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' um nophorsollgt gr( a];1d Ghe uncovered phosphor layer underneath is etched away by
immersion in a conventional etching solution. The process is repeated for
depositing pa{rticles of phosphors of each color in the form of a dot or stripe to
produce the ordered array, which is then typically dried by subjecting it to radiant
heat. '

A thin reflective film of a metallic aluminum is then deposited on the
exposed surface of the luminophor layer. This film, typically of the order of 1000
to 5000 Angstroms, is sufficiently thin to permit a modulated-pattern of an
electron beam (cathode ray) produced by an electron gun positioned at the other
end of CRT to pass through the film without scattering or loss of beam intensity.
The pattern of the electron beam after passing through the aluminum film,
strikes the luminophor layer to produce electroluminescent light, which appears
to a viewer as an image. The reflective aluminum film acts as a mirror that

prevents the backward-emitted light produced by the luminophor layer from



-2- being lost to the interior of CRT and reflects the |ight outward to the
vi ewer -after passing through the glass face plate of CRT. As a result, the
i mage quality and brightness is significantly inproved. The

exposed surface of the | um nophor |ayer tends to be irregular for a variety
of reasons, including variations in partizle size of phosphor material used

I In pr oduci beutglt%st wﬂl@ﬁh@t?oxtj QB/GRtT aittti efldcts the' E%Ihle@liwﬁdftd tNeOfiewRF aftet C

al um num were_.to i t.e ue vapgri zinhg an
21 it num pErFing Rk sife Bte e ST o Re Rtk ol itats S8y 2t onty

i rregul ar buightiessss signifitamibyiin prevetl. t o conformto the surface contour of
the | um nophor |a ' S

desired prgperty ?fé}{e e)éﬁéslﬁgtgu?g Fé’gﬁhgﬂuéﬁﬁpﬂ &%?me%dggb?%e&g%éc%ﬁ%ﬁ %Heam
passing t hassety g&geﬁsosacmdudaagmaaxautxtonesna:aétmhegenzg/otm&iespln@dmanmdover
there is audedlin h Hrbd0E fhle Imwnbpﬁ&r H}@ralﬂmsnm fréﬂléPtW@'fh‘?n bfmé}%u&g

deposi ted, wou| d penetr te the interstjces o um hophar layer and
woul d unde3l4BEIUM EESstor be deppsitest by he prrll- n@gfahtsﬁ hpigueiof| waporizing an |y

Ior der tﬁ aﬁlmrﬁlutdmsgelmg}‘ fl}@glldmﬁﬁmmtfhﬁx 2£3ul@Qp et'héi'éfb’orﬁpﬁbu?f hewlera hi‘gﬂ\l

um no or a apl at a e nIC ner materi a

then or esclirebalat sifare shsaeb ot fend to RaRamm E‘ﬁcii%%“ﬁwaﬁql’i‘%“’a%m]%um

filmmy bdaum yheadayédhe Iaxbgalaaities mﬁheralaimnsmaﬁlmrmmo uhmt@afsux&lg 'L _hat :
b a aki ng a

Chout 30 B0 ﬁ%?g?%igg% SE T lloRPARE bafteld of B ElfoR ¥ednBassile var o P 6

al umi num f |th\eneti’epught eﬁjmhhm&gmamnesber&mghm undesized.e Mipteovehehdiestsoa t i on

|n 1MRge T @it BosLiBAl ftﬁmgmnéaxgﬁmﬁaiﬁmdh& jBeBahedRRiel, Wazia! um num

deposit wt tacies o ep03| s I's substantially
prevent ed. Pﬁnﬂrh@r%ﬂéterﬁh@esm ‘&?ébﬂénpﬂb@? lacyan apd wopktundesisallyrdapositd by

subj ecti ngig aﬁdag;}bahat}lhg ﬁ}@é@hog ap@@ks. once the nmetallic alum numfi I m S
ne or

d t ed t. e Ia er inclpdes

avers of af il m TBGHAG SaoR B\%&Mﬁ% thedr generahnapplieore the

col | oi dal tumpresphcoriager, povatsatabiubiyennf abgatialpalyinay enateriyl, behizhpthead over
bovder " anPagrentEd Stpebih BN A ulAts 3E0h 1R bﬁ”ﬁ etdle REEmRi R Bim Ay er
with an aqbe@a@eim@pé‘hs|ablﬁtabletmetefualmalopngzngc awatetialcthpb cymibe resiidn
coating mbb&@ﬁxz@&@vké@‘é‘ﬁ@‘b&eﬁlh@ lﬂ!rattmésg’ﬂa\ 0 beﬁhné%? a96§9386’€dtd fsg-ae

U. S. Paten
Once the aE}@? apab Pes% 4Y§’r¥@ﬁ5\ﬁ§& wn@w%h%hamwa Hrbﬁea%&é&ghere% tedge

of the facbkepghtdozhi Acaatsdtwhe mlﬁos&@hmmagu&bsx&ﬁn fthetefroindored@éed°RT i s
e st RS ey D B S BRRET eA Bf Beg
seal bet wephospleorf depospisas euhstdntmléy pueneented. Furthermore, the ablatable layer
can be expeditiously removed by subjecting the ablatable layer to heat, once the
metallic aluminum film is deposited on it. Typically such an ablatable layer
includes one or more layers of a film-forming acrylic polymer in the form of an
aqueous colloidal dispersion or powder. Such an ablatable layer may be applied
over the luminophor layer by spraying the acrylic polymer in the form of a
powder, an aqueous dispersion or preferably by coating the luminophor layer
with an aqueous dispersion of the film-forming acrylic polymer. Such coating
methods are known in the art, some of which are described in the U.S. Patent
Nos., 3,067,055, 3,583,390, 4,954,366 and 4,990,366.
Once the ablatable layer is removed by the volatilization process, the
edge of the face plate is coated with a sealant, such as, frit. A cone of CRT is then
positioned over the sealant and the assembly is subjected to a baking step for

cementing the cone to the face plate of CRT to achieve a hermitic seal between
the face plate and the cone.



-.3- One of the problems associated with the quality of image
produced by the CRT, is the presence of distortion in such images. It is
known in the art that the presence of irregularities, such as cracks and
blisters, in the reflective alumnumfilmtend to create distortions in the
| mages resulting fromusing such as a | ygi nescent |ayer. One approach
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recognition in the cited art of the effect oil the image brightness that
results fromthe pheqspeatdnvertion is directpditgremetied fori reduiging surface

distortions in a reflective aluminum film of a luminescent layer of a CRT
comprising:

coating a luminophor layer deposited on a face plate of said CRT with
an ablative layer of an aqueous dispersion of acrylic polymer particles having a
particle size in the range of 180 to 450 nanometers for reducing surface
distortions on said ablative layer; and

depositing said reflective aluminum film on said ablative layer,.
wherein said reflective film conforms to said ablative layer.

Another problem associated with the quality of image produced by
CRT, is the degree of the image brightness achieved. One approach is described
in the U.S. Patent No. 3,582,390 wherein minor amounts of hydrogen peroxide
and a water-soluble polymer in 2 water-based emulsion containing greater
amounts of acrylate resins were used to increase light output produced by CRT.
However, there is no recognition in the cited art of the effect on the image
brightness that results from the presence of ash in the polymers used in the



-4- binder of the lum nophor layer or the ablative |layer. The inventors
have unexpectedly discovered that by reducing the ash content in the

abl ative layer and, if desired, in the |um nophor |ayer, the brightness of
t-he i mage of produced by the CRT is enhanced. Therefore, the
present invention is further directed to-40latilizing said ablative |ayer,
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Pol yrmer | 7t i on 2nd GHF CTHAN By EE PR aE 1 HEDT | SREES BYF YSIBhOAY98and
Sons, N. Y. moletular weligRtldetermined by gel permeation chromatography (GPC) which is

described on page 4, Chapter I of The Characterization of Polymers published by
Rohm and Haas Company, Philadelphia, Pennsylvania in 1976, ulilizing
polymethyl methacrylate as the standard. The GPC weight average molecular
weight can be estimated by calculating a theory number average molecular
weight. In systems containing chain transfer agents, the theory weight average
molecular weight is simply the total weight of polymerizable monomer in grams
divided by the total molar amount of chain transfer agent used during the
polymerization. Estimating the molecular weight of an emulsion polymer
system that does not contain a chain transfer agent is more complex. A cruder
estimate can be obtained by taking the total weight of polymerizable monomer in
grams and dividing that quantity by the product of the molar amount of an
initiator multiplied by an efficiency factor (in our persulfate initiated systems, we
have used a factor of approximately 0.5). Further information on theoretical
molecular weight calculations can be found in Principles of Polyinerization 2nd
edition, by George Odian published by John Wiley and Sons, N.Y., N.Y. in 1981



and in Emul sion Polymerization edited by Irja Firma published by Academ c
Press, N.Y., N Y. in 1982. "G@ass transition tenperature (Tg)" is
a narrow range of tenperature, as neasured by conventional differential
scanning calorinmetry (DSC), during which anmorphous pol ynmers change from
relatively hard brittle glasses to rel at is\_/el y soft viscous rubbers. To
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Tg(copolymer) is the estimated glass transition temperature of the
copolymer, expressed in ° Kelvin (°K);

w(Mi) is the weight fraction of repeat units in the copolymer derived
from an ith monomer Mj; and

Tg(Mi) is the glass transition temperature, expressed in © Kelvin (°K), of
the homopolymer of an ith monomer M;j.

The glass transition temperature of various homopolymers may be
found, for example, in "Polymer Handbook", edited by J. Brandrup and E. H.
Immergut, Interscience Publishers.

"Polymer particle size” means the diameter of the polymer particles
measured by using a Brookhaven Model BI-90 Particle Sizer supplied by
Brookhaven Instruments Corporation, Holtsville, New York, which employs a
quasi-elastic light scattering technique to measure the size of the polymer
particles. The intensity of the scatlering is a function of particle size. The
diameter based on an intensity weighted average is used. This technique is
described in Chapter 3, pages 48-61, entitled Uses and Abuses of Photon
Correlation Spectroscopy in Particle Sizing by Weiner et al. in 1987 edition of
American Chemical Society Symposium series.



-.6- ~ "Ash content"” neans the amount of ash, expressed in weight
per cent-age based on the total weight of polyner solids, that remai ns when

pol ymer is subjected to volatilization. "Sof tening Point" means a
tenperature at which a glass seal ant deforns due to the pressure exerted by
Its own wei ght. In one aspect o the nethod of the present
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abl ative
luminophor layer, ash content of the resulting ablative and the luminophor

layers, respectively, is substantially reduced, when these layers are subjected to
the volatilizing step. As a result, by reducing the ash content from the ablative
and the luminophor layers, the brightness of the image produced by the
luminophor layer is enhanced. It is believed, without reliance thereon, that by
reducing the ash content in the luminophor layer, the amount of scattering or
absorption of the pattern of the electron beam and the electroluminescent light
by the ash present in the luminophor and ablative layers is also proportionally
reduced. As a result, the brightness of the image produced by CRT is enhanced.
The inventors have discovered that the combustible polymer particles
in the ablative layer or the combustible acrylic binder in the luminophor layer
can be produced by substantially eliminating ash from polymer components,
such as, surfactants, buffers, initiators, biocides and monomers utilized in
producing the aqueous dispersion of the polymer particles used in the ablative
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having C9, Cl0 and Cl11 chain length, the vinyl ester is also known as
"vinyl versataten); am no nonomers, su as, for exanple, N, N -dinethyl
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et hyl eni cal | y-unsaturated acid nononmers 'in the range of, for exanple, 0.1%
to 10% by weight based on the wRi-ght—df -tHreCemuR'si on pol yneri zed pol yner,
acrylic acid, methacrylic acid, crotonic acid, itaconic acid, fumaric acid,
mal ei ¢ aci d, nononethyl itaconate, nononethyl fumarate, nonobutyl fumarate,

mal ei ¢ anhydride, Zrafs¥li@q Ry PefBid¥hd K is a linear or branched functionality
having a C3 to Czq, preferably C3 to Cag, chain length. Some of the preferred such
polymers include homopolymers or copolymers of at Jeast one ethylenically
unsaturated monomer, such as, for example, methacrylic ester monomers
including ethyl methacrylate, propyl methacrylate, butyl methacrylate, isobutyl
methacrylate, 2-ethylhexyl methacrylate, decyl methacrylate, lauryl methacrylate,
isobornyl methacrylate, isodecy! methacrylate, oleyl methacrylate, palmityi
methacrylate, stearyl methacrylate, hydroxyethyl methacrylate, and
hydroxypropyl methacrylate; methacrylamide or substituted methacrylamides;
styrene or substituted styrenes; vinyl acetate; vinyl ester of "Versatic" acid (a
tertiary monocarboxylic acid having C9, C10 and C11 chain length, the vinyl ester
is also known as "vinyl versataten); amino monomers, such as, for example,
N,N'-dimethylamino methacrylate; methacrylonitrile. Additionally
copolymerizable ethylenically-unsaturated acid monomers in the range of, for
example, 0.1% to 10%, by weight based on the weight of the emulsion
polymerized polymer, acrylic acid, methacrylic acid, crotonic acid, itaconic acid,
fumaric acid, maleic acid, monomethyl itaconate, monomethyl fumarate,
monobutyl fumarate, maleic anhydride, 2-acrylamido-2-methyl-1-
propanesulfonic acid, sodium vinyl sulfonate, and phosphoethyl methacrylate,
may be used.



propanesul fonic acid, sodiumvinyl sulfonate, and phosphoethyl
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The polymerization process is typically initiated by conventional
combustible free radical initiators, such as, for example, hydrogen peroxide,
benzoyl peroxide, t-butyl hydroperoxide, t-butyl peroctoate, ammonium
persulfates, typically at a level of 0.05 percent to 3.0 percent by weight, all weight
percentages based on the weight of total monomer. Redox systems using the
same initiators coupled with a suitable combustible reductant such as, for
example, ammonium bisulfite, sodium hydrosulfite and ascorblc acid, may be
used at similar levels.

The polymer particle size is controlled by the amount of surfactants
added during the emulsion polymerization process. As a stated earlier, the
inventors discovered that by using combustible surfactants, the ash content in
the polymer particles or the binder of the resulting ablative layer and
luminophor layer, respectively, is reduced. Typical combustible anionic
emulsifiers include carboxylic polymers and copolymers of the appropriate
hydrophile-lipophile balance, ammonium alky! sulfates, alkyl sulfonic acids,
fatty acids, oxyethylated alkyl phenol sulfates and amimonium salts thereof.
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the sealant, when the baking temperature is ramped up to the softening point of
the sealant, which generally tends to be in the range of 380°C to 600°C. The
softening point of the sealant is adjusted in accordance with the type of glass used
in producing the face plate or the cone of the CRT.

The method of the present invention is also suitable' for producing a
monochromatic luminescent screens, such as, those used as computer screens, or
black-and-white television sets.

The tollowing test procedures were used for evaluating the polymer
composition used in the method of the present invention:

Measurement of Ash Content

The ash content of Examples, described below, were measured by

thermogravimetric analysis performed on TGA-500, model No. 602-400



Measur enent of Ash Content The ash content of Exanples, described
bel ow, were neasured by thernogravinetric analysis performed on TGA- 500,

nodel No. 602-400 -10-

manuf act ured by LECO Corporation, 3000 Lakeview Ave., St. Joseph, M 49085-
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60[ err] usveighthragadon the total polymer solids weight, of Texanol® ester alcohol,
which is supplied by Eastman Chemicals Company, Kingsport, Tennessee. DI
water was added to adjust the total percentage of solids in the aqueous dispersion
to 36.5 percent total solids. The dispersions were stirred for 20 minutes with a
magnetic stirrer and then allowed to stand overnight. Each dispersion was then
applied over a black linetta chart to a thickness of 10 and 20 mil film thicknesses.
The resultant films were dried in an oven at 60°C for one hour. The coated
linetta charts were stored under ambient conditions for 24 hours before
measuring the gloss by means of Gardner Glossgard 1I glossmeter manufactured
by Paul N. Gardner Company, Pompano Beach, Florida. Acceptable degree of
surface smoothness, expressed as gloss, means gloss of more than 5 when
measured at 20° and more than 50 when measured at 60" using Gardner
Glossgard II glossmeter.

Some of the embodiments of the invention will now be described in

detail in the following Examples.



G ossgard |1 gl ossneter. Sonme of the enbodi nents of the invention
will now be described in detail in the foll owi ng Exanpl es.

-11- Exanmple 1 A four-necked, 5
liter round-bottom fl ask, equipped with a condenser, stirrer and

t her nonet er was char ged W|th 950 grans of_ deionized water and 1.4 g of
surfactant (Amoni um | auryl sulfate, @2M-5% total soli ds). The flask was
heated to 85 C under Nitrogen. Examplechoner enul sion mi xture,

_?_g;f;' ?ed in (;gg't ?\ %o&eh@é’léedwﬁshté’f P(Rﬁ{cﬁgottom flask egu ed with a condenser,
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solids). —of s&x&a&ﬁﬁﬁ@/\mmomum laury N?&Hi’{@r@ 2ZE5%Ciotal(ddfitls). The ¥iskreas

Dei oni zed wa ring rr§t acrY iC aci d

cont ai ner. heated-,tgg% Hgder ttroger.  putyl methacryl ate (BMA) 25 grans
Dei oni zed wat er rlm&mﬁ@heBumylllsxon mixture, described in Table 1 belolhgowys at e

cont ai ner Twenty grans of the nononer enul sion m xture was added
to the flaBREPRE transfer container was rinsed with 25 g of deionized

wat er, which was then added to the Tdldek. A solution of 1.2 g of ammoni um
persul fate d In 15 g nized water was added tq the flask.
After 15 m ng @J%P\ﬁgﬂ erreAr Sighg”%i%mc efH-ser—dtre—ard 1.2 g of
ammoni um per $ 023 gtamsli ssol ved Peiobizeg ¥Yatdei oni zed wat er _werle gradual |y
added to the er 180 m t | o was jconpl eted, the
nmonomer m Xxt ué‘ag"ﬂﬁ\\s&i on and Cawxﬁﬁmu%f\ P{ué&gglrlgg\j&lie(ggcgyr nsedq with a total
of 35 grams ¢f dei oni zed wat efSoliflsi-ch was then added to theifl ask. After 30
m nutes, the s all O\Aetheg&?ﬁ AWY et 4Aye flask wasjcooling, 0.58
grans of a O au%\?ﬁ\é\exiun of—f+on < rt%(ksuc IIE}JL atrycrate{was added to
the flask. A]d0ignamen of 0.58 @ewe@#wgtﬁmrwmmgmrrasthaﬂxl@ iln 15 grans of
dei oni zed wafer and a sol utloina&a cgnga,géxam; of t- butyI hydr qper oxi de (70%

active) in 1lby—grams—of-—water— s addeg—totHe fta Tre—Tegul ti ng pol yner
had particle 268 § 8raRS 262 nm apButyd methaeryiate BMA E

Exarm' es 2&8 25 grams 1h€ SanEDRioReAdUMVAIETihd or RRY! f Or prieparing Exanpl e
, WasS use n

methacrylate container.

Twenty grams of the monomer emulsion mixture was added to the
flask. The transfer container was rinsed with 25 g of deionized water, which was
then added to the flask. A solution of 1.2 g of ammonium persulfate dissolved
in 15 g of deionized water was added to the flask. After 15 minutes, the
remaining monomer emulsion mixture and 1.2 g of ammonium persulfate
dissolved in 50 g of deionized water were gradually added to the flask over 180
minutes. After the addition was completed, the monomer mixture emulsion
and catalyst containers were rinsed with a total of 35 grams of deionized water,
which was then added to the flask. After 30 minutes, the flask was allowed to
cool. While the flask was cooling, 0.58 grams of a 0.15% solution of Iron (II)
sulfate heptahydrate was added to the flask. A solution of 0.58 grams of sodium
hydrosulfite in 15 grams of deionized water and a solution of 0.1 grams of t-butyl
hydroperoxide (70% active} in 15 grams of water was added to the flask. The
resulting polymer had particle size of 262 nm and 38.5% total solids.

Examples 2-8

The same procedure as that used for preparing Example 1, was used in
preparing Examples 2-8 by utilizing the monomer emulsion mixtures described
in Table 2 below:



prepari ng Exanples 2-8 by utilizing the nonomer enul sion m xtures descri bed

in Tabl-e 2 bel ow -12-
Table 2 Exanple 2 3 4 5 6 7 8
Sur f act ant #1 #1 #2 #1 #1 #1 #1 Surfactant in
11.8 0.2 11 42.8 0.2 0.8 $.85 flask (grans) Surfactant in
4. 35 16.1 16.5 8.5 16.8 16. hle nononmer enul sion (grans)
Mononers  BMA +5-8——rt-58 (B3~ 7e9 54
18 18 Eifimple 18 1B 3 1§14 18 Ethyl 7 8
434 434 crylate EA) t hyj 324
324 et hac gtan _ Les [y 8le 8L 481 ool 44 g3
242 163 |Surff@étantnn) |[Par&ent0.2otalll 34928 |B2.5 {088.4]0388.3| 38.5
38.5 38.8 |} d Surffactant #1 yas sodi um dpdecyl | di phenqyl oxi de
di sul fonate ?aﬁﬁigﬁﬂs&e) . Qurfaci-a-n-t—#m;-a-mFi s yH—e-atg (27. 5%
sol i ds). Surfactahe ief f qot35f |pkbcl i cf ¥6.5i 18.50f L1ed| yhits.2onl dbe glloss
obt ai ned thaﬁpgl{oqmey\as mgasur ed and tjabul ajed i nl Tabl ef 3 bel pw.

emulsion

(grams)

Monomers

BMA 758 758 758 | 758 758

MAA 18 18 18 18 18 18 18

Ethyl 434 434

methacrylate

(EA)

Methyl 324 324

methacrylate

(MMA)

Properties

Particle size 110 294 94 83 242 163 184

{nm)

Percent total 39.1 39.5 384 |383 |385 38.5 38.8

solids

Surfactant #1 was sodium dodecy! diphenyl oxide disulfonate (45%
solids). Surfactant #2 was ammonium lauryl sulfate (27.5% solids).
The effect of particle size of a polymer on the gloss obtained therefrom

was measured and tabulated in Table 3 below:



-.13- Table 3 Exanpl e 2 8
3 : 4 6 Particle 110 184 294 94
262 Size (nm Surfactant # 1 #1 #1 #2
#1 used G oss 60[err] 10 mls 26 88 62
18 81 thick film 20 nmils ? 89 68
39 68 thick film doss 203310 nils 1 36
9 1 10 thick filmlabkBnils 1 54
3odecyl di pl Exa P 22' N"tblnc° LI lfz'n':‘?/ '“3‘ ' '*°‘Sur]; i ant w)ni um
| auryl sulf 1Pert(d€.50 lsldl i ds). 184 Tre?%ata in{Pdbl e 3 sh@éd that &s
the particl Sﬁl Zﬁm‘?)f pol ymer vvas increcsed the ¢l oss of acoating
prepar ed t hpreH+emaHso—+provad—(h-gher ea Ag—Fepresents—hgher—ghe$s) .
This held t ﬁérfﬁe@atdr%%s of hov#lt he gl og¢lwas neag#ed, i.el#lat 60[efr]
or 20[err] 1{]§gda V\hen t he partlcle si ze |[of the pol yner particle was | gss
than 180 nn I:)\d.l test2—and—4)~ T the—gtrossof—the—<cpatng—prepared—fromt he
pol ymer was G c@pt ably low (lless than 3 when neagured at 20[err] and}l ess
than 50 whehjgregsur ed ¢ 60[ err|lgg indicatgpng a rogigg or uneygp surface.
When the pa tl,cle_size of the pgolyner panticle was|greater than or equfl to
180 nm ( Exajiiiek fHm and _8). tihe gloss gf the coaling prepated from stich a
pol ymer was]of omngd t o d3e accept|algl e (nor ¢ gghan 5 wheg neasur ggat 20[ efr]
and nore thaalSO when| neasured |at 60[err]|). The effeg¢t of the
surf act ant il £Bs i content Was measuréd by the fhernogravimetric
anal ysi s depglodaegeearlier. Theg results ¢f the analysis are tabul ated pel ow
in Table 4: - —%t=
Table 4 EkE@ES  Qubfactant {36 Gams ¢ Solid |&onpositi bAl Ash
(Aver age of]ghick film Sur f act apt
analysis) oo mils |1 54 9 1 9

thick film .

Surfactant #1 was sodium dodecyl diphenyl oxide disulfonate (45%
solids). Surfactant #2 was ammonium lauryl sulfate (27.5% solids).

The data in Table 3 shows that as the particle size of a polymer was
increased, the gloss of a coating prepared therefrom also improved (higher
reading represents higher gloss). This held true regardless of how the gloss was
measured, i.e., at 60° or 20° angle. When the particle size of the polymer particle
was less than 180 nm (Examples 2 and 4), the gloss of the coating prepared from

the polymer was unacceptably low (less than 5 when measured at 20° and less

than 50 when measured at 60°), indicating a rough or uneven surface. When

the particle size of the polymer particle was greater than or equal to 180 nm

(Examples 3, 6 and 8), the gloss of the coating prepared from such a polymer was-
found to be acceptable (more than 5 when measured at 20" and more than 50

when measured at 60°).

The effect of the surfactant on the ash content was measured by the
thermogravimetric analysis described earlier. The results of the analysis are

tabulated below in Table 4:



3 #1 7.3 BMVA 0.48 % 4

#2 . 7.6 BVA 0.17 % 5 #1
23.1 BMVA 0.70 % Surfactant #1 was sodi um
dodecyl di phenyl oxide disulfonate. Surfactant #2 was amoni um | auryl

sul fate. The data in table 4 shows t hat the ash content in the

pol yner is dependent upon the conbusti bid 11‘ty of additives present in the
pol yner. -For exanple, by conparing theTabled¢ontent in Exanples 3 and 4, it
i s seen thaf the ash ontent depended on t type of catlon In the
surfactant . | FERiG| yn'é yriasiBhar ed c&f?h"fgglé‘hrf &"ﬁ%?‘"?fhvi npAShAYSIERHP LAn
cation (surfactant # 2) had a | qwarfaash | evel than a pol yameitysprepar ed
havi ng a sogfl,um catipgpi(surfactdni, # 1). Furft re, by ring Exanpl es
3 and 5, it :bs Seen l the as’%acﬂtcnt i“ﬂ@gs/gld) as—th BQ%L of
surfactant pfesent ip#Rhe pol yngi7.vas i ncreq %MAThus h @ﬂ@r%armunt of
surfactant peesent iy lxanple 5 zgqsul ted in ghesash con ﬁ% apt
unaccept abl &~evels—H-O—F0—39- S — BB tHH— DSt ae et
present in Exanpl 8] aqtast wsmndmm Chzsiecybdtpémnyhbxmc@pnﬁbheml evel s
(0.48 9. Surfactant #-Ehﬁlagaatlﬁn'oﬂnﬁﬁqlaneﬁ the effect of the types of
S |n

nononmers used I n preparin the abl ative | ayer and the
bi nder of the | um h¥pfata Hnakfélfe gﬁl‘?‘ﬁé thieh dyerashrromtentdn tb@lgﬂ*mrtlﬁer mal |y

deconposi ngie@bnaexgﬂ ¥Fon tl@é@&h@hyﬁ@mtf@f aazsﬁm!sgoregém ianBePolyhePCIFRRNt Dy
osed, at_ a re was

ht of th nmer that ther ve at
L | e ERamiTe, h ComPEsiat e ol CRARE AT BREBRIGE £ Mlﬁéﬁgﬁéﬁ Ret ur e
of BMA and aM%&bntelmrdeﬁ)eﬁdBdie@oﬁ taectyﬁe (olﬂrceﬁameﬂﬂﬁé emfactannorm émsl yiner e of

d 400 t b
wol ght - pabstPkd Wil eithcRNERRiGE SLepminihl rutb et AR s
thermal | y dewenpsls el Byarcepmodymenprepared Ralvamg 8 spdiwrantation (sarfghtant WaBed

on the tot "ﬁur }ﬂ,@}efﬁg Ekﬁhﬁgﬁﬁg%ﬁahﬁeé)g angest ?sép%ﬂ% ?lPe Sﬁﬁcm?ljew

deconposed., rate ? was not’ si i cant ected by the
particle sP‘i@'ei‘ﬁe ¥ethsoeyalee! pHfactataresent 18dbg R?}Y’é\?ﬁ’p‘é?rsl wgr@ﬁa%ﬁéwsa and

6 having | aigtesr msﬁncbes@ﬂfmaﬁgpreasm Brahpte 7, REAIE hAhe AsRBBhtdNt at
particle si seen I

t enper at ur é‘“&Fcep?é?‘g)ﬁéF%elﬁZ@ZO (f?? l#‘)gc?)‘?tﬁ%f °|"Ylert?1‘8°F%h?ﬁ%‘b’ﬁg‘3ai‘b9’éqse%ﬂ‘ t he
abl ati ve | #xempledclespited inrthe asin content htibcdeprairle dvele(p4s sur es bel ow t he

Softeni ng Point ormid'gandl At S3RdWs e WRAl bpﬂ%e rh@é%?%‘& GherlsedTh ¢ ©

t he cone of the erature
vol atili zi rp@egatrgpg the pelyanersdn thg abiatisrecla yer ng the binder of the luminophor

-15- gases |pfepdicatk Weighttdneuithef OGBS ThérmRdllF 8BcifpsGinganaegiveal ore the
temperature. For example, the amount in percent by weight of the polymer that
thermally decomposed at a given temperature was significantly.higher in
Examples 3 and 8 (prepared from a monomer mixture of BMA and MAA) than
Examples 6 and 7 (prepared from a monomer mixture of EA, MMA and MAA).
Thus, for example, at 400°C, more than 15 percent by weight, based on the total
weight of polymer solids of Examples 3 and 8, thermally decomposed. By

comparison, less than 5 percent by weight, based on the total weight of polymer
solids of Examples 6 and 7, thermally decomposed. The rate of decomposition
was not significantly affected by the particle size of the polymer particles, as seen
by comparing Examples 3 and 6 having larger particle size against Examples 7 and
8 having smaller particle size.

Thus, it is seen lowering the decomposition temperature of polymers
used in the binder in the luminophor layer and the ablative layer, such polymers
can be volatilized at tempefatures below the softening point of the sealant used
in cementing the face plate of CRT to the cone of the CRT. As a result, as the
baking temperature at which the volatilizing step is conducted is lowered, the



tenperature is ranped up to a tenperature at which the cenenting of the

face plate with the cone takes pl ace. Tabl e
5. Exanple 6 3 7 8 Deconposi tion
Amount Anount Anount Anmount enperature in C Deconposed in
Deconposed in Decorrposed Decorrposed I n 15 wei ght wei ght
percent in V\Blg ht per ia e ercen{)
per cent produced b dupng the decogpgsition can be grayenged befqge ghe 305
8- 8 tefhgérature is ramPed up tooa 6ex9&p@ratu3e19t which the ceméht%g of the fac@ 0
320 }g)late Ultg t?\e cone tabestlace 0.0 . 0.5 25 0 0
0.8 0.0 0.6 30 Table 5 0.0 0.9 0.0
0.7 335 U. 0 1.2 0.0 0. 7 340
0.4 E:émple & o 3 08  34¢ 8 104 1.9
0.1 1iDkcompdsition Amount 0. ﬁ\mounl Amaunt Amour®. 4 2.2
355 0.6 . -c 3.8 .. D O.d8 D 53 360. . 0.9
4 4 Tﬁg\gemmre in :;I.)efompog%‘lsm ecomposed in [Dgcogipose ecomaqsylm 1.2
4.2 370 1. 6 |weight Slw@ight percent|in weight (weightpefkent| 375
i' S 85;"4 o rént " 6.9 3 ercent E 'f_: 1(7)' 2
390 3003, 4 0010.9 60 2 31{00 1208 395
4.0 1 ol 4.2 4.7 15.3
3.5 1%6?, —55— 1103_ 5- o 4@%7 8- 0.0 4—6 18. 8
10 P19 5 0.80.9 00 6.2 100 21180 415 9.7
25.0 7 ¥6n 5 420 13.8 33.1 11.5
34.6 25 315 23 go ’:9'.—39 0'028. 60— 04 53—8—] 30
99.5 320. 6 39. 6 0.699. 6 0.0 0.5
-16- What ishekai med is: g 9.8 A methdggf or reggiging surface
di stortions pA—e—tefHectve—aturiAu— -
30 0.0 0.9 0.0 0.7:

335 0.0 12 0.0 0.7

340 0.4 16 0.0 0.8

345 0.4 1.9 0.1 1.1

350 0.5 2.5 04 22

355 0.6 3.8 l0.8 2.7

360 0.9 4.4 0.8 3.1

B65 1.2 4.7 1.2 4.2

370 1.6 5.3 15 5.8

375 2.2 6.4 15 6.9

380 2.5 7.5 1.9 8.8

385 2.8 9.0 23 104

390 34 - 10.9 2.3 123

395 4.0 131 3.1 142 7

400 4.7 15.3 3.5 16.5

405 5.6 178 = 4.6 18.8

410 7.5 20.9 6.2 219

415 9.7 250 7.7 26.5

20 13.8 331 115 4.6

425 23.8 519 23.0 53.8

430 99.5 99.6 99.6 99.6




filmof a |um nescent |ayer of a CRT conprising: coating a

| um nophor | ayer deposited on a face plate of said CRT with an abl ative
Iayer of an aqueous dispersion of acrylic polyner particles

particle size in the range of 180 to 450 nanoneters fOn“IHB“ﬁLHH”EEY I&

di stortions on said ablative |ayer; and "depos tive
alumnumfilmon said ablative |ayer, whkrein said reflective film conforms
to said abWhatis claiped is: 2. The nethod of claim11 further

conpri sing vol ati hi ZAnge@widdforlteahiting duava% divoR8hd P i r@flactivé hurRRluET
particles r| SFu conmbusti bl e %mes .0y reducing ash content in said

| um nescent! minescent layer CPTBFiSM&iuci ng ash content of a
| um nescent I ayer coﬁtnag SHHnnmmimrsln er deposited on ddpasplaitergf saidaCRAceithl at e

of 321 4 R aplaenaphiot L ystedtl Sl LARLOPSILE HURE! BLAIAG IRt NOeT:

coating said T um nophor N agqueous
di sper si onpattickosizedm ithe earmerqil 189 toASPmanomaeterscios seducing surfacaep03| ting a

reflectiveqg &Woﬂy@ndéalg‘agﬁtﬁ%'lg &bLali ve layer, wherein said reflective

fllmconforrrsto sal latve yér: and olat|I|2|ng sai d
abl ative | ayer an@e§ﬁ$@n€oﬁ%§€ﬂ?ﬂt’é’eaﬂﬂ§7}‘ﬂ€”bflﬁﬂé?n saidsahlativeidisphor | ayer

to producewg@réin!sdid PEeceine fllﬂV@cEnfB@r\‘\lsrte sh&ﬂuam“waab @xontent 4. A

t hod f d I id
W th reduced di st driTonmER PLERY™ CHGEhRocSapraig ST 08 e
reflectivelayeyrvherei shic adrylic polymespanticldsagoenprise sanbiugitile anposardp of
reduci ng srg fﬁﬂﬁcﬁlfﬁﬁ%rédxﬂgﬁt fn sﬁ@'lgn{xﬁégcgﬁf laé;%ral um num fil mconprising:
u

coating a m no | ate of said CRT with an
abl ative |ayer of 3an°saqeté\@d§om@wasg @s\h@pnmw adupdheseent fer iof [aeSRRavi ng
a particl e.gh ?isi .the range of 180 to 450 nanoneters for reducing surface

distortions o abl ative | ayer; depositin id reflective
al umi num film on éi&PHS‘&Bge&q a,éaqeag,léfre ofFrde &+ IRT §éPB‘1P@Pﬁ%"CE1Y§E wWhithh conf or ns

to sai d abimlide 4 exfbustitsle acryhc bindenol atilizing said ablative layer to
A GOSN R A R R S AR A
[ mage wi t hdisphesiare df combestible gler ylespolyargrrpastinigsy educi ng an ash
-17- depositing a reflective aluminum film on said ablative layer, wherein
said reflective film conforms to said ablative layer; and
volatilizing said ablative layer and said combustible acrylic binder in
said luminophor layer to produce said luminescent layer having reduced ash
content.

4. A method for producing a luminescent layer of a CRT which
provides an image with reduced distortion comprising reducing surface
distortions in a reflective aluminum film of a luminescent layer of said CRT,
said step of reducing surface distortions in said reflective aluminum film
comprising:

coating a luminophor layer deposited on a face plate of said CRT with
an ablative layer of an aqueous dispersion of acrylic polymer particles having a
particle size in the range of 180 to 450 nanometers for reducing surface
distortions on said ablative layer;

depositing said reflective aluminum film on said ablative layer,
wherein said reflective film conforms to said ablative layer; and

volatilizing said ablative layer to produce said luminescent layer
having said reflective aluminum film.

5. A method for producing a luminescent layer of a CRT which
provides an image with enhanced image brightness comprising reducing an ash



content in said |um nescent |ayer, said step of reducing said ash content

in said lumnescent |ayer of said CRT conprising: depositing on
a face plate of said CRT a |um nophor |ayer which includes a conbustible
dacrylic binder; coating said |um nophor layer with an abl ative

| ayer of an aqueous dispersion of combustible polyner particles;
depositing a reflective alum numfil monigaid ablative |ayer; and

vol ati | i zi Bgnteat th eéqaahh\meéc@ﬁeraﬁﬁ,cka@isetpcmd%&hfga&iafe{?}ﬁ' éo%tamge{aié rom

sai d | um npphor layer to praq sai d | ym nescent yer having reduced ash
cont ent thg 8 IW.SCB‘% ayer oPsad_S‘@gE RBIMSUNST claim5 further conprising
reduci ng surface diepositingons aifacsplate bEEdid0CCRY@ RINIFOPHBY layer whickai d

| um r e g distortions in said inmage, said step of
r gg‘ugie?l;egft?rchgacle ad%@?é}’lgﬁ?@ﬁsaqﬂmggﬁngeF'ef llective alum num film conprising
control ling parti cbating saidofursiniogphac laster ovith laynabla foe ﬂayﬂr?ﬂ’a}u ;d;uaébasze :
range of 1§QP,E1%6115QI @BH%EiSfes%olgfnerrPartiBIe . The method of claim3, 4 or

ppl yi ng, be

further conpfi sing; B ] . ‘ore said volatilizing step, a
seal ant al ong the%éﬂgém@% & seflpctiye alyménemafilin tomesaid adilativnmlaygraai@RT cone

D080, ey VAT I BBt 00 9 s o
. S eni n 0 . 4 ) -
a1 B g sot BURIAOP e aeE £ PRoSEis t2id HumaBescant 1iyepdeninpredused asbal ant

to cement switentcemerefro said face plate. 8. A nethod for pr oducihng
Content n a1 um SeomeheRiRd BF b £ A Rher S aring e iR et ess of an

i mage pr oddistaftions éaiselid.‘fﬁﬂeautid'eraédmﬁmm Blm fd caidilemiridsicemeslalyer @ redliact i ve
pr oduced. by >RERgne iy Said YRS 688 e f¥Ered g BUTRRe WM EHoRSd et ent 1
sai d | uni neflestive phiminwm fdm qomRTisingrpentsolligg particle size depudiatiyix on a

face pl at epstimterighrGHEs avikhini thendnpe LAY8H t5 AT HanbRRt&R, array of phosphor
parti cl ese%nd a cIﬂl g b . coating said

stibl,e acrvli i nde L
| uni nophor | ayer % t ‘edﬁ‘eh‘tﬂﬁ?{éélmé’yéroroi f‘ﬁ'ﬁhedcﬁ%’bﬂﬁléiigfspemi on of
conbusti bl e pol ynepplyang,itefe=, saidevhitiliziey step) mdﬁ‘la@ﬂ; allsfsxgdhlta @gggwlagfd ! taKer
d i d ' f [ L ve yer ane colloidally stabr'lized w
o um a0 P 3rR SR Soditith WCCRP EneWergly ,lep of Tor reduci ng
sai d surface di st eenduygiing said siolatiligingstepvat a baking temperature below the

softening point of said sealant; and

raising said baking temperature above the softening point of said
sealant to cement said cone to said face plate.

8. A method for producing a CRT having improved image quality
comprising:

reducing an ash content in a luminescent layer of said CRT to enhance
the brightness of an image produced by said CRT and reducing surface distortions
in a reflective aluminum film of said luminescent layer to reduce distortions in
said image produced by said CRT;

said step of reducing said ash content in said luminescent layer of said
CRT comprising:

depositing on a face plate of said CRT a luminophor layer comprising
an array of phosphor particles and a combustible acrylic binder;

coating said luminophor layer with an ablative layer of an aqueous
dispersion of combustible polymer particles, wherein said binder of said

luminophor layer and said particles of said ablative layer are colloidally stabilized
with ammonium lauryl sulfate; and

AN



alumnum filmconprising controlling particle size of said acrylic polynmner

particles'within the range of 180 to 450 nanoneters. 9. The net hod
of claim8 further conprising: dryi ng said phosphor | ayer having
said ablative | ayer coated thereon; depositing said reflective

al um num fil mon said exposed surface sai d abl ative |layer, wherein said
reflective alumnumfilmconforns to exposed, surface of said ablative

| ayer havi ng redﬁ%ié‘cﬁtgﬂlpféQ!efeéluﬁl‘(Zr%ai“iﬁB‘face ‘Stomonérb'blsi’/i%{fnécﬁé%ll ant al ong

the edge ﬂfmrﬁﬂuﬂ'\ fiecdph hﬁngrt@nuwrmgo@sma@rsiz@gofasmcﬁﬂne b
volat|I|Z|n hor | ayer and said ablatlve | ayer

in Sa
at a baklﬂ‘@”cc ‘é}tg’c‘hﬁ? BEBEW slgpttgr‘ﬁsﬂd‘%ﬁ@mﬁte%f sai d seal ant to produce
said | um nescent 9l mwmﬂwmgf thin@efurtisdr commprdsingand havi ng sai d

reflective alum ﬁ?g‘nlg' AL pﬂﬁ}ﬂ rlggé’rcl?%ﬁﬁgr legh% QC#er%ﬁ edatnt% on;

rai sing said bakin e séalant
to cenent said cdngoaxt;ngaaui f%ﬂ,e@npwaﬂ@mwrpr dem@é sg axmdrmwarrg %fnpr oved

i mage qualdifYablative layer, whEreirf\s&id TreflefGVi€ 8TLirhihAk FRFCBGB s Ith dalte et hod
of claim1l a.l um nescent

Layer of %Rﬁﬁ?da?f:}b‘?‘%&f SiidAblative laxpohaCnBrsduced Sutfce it oo d. crT
conpri si ng: applyingplsgalagt alongathartgalobnaid face pitge antl than pokitiming at e

of said itioning a CRT cone of said CRT thereon;
e e

vol ati li i'f a | um nophor |ayer of said |um nescent |ayer and
an abl ative | ayewobmlgamsaldrhmész:@malddymmaph@r layrr aydiseicheblativee bel ow

the soft eg BaP? 'bgkugteﬁ?plegat%?@b@%v sé’f’f%mg point of dafd §&dMan SR phoRRIEE NY

t enper at ur bove th nin olnt. .o sealant to ce sai d cone
Lo Said fE8 BHRESCER: PyH Uit fedugeet ash Tonfent SR avingrsichrelinstaa | n
accor dancgluminnt figmneiving reflucddsurfide dxstornons, add. The steps or features

di scl osed herei nraolgmagn%lg %n?fn% emp@r L{47L §Bbve the softening point of said
sealant to cement said cone to said face plate to produce said CRT having
improved image quality.

10. A CRT produced in accordance with the method of claim 1, 3,4, 5
or 8.

11. A method of baking a luminescent layer of a CRT applied along the
inner surface of a face plate of said CRT comprising:

applying a sealant along the edge of said face plate of said CRT and then
positioning a CRT cone of said CRT thereon;

volatilizing a binder in a luminophor layer of said luminescent layer
and an ablative layer of said luminescent layer at a baking temperature below the
softening point of said sealant; and

raising said baking temperature above the softening point of said
sealant to cement said cone to said face plate to produce said CRT.

12. A CRT produced in accordance with the method of claim 11.

13. The steps or features disclosed herein or any combination thereof.
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