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cat hode=ray tube 5 conprising a glass view ng w ndow havin on its view ng
surface, a gl are-reduci ng i mge-transmetfliRg silicate coatlmtb@;ﬂgg “al so

antistatic; that is, it 0, e on its
surface. Gﬂare redum ngc§f§$ T%A'g &ﬁgﬁgg&&&gq &{W VI ew ndows
of cat hode ray tubes havesmwamsctmd% %ATM for 225% J,
S. Pat. Nos. 3,114,668, 1ssue cenper to iles; 3,326, 71

i ssued 20 June 1967 to R G Twel I's; 3,635,751, issued 18 January 1972 to
GE Long, Il et al.;Thisl Bpeestiosn, relates ToAwymaveld Gatiiode-Kxag tube

B J
Bronn. 1 soieeni FHEY £0BLAREyS0nin5 TR BAVISRY } ks O3 Uk RGNCe
control | ed. rcmgffmesa sglaretrefucing dmage~fmansmikting reiligatech

menner that the dyg hmsé%fndléssahuis aedley HAC NS @' fobg0HERI. The

20 coatings may contaln snall anpunt fine carbon particles to reduce in
a control | ed arewmulate eleghrapic shaxger a@idts {WFfaGMt | mage. Wen

322 Bﬁﬂfa{ Zystgflei Wlht fcibfea?eaacmat beu%aw]gddm setﬁ@srea?d 1hbsyt :
charge_on suriace e CO I n atic
charge on ltone"’:ﬁ"éidﬁ'glgf’gﬂi’?‘aﬁe"gf tg&sﬁod’g 3’?‘53 JPFeR¢ ?Jﬁﬁgp@eér
many Standpo'ﬁévio&ﬁfl.c séé), 0foit hmnipaeciusﬁ. [£:38 tm.\nmagssmuaees.
Al'so, it can {éﬁg gﬁiuﬁk%m%ﬁc;b's% TP %hifaess éoﬂgée 15 fsued 29

el ectric shoc ere theé tube |s use
t he di spl ay qunhth%TA tat Rofe- Pwelidsue 3 :@%clﬁhani:%su#@hlﬁhéapueﬂ’nﬂﬁn

i nventi on CO”P(S' are relaéssﬂle%”ﬁl"""”@ﬁﬁ "?VSWJSW,'i§s¥é&""5”iu§ﬁ'sfl:a(1‘§75

an.antistatic, uci n trans- mttlng coatl ng whic

has a roudi® smfﬁc‘é fBF°Y’ﬁpa8F|-n§tt d -gl Hush &R&?W%hﬁ?aﬁ?&r@?ﬁ’ﬁ@d oRd s
conposed essegéseth¥tofedifitbirfaren®e! Of hddhbisne! iignﬁonmﬁsuaaqr the

'rm"fg{} Do comRREasEes BE hedhcontigne Have SonErslfed Ebuinellls so

that the ambient light is scattered in such manner that the

‘brightness and resolution of_reflections are reduced. The

90 coatings may contain small amounts of fine carbon particles

to reduce in a controlled manner the brightness of a transmit-
ted 1lght image. _ '
. .When cathode -ray  tubes w1th the above-mentioned
coat;ngs are operated, they accumulate static charge on the
viewing surfaces of the coatings. Static charge on the
viewing surface of a cathode-ray tube is objectionable from -
many standpoints. Static charge attracts dust to the viewing
surface. Also, it can produce a'mild electric shock when it
is touched. Mild electric Shock may occur where the tube is
used for'entertainment or for the display of data.
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_ A cathode-ray tube in accordance with the present
xnvention comprises a glass v:.ew:.ng wxndow having, on its
viewing surface, an antistat:.c, glare-reduc:mg, image-trans-
mitting coat:.ng which ' has a rough surface for _
imparting the glare-reducxng character:.us’giﬁt and is composed
essentially of a silicate material andLa metallic

compound for imparting the desired antistatic characteristic

" to the .coating. The metallic compo_u_nd may be a compound of
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2 ' RCA 80,636 1 at :| east one el enent selected fromthe group -
consisting of platinum palladiumtin and gold. Wen the'tube is operadted,
the coating is grounded either directly or through the nmetal inplosi one

systemon the tube. 5 : ~Sone additive materials, .such _as carbon, are
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' In the drawing:
FIG. 1 is a partially-broken away longitudinal view
20 of a cathode—ray tube including a novel viewing window in
accordance w1th the invention. '
FIG. 2 is an enlarged sectional view through a
fragment of the window’ - of the tube illustrated in FIG. 1,
‘along section line 2-2. . | .
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The cathode-ray tube illustrated in FIG. 1 includes
an evacuated envelope, designated generally by the numeral
21, which includes a neck 23 integral with a funnel 25 and
a faceplate or panel comprising a glass Viewing window 27 and
30 a peripheral sidewall or flange 28. The flange 28 is Joined
to the funnel 25 by a seal 29, preferably of a devitrified
jglass. A luminescent coating 31 of a phosphor material is
applied to the interior surface of the window 27. A
llght—reflecting metal coating 33, as of aluminum, 'is
35 applied to the luminescent coating 31 as shown 1n detail in
rxc.lz; The luminescent coating 31, when being suitably
scanned by an electron beam from a gun 35, is capable of
producing a luminescent image which may be viewed through '
the window 27. A tensioned metal band 37 is located around



the i ndow, 27. A tensioned netal band 37 is.l|located around - 3 -
RCA %_%,‘636 1 the flange 28 for protecting against inplosion of the
epvelope. A glare-reducing coating 39, having a rough external surface 41
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- the time the glare-reducing coating is produced.One advantage
-+ 20 of the inventive coating - is that it may be produced after
. the tube has been otherwise completely fabricated. Alterna-
tively, the coating msy ke produced on a glass implosion protection
plate which is to be adhered by a suitable adhesive tc the external
 surface of the tube faceplate, as part of the window 27, during tube
25 fabrication. _ ' _ |
. In a preferred -proc'ess,' a clean glass support,
~such as the window 27 of an evacuated and sealed tube,
is_-_warmed to about 30°C to 100°C as in an oven. The external
surfacesof the warm window = 27 and the tensioned metal .
30 band 37 around the window 27 are coated with a dilute
| aqueous solution of a lithium-stabilized silica sol and a
- water-soluble inorganic metallic compound, such as palladium sulfate,
tin sulfaté, tin chloride or gold chloride. The 'coating
may be applied in one or several layers by any conventional
85 process, such as by spraying. The temperature of the
window, the specific technique for applying the: coating,
and the number of layers applied are chosen empirically to
produce a coating with the desired thickness. The tempera-
ture of the window = is preferably about 35° to 55°C.



W ndow, the specific technique .for applying the .coati ng, and the numnber

of layers applied are chosen enpirically to produce a toating with the” @
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A preferred composition is an aqueous lithium-sta-
bilized silica sol containing about 1 to 10 weight percent
_solids and 0.005 to 0.02 weight percent metallic element of
80 the metallic compound, with respect to the weight of the |
total solids in the sol. The metallic element may be one or
more of platinum} palladium,'tin and gold,and is introduced
- into the sol as a water-soluble salt, preferably} nGenerally,
any of the metéllic_elements that are used to sensitize:

'~ 35 surfaces for electroless plating méy'be used as one or;moré
of the metallic elements in the composition: Where the
concentration of the metallic element is'below_aboﬁt 0.005
weight percent, the antistatic characteristic may be insuf-
ficient or may be erratic. Where the concentration of the



i'nto.the sol as a water-soluble salt, preferably. Generally, any of the
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the transmitted image.

20 After coating the warm glass support, the coating
is dried in air with care to avoid the deposition of lint or
other foreign particles on the coating.' Finally, the dry
coating is heated at between 150°C and 300°C for 10 to 60

_ minutes. Baking at temperatures between about 150°C and

256 300°C permits the coating to be applied directly to the tube

N\ window aftér the tube has been exhausted and sealed. Baking
at temperaturesabove 300°C may disturb fabricated structures
in the tube. Generally, the higher the heating temperature,
the lower will be the glare reduction in the product and

30 the higher'Will-be the abrasion resistance. The coating may
‘be recycled through the heatihg step. Rebaking at a parti-
cular temperature has the effect of reaching a stable point.

The product of the novel method is a cathode-ray -
' tube having a novel antistatic glare-reducing coating on its

35 viewing surface. .The coating has the quality of glare
reduction i.e., | ' scattering of reflected light, and at
‘the same timé transmission of the 1uminescent image on the
phosphot céating with a resolution of at least 500 lines
per inch (about 200 1ines'per'centimeter).The glare-reducing -
coating is chemicaliy stable -
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Some quarter-wave glare-reduc1ng coatings (which

depend on destructive interference of the ambient 1lght)
20 on the viewing windows of cathode-ray tubes are disclosed
in the prior art to have an antlstatlc characteristic. Such
prior coatings are structurally dlfferent from the glare-re~
ducing coatlngs dlsclosed herein. Such prior coatlngs are
also more costly and more difficult to make, are less
25 resistant to abrasion, and are less resistant to ordinary -
factory heat treatments than the coatings disclosed herein. N
EXAMPLE ' '
The viewing window surface of a 25-inch (about 64-
centimeter) rectangular color-television~-picture tube that
30 is exhausted, sealed and based is cleaned to remove dirt, oil,
scum, etc. by any of the'known scouring and washing proced-
ures. Then, the surface is wiped with a S5-weight-percent
ammonium bifluoride solution and rinsed with deionized water.
Thern@thas a neutral optlcal den51ty with about 69 percent
35 light transmission. The assembly is heated at about 40° .
to 45°C for about 30 minutes. A ligquid coatinc composition
is sprayed onto the warm glass surface. The coating compo-
sition is prepared by mixing: -
45 ml, Lithium Silicate 48. (a lithium-stabilized
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about 10 m npaaelataabstilllebe]| resolaed mgaﬂmnﬁlnguﬂbhaduhyathe operator

-on the coatlng. The final coating is less than about 0.0001
inch (about 0.0025 millimeter) thick. Because of the
20 temperature of the window, the thickness of the coating and
_the high air content of the spray, each coating pass dries
quickly after deposition. The assembly is then baked for
about 10 minutes at about 120°C, entailing about a 30-minute -
period to rise tq_this temperature and about a 30-minute
25 period to cool back to room temperature. The baking develops
va- _ the final electrical, optical and physical properties of
" the glare-reducing coating. For coatings made in this
manner, neither'the optical properties of the coating nor
the abrasion resistance was degraded when the pahel was
. 80 exposed for 18 hours in a 100°F (about 38°C), 95-percent
rela;ive'humidity atmosphere. The final coating, when
grounded, does not store electrostatic charge when the tube
‘is operated in a normal manner. A similar tube with no
palladium compound present in the coating, when grounded,
35 stores considerable electrostatic charge when operated in a
normal manner. |
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conposed am?qhﬁiﬂﬁﬁyﬂatﬂeﬁﬁ%ﬂ aRatdn®d from t he group consi sting of

- platinum palladium tin and gold. 3. | The cathode ray tubendefined in

claiml or 2, wherein sa&&ﬁyetalll CcO in said coating.in
suf ficient concentr&tlon desf n"? ‘iﬁﬁp %‘ﬁaﬂ'%c‘ije?’- ®iLyic to said
coating amghe resiuf fSadeemtemmmtcmtpmd msiag:rrmbsédmﬁ ot | béayt S6he

| mage-transm tti.n ha of said ccatin £ cathode-ray \/
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basicalIyp@ﬂladmdmaxnxa(ﬁhdngdkﬁwi one al kali netal -selected fromthe:
group consisting of sodium potassiun1and l'ithium.

-3. The cathode-ray tube deflned in. claim 1 or 2
wherein said metallic compound is present 1n saJG coating in
sufficient concentration to impart said antistatic character-
istic to said coating and insufficient.concentration-to
degrade substantially said image-transmitting characteristic
of said ccating. '

4, The cathode-ray tube defined in claim 1, 2 or
3 wherein said silicate material'consists basicélly of a
silicate of at least one alkali metal selected from the croup 2
con51st1ng of sodium, potassium and 11thium..

5. The cathode-ray tube defined in claim 1, 2
or 3 wherein said silicate material consists basically of
lithium silicate. '

6. The cathode-ray tube defined in claims 1, 2
or 3 wherein said silicate material is derived from a lithium- |
- stabilized silica sol.



5. The cat hode- ray—Lube—deLLned_Ln_claln11 2 or 3 wherein said silicate

mat eri-al consi sts ' of lithiumsilicate. 6. The cat hode-ray tube
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cat hode-ray tube defined in claim®s or 6 mhereln said netallic compound is

a conpound of palladium 8. The cat hode-ray tube defined in.claim7,

wherein said pal | adi um of, sawﬂepebkﬁdaeara ”EQB@ddé§1ﬂ635Qﬂtcu%i%aﬁdor €,
coating in congcentration ran 020 melghtﬁggrcent 9.

The cat hode- i ¥)eFGHB ﬁéfanQBtPﬂgé F@EBQ 1Fn@ EPQPHF“FnSFugl adium

contacting means to said coating fcr connecting said coating with an
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contacting nmeans I ncludes a t énsi oned aroun d tube,
coating over| 8p829awgiphfdpergent. The cat hode- ray tube defined in clalm
10, wherein said contacting nmeans. includes a tensioned netal band around

sai d tube, and said bang over| aps said coatin 1% éncathode tuF
with antistatic, glare- gr'edug'r'f‘?g ggdgmralyl ﬂpe sfdoe d‘"s@lqycé’tréy i ng
substanti al | yiag hetaimhefiaceuddagr ldae&awmhgr akanente saidheoancmpayt ng
draw ngs. connecting said ccating with an electrically-conducting path
, to ground potential.
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10. The cathode-ray tube defined in claim 9,
wherein said contacting means includes a metal implosicn-
prevention structure on said tube in physical contact with

said coating.

11. The cathode-ray tube defined in claim 10;
wherein said ccntacting means includes a tensioned metal
bard around said tube, and said coating overlaps said band.

12. The cathode-ray tube defined in claim 10,
wherein said contactlng means includes a tensioned metal
— band around said tube, and said band overlaps said coating.

13. A cathode-ray tube with antistatic, glare-
reducihg, ambient-light-scattering silicate coating
substantially as hereinbefore described with reference to
the accompanying drawings.




