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rigid frame. This grid serves to mask the wiring beams to fall upon the
desired light emitting This invention relates in general to color
phosphor. cathode ray tubes, and in particular to a color      The mask
supporting frame is mechanically, selection electrode assembly for use
therein. Of    5    stressed, as by compressing it, prior to attaching
equal significance, the invention is concerned     the shadow mask thereto.
Upon release of the with methods of manufacturing the electrode
compression force, restoration forces in the frame assembly as well as a
cathode ray tube utilizing   establish tension in the mask. the assembly.
An advantage of utilizing a tensed mask resides In general, a color
selection electrode or   10  in the fact that the mask, while under
tension, will "shadow mask" is a device which is disposed        not
readily submit to "doming". The mask retains adjacent the luminescent
phosphor screen that     its desired configuration until the heat generated
forms the target electrode of a color cathode ray  by the scanning beams
impinging thereon is tube, to control the landing pattern of one or more
sufficient to cause the area of the mask under electron beams as they are
swept across the   15   bombardment to "relax" enough to negate the screen.
The shadow mask achieves color selec-      pre-established expansion of the
mask with resul- tion by partially shadowing the surface of the     tant
development of color impurities. screen from scanning electron beams,
permitting      The color television cathode ray tube in most access to
selected elemental phosphor areas by     common usage today employs a
faceplate which those beams. The choice of a color selection   20
approximates a section of a large radius sphere. electrode for use in color
television cathode ray  The shadow mask in such a tube, of course, is tubes
is, by and large, a choice between a non-    contoured to match the
faceplate. A trend today is tensed electrode and a tensed electrode. The
toward a flatter faceplate which, in turn, calls for a most common type of
color selection electrode      flatter shadow mask. One approach currently
used in color television receivers today is the non-   25   being pursued
resorts to an untensed flat metal tensed type.
mask employed in conjunction with a sub- In color picture tubes utilizing
an untensed     stantially flat faceplate. However, a flat mask is shadow
mask, there is a tendency on the part of    inherently less mechanically
stable than a curved the mask to "dome" (localized buckling) in those
mask. Accordingly, to acquire stability, resort is areas where a scene
characterized by very high   30   had to a thicker mask, for example, one
having a brightness is depicted. For example, in a scene    thickness in
the order of 2.54 to 3.05 mm (10 to 12 where a high concentration of white
is presented   mils). This is approximately twice the thickness of for an
extended period of time, when the beams     a conventional curved mask.
However, when one sweep that area of the screen the current in each  goes
to a flat 2.54 to 3.05 mm (10 to 12 mil) mask beam  peaks precipitously
with an attendant   35 - the aperture etching process is presented with
localized heating of the mask. As a result of such a,  horrendous problems.
Specifically, in order to concentration of heat, that area of the mask
prevent aperture limiting of the beam at the outer expands and displaces
itself from its original     reaches of the mask, as would be encountered
in "cold" position to a position in which it does not  a 90 degree tube,
the apertures have to be etched effect proper masking of the writing
electron   40   at an angle to the plane of the mask, rather than beams. As
a result, color purity is degraded.      etched substantially perpendicular
to that plane Moreover, because of its vulnerability of "dom-     as is the
case for a conventional curved mask. ing", an untensed mask cannot
accommodate the        An early example of a tensed, shadow mask for power
density that a "doming-resistant" tensed     use in a color television
cathode ray tube is mask can.                                    45
described in U.S. Patent No. 2,625,734. The The general practice in cathode
ray tubes        tensed mask described therein was created by manufactured
for use in color television receivers      to a process called
"hot-blocking". The is to position the untensed mask at an assigned
[err] was to insert a flat mask between a pair location, relative to the
phosphor screen,        of frame which loosely received the mask. A
suspending it from three preselected points [err] 50      series of topped
screws joining the two frames posed about the periphery of the tube's face
served to captivate the mask when the screws panel. This suspension
accommodates overall             were subsequently drawn-down. The loosely
thermal expansion of the mask by causing           assembled frame and mask
was then subjected to mask to be displaced toward the screen fro
a heat cycle by positioning heated platens adja- original position by
provision of bi-metalic        55   cent the mask to heat and thereby
expand it. The support springs; however, such provision can not
frame however, was kept at room temperature. resolve the above-dbscribed
localized "doming"               When the mask attained a desired
expansion, the problem caused by concentrated heating in        frame
screws were tightened to captivate the localized areas of the mask.
mask in its expanded state. The heating platens Cathode ray tubes using
tensioned color selec-   60   were then removed. Upon cooling down to room
tion electrode are known such as the electrode     temperature, the mask
was maintained under used with a cylindrical faceplate CRT as described
tension by the frame. The resultant assembly was in U.S. Patent No.
3,638,063. In that tube, the color  then mounted inside the tube adjacent
the phos- selection electrode comprises a grid formed of a   phor screen.
multitude of parallel conductors tensed across a   65  U.S. Patent No.
3,284,655 to -Oess is concerned 2   
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viewing storage cathode ray tube      faceplate for a color cathode ray
tube and which employing a mesh storage target which is            assembly
can also form the color selection elec- supported in a plane perpendicular
to the axis of   trode in the finished cathode ray tube. The the tube. The
mesh target comprises a storage       assembly includes a shadow mask
secured to a surface capable of retaining a charge pattern    5
surrounding frame. The frame has a number of which, in turn, control the
passage therethrough    pins designed for mating engagement with a of a
stream of electrons. From a structural stand-  corresponding number of
recesses formed on the point, it is proposed that mesh storage screen be
inner surface of the faceplate to assure proper affixed (no details given)
to a circumferential ring  positioning of the assembly with the faceplate
that is disposed across the open end of envelope    10   during the
multiple screenings required during member. One end of the ring is in
contact with the  tube manufacture. The combined frame and edge of the
envelope member which has a coat-       shadow mask thus form the color
selection elec- ing of glass frit applied thereon. The end wall of  trode
of the tube and is disposed wholly within another envelope member, also
coated with frit,     the finished tube supported by a number of is placed
in contact with the other side of the ring    15   springs secured to the
rear of the frame in so that the end walls of the envelope members
operative relation to the tube faceplate. now abut both sides of the ring.
Thereafter this      Accordingly, it is a general aim of the invention
assembly is frit sealed to secure the ring and      to provide a color
cathode ray tube employing an mesh target within the tube.
improved color selection electrode arrangement It is of particular
significance that the electrode    20   and methods of manufacturing same
which offers spanning the inside of the tube envelope is a
significant economic advantages over prior art mesh screen that is not said
to be subject to        tubes and methods. tension forces. Moreover, the
mesh screen is not      The present invention therefore provides a a color
selection electrode that serves to direct a  color selection electrode
assembly utilizable for writing beam selected elemental areas of color   25
screening a pattern of luminescent primary color phosphors. Finally, there
is no criticality, per-   elemental phosphor areas upon the inner surface
ceived or discussed, as respects mesh target        of an associated
faceplate utilized in the manufac- registration with the phosphor layer on
the face-   ture of a color cathode ray tube and wherein said plate.
assembly includes a mount defining a central U.S. Patent No. 2,813,213
describes a cathode    30   opening and a planar foil having a
predetermined ray tube which employs a switching grid mounted     pattern
of apertures secured on said mount adjacent the phosphor screen to provide
a post      across said opening, said foil having a tempera- deflection
beam deflecting force. Basically, it is  ture coefficient of expansion
which is not greater proposed to employ a taut wire grid that is sealed
than that of said mount, said mount having in the tube envelope wall. In
one embodiment, an    35   indexing means adapted for cooperation directly
external frame is used to relieve the tension       with registration
affording means on the asso- forces applied by the taut grid to the glass
wall of  ciated faceplate such that upon engagement of the tube. In another
embodiment, an arrange-         said mount with the associated faceplate
during ment is generally suggested but not specifically    tube manufacture
the mount indexing means disclosed utilizing a glass donut-shaped structure
40   directly mating with the registration affording into which the grid
wires are sealed. This donut     means permits repeatable precise
registrations assembly is proposed for insertion between the       between
said planar foil and the associated face- faceplate of the tube and its
conical section.      plate to facilitate screening said pattern upon the
Following tube assembly, the patent indicates       inner surface thereof,
as well as to facilitate a that the phosphors may be deposited on the    45
subsequent mating of said planar foil to the faceplate by conventional
photographic pro-          associated faceplate with said foil apertures in
cesses. Since the application of elemental color     registration with said
elemental phosphor areas phosphor areas to the faceplate of a tube is, in
of said pattern during final affixation of said foil to itself, a
formidable task, it is quite unclear how  the associated faceplate,
characterized in that the this could be achieved with a grid structure in
situ   50    mount has a central opening of span greater than across the
faceplate as would be the case in the    the span of the associated
faceplate, the indexing patent which does not address this problem.
means being disposed on said mount for direct Other examples of the prior
art practice in this   mating with registration affording means dis-
general area include structures utilizing a ten-     posed on the
associated faceplate externally of sioned grid-type structure in a cathode
ray tube    55   the inner surface thereof, and said mount being
environment as described in the following U.S.       removable from said
planar foil after final affixa- Patents: 2,842,696, 2,905,845, 3,489,966,
and       tion of said foil to the associated faceplate. 3,719,848. Also,
attention is directed to U.S           A further aspect of the invention
includes a Patent No. 3,898,508 disclosing a facepla               od of
making a color cathode ray tube with a shadow  mask  (untensed)  assembly
repre-  fa   te having a target surface and having sentative of current
practice.                      [err] affording means, and with a color
GB-A-2052148 discloses a color selection       selection electrode
arrangement comprising a electrodes assembly which can be  [err] for
mourning defining a central opening, an apertured screening a pattern of
primary color elemental      planar foil secured to said mount, and
indexing phosphor areas upon the inner surface of a      [err] borne by
said mount and directly cooper-   
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registration affording means of         Figure 3 is an enlarged sectional
view of the said faceplate, said methdd comprising the steps      encircled
fragment of the tube shown in Figure 2, of securing across said opening in
said mount a       in which elements of the tube and foil registration
planar foil with a predetermined pattern of aper-     arrangements are
detailed; tures therein and having a temperature coefficient    5  Figure 4
is a fragmentary sectional view taken             no of expansion not
greater than that of said mount,     along lines 4-4 in Figure 3; and
photodepositing  a pattern of phosphor              Figure 5 is a
fragmentary sectional view of a elements on said target surface, including
one or     portion of a cathode ray tube depicting an alterna- more times
the step of using said foil as a           tive facepanel/shadow mask
registration arrange- photographic stencil while maintaining  said   10
ment; and mount and said faceplate in mutual registry by          Figure 6
is a schematic representation of a the mating of said indexing means on
said mount       lighthouse arrangement for screening a cathode with the
registration of affording means on said      ray tube faceplate according
to this invention. faceplate, said method being characterized by the
A color selection electrode assembly 10 con- steps of providing said
registration affording    15   structed in accordance with a preferred
embodi- means on the external periphery of the faceplate      ment of the
invention, is shown in Figure 1 and further providing the central opening
of said     associated with and forming an integral part of a
re mount with sufficient span to encompass the           color television
cathode ray tube 12. Tube 12 is target surface of said faceplate, said
method         depicted therein in a perspective exploded format being
further characterized by including after the    20    as an aid in
visualizing the inventive concept. As [err]step(s), the step of affixing
said    will be described, electrode assembly 10 is utiliz- [err] to said
faceplate while again maintaining said      able as a stencil for use in
screening a pattern of mount and said faceplate in mutual registry by
luminescent primary color elemental phosphor the mating of said indexing
means on said mount       areas upon the target surface 14 of the envelope
with said registration affording means on the    25   section 16 that
comprises the faceplate of tube 12. external periphery of said faceplate to
cause said    In the disclosed embodiment, faceplate 16 is pattern of
apertures in said foil to be registered    depicted as a glass panel formed
of a material with said pattern of phosphor elements on said        having
a predetermined temperature coefficient faceplate, and thereafter effecting
the removal of    of expansion and having a rearwardly extending said mount
from said foil to leave said mask    30   skirt 18 that circumscribes
target surface 14. The affixed to said faceplate with said pattern of
height of skirt 18 establishes the Q spacing for apertures in said foil
registered with said pattern   tube 12, that is, the distance between
target of phosphor elements on said faceplate.               surface 14 and
its shadow mask, which, in the                 Fi One of the features of
the invention is that it     subject invention, comprises an apertured foil
provides a color selection electrode of the tensed    35    which is
described in detail below. The end type which has the anti-doming attribute
of ten-      surface 20 of skirt 18, which is remote from sion-type
electrodes, but without the power           facepanel 16, constitutes a
sealing land, a surface handling limitations of pribr art tension electrode
for receiving a bead of frit 22, a devitrifying glass systems.
adhesive employed in fabricating cathode ray                 e A further
advantage of the invention is that it   40   tubes. Preferably, the frit
employed is a low-             1 provides an envelope-captivated tensed
color          temperature solder glass material which is avail- selection
electrode system having the advantages      able from Owens-Illinois Inc.
under their designa-            n [err] such systems, yet which is readily
adapted to      tion CV-130. conventional color tube photoscreening methods
In any event, as will be shown, the electrode and apparatus.
45    assembly 10, upon completion of its screening A feature of a
preferred embodiment of the          function is thereafter, at the option
of the practi- ti invention seeks to resolve the aperture etching
tioner, frit sealable to faceplate 16 to permit problem  mentioned  above
with present-day            selective excitation of the primary color phos-
tubes using a flat mask thru the use of a color       phors by a scanning
electron beam(s) when that selection electrode assembly characterized by a
50    assembly forms a constituent of a color cathode thin, flat, tensed
foil which, by virtue of its       ray tube. To this end, faceplate 16 is
provided with mounting, is mechanically stable and which is
registration  affording  means  or alignment thin enough as to not be
afflicted with the aggra-    elements, which take the form of a plurality
of V- vated aperture etching problems posed by a thick      grooves 24; in
this execution they constitute three          r mask.
55     slot which are milled into the surface of the Further features and
advantages of this inven-      faceplate's sealing  land  20. Preferably,
the tion will be apparent from the following descrip-          include
angle defined by the sloping walls of tion of preferred embodiments of the
invent grooves 24  pproximate sixty degrees and they taken together with
the accompanying drawings            are oriented so that the bottom of
each groove wherein:                                                  lies
alon  a line that extends radially from the Figure 1 is an exploded view,
in perspective of       geometric center of the faceplate. the principal
components of a color cathode [err]         Morever it is of particular
significance that V- tube embodying the invention.
grooves 24 do not extend completely across Figure 2 is an elevational view
of a partiall          sealing and  20, see Figures la and 3. The assembled
version of the tube shown in Figure 1.         [err] construction is
resorted to in order to 4 
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directicommunication through ski 18 of    than 5.1 mm (2 mils) otherwise
unacceptable the faceplate which could compromise vacuum
stresseswill be induced in afaceplatewhenthefoil integrity once the
faceplate has been frit sealed to  is subsequently tensed and frit sealed
to the electrode assembly 10 and to a funnel 26. While     faceplate.
Preferably, a foil having a thickness not entirely discernible in Figure 1,
funnel 26 has a    5    equal to or less than 2.5 mm (1 mil) is most
suitable sealing land 28 which geometrically matches          in practicing
the invention. In fact, when resort to faceplate sealing land 20. If
desired, funnel sealing  electro-forming of foils is had, foils having a
land 28 may be provided with a corresponding        thickness of  1.3 mm
(one-half mil) or less are plurality of alignment elements (only two
shown),    realizable and find practical application in the which also take
the form of V-grooves 24' milled   10   practice of the invention. into
sealing land 28 and which are spatially aligned  As can be appreciated, a
precise and, as impor- with the faceplate V-grooves 24. Recourse to V-
tant, a repeatable, kinematic registration between grooves 24' is optional
since it is appreciated that  foil mount 30 and faceplate 16 is essential
in order other means for aligning the funnel sealing land 28  to utilize
foil 32 as a stencil in screening a pattern of with faceplate sealing land
20 are well known. In   15   different elemental phosphor areas upon target
fact, a common practice is to use an "outside"       surface 14 of the
faceplate. reference system, that is, one in which the funnel is
Accordingly, to  accomplish  the  aforesaid aligned to the face panel by
positioning it against  kinematic registration, mount 30 comprises index-
referencing snubbers. For sealing purposes,
ingmeansintheformofapluralityofstuds34,one funnel land 28 receives a bead
22' of frit. Finally,   20   end of each being detachably secured to a
resilient faceplate 16, as well as funnel 26, which includes a  coupling,
e.g., a leaf-type spring 35, aperture at 36, neck 27, are formed of a
material, e.g., a glass or  and having one end fixed to mount 30, see
Figure ceramic composition, having a predetermined         3. The purpose
of the resilient coupling 35 is to temperature coefficient of expansion and
which is    accommodate the difference in expansion, as readily amenable to
frit sealing techniques.   25   between the envelope glass and the mount
metal, The color selection electrode arrangement 10       when the
assemblage is subsequently frit sealed. shown in Figure 1 comprises an
auxiliary sever-     The studs are detachably secured to springs 35 in a
able mount 30 defining a central opening of          manner that will
readily permit a subsequent sufficient span to enable the mount to surround
removal of the mount from the studs (after, of the periphery of faceplate
16. Stated otherwise, the    30   course, the foil has been severed from
the mount) internal configuration of the mount essentially     once the
studs and the foil have been captivated conforms to the periphery of the
faceplate, see      between faceplate 16 and the funnel 26. For this
Figures 2 and 3. Mount 30, which adopts a            purpose each stud 34
comprises a headed bolt 37, rectangular configuration, is readily formed
from   the distal end of which is threadably received in a four butt-welded
strips of L-shaped angle metal.   35   rounded abutment which can take the
form of a Strips of other geometry, of course, are  also       button or
boss 38. These buttons or bosses suitable. In any event, mount 30 is fomed
of a       comprise an alloy composition, the coefficient of material
having a temperature coefficient of         expansion of which is
compatible with the expansion greater than that of envelope sections
envelope glass. A glass sealable metal alloy 16and26.Thus,mount 30 can be
formed from cold   40   suitable for this purpose is available from Car-
rolled steel, stainless steel, nickel or monel to    penter Technology
Corporation in Reading, Penn- name a few of the materials found acceptable
in      sylvania under their designation 430TI. The shaft practicing the
invention.                            of bolt 37, which extends through
spring aperture Electrodeassembly 10 furthercomprises, atthis       36, is
enclosed by a tubular spacer 39 which stage, an untensed planar foil 32
which has a    45   determines the spacing between spring 35 and
predetermined pattern of apertures which may be      button 38. Finally,
that portion of mount 30 triads of minute circular holes or, as now favored
adjacent spring 35 is provided with a clearance in state of the art
colortelevision tubes,a myriad of  hole 40 to provide access to bolt 37.
elongated narrow slots disposed perpendicular to      The function of each
boss is to cooperate with an the major axis of the foil. The foil is tautly
drawn    so   assigned faceplate V-groove 24 during screening across the
mount under the minimum tension           of thefaceplate and,
additionally,with an assigned required to render the foil planar and it is
then   V-groove 24' on the sealing land 28 of funnel 26 secured to mount 30
by brazing or welding. In a      whenthefoil isfinallyintegrated intube
12.Tothis manner to be described, foil 32 will subsequently    end, see
Figures 3 and 4, boss 38 adopts a diameter be converted to a tension mask
during the process   55   such that when it is seated upon the inclined
walls employed to embody it as a constituent of a          of faceplate
groove 24 and/or funnel groove 24', cathode ray tube. Foil 32 has a
temperature          the respective sealing lands 20 and 28 of the
coefficient of expansion which is not greater than   faceplate and funnel
are maintained in a predeter- that of mount 30 and, preferably a
temperature       [err] spaced-apart relation. This spacing, which
coefficient less than that of the mount. Thus, foil 32    60   can be in
the order of five to ten mils (.005-.010 can be formed from cold rolled
steel, or invar, to        in ),depending part, upon the size of thetube,
is name two substances, each of which are utilizable
odate a subsequent applica- with mounts made from any of the above-men-
tion of the sealing [err]22. Insofar as this spacing is tioned mount
materials.                              concerned, the illustrations in
Figures 3 and 4, Desirably, the thickness of foil 32 should be less
obviously are not to scale; in fact, the depictions 



9               EP 0 211 963 B1                     10 are intentionally
exaggerated in order to permit a  surface 14 of faceplate 16. Mount 30,
with a taut, visualization of that spacing. Moreover, as shown  but
untensed, foil attached thereto is then seated         a in Figure 3, this
construction, in permitting foil 32  upon faceplate 16 by effecting a
registration to be literally suspended between the sealing       between
stud bosses 38 and their assigned face- lands of the faceplate and the
funnel, serves, in    5    plate grooves 24. As schematically depicted in
conjunction with panel skirt 18, to establish the 0  Figure 6, the
registered faceplate and electrode          to spacing for the tube. At
this juncture it should be  mount assemblage is then inserted in a light-
noted that each boss makes a two-point contact      house 41 comprising a
source of light 42 actinic to        th with each groove it is received by,
for a total six-  the photosensitive coating. At any one instant point
contact as between the mount and the    10   light source 42 occupies a
spatial position corre- faceplate and  another six-point contact as
sponding, in effect, to the axial position of the between the mount and the
funnel. It is appreci-    source of the electron beam  that will sub- ated,
of course, that the registration format can be  sequently excite the
phosphor pattern to be              a reversed, that is, the sealing lands
can be pro-    created. Thereafter, in the ordinary practice vided with
bosses or buttons while the mount is   15   wherein a conventional untensed
mask is used as fitted with grooved elements for receiving the      a
stencil, the slurry coating would be exposed to bosses.
actinic light rays that pass through a conventional On the other hand, an
alternative registration    beam  trajectory  compensating  lens before
arrangement for effecting a six-point contact       encountering the mask
apertures. The light trans- between foil mount 30 and face panel 16 contem-
20    mitted through the mask then creates a latent plates the "external"
approach shown in Figure 5.  image of the mask's aperture pattern on the
More particularly, as a registration affording      coated faceplate. means
the face panel is fitted with three (only one   However, for reasons to be
developed in prac- shown) externally mounted, outwardly directed
ticing the subject invention this conventional break-away pins 46, which,
geometrically, adopt   25   exposure step requires modification. More par-
the same relative locations as those occupied by    ticularly, it must be
borne in mind that first, the V-grooves 24 on the face panel shown in
Figure 1.   instant screening process is utilizing an untensed Indexing
means cooperating with each of the pins    foil and secondly, this untensed
foil will sub- 46 comprises a tab 48 affixed to foil mount 30. Tab
sequently be converted to a tension foil before it 48 has a depending
finger 50 which, in turn, is   30   will be employed as a color selection
electrode to provided with a bifurcation 52 at its distal end.   address
the patterned phosphor screen it sten- Accordingly, to effect a kinematic
registration     coiled when it was in its untensed state. The with this
embodiment, mount 30 is supported         significance of this is that the
apertures in a over the face panel with a finger bifurcation 52    tensed
foil are radially outwardly displaced from poised over its assigned pin.
When the mount is   35   the spatial positions they occupied in the
lowered, a six-point contact is established         untensed foil so that,
absent a provision to between the three pins 46 and their cooperating
account for this spatial displacement of the foil bifurcations 52. This
registration between the foil  apertures, the tensed foil would fail to
effect a mount and the face panel is repeatable as often as  proper
registration of the electron beam landing is required to accomplish
screening of the target   40   areas with the elemental phosphor areas of
the surface of the face panel, as well as to effect a   screen it stenciled
when it was untensed. final registration between the foil mount and the
Accordingly, a change in the usual method of face panel prior to frit
sealing. After the funnel  exposing a phosphor slurry to actinic light is
and face panel have been frit sealed to bond foil   called for.
Specifically, refer again to Figure 6, the 32 between their confronting
sealing lands (a   45   light rays from actinic source 42 are directed
process described below) pins 46 may be broken      through a special lens
44 which redirects the light away from the face panel. Moreover, it is
appreci-  rays before they traverse foil 32 so that they ated that the
physical locations of the pins and the  impinge the phosphor slurry at
points radially bifurcated fingers can be reversed and that other
outwardly from  the points they would have, indexing structure within the
knowledge of one    50   absent the lens. In other words, the lens serves
to skilled in the art could be employed. Of course, a  displace the light
rays from their original paths so like external registration arrangement
can be       that, upon encountering the slurry, they create a adopted, if
desired, for aligning funnel 24 with the  latent image corresponding to the
image that foil mount.                                         would be
created if a tensed foil had been The will now  be described a process that
55   employed (sans lens) as the stencil. utilizes electrode assembly 10,
as a stencil, to      As noted, in conventional screening techniques screen
a pattern of primary color elementary,       a lens is introduced between
the light source and phosphor areas upon the target surface 14 of
the stenciling mask in order to compensate for the faceplate 16. A known
and widely used method of     fact that the trajectory of an electron beam
under preparing color phosphor screens utilizes a pro-   60   deflection
differs from the path of a light ray cess which has developed from familiar
photo-       originating from the same point source as the graphic
techniques. To this end, a slurry compris-  electron beam. Thus the
reference to a "special" ing a quantity of a primary color phosphor par-
lens contemplates a lens which, in addition to tides suspended in a
photosensitive organic sol-    effecting the aforementioned compensation,
also ution (pva), is applied, as a coating, to the target   65   introduces
a correction that insures that a pattern 
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untensed foil can later be         would have been created by a tensed foil
without addressed by a tensed foil. As a first order of     use of special
lens 44. In practice, successive correction, the light source is moved
slightly      repositioning of the light source, prior to expos- forward so
as to move the light landing areas        ing the target screen through the
foil, is such as to radially outward. A second order of correction is    5
effectively mimic the positions of three scanning to adopt a lens design to
compensate for what-      electron beams issuing from a gun mount later to
ever error the physical forward displacement of      be fitted to the tube.
In this regard, it should be the light source failed to correct.
noted that the resultant luminescent screen Now, insofar as the design of
this special lens is  pattern will bear a unique geometric relationship,
concerned, a suggested procedure entails initially   10   or orientation,
to the light sources and, thereby, to exposing a coated substrate through
an untensed     the electron beam axes of the subsequently fitted foil and
developing a pattern therefrom. There-      electron gun mount. after the
untensed foil is subjected to a controlled  After the screening process has
been com- laboratory  heat environment until the foil         pleted,
desirably, the foil employed to pattern the develops the same aperture
dimensions and loca-   15   screen is mated to the faceplate. In this
process, tions that a foil develops when it undergoes the    the upwardly
facing sealing land surface 20 of frit sealing process and goes into
tension. The     faceplate 16 and the downwardly facing land laboratory
"grown" foil is then seized and main-    surface 26 of funnel 24 are coated
with beads of tained in its tensed state. This tensed foil can then
low-temperature frit 22 after mount 30 is re- be used to cast a pattern of
light upon another   20   registered with faceplate 16 by inserting bosses
substrate duplicate of faceplate 16, which pattern   38 in grooves 24.
Funnel 26 is then fitted over the is then compared to the light pattern
created by    foil with its V-grooves 34' receiving stud bosses an untensed
foil. This disparity, or difference, in  38. aperture locations is then
reverse engineered         This assemblage is then inserted into a heat
with the aid of a computer into a lens design. This   25   chamber, or
oven, the temperature of which is lens, when employed in conjunction with
an         elevated to approximately 430 degrees Centig- untensed mask,
will now direct actinic light rays    rade and maintained thereat for
thirty to forty-five along paths which impinge the phosphor coating
minutes. These are the temperature and time at those points the light rays,
sans lens, would     parameters required to devitrify low-temperature have
impinged the coating had they pierced a    30   Owens-Illinois type CV-130
frit material. As the tensed mask. In practice, numbers of faceplates
temperature rises, faceplate 16 and funnel 26 will are screened in this
fashion and then incor-         expand by an amount determined by their
charac- porated into cathode ray tubes. The screens are     teristic
temperature coefficients of expansion. then illuminated to analyze beam
landing areas       Simultaneously, mount 30 and foil 32 will also and any
discrepancies noted. Corrective infor-   35   expand but, because of their
greater temperature mation is then fed back into the lens design.
coefficients of expansion, their growth, relative to Since the necessary
displacement of the latent     the faceplate and funnel, will be greater.
By the image points calls for lens design formulas and     time this
assemblage has reached a temperature exposure techniques very similar to
those used          of 430 degrees Centigrade, and by the time the frit
conventionally, the development of the necessary  40   [err] devitrified,
mount 30 and foil 32 will have correction lens 44, light source position(s)
and           lized their expansion, as will have the funnel exposure
technique is well within the preview of-        and face panel. state of
the art practice.                                 n the frit has
devitrified, foil 32 is captured Accordingly, after the initial exposure
through       therein between funnel 26 and the faceplate 16. lens 44,
mount 22 and the foil are then removed    45   Thereafter, as the
assemblage cools down to and the substrate is washed. By way of example
room temperature and the materials return, or in a positive resist,
positive guardband system               attempt toreturn,totheir normal
dimensions, foil this wash will remove the exposed portion of the
will be tensed by virtue of the captivating coating. However, it is to be
appreciated that the       action of the funnel-faceplate frit junction
which invention is equally utilizable in a negative resist,   50   will
prevent the foil from returning to its normal negative guardband
environment or even in the       room temperature dimension. Thus the mask,
tacky-dot dusting system. In any event, the          which was "grown" by
the heat attendant upon exposed coating is processed to establish upon
the frit sealing process, is trapped in tension and target 14 a pattern of
elemental phosphor areas,     maintained thereafter by the devitrified frit
joining corresponding to the aperture pattern that would   55   the funnel
and faceplate. have resulted from  using a tensed foil (sans         With
foil 32 now in a tensed state, the foil special lens).
apertures occupy different spatial positions than The slurry coating, foil
mount registrations,     they did when the foil was in its original
untensed exposure and wash steps are then repeated for        state.
However, since the screen  phosphor each of the other primary color
phosphor areas to   60   pattern was created in conjunction with lens 44,
be applied to target surface 14, with the source of  that simulated the
light pattern that would be actinic light, of course, disposed at
appropriately  transmitted by a tensed foil, all as discussed different
positions with respect to foil 24. The     above, the tensed foil will be
in registration with 



resultant luminescent screen comprises a pattern    the phosphor pattern.
of interleaved primary color phosphor areas that   65  After the faceplate,
foil and funnel have been 7    13              EP  0 211 963 B1
14 frit [err] sembled, mount 30 is removed from the  .       mating  with
registration affording means (46) captivated foil by first severing the
foil along the  disposed on the associated faceplate (16) exter- inside
perimeterof the mount. Then the stud bolts    nally of the inner surface
(14), thereof, and said 37 are unscrewed from their bosses 38, which
mount (30) being removable from said planar foil have been sealed into the
V-grooves of the face    5    (32) after final affixation of said foil (32)
to the panel and the funnel with the devitrifying frit, thus  associated
faceplate (16). permitting removal of mount 30 from the assemb-        2.
The device of claim 1, characterized in that lage. (The mount, of course,
is reuseable). There-   said registration affording means (46) are detach-
after, an electron gun assembly is inserted into     able from an
associated faceplate (16) and said the neck portion of the funnel and
sealed thereto   10   indexing means (48) comprise a system  of to provide
a color cathode ray tube embodying a      rounded elements (46) mating with
V-grooves novel color selection electrode. The foil is trim-   (52) having
a construction that permits ready med as close to the perimeter of the
faceplate-      removal of at least said registration affording funnel
junction as possible. After the exhaust       means (46) from that
associated faceplate (16). process, the face panel-funnel junction is
covered    15  3. The device of claim 1 or 2, characterized in with a
coating of insulating material to prevent     that said foil (32) is
secured to said mount (30) by external contact with the foil which,
depending      weld means or braze means. upon the excitation system
utilized with the com-     4. The device of claim 1, 2 or 3, characterized
in pleted tube, may be maintained at a high electri-   that said mount (30)
and said planar foil are cal potential.                                  20
formed of cold rolled steel. It is to be noted that the alignment elements
5. The device according to any of claims 1 to 4, v utilized by the
faceplate and funnel, as well as the  characterized in that said mount (30)
is formed of indexing means used for the foil mount need not      stainless
steel and said planar f il (32) is formed be restricted to the groove and
boss format          of cold rolled steel or invar. disclosed. Moreover,
materials other than those   25   6. The device according to any of the
preceding disclosed for the envelope sections and the          claims,
characterized in that said planar foil (32) is mount and foil can be used
so long as the            formed from cold rolled steel having a thickness
coefficients of expansions of such materials pro-    in the range of
1.3-5.1 mm (.0005-.002 inches). vide the differential expansion required to
tense      7. A method of making a color cathode ray tube an initially
untensed foil.                    30   with a faceplate (16) having a
target surface (14) and having registration affording means (46), and
Claims                                               with a color selection
electrode arrangement (10) comprising a mount (30) defining a central open-
1. A color selection electrode assembly (10)       ing, an apertured planar
foil (32) secured to said utilizable for screening a pattern of luminescent
35   mount (30), and indexing means (48) borne by primary color elemental
phosphor areas upon the      said mount (30) and directly cooperable with
said inner surface of an associated faceplate (16)        registration
affording means (46) of said faceplate utilized in the manufacture of a
color cathode ray   (14), said method comprising the steps of tube (10) and
wherein said assembly (10) includes    securing across said opening in said
mount (30) a a mount (30) defining a central opening and a    40   planar
foil (32) with a predetermined pattern of planar foil (32) having a
predetermined pattern of   apertures therein and having a temperature
apertures secured on said mount across said            coefficient of
expansion not greater than that of opening, said foil (32) having a
temperature         said mount (30), and photodepositing a pattern of
coefficient of expansion which is not greater than   phosphor elements on
said target surface (14), that of said mount (30), said mount (30) having
45   including one or more times the step of using said indexing means (48)
adapted for cooperating         foil (32) as a photographic stencil while
maintain- directly with registration affording means (46) on  ing said
mount (30) and said faceplate (16) in the associated faceplate (16) such
that upon         mutual registry by the mating of said indexing engagement
of said mount (30) with the asso-         means (48) on said mount (30)
with the regis- ciated faceplate (16) during tube manufacture the    so
tration affording means (46) on said faceplate mount indexing means (48)
directly mating with       (16), said method being characterized by the
steps the registration affording means (46) permits        of providing
said registration affording means repeatable precise registrations between
said       (46) on the external periphery of the faceplate (16) planar foil
(32) and the associated faceplate (16) to         and further providing the
central opening of said facilitate screening said pattern upon the inner
mount (30) with sufficient span to encompass the surface (14) thereof, as
well as to facilitate a     target surface (14) of said faceplate (16),
said subsequent mating of said planar foil (32) to the    method being
further charcterized by including associated faceplate (16) with said foil
apertures   after the photodepositing step(s), the step of in registration
with said elemental phosphor        affixing said foil (32) to said
faceplate (16) while areas of said pattern during final affixation of said
60   agai maintaining said mount (30) and said face- foil (32) to the
associated faceplate (16), charac-\ '  plate (16) in mutual registry by the
mating of said terized in that the mount (30) has a central
indexing means (48) on said mount (30) with said 



opening of span greater than the span of the         registration affording
means (46) on the expernal associated faceplate (16), the indexing means
(48)    periphery of said faceplate (16) to cause said being disposed on
said mount (30) for direct   pattern of apertures in said foil (32) to be
regis- 8    13               EP 0 211 963 B1                       14 frit
assembled,.mount 30 is removed from  the          mating  with registration
affording means (46) captivated foil by first severing the foil along the
disposed on the associated faceplate (16) exter- inside perimeter of the
mount. Then the stud bolts    nally of the inner surface (14), thereof, and
said 37 are unscrewed from their bosses 38, which          mount (30) being
removable from said planar foil have been sealed into the V-grooves of the
face    5    (32) after final affixation of said foil (32) to the panel and
the funnel with the devitrifying frit, thus  associated faceplate (16).
permitting removal of mount 30 from the assemb-         2. The device of
claim 1, characterized in that lage. (The mount, of course, is reuseable).
There-    said registration affording means (46) are detach- after, an
electron gun assembly is inserted into      able from an associated
faceplate (16) and said the neck portion of the funnel and sealed thereto
10    indexing means (48) comprise a system  of to provide a color cathode
ray tube embodying a       rounded elements (46) mating with V-grooves
novel color selection electrode. The foil is trim-    (52) having a
construction that permits ready med as close to the perimeter of the
faceplate-       removal of at least, said registration affording funnel
junction as possible. After the exhaust        means (46) from that
associated faceplate (16). process, the face panel-funnel junction is
covered    is  3. The device of claim 1 or 2, characterized in with a
coating of insulating material to prevent      that said foil (32) is
secured to said mount (30) by external contact with the foil which,
depending       weld means or braze means. upon the excitation system
utilized with the com-      4. The device of claim 1, 2 or 3, characterized
in pleted tube, may be maintained at a high electri-     that said mount
(30) and said planar foil are cal potential.
20   formed of cold rolled steel. It is to be noted that the alignment
elements         5. The device according to any of claims 1 to 4, utilized
by the faceplate and funnel, as well as the  characterized in that said
mount (30) is formed of indexing means used for the foil mount need not
stainless steel and said planar foil (32) is formed be restricted to the
groove and boss format           of cold rolled steel or invar. disclosed.
Moreover, materials other than those    25   6. The device according to any
of the preceding disclosed for the envelope sections and the
claims, characterized in that said planar foil (32) is mount and foil can
be used so long as the             formed from cold rolled steel having a
thickness coefficients of expansions of such materials pro-     in the
range of 1.3-5.1 mm (.0005-.002 inches). vide the differential expansion
required to tense       7. A method of making a color cathode ray tube an
initially untensed foil.                     30    with a faceplate (16)
having a target surface (14) and having registration affording means (46),
and Claims                                                with a color
selection electrode arrangement (10) comprising a mount (30) defining a
central open- 1. A color selection electrode assembly (10)        ing, an
apertured planar foil (32) secured to said utilizable for screening a
pattern of luminescent   35    mount (30), and indexing means (48) borne by
primary color elemental phosphor areas upon the       said mount (30) and
directly cooperable with said inner surface of an associated faceplate (16)
registration affording means (46) of said faceplate utilized in the
manufacture of a color cathode ray    (14), said method comprising the
steps of tube (10) and wherein said assembly (10) includes     securing
across said opening in said mount (30) a a mount (30) defining a central
opening and a    40    planar foil (32) with a predetermined pattern of
planar foil (32) having a predetermined pattern of    apertures therein and
having a temperature apertures secured on said mount across said
coefficient of expansion not greater than that of opening, said foil (32)
having a temperature          said mount (30), and photodepositing a
pattern of coefficient of expansion which is not greater than    phosphor
elements on said target surface (14), that of said mount (30), said mount
(30) having    45   including one or more times the step of using said
indexing means (48) adapted for cooperating           foil (32) as a
photographic stencil while maintain- directly with registration affording
means (46) on    ing said mount (30) and said faceplate (16) in the
associated faceplate (16) such that upon          mutual registry by the
mating of said indexing engagement of said mount (30) with the asso-
means (48) on said mount (30) with the regis- ciated faceplate (16) during
tube manufacture the    so   tration affording means (46) on said faceplate
mount indexing means (48) directly mating with        (16), said method
being characterized by the steps the registration affording means (46)
permits         of providing said registration affording means repeatable
precise registrations between said         (46) on the external periphery
of the faceplate (16) planar foil (32) and the associated faceplate (16) to
and further providing the central opening of said facilitate screening said
pattern upon the inner         mount (30) with sufficient span to encompass
the surface (14) thereof, as well as to facilitate                 t
surface (14) of said faceplate (16), said subsequent mating of said planar
foil (32) to the-            method being further charcterized by including
associated faceplate (16) with said foil apertures         after
photodepositing step(s), the step of in registration with said elemental
phosphor       affi   said foil (32) to said faceplate (16) while areas of
said pattern during final affixation of said      60    aga    aintaining
said mount (30) and said face- foil (32) to the associated faceplate (16)
charac-     plate (16) in mutual registry by the mating of said 



terized in that the mount (30) has a central         [err] means (48) on
said mount (30) with said opening of span greater than the span of the
ration affording means (46) on the expernal associated faceplate (16), the
indexing means (48)      periphery of said faceplate (16) to cause said
being disposed on said mount (30) for direct           pattern of apertures
in said foil (32) to be regis- 8    .15              EP  0 211 963 B1
16 tere with said pattern of phosphor elements on  ,    temperature
coefficients of expansion, maintain- said faceplate (16), and thereafter
effecting the   ing said assemblage at said frit devitrifying removal of
said mount (30) from said foil (32) to   temperature until said foil (32)
is captivated leave said mask affixed to said faceplate (16) with  between
said envelope section (24) and said said pattern of apertures in said foil
(32) regis-    5    faceplate (16) by devitrified frit, cooling down said
tered with said pattern of phosphor elements on      assemblage to room
temperature to induce ten- said faceplate (16).
sion in said captivated foil (32), severing said foil 8. The method of
claim 7, characterized by the     (32) from said mount (30) to permit
removal of step of removing said registration affording        said mount
(30), trimming any portion of said foil means (46) from the periphery of
said faceplate   10   (32) protruding from the junction of said frit (16)
after completion of the photodepositing        sealed faceplate and
envelope section and coat- step(s).
ing any exposed edges of said foil (32) with 9. The method of any of claims
6 to 8, charac-     insulating material. terized by the steps of applying a
photosensitive coating to said target surface (14) of said faceplate   15
Patentanspruche (16), registering said mount (30) with said face- plate
(16) to enable said foil to serve as a stencil  1.
Farbauswahlelektrodenanordnung (10), die by temporarily mating said
indexing means (48)      zum Auftragen eines Musters von Grundfarben- of
said mount (30) with said registration affording  Leuchstoffelementen auf
die Innenflache eines means (46) of said faceplate (16), selectively   20
zugeordneten Schirmtrigers (16), der bei der 'ocating a source (42) of
actinic light rays to     Herstellung einer Farb-Kathodenstrahlrohre (10)
expose said phtosensitive coating through the      verwehdet wird, wobei
die genannte Anordnung pattern of apertures in said foil (32), said light
(10) einen Trager (30) besitzt, der sine zentrale source (42) being so
located as to mimic the        1ffnung aufweist, und sine auf dem Trager
befe- position to be occupied by the electron beam    25   stigte und die
Offnung bedeckenden ebenen Folie subsequently employed to scan said pattern
of        (32), die ein vorherbestimmtes Muster von Off- phosphor areas,
interposing  correction  lens        nungen besitzt und deren
Waremeausdehnungs- means (44) between said source (42) of actinic
koeffizient nicht groBer ist als der des Tragers, light rays and said
registered mount (30) to direct  wobei der Trager (30) Positioniermittel
(48) said rays through said foil apertures to impinge   30   besitzt, die
derart zum direkten Zusammenwirken said photosensitive coating at points
displaced      mit PaBmitteln (46) des zugeordneten Schirmtr3- from where
said rays would impinge said coating,     gers (16) geeignet sind, daB beim
Anlegen des absent said lens (44), removing said mount (30)     Tr~gers
(30) an den zugeordneten SchirmtrAger and said foil (32), processing said
exposed coat-   (16) wahrend der Herstellung der Rohre die Posi- ing to
establish a pattern of elemental phosphor   35-  tioniermittel (48) des
TrAgers direct an den PaB- areas corresponding to the aperture pattern of
mitteln (46) anliegen, so daB die ebene Folie (32) said foil (32), and
repeating the foregoing steps    und der zugeordnete Schirmtriger (16)
wieder- for each pattern of elemental phosphor areas         holt genau
miteinander zur Deckung gebracht desired to be established.
werden konnen und dadurch das Auftragen des 10. The method of any of claims
7 to 9, wherein   40    Musters auf die Innenflache (14) des Schirmtr3- the
color cathode ray tube being made includes       gers und danach
endgultigen Befestigen der Folie an envelope section (24) having a sealing
land      (32) an dem zugeordneten SchirmtrAger (16) das (26), the
faceplate (16) further having a sealing    passende Anlegen der ebenen
Folie (32) an dem land (20) surrounding said target surface (14) and
zugeordneten Schirmtrager (16) derart, daB die geometrically matching said
envelope section    45    Offnungen der Folie mit den Leuchtstoffelemen-
24), the method being characterized by the steps     ten des Musters
korrespondieren, erleichtert wird, of applying a bead of frit to the
sealing lands (20,  dadurch gekennzeichnet, daB die zentrale Off- 26) of
said envelope section (24) and said face-     nung des Tragers (30) groler
ist als der zugeord- plate (16), positioning said color selection elec-
nete Schirmtrager (16), daB die Positioniermittel trode arrangement (10)
upon said faceplate (16) auf dem Trager (30) derart angeordnet sind, with
said mount indexing means (48) in re              ie auBerhalb der
Innenfliche (14) des zuge- tration with said faceplate registration
affording        0     n Schirmtragers (16) direkt an den darauf means
(46), positioning said envelope section (24)    vor    enen  PaBmitteln
(46) zur Anlage upon said color selection electrode arrangement
febr    werden konnen, und daB nach dem (10) with said envelope section
sealing land(26)          endg  en Befestigen der Folie (32) an dem in
registration with said faceplate sealing and     zuge       d eten
SchirmtrAger (16) der TrAger (30) (20), inserting the assemblage of said
envelope       von              lie (32) abnehmbar ist. section  (24), said
color selection  eletrode                                nach Anspruch 1,
dadurch arrangement (10) and said faceplate (16) in a
gekennzeichnet, daB die Palmittel 46) von einem chamber, elevating the
temperature of said    zugeordneten Schirmtrager (16) abnehmbar sind 



chamber to expose said assemblage to a frit          und daB die
Positioniermittel (48) ein System von devitrifying temperature while,
simultaneously,      gerundeten Elementen (46) zum Eingriff in V- causing
said faceplate (16), said mount (30), said   Nuten (52) umfassen, die so
ausgebildet sind, daB foil (32) and said envelope section (24) to expand
mindestens die PaBmittel (46) von dem zugeord- by an amount determined by
their characteristic   65   neten Schirmtr~ger (16) leicht abnehmbar sind.
17              EP P 211 963 B1                    18 3. Vorrichtung nach
Anspruch 1 oder 2, dadurch    zeichnet, daB nach dem photographischen
Schritt gekennzeichnet, daB die Folie (32) an dem Trager   oder den
photographischen Schritten die PaBmit-            Bet (30) durch dine
SchweiB- oder ine L6tverbinding    tel (46) vom  Umfang des Schirmtragers
(16)                go. befestigt ist.
entfernt warden. 4. Vorrichtung nach Anspruch 1, 2 oder 3,    5      9.
Verfahren nach einem derAnsprUche 6 bis ',           teil dadurch
gekennzeichnet, daB derTrager (30) und      gekennzeichnet durch folgende
Schritte: auf die           ste die ebene Folie aus kaltgewalztem Stahl
beste-      Auftrefffllche (14) des Schirmtragers (16) wird sin       Zir
hen.                                               Iichtempfindlicher
Oberzug aufgetragen; die Posi-          fe, 5. Vorrichtung nach einem der
Anspruche 1 bis    tioniermittel (48) des Tragers (30) werden vor-
wi 4, dadurch gekennzeichnet, daB der Trager (30)   10   ubergehend an den
PaBmitteln (46) des Schirm-           ge aus nichtrostendem Stahl und die
ebene Folie (32)  tragers (16) zur Anlage gebracht, urn den Trager
(31 aus kaltgewalztem Stahl oder Invar besteht.         (30) derart mit dem
Schirmtrager '(16) zur Dek-           di. 6. Vorrichtung nach einem der
vorhergehenden      kung zu bringen, daB die Folie als Schablone
K( Anspruche, dadurch gekennzeichnet, daB die          dienen kann, sine
Quelle (42) von aktinischen             bt ebene Folie (32) aus
kaltgewalztem Stahl in diner  -5   Lichtstrahlen wird wahlweise so
angelegt, daB         or Dicke im Bereich von 1,3 bis 5,1 mm besteht.
der lichtempfindliche Oberzug durch das Muster 7. Verfahren zum Herstellen
einer Farb-Katho-     der Offnungen der Folie (32) hindurch belichtet
denstrahlrohre mit einem Schirmtrager (16), der     wird, wobei die
Lichtquelle (42) so angeordnet - Auftreffflache (14) und PaBmittel (46)
besitzt,  wird, daB sie mit der Lage des Elektronenstrahis J mit ainer
Farbauswahlelektrodenanordnung    20   korrespondiert, der spater zum
Abtasten des               . (10), die einen sine zentrale Ausnehmung
begren-    Musters von Leuchtstoffelementen verwendet               c1
zenden Trager (30), einer an dem Trager (30)        wird, zwischen der
Quelle (42) der aktinischen befestigten,  mit  Offnungen  ausgebildeten,
Lichtstrahlen und dem in Deckung befindlichen ebenen Folie (32) und von dem
Trager (30) getra-    Trager (30) werden Korrekturlinsenmittel (44) der-
genen Positioniermitteln (48), die direkt mit dem    25   art angeordnet,
daB sie die Strahlen veranlassen, Pagmittel (46) des Schirmtragers (14)
zusammen-     durch die Offnungen der Folie hindurch auf dem wirken konnen,
wobei das Verfahren folgende         lichtempfindlichen Oberzug an Stellen
aufzutref- Schritte umfaBt: dine ebene Folie (32) mit einem   fen, die
gegenuber den Stellen versetzt sind, an Warmeausdehnungskoeffizienten, der
nicht gro-       denen ohne die Linse (44) die Strahlen auf dem Ber ist als
der des Tragers (30) und mit einem    30   Oberzug auftreffen wOrden, der
Trager (30) und vorherbestimmten Muster von Oftnungen wird          die
Folie (32) warden entfernt, durch Behandlung derart befestigt, daB sie die
Ausnehmung in dem     des belichteten Oberzuges wird ein Muster von Trager
(30) bedeckt, auf die AuftrefflAche (14) wird  Leuchtstroffelementen
erzeugt, das dem Muster photographisch ein Muster von Leuchtstoffele-
der Offnungen der Folie (32) entspricht, und die menten aufgetragen, wobei
die Folie (32) einmal   35   vorstehenden Schritte warden fur jades
herzustel- oder mehrmals als photographische Schablone         lende Muster
von Leuchtstoffelementen wieder- verwendet und dabei infolge der' Anlage
der         holt. Positioniermittel (48) des Tragers (30) und der       10.
Verfahren nach einem der Anspruche 7 bis Pa~mittel (46) des Schirmtragers
(16) aneinander    9, dadurch gekennzeichnet, daB die herzustel- der Trager
(30) und der Schirmtrager (16) mitein-   40   lende
Farb-Kathodenstrahir6hre einen Kolbenteil nder in Deckung gehalten warden,
wobei das         (24) besitzt, der einen Dichtteil (26) besitzt, und
K4erfahren durch folgende Schritte .gekennzeich-      daB der Schirmtrager
(16) einen die Auftreffliche net ist: die PaBmittel (46) werden auf dem
AuBen-   (14) umgebende Dichtteil (20) besitzt, die dem umfang des
Schirmtragers (16) vorgesehen, die       Kolbenteil (24) geometrisch
angepa~t ist, wobei zentrale Ausnehmung des Tragers (30) wird so   4s   das
Verfahren dadurch gekennzeichnet ist, daB groB ausgabildet, daB sie die
Auftrefflache (14)    auf die Dichtteile (20, 26) des Kolbenteils (24) und
des schirmtragers (16) einschlieBt, und des Ver-    des Schirmtrigers (16)
dine Raupe aus Fritte fahren femer dadurch gekennzeichnet ist, daB
aufgetragen wird, daB die Farbauswahlelektro- nach dam  photographischen
Schritt oder den         denanordnung (10) derart auf dem Schirmtrager
photographischen Schritten die Folio (32) an dem    50   (16) positioniert
wird, daB die Positioniermittel Schirmtriger (16) befestigt wird und dabei
der     (48) des Tragers mit den PaSmitteln (46) des Trager (30) und der
Schirmtrager (16) erneut        Schirmtr3gers korrespondieren, daB der
Kolben- derart miteinander in Deckung gehalten werdea      teil (24) derart
auf der Farbauswahlelektrodenan- daB infolge der Anlage der
Positioniermitta      ,  dnung (10) positioniert wird, daB der Dichtteil
des Tragers (30) und der PaBmittel                       e J  ss des
Kolbenteils mit dem Dichtteil (20) des AuBenumfang des Schirmtrigers das M
d                  tragers korrespondiert, daB die aus dem Offnungen der
Folio (32) mit dem M    r do .  '-   Kol  til (24), der
Farbauswahlelektrodenanord- Leuchtstoffelemente auf dem Schirmt ' r ( W' -
nui   0) und dam Schirmtrager (16) bestehende korrespondiert, und daB
danach der T  r (           Ba    ppe in sine Heizkammer aingebracht wird,
von der Folie (32) entfernt wird, so daB llask    60   da    i Temperatur
der Heizkammer derart 



derart an dem Schirmtrager (16) befesti   ibt       a -"   t wird, daB die
genannte Baugruppe oiner daB das Muster der Qffnungen der Folio    t
. entglasungstamporatur ausgesetzt wird und dem Muster der
Leuchtstoffelemente au                 ichzsitigdrSchirmtrgor (16), der
Trager (30) Schirmtrager (16) korrespondiert.                   ie Fol (32)
und der Kolbenteil (24) dine Ausdeh- 8. Verfahren nach Anspruch 7, dadurch
gekenn-   6s   nung um einen durch ihren charackteristischen 10 .    19
EP 0 211 963 B1                     20 'Ormeausdehnungskoeffizienten
bestimmten          pren4 un systeme d'e6lments arrondis (46) en Betrag
erfahren, daB die Baugruppe 'auf def          correspondance avec des
rainures en V (52) ayant genannten Frittenentglasungstemperatur gehal-
une structure qui permet d'enlever facilement du ten wird, bis die Folio
(32) zwischen dem Kolben-    fond associe (16) au moins ledit moyen de mise
tell (24) und dem Schirmtrager (16) durch entgla-    5    en concordance
(46). ste Fritte festgelegt ist, worauf die Baugruppe auf    3. Le
dispositif selon la revendication 1 ou 2, Zimmertemperatur gekuhit und
dadurch in der          caract6ris6 en ce quo ladite feuille (32) est fix~e
festgelegten Folie (32) eine Zugspannung erzeugt     sur ledit support (30)
par des moyens de soudage wird, wouf die Folie (32) von dem Trager (30)
ou des moyens de brasage. getrennt wird, um eine Wegnahme des Tragers   10
4. Le dispositif selon la revendication 1, 2 ou 3, (30) zu ermoglichen, ein
etwa von der Verbin-        caract6ris6 en ce que ledit support (30) et
ladite dungsstelle zwischen dem Schirmtrager und dem        feuille plane
sont en acier Iamine 3 froid. Kolbenteil, die durch Fritte dicht
miteinander ver-    5. Le dispositif selon l'une quelconque des bunden
sind, vorstehender Teil der Folie (32)        revendications 1 A 4,
caract6rise en ce que ledit entfernt wird und etwa freiliegende Rander der
15   support (30) est en acier inoxydable et ladite Folie (32) mit
Isoliermaterial uberzogen werden.     feuille plane (32) est en acier
lamin6 A froid ou en  Ir invar. Revendications
6. Le dispositif selon l'une quelconque des pr6cedentes revendications,
caracteris6 en ce quo     4 1. Un ensemble d'electrode (10) de s6lection de
20   ladite feuille plane (32) est en acier lamin6 A froid couleur
utilisable pour masquer une configura-       d'une epaisseur situee dans la
gamme de 1,3 A 5,1 tion de zones luminescentres 6l6mentaires de         mm
(0,0005 A 0,002 pouces).                          i couleurs primaires sur
ia surface int6rieur d'un       7. Un procede de fabrication d'un tube A
rayons fond associe (16) utilise dans la fabrication d'un   cathodiques
couleur presentant un fond (16) qui tube a rayons cathodiques couleur (10)
et dans   25   comporte une surface de cible (14) et possede un    : lequel
ledit ensemble (10) comprend un support       moyen de mise en concordance
(46), et presen- (30) d6finissant une ouverture centrale et une       tant
aussi un dispositif d'6lectrode de selection de feuille plane (32)
presentant une configuration      couleur (10), comprenant un support (30)
d6finis- pr6d6terminee d'orifices fix6e sur ledit support en  sant une
ouverture centrale, une feuille plane (32) travers de ladite ouverture,
ladite feuille (32)   30    presentant des orifices, fix6e sur ledit
support. possedant un coefficient de dilatation thermique     (30), et un
moyen d'tindexation (48) porte par ledit qui n'est pas sup6rieur A celul
dudit support (30),  support (30) et pouvant cooperer directement ledit
support (30) comportant un moyen d'indexa-     avec ledit moyen de miss en
concordance (46) tion (48) apte A coop6rer directement avec un        dudit
fond (14), ledit proced6 comprenant les moyen de mise an concordance (46)
dispose sur   35-   etapes consistant A fixer en travers de ladite le fond
associe (16) de telle sorte quo, si ledit    ouverture dans ledit support
(30) une feuille plane support (30) est en contact avec le fond associ6
(32) comportant une configuration pred6termin6e (16) pendant la fabrication
du tube, le moyen        d'orifices et poss6dant un coefficient de
dilatation d'indexation (48) du support, correpondant direc-    thermique
qui n'est pas suprileur A celui dudit tement avec le moyen de mise en
concordance    40   support (30), et d6poser par proc6d6 photographi- (46),
permet des concordances pr6cies et repro-      quo une configuration
d'el6ments luminescents ductibles entre ladite feuille plane (32) et le
fond  sur ladite surface de cible (14), comprenant une associ6 (16) pour
faciliter le masquage de ladite    ou plusieurs fois l'tape consistant A
utiliser ladite configuration sur la surface interieure (14) de
feuille (32) comme clich6 photographique en celui-ci, ainsi que pour
faciliter une correspon-   45    maintenant ledit support (30) et ledit
fond (16) en dance ult6rieure de ladite feuille plane (32) avec le
concordance mutuelle en amenant ledit moyen fond associee (16), lesdits
orifices de feuille etant  d'indexation (48) sur ledit support (30) en
corres- en concordance avec lesdites zones lumines-          pondance avec
ledit moyen de mise en concor- centes el6mentaires de ladite configuration
pen-     dance (46) sur ledit fond (16), ledit proc6d6 6tant dantque
laditefeuille (32) estfinalementfix~e sur   50   caracterise par les 6tapes
consistant A prevoir le fond associ6 (16), caracterise en ce que le
ledit moyen de mise en concordance (46) sur la support (30) possede une
ouverture centrale          p6ripherie ext6rieure du fond (16) et A prevoir
en d'une port6e sup6rieure A la port6e du fond          outre l'ouverture
centrale dudit support (30) avec associe (14), le moyen d'indexation (48)
6tant       une portee suffisante pour inclure la surface de dispose sur
ledit support (30) en vue d'une corres-   55   cible (14) dudit fond (16),
ledit procede 6tant en pondance directe avec le moyen de mise en
outre caract6rise en ce qu'il comprend, apres concordance (46) dispose sur
le fond associe (16)    I'etape ou les etapes de d6p6t par procede photo- A
I'exterieur de la surface interieure (15) de ce    graphique, 1'4tape de
fixation de ladite feuille (32) 



dernier, et ledit support (30) pouvant etre enleve   sur ledit fond (16)
tout en maintenant encore ledit de ladite feuille plane (32) apres la
fixation finale   60   support (30) et ledit fond (16) en concordance de
ladite feuille (32) sur le fond associe (14).     mutuelle par la
correspondance dudit moyen 2. Le dispositif sslon la revendication 1,
caracte-  d'indexation (48) sur ledit support (30) avec ledit rise en ce
que ledit moyen de mise en concor-        moyen de mise en concordance (46)
sur la peri- dance (46) est detachable d'un fond associe (16)     pherie
exterieure dudit fond (16) pour amener et en ce quo ledit moyen
dOindexation (48) com-   65   ladite configuration d'orifices de ladite
feuille (32) 11    21       EP 0 211 963 B1                      22 A etre
'  concordance avec ladite configuration  -      10. Le p*ocede selon l'une
quelconque des d'e6lments luminescents dudit fond (16) et sepa-
revendications 7 a 9, dans lequel le tube A rayons rer ensuite ledit
support (30) de ladite fguille (32)  cathodiques couleur en cours de
fabrication corn- pour laisser ledit masque fixe sur ledit fond (16),
porte une section d'enveloppe (24) comportant un ladite configuration
d'orifices dans ladite feuille    5    rebord d'Atanch6itd (26), le fond
(16) comportant (32) btant en concordance avec ladite configura-      en
outre un rebord d'etanch6ite (20) entourant tion d'6l6ments luminescents
sur ledit fond (16).     ladite surface de cible (14) et correspondant g6o-
8. Le proced6 selon la revendication 7, caract6-    metriquement A ladite
section d'enveloppe (24), le rise par l'6tape consistant A enlever de la
p6riphe-  proced6 etant caract6rise par les etapes consis- rie dudit fond
(16) ledit moyen de mise en concor-   to   tant A appliquer un cordon de
fritte sur les rebords dance (46) apres l'achevement de l'etape ou des
d'etancheit6 (20,26) de ladite section d'enveloppe etapes de dep6t
photographique.                       (24) et dudit fond (16), positionner
ledit agence- 9. Le proc6d6 selon l'une quelconque des            ment
d'electrode de selection de couleur (10) sur revendications 6 a 8,
caract6ris6 par les etapes .edit fond (16), ledit moyen d'indexation (48)
du consistant A appliquer un reveternent photosensi-   f5   support 6tant
en concordance avec ledit moyen             & ble sur ladite surface de
cible (14) dudit fond (16),  de mise en concordance (46) du fond,
positionner mettre en concordance ledit support (30) avec         ladite
section d'enveloppe (24) sur ledit-agence- ledit fond (16) pour permettre a
ladite feuille de    ment d'electrode de selection de couleur (10), servir
de clich6 en mettant momentanement en          ledit rebord d'etancheit6
(26) de la section d'enve- -orrespondance ledit moyen d'indexation (48)
20   loppe etant en concordance avec ledit rebord ,judit support (30) avec
ledit moyen de mise en        d'etanch6ite (20) du fond, inserer
l'ensernble concordance (46) dudit fond (16), disposer selecti-   constitue
par ladite section d'enveloppe (24), ledit vement une source (42) de rayons
de lumiere           agencement (10) d'electrode de selection de cou-
actinique pour exposer ledit revetement photo-        leur et ledit fond
(16) dans une chambre de sensible A travers la configuration d'orifices
dans    25    chauffage, elever la temperature de ladite cham- ladite
feuille (32), ladite source lumineuse (42)     bra pour exposer ledit
assemblage a une tempe- etant disposee de faqon a simuler la position qui
rature de devitrification de fritte, tout en amenant, doit Atre occup6e par
le faisceau d'electrons         simultanement, ledit fond (16), ledit
support (30), utilise ensuite pour balayer ladite configuration     ladite
feuille (32) et ladite section d'enveloppe (24) de zones luminescentes,
interposer des moyens A    30    A so dilater selon une amplitude
d6termin6e par lentille de correction (44) entre ladite source. (42)  leurs
coefficients de dilatation thermique caractb- de rayons de lumiere
actinique et ledit support en    ristiques, maintenir ledit assemblage a
ladite concordance (30) pour diriger lesdites rayons A       temperature de
devitrification de fritte jusau'A ce travers lesdits orifices de la feuille
pour frapper   que ladite feuille (32) solt capturee entre ladite ledit
revetement photosensible en des points   3s   section d'enveloppe (24) et
ledit fonde (16) par la d6cal6s par rapport a coux oO lesdits rayons
fritte d6vitrifi6e, refroidir ledit assemblage A la frapperaient ledit
revetement si ladite lentille (44)  temperature ambiante pour induire une
tension Mtait absente, enlever ledit support (30) et ladite   dans ladite
feuille capturee (32), separer ladite feuille (32), traiter ledit
revAtement expose pour    feuille (32) dudit support (30) pour permettre
-tablir une configuration de zones luminescentes   4o    (enlivement dudit
support (30), couper a ras - lementaires correspondent a la configuration
toute partia de ladite feuille (32) en saillie par d'orifices de lIdite
feuille .(32), et repeter les    rapport a la jonction entre ledit fond et
ladite 6 etapes precedentes pour chaque configuration de          section
d'enveloppe rendus etanche par la fritte et zones luminescentes
elementaires qua I'on sou-        revAtir de mat6riau isolant tous les
bords exposes, haite etablir.   .                              45    de
ladite feuille (32). 55 .60 65 12    


