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' METHOD OF MANUFACTURI NG THE SAME This invention relates to a cathode- ray

tube (CRT) and the rranuf acture of the CRT having a cost effective contrast

enhanci ng coati ng. OF I NVENTION I n the manufacture of CRTs, it

Is often desirable ffective faceplate transm ssion at about

40% t o enhance the cont rmﬁoz*of t he displ ayed i mages. Essentially

transm ssions around 40% effectively reduce the |ight noise fromanbi ent Zo
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maki ng CRTs with such |owQO¢JWE&QfMﬁUf¢§%§§P&AEk gl ass; however, the

manuf acture of dark glass is nore expensive than the,light, high

transm ssion é?faoeliﬁ A al
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transm Qslﬂ'lbhavmigieecm‘tfeﬂectivmeorpirantamhancmg cmaﬂegcost ef fective. The recent

trend is that CRT designers and nmanufacturers prefer, for a given size

tube that all facepl ates start out as having a specific, high

transm ssion. The reasoning is two fold. First, as alluded to above, such

gl ass costs | ess because tIBAEKGROBND OFINVENTIONri als in the glass. The

second reason relates to the tact that 2 o nanufacturers often need to
manuf acture CRTs havi ng several_different transm ssions within a given

size. Thus, # Hemesutactee ofLRTs.Hbisyofien degirabipta hay fheaffasive fagapiato
f I
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chal l enged to duce | ow coOst wher'ein facepl ates have a coating with
hi gh5 g cﬂsetraasmwlmdrm gﬁolﬂlr@arnrovaratcshe sxrercostatiestivg. pr operti es.
Specifically, the coating should be able to reduce the transm ssion of the

faceplates 5 S have
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is less tinting materials in the glass. The second reason relates to the fact that

20 manufacturers often 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 polysilicate and carbon patticles. 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
capability 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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I o faceplate) wherein the contrast enhancing coating conprises a silicate
" binder and at |east one contrast enhancing material. The nethod of naking
the CRT conprises the steps of hydrolyzing an organic silicate in a m xture
of an al cohol, an acid and water to provide an internediate fornul ation.
The nethod further involves diluting the internediate fornmulation with an
organi ¢ sol vent and addi ng contrast enRancing z5 material to provide a
final forrmulation. The method further includes spraying the final

f or nul asinwultepidoRsiynetdintigH gloes vhlueldn @ost effective Aranhee THetbforethenhanci ng
coating, heati ng_yt he faceplate to cure the coating, and rinsing the

coat i ngCHY tnslughy ds ghallenged; todqiraduee I%@Sti@qﬁﬁ-pﬂlg@@ifbmpl@t@ﬁ av@ft r ast
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detail, with reference to the acconpanying drawings. FIG 1 is a paréi ally
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FIG 3 is an enlarged sectional view of another enbodi nent of the invention

through a fragnment of the faSGUMMARYOF INVENIFONDETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS A CRT 21, illustrated in FIG 1, includes an

ted gl . ! havi k ' 3, | with. I
cection 25 ATPADRINATES 2 CxbHaTaR e, RARL A Math Bl 8P rinubiingyy e
devi t ri [GRP havingsa Ebntragt@MhaABing/tdatify TSt Extsldrattitfazd AMtheMRWIRG '
materials is applied to an interior surface of the faceplate 27.
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Cis the contrast) t is the transnmission, L is the |uminance of the CRT in
f oot | ambert Altetngtaly an@ntisiatis layenis anplipd heferefthe nestraskenkanding cagtinge

gl ass- aiyy LALGHEAC fsrmulation 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. 1 is a partially broken-away longitudinal view of a CRT according to the
25  present invention.

FIG. 2 is an enlarged sectional view through a fragment of the faceplate of the
tube illustrated in FIG. 1, along section lines 2--2.



and, Ais the anbient illum nance in foot-candles in the English system In
'"25 environments with high anmbient signal, it is preferred to have | ower
transm ssions. Val ues at about 40% have been deened desirable. In short, it
is desirable to have a high contrast. Regarding gloss, it is recoghized

t hat high values of gloss are preferred to | ower val ues because as gl oss

di mi ni shes, the scatter of the image signal light exiting the faceplate 27
i ncreases, thereby distorting the visual imge. 4 The manufacture of the
CRT with the R4 iscmonlargedsduiionahgewasftanoghdregrnbedimaertt of the jpveptiomt i on
of an internediate formylatjon ich starts by hydrolyzing an organic

si i cat dMQH %?B@Qmeé‘tg’?t%#aﬁﬁegﬂ%&t%w €id and water, A final solution is
then prepared by diluting the internmediate forrmulation with an organic

sol vent and addi ng contrast enhancing material. In the first exanple, the
specific materials and their respective nmasses used for the preparation of
t he formul at i oRBETAIRERDESCRIBTIONOFHE R RRED EMBODIMENTESy |
orthosilicate at 50-90 g; the alcohol is ethanol at 45 g; s o the acid is

s acet one. oA 650 51 i ERe, hatowlb b s1acHaRe Pape Pivained RayiEy "
densi ty m@dlesectionlzy ptedraBivikla fahndt sbction\25. A fabeplateRelis pihedtoheat S5 g.
i 5 The preparation of the final formulation first involves rolling 5 g of

Levany! fangeksedtionrfuby sdevijriied glassfrit $qal 29y A Igminesqent sgtgenabl ef from t he
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f or mul at which kg bl viewed thnoughtthe fadeplatb 7. Hpnewed dootrast ertaneingecoating

f . f h nci ' 37 I, h [
step 13718 Bobidd ol piehl irns 98 o Wb apla S Papda Lo IBBNEHE” ATt of
Spr ayi ngeoftstich 850 VRWInG InaGes HiGrind b SiSerafih efthy CFAme1 Sui t abl e means

such as an IR heater to Cure the coating, wherein the preferred tenperature
I's 80-100 C. The coating 37 is then rinsed with water. It is inportant to
not &% hat af t #ne AQveheprprast enbancing ceating dmpeoves the optiast CRE A ng

al - ' NP Lo i
o it aftreEhg thBSrRpadiBh of e BhelBe By whild Wity 4368 diodsybg
second eYasgwohtraahcf ACRT 21 [is essantiadly thd axtiosfrthe wigral bé threvibwtimageadftheg

ic nmater.l ective masses used for the

hi gher gl t he specif jals and the r
or opar at FO 81 18 fhe heiepu e Molse is the ambigt signal Hom the area surrounding the
CRT 21 that reflects off of the faceplate. The contrast is often characterized by the

20 following expression:

co__ tXL
(12 X A)+ (9X A)

where C is the contrast, t is the transmission, L is the luminance of the CRT in foot-
lamberts in the English system, Jis the Fresnel reflection at the glass-air interface,
and A is the ambient illuminance in foot-candles in the 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 shor, it is desirable to have a
high contrast. Regarding gloss, it is recognized that high values 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.



5 the organic silicate is tetraethyl orthosilicate at 50-90 g, with the

" preferred value at 75 g; the alcohol is ethanol at 45 g; the acid is
concentrated nitric acid at 1 g in 20 g of water; s water is used at 1752
g; the solvent is 1l-propanol at 1260 g; and the contrast enhancing
materials are Levanyl Black at 5-8 g (pignent) and N grosin Black (black
die fromAldrich Co.) at 2-3 g. The preparation of the Levanyl Bl ack
involves rolling 5 g of Levanyl Black in so about 572 g of water and the

Bl ack 1 aboutna S RraRETs Br AGiT tFinkEovelohRestonhahsiia folfind SR8 2 1
of 3.0 - wiihhaprauration beaniteimediatd tdmutstiondihchatarts by hyeyzing ! ¢

gquantity of 10%nitric acid after the Nigrosin Black is ro In this

exanpl e) OkRRIGsilieatedn & Mitwei efiansalcahelaphiacid and waten Ay fingl soluliends thami ng a
ok et ! > _ ' ; al
F orout at Pread by i He FraiTediae 1B fiulB Rl offaric baRER e Bddtlg! 07 ©

abouts 20cgntedstwrihancingl matezidl.by t he addition of the al cohol and organic
silicate. Nex the contents of the, separate v shoul.d be shaken to

; . el
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f or mul at | Bpgp i h’aégg Mol t ould then be mxed into the
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formul ati on. Weeorganéar silicateris tetsethylicstholsilicaiet ati 50-B6g; to dilute the
i nternedi ate {or nul thi.on Wrﬁﬂgg gl ow evaporating organi c sol vent such as
1- propanol ant&@&FaRo "f’ﬁgﬁ i i% that the final formnulation will
flasfy of f mor ghShGWliy clnEdriteatad Pytifcthidtie @é?@'at*lg' turn, provide a gl ossier
finish. 25 Levanyl Black and then the N grosin | ack are added to the
di | ut ed i nt er wad®rdsaispdrah®78tg;on, thereby naking the final formulation. The

final formulat]on. . t he exterior surface 39 to formthe
cont r ast enha&rh %ﬂbér&t&?%&a@‘[ﬁaﬁ{t@qﬂgﬁie spraying step) it is preferred to
have the facemetentrastkpaadinganatéridlisGhe Neuaa! density materia tetang Blagical 7

shoul d t hen be heated by sone suitable means such o as an IR heater to cure

. y
the coat A9, witetee prafatred valusa @i 9t enperat ure is 80-100 C. The coating 37

is then rinse i gt S £ Q: e i no
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appear ance. er odi nents o e {pventjo ncl ude the a i cation
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slightly thereabove. Miultiple |layers of the conductive |ayer 36 can

appl i ed thaixed withthetrpliedibevaryd Blagidmibetures thereby vieldiag anfinad formgatiemed above

i e subst ancine i SO A B R ER e pHle? siHagg 2008 188 e
about 80 dontra8tenHdreingg ooatingeaz. UDerimythe inglstep libtprafdradd 16 it thiens t o

the US Standard ASTM D 523 or US St andarﬁgTM D 2457 at 60. 15 It can be
appr 88i atfacenigte 26 beated tr) 274307+ Aersaraying: thafaceplate 27 should thenhgent i on

rovi des f i j : in
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ranging from35 to 170 nmare aJ so effective. 7 at is clained is: 1.
A ORT corRogaRttongtarihal aferipopractisaliyinosiaiase o th SONARLANRANERG  ai d

funnel , afaGliaf g:éélﬂsg’l‘ﬂe ?@é{{h%?\i’gio%s%i& @Qﬁlé’ firgt &agwpfaqsfa%a%wmﬁabac hed

to a wide end of sald funnel and havi ng um nesc screen on an interior
sur f ace ddurtamedinistc kaling @ samedwhatgnainyeappesrbacei ng coating on an exterior
side of said viewng faceplate, wherein said cgontrast., enhanci ng coating
compr | seq & siIniha CECRRG AL Male A0S Hiele PEHETE0 ATASHIMEM MG REPRSr | o )
sai d conty hidgs CiPRtdiagif A\diHd RRpELAR [y i ght
by up.t o LORIngrYIGRarbibes el epeairo3fiaemalad rd MRbELA sty ey g Oy
accor di ngprepardtiminnof thetemailaticrs arecasifollews: enhanci ng coating is in intimte
contact with an exterior surface of said faceplate. 1 s 3. The CRT
according to claim1 wherein said silicate binder is derived from an
organi c silicate binder.



4. The CRT according to claim3 wherein said organic silicate binder is
tetraethyl orthosilicate. 20 5. The CRT according to claim1l wherein said
contrast enhancing material is a black pignment, said black pignent
conprising at |east one material. 6. The CRT according to claimb5 wherein
said black pigment is selected froma 25 group consisting of Levanyl Bl ack,
a mxture of Levanyl Black and N grosinbBl ack, and a m xture of Levanyl

Bl ack and Sudan Bl ack. 7. The CRT according to claim5 wherein said black
pi gnent COWDF!I'WﬁﬁﬁrobﬂlﬁbdQé #r-totiaertiyl ohRdsilleatend 50000 ig¢ With the préferednge 35
to 170 nm 30 8. The CRT according to claim1l wherein a mass ratio of said
silicate bindédlue@tdaigi contrast enhancing material is 9-11:1. 8 9. The
CRT accordi ng,to, | kel { | east one conductive |ayer is between
an exterior sl}ef%@éﬁ%lgéég%%# g*cg?olﬁate and said contrast enhancing coating.
10. The CRT agieosclil igicomecenitiitad Ritndacidiat 1af inl2%gof aatergonduct i ve | ayer
conprises 5 an organi c conductive material and a silicate. 11. A nethod of
maki fy a CRT Watarig usedehil¥839: enhanci ng coating on a facepl ate of said
CRT, said CONfy, &Vgﬁ}qgﬁgégagaﬁ@aéti% \ a silicate binder and at | east
one contrast énhancing erral, sai ontrast enhancing coating reducing
the i o transthiessontrastienhancihgaenatedghls drbrievghylsBladk ah&cpgdpignsntuando 50%

and having a 60 gl oss val ue of 70 to, 90% ,.sai t hod conprising the steps
of : hydrol yzi E’égrgﬁ'”oéléﬁﬁi(@aglf F’|9cfg?'@ 'ﬂ“ﬁ”ﬁ’g’ 9053%%5(9 an al cohol, an acid and
water to provi el | ihoMve sl | | & d hat e
formul ati on varﬁ ﬁ pZtép?@gg{‘ @ﬁ%ﬁ@éﬂ@?}]ﬁ z;gggxgéi;?m}sgegg éiia!Béiloelnrg/i g([)drﬁkggst
enharci ngbout 572 glof mater anvd the preparationf afrtha INigiosin Blackinives eoll@rr21&gi ng

an exteri si,de_an gai.d. faceplate: heating,sai.d CRT. spraying said,final
For ml at PoneobeBogR R inateil “Bb ol ialsr o Frodigrain aK S fich, Sfada
coating; hdy® a;mblr B Sglodwhieh SahdBeobrairad Witl§ tHdladdinbh of _'an%fiﬁ)ré;bﬂib&bng_ said
coating. 12. The nmethod according to claim1ll wherein said faceplate in the

provi di nguantity ofd9% nitie asigh afterdie MigrosinsBlecl ds:ralledwin s exampls, the order

to o af ot heiRBBR s BRrieusdinmronet RGO HHEE sble sty kbt O
ort hpsi | ha@é ehownthatian Hiermedibrosinee feindation sheuldbblmeaderieiasepairste

contrast enhancing material is a neutral densi t¥ mat eri al . .
vessel by first adding the acid to about 20 g of water Tollowed 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 making a diluted intermediate silicate formulation. The general
conclusion is that it is best to dilute the intermediate formulation with a slow
evaporating organic solvent such as 1-propanol and water. The reason 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.



9 15. The nethod according to claim 11l wherein said contrast enhancing

" material is a black pignent, said black pignent conprising at |east one
material. 16. The nethod according to claim15 wherein said black pignent
is selected froms a group consisting of Levanyl Black, a m xture of
Levanyl Bl ack and Ni grosin Bl ack) and % m xture of Levanyl Black and Sudan
Bl ack. 17. The nethod according to cla®m 15 wherein said black pignent
conprises carbon black particles in the range 35 to 170 nm 10 18. The

met hod accor mthgr embodmnentsbfmeemyentlmirmlmiectbacapplusammaha|cpnductd/eac| dis

hyd h d d I t t

mater | ala5eL ST BdRaRr sifete 49 kR aRR arb ik e 8 TooliRaE AR Ing

ort hosi bbﬁﬁﬁg?a? B shdwnliREFICE BN AR @%%Id'dmowsudl'ﬁa fayb? 36" eirebe appliet T i nal
formul ati on conprises: 45 g of ethanol h%drochl oric acid; 670 g of

wat er ; Bowlvugsdirstprepanag ap mwsgomulaaoagyvmll % Baytifion #0463 1 pyof

ai 1t nipelat et EByaRG eleS R ARSI RRG, BB AL AT EaaaB T "

or ganl C tiep Be gait Cagd Mexicthedofin@ldtion ean e Asslieddo the BRtetOR sUFate 8BNS N
material to provide a final fornulation, wherein said orﬁanlc solvent is a

3 | ow evigeapiateRy whilkithecfaseplata 7 is ﬁbmgytqygpqqa{t@rler@ sligh b\mﬁ"eﬂb@\éﬂll .
1108, MAOGTIE LRI BB oI b 0o o

et hanol noaductaaced is 30 nitric aC| d said solvent is 1-pr opanol sal d
contrast enh n terial ure of, Le | _Black a Ni gr osi n
B Ak “and o 26 XagaRIpS deseribert Bbous have valda CBTEishaving Bssns The
met hod ¥ f Al nprises: 10
45 g of %?&%’Lﬁérﬁgnkofr%?d Brﬁ?ll"fgr |0 ‘é{’aag%gflgg%rﬁle élﬂ)f%&é\l/\/a?gl wéaﬁdé@@ﬂ?%f 1- propanol ;
5 5-8 gtranhstrdssiony of Bleafalceplatés 27 ﬁbmg@msﬂmtom%kfrhargibﬁmeasgraﬂﬂent
tetraet hg orthosi i cta Ri
technique substantially conforms to the US Standard ASTM D 523 or US Standard
ASTM D 2457 at 60°.
15 It can be 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 AG) have been efficacious. Further,
carbon black materials having particles sizes wherein particles ranging from 35 to
170 nm are also effective.

20



23. The nmethod according to claim11l wherein said faceplate in the

providing step to has an initial coating on said exterior side to which

said final fornulation is applied in the spraying step. 24. The net hod

according to claim 23 wherein said initial coating conprises at |east one

conductive layer. 15 .A'r.As. An. AJ9l . An. A" {e. ASA A As. AY"=WEX Y%oF> 3" u

~yt oj e*Y] ca 7
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2. The CRT according to claim 1 wherein said contrast enhancing coating is in

intimate contact with an exterior surface of said faceplate.

15 3. The CRT according to claim 1 wherein said silicate binder is derived from an
organic silicate binder.

4. The CRT according to claim 3 wherein said organic silicate binder is tetraethyl
orthosilicate.

20
5. The CRT according to claim 1 wherein said contrast enhancing material is a

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

6. The CRT according to claim 5 wherein said black pigment is selected from a
25  group consisting of Levanyl Black, a mixture of Levanyl Black and Nigrosin Black,
and a mixture of Levanyl Black and Sudan Black.

7. The CRT according to claim 5 wherein said black pigment comprises carbon
black particles having particles in the range 35 to 170 nm.

30
8. The CRT according to claim 1 wherein a mass ratio of said silicate binder to
said contrast enhancing material is 9-11:1.
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11. A method of making a CRT having a contrast enhancing coating on a
faceplate of said CRT, said contrast enhancing coating having a silicate binder and at
least one contrast enhancing material, said contrast enhancing coating reducing the
10 transmission of visible light through said faceplate by up to 50% and having a 60°
gloss value of 70 to 90%, said method comprising the steps of:
hydrolyzing an organic silicate in a mixture of an alcohol, an acid and water to
provide an intermediate formulation; N
diluting said intermediate formulation with at least a solvent and adding at least
15  one contrast enhancing material to provide a final formulation;
providing a CRT having an exterior side on said faceplate;
heating said CRT;
spraying said final formulation onto said exterior side to provide a contrast
enhancing coating;
20 heating said faceplate to cure said coating; and
rinsing said coating.

12. The method according to claim 11 wherein said faceplate in the providing step
has an uncoated exterior surface to which said final formulation is applied in the
25  spraying step.

13. The method according to claim 11 wherein said organic silicate binder is
tetraethyl orthosilicate.

30 14. The method according to claim 11 wherein said contrast enhancing material is
a neutral density material.
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17.  The method according to claim 15 wherein said black pigment comprises
carbon black particles in the range 35 to 170 nm.

10 »
18. The method according to claim 11 wherein said alcohol is ethanol, said acid is
hydrochloric acid, said solvent is acetone, said contrast enhancing material is Levanyl
Black, and said organic silicate is tetraethyl orthosilicate.

15 19. The method according to claim 18 wherein said final formulation comprises:
45 g of ethanol;
1 g of hydrochloric acid;
670 g of water;
300 g of acetone;
20 4-9 g of Levanyl Black; and
50-90 g of tetraethy! orthosilicate.

20. The method according to claim 11 wherein the diluting step comprises diluting
an intermediate formulation with an organic solvent and water and adding at least

25 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 heating said faceplate step and, in turn, permitting a glossier finish.

21.  The method according to claim 20 wherein said alcohol is ethanol, said acid is
30 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.

22.  The method according to claim 21 wherein said final formulation comprises:
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50-90 g of tetraethyl orthosilicate.

23.  The method according to claim 11 wherein said faceplate in the providing step

10 has an initial coating on said exterior side to which said final formulation is applied in
the spraying step.

24.  The method according to claim 23 wherein said initial coating comprises at
least one conductive layer.
15 '



