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expensive than the light, high transmission glass. As such, the CRT industry has
been utilizing neutral density faceplate coatings on faceplates to effectively decrease
15  the transmission. This effort has prdven to be more cost effective.

| - The recent trend is that CRT designers and manufacturers prefer, for a given
size tube, that all faceplates start out as having a specific, hi‘gh transmission. The
reasoning is two fold. First, as alluded to above, such glass costs less because there
is less tinting materials in the glass. The second reason relates to the fact that

20  manufacturers oﬁeh need to manufacture CRTs having several different
transmissions within a given size. Thus, a manufacturer can simply tailor the

transmission of the faceplate with appropriate contrast enhancing faceplate coatings
to meet the varying faceplate transmission demands.

in U.S. Pat. No. 5,750,187, the key components of a contrast enhancing
25 faceplate coating were lithium polysilica_té and carbon particles. In specific examples
in that patent, the faceplate transmission was decreased in the range of 19-37 % with
respect the uncoated faceplates, while the gloss of the coated faceplates was in the
range of 56-70 as measured by a 60° gloss measuring technique. Although the
capaubility of reducing the faceplate transmission with faceplate coatings is deemed
30  important, it is likewise important in certain markets to have the capability to
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steps of hydrolyzing an organic silicate in a mixture of an alcohol, an acid and water
to provide an intermediate formulation. The method further involves diluting the
“intermediate formulation with an organic solvent and adding contrast enhancing
15  material to provide a final formulation. The method further inciudes spraying the final
-formulation onto the faceplate of the CRT to provide the contrast enhancing coating,

heating the faceplate to cure the coatihg, and rinsing the coating.

~ Alternately an anti-static layer is applied before the contrast enhancing coating

by spraying a formulation of an organic conductor and some hydrolyzed organic
20 silicate onto the faceplate of the tube. '

BRIEF DESCRIPTION OF THE DRAWING

The invention will now be described in greater detail, with reference to the
accompanying drawings. |

FIG. 1isa partially broken-away longitudinal view of a CRT according to the
25  present invention. _ '

FIG. 2 is_ah enlarged sectional view through a fragment of the faceplate of the
tube illustrated in FIG. 1, along section lines 2--2. |
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sectional view of another enbodi nent of 4t he invention through a fragnent
of the faceplate of the tube. DETAI LED DESCRI PTI ON G; THE PREFEEEFEd ol ass
EMBODI MENTS 5 ' trated ncl udes an eva
envel ope havi n?%n%%?nlééé%&%c gl H{%Pgﬁn%h?ﬁea"w&m%m %fébeurwermlgn A
facepl atthr@lgh a fregment éfahé fecepiatBifthé fgd.on 25 by a devitrified gl asz t
frit seal 29. A luminescent screen 31 of phosphor materials is applie o]

- tal film33
an interior surface of the faceplate 27. A light- reflecting nme
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20 fol | osuregn Stpasshown: in@etall iviid. 2. Phk1lMiEscent screen 31, when scanned
by an electron beam from a gun 35, is capable of producing a luminescent image
which may be viewed through the faceplate 27. A novel contrast enhancing coating
- 37 is applied to an exterior surface 39.of the faceplate panel 27, to improve the
contrast of the viewing images during the operation of the CRT 21.

15 The novel contrast enhancing coating improves the contrast of CRT.21 by
decreasmg the transmission of the faceplate 27 while maintaining a large gloss value.
The contrast of a CRT 21 is essentially the ratio of the signal of the view image of the
CRT 21 to the noise. The noise is the ambient signal from the area sUrrounding the

CRT 21 that reflects off of the faceplate. The contrast is often characterized by the
20 following expression:

_ txL
(X A)+ (X A)

where C is the contrast, t is the transmission, L is the luminance of the CRT in foot-
lamberts in the English system, dis the Fresnel reflection at the glass-air interface,
and A is the ambient illuminance in foot-candles in thé English system. In

25 environments with high ambient signal, it is preferred to have lower transmissions.

- Values at about 40% have been deemed desirable. In short, it is desirable to have a
high contrast. Regarding gloss, it is recognized that high vélues of gloss are preferred
to lower values because as gloss diminishes, the scatter of the image signal light
exiting the faceplate 27 increases, thereby distorting the visual image.
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the contrast enhancing material is the neutral density material Levanyl Black at
4-9 g, with the preferred value at5¢g.
15 The preparation of the final formulation first involves rolling 5 g of Levany!
Black in about 572 g of water. Levanyl Black is available from the Bayer Company. In
a se_pafate vessel the organic silicate, the acid, the alcohol, and some water are
mixed. The contents of the separate vessel are shaken to hydrolyze the 'organic
silicate, thereby creating an intermediate silicate formulation. The solvent and
20  remaining water are then mixed into the separate vessel, thereby making a diluted
intermediate siiicate formulatidn._This diluted intermediate silicate fo_rmulation is then
mixed with the rolled Levanyl Black mixture, thereby yielding a fi_nai formulation.
 The final formulation is then sprayed onto the exterior surface 39 to form the
contrast enhancing coating 37. During the spraying step, it is preferred to have the
25 faceplate 27 heated to 27-30°C. After spraying, the faceplate 27 should then be
heated by some suitable means such as an IR heater to cure the coating, wherein the
preferred temperature is 80-100 °C. The coating 37 is then rinsed with water. It is
important to note that after curing practically no release of the contrast enhancing
material occurs. The resultant gloss value in this first exarhple is about 70 with the
30  surface finish having a somewhat grainy appearance. |
In the second example, and a more preferred embodiment with respect to
yielding higher gloss,.the specific materials and the respective masses used for the
preparation of the formulations are as follows: -
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rolling 2-3 g he Nigrosin Black in about é:;o water. The Nigrosin
Bl ack sohane am)Hshfo&Dd 6.0 which can be obtained with the addition of an appropriate
quantity of 10% nitric acid after the Nigrosin Black is rolled. In this example, the order
of ingredients is particularly important for obtaining a stable formulation. Experiments
15 . have shown that an intermediate silicate formulation should be made in a separate
vessel by first adding the acid to about 20 g of water followed by the addition of the
alcohol and organic silicate. Next, the contents of the separate vessel should be
~ shaken to hydrolyze the organic silicate, thereby creating the intermediate silicate
formulation. The solvent and remaining water should then be mixed into the separate
20. vessel, thereby makinga diluted intermediate silicate formulation.- The general
| conclusion is that it is best to dilute the intermediate formulation with a slow
evaporating orgahic solvent such as 1-propanol and water. The reasbn is that the
final formulation will flash-off more slowly during application and, in turn, provide a
glossier finish. ' |
25 Levanyl Black and then the Nigrosin Black are added to the diluted
intermediate formulation, thereby making the final formulation. The final formulation is
then sprayed onto the exterior surface 39 to form the contrast enhancing coating 37.
During the spraying step, it is preferred to have the faceplate 27 heated to 27-30°C.
After spraying, the faceplate 27 should then be heated by some suitable means such
30 as an IR heater to cure the coating, wherein the preferred temperature is 80-100 °C.
The coating 37 is then rinsed with water. It is important to note that after curing no
release of the contrast enhancing material occurs. The resultant 60° gloss value.in

this example is about 90 with the surface finish having no grainy appearance.
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can be 245h@bP0es first preparing an aqueous formul ation having 5 %
Bayig on Al 4Q/daP¥e appreciated by those skilled in the art that the spirit of this invention

provides other effective embodiments. For example, other contrast enhancing
materials such as Sudan Black (from Bayer AQG) have been efficacious. Further,

carbon black materials having particles sizes wherein particles ranging from 35 to
170 nm are also effective. '
20



5 wei ght and 0.5% hydrol yzed tetraethylorthosilicate. Baytron Al 4071 is
cavail able from the Bayer Corp. Next the formulation can be applied to the
exterior surface 39 of the faceplate 27 while the faceplate 27 is at room
tenperature or slightly thereabove. Miltiple |ayers of the qqn¢W@tﬂ%F

| ayer 36 can be applied to achieve thecgﬁsired conductance. 10 The
exanpl es descri bed above have yi el ded s 21 having gl oss neasurenents
fromabout 70 to about 90 while substantially reducing the transm ssion of
t he facepl Yk ipdaiedifiabout 80 to 40% The gl oss measurenent technique
substantially confornms to the US Standard ASTM D 523 or US Standard ASTM D
2457 at 60. i5 It can be appreciated by those skilled in the art that the
spirit of this invention provides other effective enbodi nents. For

exanpl e, otiher QOURTAGImprdiAgai fifinel MalmEi AhsksitabhaistoSihd anrBivaedd ¢ff saidn
Bayer AG) have been efficacious. Further, carbon black materials having
particles 728 MhAL&IdN PRI Moth@a if 3FAl MK 4 ABwWARg ERepihtlattithéd & &hage
effective. 20 1 & FES 7 Wat is clainmed is: 1. A CRTpconpr|S|ng a funnel
havi ng nec tl d r ' funnel . C My, gun
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view ng faceplate, wherein said contrast enhancing coating conprises a
silicate biwhtesin spid oarBYENHRBCRES CRRHIE] QIMPSISE a sHicateqbigderadd; earhorpblagk ¢ he
mass ratio of said silicate binder to said carbon black being 9-11:1, said
contrast ermphsittdsnig tiomnga §s tedie es, swi madsrams of sad silicate bindsr b said ¢arbbm ght

by up to 50% and has a 60 gl oss value of at least 70 to 90. 2. The CRT
accordi ng tyPacklbring 91 WhesRd BoRistertanéing sbatiizhadeden gaid asnbm{siof of Risible

10 light by up to 50% and has a 60° gloss value of at least 70 to 90.
2. The CRT according to claim 1 wherein said contrast enhancing coating is in
intimate contact with an exterior surface of said faceplate.
3. The CRT according to claim 1 wherein said silicate binder is derived from an

organic silicate binder.

15 4. The CRT according to claim 3 wherein said organic silicate binder is tetraethyl
orthosilicate.
5. The CRT according to claim 1 wherein at least one conductive layer is between

an exterior surface of said faceplate and said contrast enhancing coating.

6. The CRT according to claim 5 wherein at least one conductive layer comprises
20  an organic conductive material and a silicate.

7. A method of making a CRT having a contrast enhancing coating on a faceplate

of said CRT, said contrést enhancing coating having a silicate binder and at least one

contrast enhancing material, said contrast enhancing coating reducing the transmission



intimate contact with an exterior surface of said faceplate. 3. The CRT
raccording to claim1 wherein said silicate binder is derived from an
organic silicate binder. 15 4. The CRT according to clai m3 whgrgin said
organic silicate binder is tetraethyl orthosilicate. 5. The CRT according
to claim1 wherein at |east one conductiéle | ayer is between an exterior
surface of said faceplate and said contrast enhancing coating. 6. The CRT
according to claim5 wherein at |east one conductive |ayer conprises_ 20 an
organi ¢ corfdiésiblg dightheeueh) saishigeeplale by gtte S0% and havings 08t slasivalng of ekT
having a contrast enhancing coating on a faceplate of said CRT, said
contrast erin20%i sayd owthadeprimaisingghestepd ¢ofcat e bi nder and at | east one
contrast enhancing material, said contrast enhancing coating reducing the
transm ssion 1 4yBidByZA0dn oBgadic sllisdtdirea hiighte dharalgbhdpardadidasd wate thy up
to 50% and having a 60 gloss value of 70 to 90% said nethod conprising
the steps ofroviy S RltdtalcahtforRLRaPhC Silicate in a mxture of an al cohol,
an acid and water to provide an internediate fornmulation; 5 diluting said
internedi ate for At i M I - i . one
contras;g enhanci(ﬁ‘n‘llg(#lﬁ%tS %? iﬁé\qehipeo(ﬁ%? cgw éatgonfs\? {rﬁ%?p#egér%%u og\%%%%i %&rdcl){l/?%tlsl%%aa CRT
havi ng an exterior si.de on said.faceplate, eat i said CRT; spraying said
el f of minkePBias Bt BR auial i BN ina) FSPMARETS Contr ast 10

enhancing coating, wherein the mass ratiqg of said silicate binder to said
at |east one cdneYidig adpREhaying apskieripaside gn spid faceplaifeat i ng sai d facepl ate
to cure said coating; and rinsing said coating. 8. The nethod according to
cl ai m 7 wher ei n Izaiing $aa¢€BRTate i n the providing step

spraying said final formulation onto said exterior side to provide a contrast
10  enhancing coating, wherein the mass ratio of said silicate binder to said at least one
contrast enhancing material is 9-11:1;
heating said faceplate to cure said coating; and
rinsing said coating.
8. The method according to claim 7 wherein said faceplate in the providing step
15 has an uncoated exterior surface to which said final formulation is applied in the
spraying step.
9. The method according to claim 7 wherein said organic silicate binder is
tetraethyl orthosilicate.
10.  The method according to claim 7 wherein said contrast enhancing material is a
20  neutral density material.
11.  The method according to claim 7 wherein said contrast enhancing material is a

black pigment, said black pigment comprising at least one material.



15-has an uncoated exterior surface to which said final formulation is
~applied in the spraying step. 9. The nethod according to cI ai m 7 wherein
said organic silicate binder is tetraethyl orthosilicate. T"l@ @%hod
according to claim7 wherein said contrast enhancing materi aI

neutral density material. 11. The nethod, according to claim7 wherein said
contrast enhancing material is a black pignent, sal d bl ack pi gnent

conpri sing at | east one material. 1 4 FEB 2007 12. The met hod accordi ng
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of Levanyl Black, a mxture of Levanyl Black and Nigrosin Black, and a

m xture of &WISEIQQRLMyBBh&h aBhgdlre of BevapytBlask laod Mgl@@lﬂldi‘h@( fandcl ai m
11 wherein said black pigment conprises carbon 5 black particles in the
range 35 ta rikburaor LivanylBéackahtSddacBiackli ng to claim 7 wherein said

al cohol is ethanol, said acid is hydrochloric acid, said solvent is

acetone, saji3d Coﬂ‘lferrﬂ&flo@mﬁﬁh@% AMBLEI] ¥hedefn ia%’@l@?{ﬁ pigBleAf Komprids Sabon
organic silicate is tetraethyl "orthosilicate. 15. The method according to

claim14 whgl ?'pr&rt&%sgn tlllé]%gé 9% #HJWatdnqn conprises: 10 45 g of ethanol; 1 g

of hydrocho OI’IC acl er; 300 g of acetone; 4-9 g of Levanyl

Bl ack; and of tetraethy ilicate., 16,.T tho cordi ng
to claim?7 1V\/ner %‘Q%MRYP% tgtcé%mc?)%feélééalgl qlfﬁlrﬁohéf gtﬁanncﬁn?aé(?ﬁ‘élg Bte
formulation with an organj c solvent and water and addi ng at | east one
contrast ertdmehlagicragic spid sofvsnpioiseipmeasaid fetrash prARNGINB JRateitdp diewayai d

organi ¢ sol vent »
Black, and said organic silicate is tetraethyl orthosilicate.

15.  The method according to claim 14 wherein said final formulation comprises:
10 45 g of ethanol;
1 g of hydrocholoric acid;
670 g of water;
300 g of acetone;
4-9 g of Levanyl Black; and
15 50-90 g of tetraethyl orthosilicate.
16.  The method according to claim 7 wherein the diluting step comprises diluting an
intermediate formulation with an organic solvent and water and adding at least one
contrast enhancing material to provide a final formulation, wherein said organic solvent
is a slow evaporating organic solvent, thereby permitting a slower flash-off during the
20  heating said faceplate step and, in turn, permitting a glossier finish.
17.  The method according to claim 16 wherein said alcohol is ethanol, said acid is
nitric acid, said solvent is 1-propanol; said contrast enhancing material is a mixture of
Levanyl Black and Nigrosin Black; and said organic silicate is tetraethyl orthosilicate.

18.  The method according to claim 17 wherein said final formulation comprises:



is-a slow evaporating organi c solvent, thereby permtting a sl ower
~flash-off during the 20 heating said faceplate step and, in turn,
permtting a glossier finish. 17. The nethod according to claim 16 wherein
said al cohol is ethanol, said acid is nitric acid, said soliweREBiZNI?
1-propanol ; said contrast enhancing matgpial is a mxture of Levanyl Black
and Nigrosin Black; and said organic silicate is tetraethyl orthosilicate.
18. The method according to claim 17 wherein said final formnulation
conprises: 1 4 MRS YN0k 45 g of ethanol; | g of nitric acid; 1752 g of
wat er; 1260 g of l-g‘;_opanc_)l; 5 5-8 g of Levanyl Black; 2-3 of N grosin

Bl ack; and 50- 90 goiitriceadidiet hyl orthosilicate. 19. The nethod according to
claim7 wherein said faceplate in the providing step has an initial
coating on said 1852 grdfovatai de to which said final fornulation is applied in
10 the spraying step. 20. The nethod according to claim 19 wherein said

initial coating 10g60Rdf98sropdndl;east one conductive |ayer.
5 5-8 g of Levanyl Black;
2-3 of Nigrosin Black; and
50-90 g of tetraethyl orthosilicate.
19.  The method according to claim 7 wherein said faceplate in the providing step
has an initial coating on said exterior side to which said final formulation is applied in
10 the spraying step.
20.  The method according to claim 19 wherein said initial coating comprises at least

one conductive layer.



