          nud6es
dudit revAtement conducteur en utilisant (136) estopaque mais eliminable,
ou esttranspa-   5  ledit revAtement conductbur comme electrode. rent A la
lumibre visible. 7. Procede solon la revendication 6, caracteise en .3.
Procede selon la revendication 1 ou 2, caracteri-  ce que le procede
cataphoretique comprend le se en co quo ladito bardire isolante (130)
d6pot, sur la surface portent lcran, (132), de la 



comprend uns matiere d'entourage noire absor- .o   dalle du tube, d'un
troisieme motif distinct (148R) bant la lumibre.
d'6elments de luminophore sensiblement ronds apte A emettre de la lumibre
d'une couleur diffM- 4. Procede selon la revendication 1, caracterise en
rents, lorsqu'ils sont excites, de cello des premier ce quo les premier et
deuxibme motifs distincts    et deuxibme motifs d'bl6ments de luminophore,
(184G, 184B) d'elements de luminophore depo-  15   et dans iequel I'acces
au revitement conducteur ses sur ladite surface portant l'ecran (134) sont
est reallse en amenant A etre formes dana ladite separees par une
matibre-d'entourage noire ab-     barribre isolante (138), succossivement
et mu- sorbant la lumlere, et le revetement eiectrique-   tuellement
excdusifs dans le temps, -des deuxib- ment conductsur (136) depose sur
ladits surface    me et troisilme motifs d'ouvertures depourvues portant
lecran, (134), est constitu6 par un film   20  de revAtement correspondent
auxdits premier, d'aluminium, ledit procede comportant I'tape
deuxibme et troisibme motifs (184G, 184B, consistent a iminer ledit film
d'aluminium aprbs   184R) d'elements de luminophore, chaque for- achbvement
du procede de depot cataphoreti-        mation d'un motif etant suivie du
depOt catapho- que.                                               retique
d'un desdits motifs d'elements de lumino- 25      phore sur les parties
denudees dudit revetement 5. Procede selon la revendicatlon 1 ou 4,
caracteri-   conductsur en utilisant ledit revetment conduc- se en ce que
le procede cataphoretique comports    teur comme electrode. I'etape
consistent A deposer sur la surface por- tant i'ecran, (134), de la dalle
du tube un troisib-  8. Procede selon la revendication 7, caracterise en me
motif distinct (184R) d'elements de lumino-  30  ce que le revhtement
alectriquement conductbur *phore apte A emettre une lumibre d'une couleur
(136) depose initialement sur ladite surface por- differente, lorsqu'il est
excit6, de celle des ele-  tant l'ecran, (132), est constitue par un film
d'alu- ments de luminophore des premier et deuxibme       minium sur lequel
la barribre electriquement iso- motifs, y compris l'etape consistent A
former un   lante comprend une matibre d'entourage noire troisibme motif de
trous dans ladite barribre isolan-  35  absorbent la lumire , ledit procede
comprenant to (138) qul, avec les premier et douxibme motifs  l6tape
consistent A eliminer ledit revAtement (184G, 184B), correspond ala somme
desdits pro-    d'aluminium aprbs achbvement du dep~t cate- mler, deuxibme
et trolsibme motifs distincts d'ele-  phorhtique sur le revltement
conductbur. ments de luminophore, recouvrir lee premieret trol- sibme
motifs (184G, 184R) de trous avec une me-  4o  9. Procede pour la
fabrication d'un tube cathodique tibre isoiante et, ensulte, deposer
cataphorhtique-  couleur, dans lequel au moins des premier et
mentleditdeuxibme motif (184B) deiements de lu-    deuxibme motifs
distincts (184G, 184B) dele6- minophore dans ledit deuxieme motif de trous,
eii-  ments de luminophore sont ddposhs sur la surfa- minerla matlire
isolante dans ledit premiermotif de  ce portant l cran de la dalle du tube,
lesdits mo- trous et, ensulte, dhposer cataphoritiquement ledit  45  tifs
etant aptes A 6mettre une lumibre de diffM- premier motif (184G) d'eiements
de luminophore     rentes couleurs, respectivement, et un motif In- dana
lesdits trous, et 61iminer la matibre Isolante  tersticiel occupant los
interstices entre lesdits dens ledit troisieme motif de trous et dbposer
cata-  premier et deuxieme motifs, le procedb compre- phoretiquement ledit
trolsieme motif (184R) d'elb-  nant lee btapes consistent a deposer sur
ladite ments de luminophore dens lesdits trous.   50      surface portent
lecran, (132), un revetement electriquement conducteur (136) pour
utilisation 6. Procede selon la revendication 1 ou 2, caracteri-   comme
hiectrode pendant chaque ophration de se en ce quo l'accbs au revetement
conducteur      depot, deposer une barribre isolante sur ledit re- (136)
est obtenu en amenant A etre formbs dans     vetement conducteur (136),
eliminer selective- ladite barriere isolante (138) successivement et  55
ment des parties de ladite barribre pour comman- mutuellement exclusifs
dans le temps deux mo-      der l'accbs cataphoretique  au  revetement tift
d'ouvertures sans revetement correspondent    conducteur, caracterise par
les etapes consistent auxdits motifs (184G, 184B) d'elements de lumi-    A
appliquer une premiere couche de photoresist 13    I  *~n -; .
25                  EP 0 415 916231                  28       I!IIlij llIlj
INJI till II ll eiectriquement isoWant sur ledit revAtement 6leo-
triquement conducteur (136) pour former une barribre eiectriquement
isolante, exposer ladit couche de photor6sist A travers un masque A une
lumibre actinique pour ledit photoresist pour for-   5 mer une image latent
fixe dans ladite couche de photoresist representant un motif somme corres-
pondanth il somme desdits premieret deuxieme motifs, 6liminer les parties
non fixes de ladite couche de photoresist, laisser un motif somme   o0 



recouvert de photor6sist fixe d'e6lments discrets de photoresIst
electriquement Isolant (168) en- tour6 par des zones nues (170) du
rev~tement electriquement conducteur (136) tout en utilisant iedit
revetement conducteur (136) comme 6lec-  15 trode, deposer
cataphor6tiquement sur les surfa- ces d6nud6es dudit revitement
electriquement conducteur (136) une couche de matibre intersti- tielle
electriquement Isolante, 61lminer le motif somme de photoresist fixe
d'6e6ments discrete  20 de photoresist des zones nues du rev~tement
conducteur correspondent audit motif somme en- tour6 par indit matiere
Interstitielle 6lectriquement isoiante, appiiquer une autre couche de
photoresist electriquement isoiant pour former une barriere  25
6lectriquement Isolante, exposer ladite couche de photoresist A une lumlere
actinique pour ledit photorisist A travers un masque ayant un motif
d'ouvertures correspondant audit premier motif (184G), ledit masque
occultant la lumiere corres-  30 pondant audit deuxieme motif pour former
une Image latent. fixe dans ladite couche de photor6- slat dudit
premiermotif, eiiminerle photoresist pour mettre a nu des zones
conductrices dane un motif correspondant audit deuxibme motif (184B), en
for-  35 mantahisi un premlermotif d'6iments fixes de pho- toresist but en
utilisant de nouveau la couche conductrice (136) comme electrode, deposer
cata- phor6tiquement un premier luminophore sur lea zones d6nudees dudit
revitement electrique-  40 ment conducteurjusqu'A une 6paisseur pred~ter-
minhe A laquelie est form6e une barriere 6lectri- que d'palesseur
substantlelle A une cataphorese suppiementaire du premier luminophore,
611miner le premier motif d'el6ments fixes de photorisist  45 en utilisant
de nouveau le rev~tement conducteur (136) comme electrode,
d6posercataphor6tique- ment un deuxilme luminophore sur les parties
d6nud6es du revetement conducteur dans un motif correspondent audit premier
motif.    50 10. Proc6d6 selon la revendlcatlon 9, caract6ris6 en ce quo
ledit revetement conducteur est un film d'aluminium. 55 11. Procede selon
la revendication 10, caracterise en co que ledit film d'aluminium est
elmine apres achevement dudit procbdA cataphoretique. 14    


