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2159323 'CRT W TH CARBON- PARTI CLE LAYER ON A METALLI ZED VI EW NG SCREEN AND
PREPARATI ON METHOD This invention rélates to a novel CRT (caztgﬁga% ube)
hazwn‘gkalayer of carbon particles on a netallized viewing s - &to a
net hag of preparation thereof. U'S. Pat. Nos. 3,703,401 (issued 21 November
1972 to Degl. et al.) and 4,025,661 (issued, 24 May 1977 to Mpscon t 10

.) ‘each di'scl ose a CRT conprising a screen support, a |unines fit B '9ng_
screen on the suppCGRT WITH ngBmt-lmemeLnYERaanAOMETABLEQEBGH and a
carbon-particle layer Qs ' DL gn the netal
| ayer. The carbon=ps ' ated from an
15 associ ated aperture mask or may absorb el ectrons that are scattered

from or génerat ed by, 1ig qlxﬁfér{ﬁfbrpeﬁé&ﬂebefaﬁatha{reixék‘re (EE‘Ehéh@MrQQ

screen. The ca ﬁgn particle oi)es not include_a permanent

although it ¥ AVing Re GAFRAH BABE LG heE BPnBeF‘e%ﬁﬂ-éHzP§
renmoved du[itvﬂe?ﬂnq hairleeml ,staaml daslagmnodoafdpzepafaeibﬁr theeevdl.ati ze
organic matter from al ers e reen_sugp as

found that the carbon- g’dg'i 3%3’1 %’eﬁ' ig'rzégbﬁﬁge?g?srlﬁg g£p§?§’?€$§§ g'ste'gr to
t he baki ng sDepl  aftt @l.)hamt rd 025,66 ecssmnédeﬂ4inag 28 70pevaMoseockT et
such | cosa@L4par a r g gty in

t he CRT. Thugl ?téé&k?&sl rab%e: %ot%]‘gl%ﬁfs %e%?¥§£ gﬁp?xﬁ.'?ﬁeh

car bon- parti émn&y&enﬂmm-aﬁnw (2:3} tlrnat support, 0aslightpreflective

why a netal -jn@@a 'ieih ioh the GEEEh, %ﬁé'&'éaf%ﬁLph§tHEﬂ€515§'QEeofA| SO,
any—daddi tion to the car bon- pg[) icle |a er whi ch, reduces | Um nescent

bri ght ness “ofMPREhS é‘rseﬁ? MHaFERR %t%nﬁﬁsﬂ‘ﬁbp@ta*ha§ye?he B¢ ous

choi ces of acaebasanpatrﬂirdl@uéy@rm%b@ﬂbpnéatctnataier raa&ated from an
unaccept ahlhlse,. A CRT . a co rdi Q:E to ths§$ present I DV s,sinl

structure tanﬁQC&B&? %xeag?r hﬁ}ef’ﬁgof?ﬁr %@ﬁtpgfﬁ cle
| ayer . has schitteresr ﬁndms oaxs geximmknd by, the electron beam or beams

that excite the viewing screen. The carbon-particle layer

does not include a permanent binder, although it is usually
.. made using a temporary organic binder which is removed during
20 , baking step designed to oxidize or otherwise volatize
organic matter from all of the layers on the screen support.
_ It has been found that the carbon-particle layer
is a source of loose particles after the baking step. After
) the structure is assembled into an operative CRT, such loose
o 25 particles can lead to problems of high-voltage stability in
. the CRT.  Thus, it is desirable to include a permanent binder
in the carbon-particle layer. The above-cited U.S. Pat. No.
e4;025,661 points out why a metal-ion residue in the carbon-.
particle layer is undesirable. Also, any addition to the
-:carbon-particle layer which reduces the luminescent brightness
of the screen by more than 5% is undesirable. Thus, the
.obvious choices of a permanent binder for the carbon-particle
layer are unacceptable.-
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35 A CRT according to the present invention is similar

in structure to the above~described pxélor CRTs, except that
the carbon-particle layer @_ontams'_][sxlxca particles as ? irrxgar
-therefor. The Ese-ﬁe-r—reg:l silica particles are preformed,l-by 9
‘pyrolyzing a fumed silicon compound, such as silicon tetra-



" . therefor. The silica particles are preformed preferably by pyrolyzing a
f'umed silicon conpound, such as silicon tétra- 1 .

-2 - ' RCA 80, 639 chloride, and have an average-particle” %
size of less than 0.1 mcron. The silica is a dry powder and is to be ~_,
di stinguished fromnost silica bi nd_e(rj Which are gel at.i noy ?{}d ég_om nmost,
5 prefforned silica powders which have nuch | arger averageéﬁr ¢Pd?si zes.

The i nvehlpvédert Aod have @n avenagehantivis siize of obeslsithaheo.l

above- cj at eng, far o ¢ : t r L Lica,

powder s‘l“i?ﬁf’gh rrg?/’%b?)ig%%}a‘. é%r bate%eg,s 10-'§u-rﬁ% {5 g‘?t%eér) ﬁ%t%gé%%%hed
parti c| 8508y BOgpPiddcapbdndenn Which Rxg i Irlatineiifoand uEpensroat

t her egf preFbemelin 8 illilcaC pokdelrs. WS iR hdiRe andcl Slartéieraddeagar bon
particles, or_mxed with the carbon particles in a single |aer or a |ayer
over thB3LELGR BAREPcles. In all cases, the preferred weight ratio of 15
si | ibca to car Ibon rhet g.c:lves; .ﬂi&g’ J\fﬁﬁt{b&l dﬁg&i!iiihﬁ t® thd . .mdtigods! acs-and
carbon panticles ar eposite st, the screen, sypport is_at _a .
Canperat 19SS S S AP (ad (Fatepte, srEPs “FRR ke Priselirs 05 .
Fi gure i the paetficained lwidkicra pawdexsgiwhiicinanayi bes app2edaheifbrestrati ve
CRT 3@Coiqdirs E‘ ' | Fgg't & L Pa t F ' n
aper?&r e- mask- _%é%é%ﬁéoﬁh%% e t y%aéﬂes%?[ebggplf%é%f Sb%gtgrbﬁgg

3, 423, 62bY( FPFaYE B amAIUERRS S YERerglonhhergofncl Thus theesidddgred
envel ope pakt i\¥lied pd Weayeragkdes thé c8agbo pAreibvaBS! ofomiea

facepl at € .pannel 27 25 conpr,jsing a view ng. wi ndow 27A and_an i ntegral ‘e’
?q _

peri pher ¥ t8; |qazpas \Hﬁ%‘?lﬁ dhed $HRELR 13 ﬁg@gﬁ_ﬁy]-&Y?EaP"Eg of
devitrifichd Faibon HdrtidiRELentIi £l NGases cehe Me LRRr katdle afnosai ¢ of

line,@r dot .areas of different. lum nescent _.em sskon cal Qr esides on the
I nne %su P‘é‘d‘é’aof 9 ﬁ?‘ﬁﬂ%wl?ﬁf%ﬁ%ﬁm‘z‘/&“ﬁ%% rﬂ‘gﬁtg e&l‘éc%?na’ tal |ayer
33 of al uni num¥het sklicsspoksarbon particles are deposited whilst the

screen support is at a temperature in the rangeLSO C to 75°C.

In the drawing: : .
The sole Figure is a partially broken-away longitudinal view of
20 an illustrative CRT according to the invention.

The CRT shown in the sole FIGURE is an aperture-mask-type kine-
scope of the type described in U.S. Pat. No. 3,423,621 (issued 13 May
11974 to Royce). The CRT includes an evacuated envelope 21, which in-
cludes a neck 23 integral with a funnel 25, a faceplate pannel 27 ' N

25 comprising a viewing window 27A and ar: integral peripheral sidewall 27B -/
: which is joined to the funnel 25 by a seal 29 of devitrified glass.
A luminescent viewing screen 31 comptising a mosaic of
"line or dot areas of different luminescent emission colors
resides on the inner surface 6% the viewing window 27A. A
30 light-reflecting metal layer 33 of aluminum metal resides
on the screen 31, and a carbon-particle layer 35 resides
on the metal layer 33. An EIectroneEun mount assembly 37
is located in the neck 23. Three metal fingers 39 space
the mount assembly 37 from the neck wall and connect the _
35 mount assembly 37 with an internal conductive coating 40 on
the inner surface of the funnel 25. Closely spaced from
the metal layer 33 is a metal aperture mask 41. The mask 41
is welded to a metal frame ‘43 which is supported by springs
47 on studs 45 which are integral with the panel 27. An
electron beam or beams from the mount assembly 37, when
suitably scanned on the screen 31, is capable of producing



on the screen 31, and a carbon- particle | ayer, 35.resides on the netal |ayer
33, An el ectron—gun nmount assenbly ‘37 is |ocated in the neck 23. Three
mit al~f i ngers 39 space the nount assenbly 37 fromthe neck wal l and connect
the 32, nmount assenbly 37 with an interna} conductive coating g
i nner surface of the funnel 25. Closely spaced fromthe netal ayer 3371s a
net al apertlr @ dawidnescente image ahich maxide tolewerkbt thrdughnet s w\tn@dam S

suppor t ed by . 9 g &bt ﬂw%é%ﬂu&{xﬁﬁlﬂéqa} | 3d), THiee

An el ectron beam or beans fromthe npunt assenb en swtab scanned
on the screéntiFes and, Fahhods %mm are degqr:.bed in detail élseyp

80, 639 1 a | ugheasCand N ngt e rmaém:ﬂm@dqéfgpugh t he wi ndow 27A.
Except for fhe carbon-pgiticle.layer . truc;.tures a s of
maki ng are Wescri bed i n%rd‘& 53~ b@% ‘%He‘f ‘?f"ee:ds ot n*eo‘ﬂ%‘i?%

here. 5 ~ mm (0.Theiddr bivi-glarand |mnsists Issentaially CoH0@soutn (0. 1
ml) thick an Sl ifaﬂ:tt;

pref ormed col %&5331 |w§ par clfyﬁan%dbon parlt [ c:?es ]?fé ts%ﬁ?aécrﬂn?%f
anor phous car mb@ﬂamﬁcté-)c Um tthe Sormiaf amxphqrs t¢arkon Jnd 35
may 10 be pre apHiRe )t Rl UNiPNaied. VPt dBSHLESre Bdie 14 er adsi Ay

metal |ayer 33 has been vapor deposited on the screen 31 and before or an| C
matter is 1@ e&rlelp&ﬁepngyst%t owing tY¥PIGAL BRISRAYER (FEehI ¥

formul ation: @iuhipuammetal Qayer FRMad @wmaqmﬂcﬂépwéﬁ (2%He

mbrpnaue. car BSTeRR diagieh pakest. AR e 3 hvdd oY o

XC-72 mar ket egtpctalret. Cdy farst eusRosion nas e folh9w1gpeﬁmxmulatlon.
di spersant, such g3 Marasher 13 AT Hfi%e such as Aqua Dag E* (22%
15 - solids) marketed by Acheson Colloids Company,
' Port Huron, MI, '
15 grams amorphous carbon (average particle size about
0.021 micron), such as Vulcan XC-72" marketed
by Cabot Corporation, Boston, MA,
20 - 1.5 grams dispersant, such as Marasperse CBX-2*marketed
by Reed Lignin Company, Rothschild, WI,
0.3 gram wetting agent, such as Biij 35*marketed by ICI
-Americas Inc., Wilmington, DE,
; 1,915 grams deionized or distilled water.
-~ 25 This formulation is mixed in a dispersator for
_about 15 minutes. The first suspension is then blended for
‘5 'minutes. in a dispersator with an equal volume of the
 ‘following second suspension: _
'H 15 grams colloidal silica (average particle size about
80 0.014 micron), such as Cab-0-Sil M-5 marketed
by Cabot Corporation, Boston, MA,
985 grams deionized or distilled water.
The resultant mixed suspension is ready to be applied to
‘the aluminized screen by spray application.
88 . The panel and intermediate structure thereon are
.placed in an oven that is preheated to about 85° to 95°C
. and kept there for about 15 minutes, until  the panel is at
about the oven temperature. The panel is removed :from the
‘oven, and the panel seal lands and the innerveidewalls of
* trade mark




-by Reed Lignin Conpany, Rothschild, W, 0.3 gramwetting agent, such as

Brij 35 marketed by IClI Americas Inc., WI'mngton, DE, 1,915 grans .

dei oni zed or distilled water. 25 This formulation is m*xed in a” ¥
di spersator for about 15 minutes. -The_first suspension i xchahep %ggndeqbﬂor
5.mnutes in a dispersator with an equal volume of the follow ng second

suspenb(ﬁ?e:R?Qﬁ%u&??ﬁﬁ¢¥ﬂ%a¥h§lﬂﬁﬁ -PoyRtige phrEscRrEesmagkEdo@S 30
0. 014 M G§AN a SHie DS, €8 akddt | the SmopakaatdhbyifahobuEokper ahitike Bost on,
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The panelpmehkated; ranli &jwecus udispersihoncofi ar vophtdiddziablen oven that S

reheate t r t r 0] 1 unt i
Phe el Ty hiag ded fafria SBPayl ublfl EnbolnAddNea Il A,
oven, andﬁﬂ@l parersed praferred dhé?eﬁﬁéﬁnsthéwaﬂ-ﬁsse\bs’tm@é-lﬁar k

-4- free from substaﬁgzbaﬂhﬁéﬂ 1wﬁéﬁ ﬂﬁ&fhekﬂﬁéﬂd'QEeiae mask- mount i ng
studs are nasked,as with, a shield éo about the nol.d t¢h . line,_ but the
entire vHE&?%T%QQ%F?@ﬁ?%ﬂ%“%hﬁ%%k HesTﬁ%nprﬁPPﬁeghPYpEﬁ§FQﬂnqﬁo pr eheat ed+-

an aqueouys XiiilnicfesdProHfam ahedusi 26byeib fekinf emﬁnaﬂoﬁat(%ﬁﬂams- sprayed
Upon, Y AT, AT ot o afl chinr 81, deshgrawr et 1S
netal-loMpniuwmnylupyznixﬂmne)swpthpabﬁd MylhlimngrSSdeiphhMaQEHs of an
o170 SRS RN AR G s saie RS P
de|on|za@C-234*marketed by Rohm and aas Company, Philadelphia, PA,
which is believed to be constituted principally of ethyl
15 acrylate copolymerized with minor amounts of acrylic and
methacrylic monomers and polymers. The spraying is conducted
for about 1 to 3 minutes with an air-spray gun coperating at
about 3;5kg/cm2(5O-pounds-per-square-inch) pressure, and
includes about ten passes of the spray across the surface.The
20 sprayed material dries in less than a minute, due in part.
to the heat in the preheated panel, forming a sealer coating
or barrier layer.
Then, with the panel still preheated above about 50°C(e.g. in
the range 50°% to 75°C) ,» and the shield in place, the above-described ~.
25 mixed suspension comprisfhg particles of silica, graphite and carbon -/
black is sprayed upon the unmasked portions of the coated
metal layer. The spraying is conducted for about 2 to 5
minutes with an air-spray gun operating at about 3. 5k9/cm (50
pounds~-per-square-inch)pressure and includes about twenty
30 passes of the spray across the surface,to provide a coating
weight of about 0.15 mg/cmz. The sprayed material dries in
less than a minute,due in pért to the heat in the preheated
‘panel, and forms a heat-absorptive overcoating. _
The shield 'is removed, and the coated panel is now
36 processed in the usual way. This includes the usual step of
baking the panel in air at about 400° to 450°C to remove, by
vaporization and oxidation, the volatile and organic matter
- in the structure. 1In this last baking step, the film and
coating of volatilizable material underlying and overlying
¥trade mark




water. A preferred acrylic resin enuI5|on S Rhoplex AC- 234* mar ket ed by
Rohm and Haas Conpany, Phil adel phia,” PA, which is believed to be
cdhst+1uted principally of ethyl 15 acrylate copol ynerized with m nor
anmoung.s of acrylic and nethacrylic nonooeg s-and pol ynmers. The gpiaghngses

conducted for
3.5kg/ [err] Y

| ess than a m.nut

about_ 1 to 3 minutes with an air- @gray gun operating af about

Fhe AL -Tefkal cL3¥RF) Bhrekin

rSntf | HRe UBRSakGoviteYERg

passes of the sdfeen ﬁm salbheos wﬁamgﬂs@:epng pa@aﬁels M@rw&tﬂﬁg e&zéﬁlts
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t f
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I's sprayed upon e unmas portions of

t he coat ed net%rb%ndwwwm‘gemo% cadhered wpewtthetaluminpmt es
with an air-sprapeun operating at about 3.5kg/[err] (50

pounds- per - squar e-i nch), pressure and incl udes, abouﬁte went S€go oL t he
Sfrhay B¢ Bod8 he

spray across the surfacerdeFHrakg diAnY (YAEALieR? g
mg/[err]. Thmﬁv@&ﬁémm&d adxaiipbs thmat efasll haitlaini the escopei ofpthé to

the heat in

The shield 1ios rem)ve?é andﬁﬁ}fl coa fpaﬁésié;%?l%ﬁvfgggégg I(:%lg%e%fég'??%é&gin

usual way. Thithe rabarercited (b Eﬂtx)Qﬂsba&tﬁ@3tﬁ%lp§W@l4&Q2§r$5htaa@out

400 to [err] tfaddEHHUE bdYreddititAsdd Mepdd oxidation, the volatile and
ordaric matter in the structure. In this | ast baking step, the film and

coating of volatlI|zableﬁ#ﬁh%ﬁ|9EaﬁhkﬁﬁI9¥n@mﬁﬁah%V%rF?Fh@n*?Faﬂecﬂﬁpkna' -
_ tion of HNeA b Gl Ibé heséd UFdHUthaeEarbonyth, thbeobeﬁdeaﬁ-l n

5 -

t he nDsalcl%lemnng screeqk)and al,l of thqbdlsgeéﬁéngogﬂenkslgﬁg Ef kng

agents

us carbon may

carbon black or other forms prepared from the incomplete

burning of carbon-bearing materials. The graphite may be
synthetic or natural. It has been observed that graphite
particles are more resistant to oxidation and tend less to
penetrate the viewing screen than the amorphous carbon par-

 ticles. Amorphous carbon particles produce layers that are

. 30

35

more heat absorptive and are less resistant to electron

‘penetration. A mixture of the two types of carbon is
preferred.

The particle size of the carbon particles is not
critical,but is preferably colloidal in size,to facilitate
the preparation and maintenance of a suitable suspension
and to minimize electron beam attenuation. The carbon may

‘be suspended in any liquid wvehicle that does not adversely

affect the phosphor screen. However, it is preferred to
disperse the carbon in water. When carbon particles are
dispersed in water, it has been found desirable to include
wetting and dispersing agents for the purpose of producing
a stable suspension. Also, it has been found desirable to
omit organic binders for the particles from the suspension.
When binders have been included, it has been found that
the carbon particles may oxidize excessively during the
subsequent baking step, thereby making the process control
more difficult.
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~.in the structure are renoved. After baking, the structure. i ncludes an

alum numnetal reflective | ayer on t he phosphor 5 npsaic view ng screen and
a heat-absorptive silica-and- carbon-and-graphite overcoating adhered upoh N
the alum num | ayer. There are nany vailations that may be §Sge b%6 ?Qg ~_r
above- described exanple that fall within the scope of the invéntive = _
met hod. IVany of t heskhe zpartiohes 08 silicasavei nrefiermpdvandi neddUts. Pat.

Nos. 3, 70%&%@&]%&2&;?%@% n£R n%i‘Qé J@ftﬁedﬁss%bsg hsise Eé&*ﬂef

graphi te or anor phous, carbon or ina- tion be used for
the car borPe¥PY %v@#%’&ﬁ 1%u+h§bleAﬁb?-bﬁBuEaE’&¥-§6ﬁsnﬁ?ebErPHaFﬁé f orm of

lbarm bl ac][bycg{) kfmfe?taﬂlé@ﬁﬁoﬁpeﬁﬁﬁs?térpa‘ba’aeel atnerrta_éeieed o
urni ng 0 on: be net ey i e e.ay he_s ic or
natural .2 {%%n%% fF%ﬂgiY ?Xﬁh?g§f§a¥FW& $s° g %gﬁgiﬁesistant to
OX|dat|on sm&ﬁ¢asnh$<ﬂﬁmketém by n@abat eCohp. vlsushgnscMAennabanthbe

aror phous carbqRbas-si{¥! egs 1 AIDL PORY i’i‘ébﬁ{QanB%t 8%%%?5@"899 layers

that are nore heat absor tlve and are eSS resista
penet r at i (Precipitation m aet wwediynsarse balbeweflstpr bbepnsatiss —-

The parti ckgetd&F, OfTﬁé'esfﬂéganﬁEibféBSaké QQEpEﬁHEHCi‘h Eullk;%lﬁr ef erably

colloidal 1n siZe,to facilitate preparation and mai.ntenance of
sui t abl YE%E?%#(#P%&EP%% ﬁ?ﬁlﬂ*EesEF§¥%¥3n°5eaﬁhﬁFtEﬁﬁﬁ?ﬁ§n°fThe carbon
may be susgspribehtiomny |iquid vehicle that does not adversely 30 affect

t he phosph Ho i ~ed_t i b bon i
water. Wien carbon pETI EvERenton; eB FLEhER ned, br BEEER kifacRheCl "
desirabl e suspensinte ot carbomrpartipbesiangl dgpasitedr onhehpump(haé of

d
produci ng gy ﬁ%%%réﬁMé&ni?%ﬁ€r émﬁi‘é be‘i‘ﬂef QHQﬁcg\ﬁiU g%gutcg 35 ot

artic e _suspensi on ers nave

or gani
been i n’ré) u’eﬁecﬁeﬁem%e%egni#oﬁhﬂ %‘ﬁ!a%er heAéﬁessﬁtweiw sbengiligadi ze
excessi vel guspenditon sy be deposited on the metal layer, and then

the carbon-particle layer may be deposited on the silica-par-
ticle layer. The structure produced is designated B in the -
Table. Alternatively, the carbon-particle layer may be

20 deposited on the metal layer and then the silica-particle
layer deposited on the carbon-particle layer. The structure
produced is designated C in the Table. In any of these
structures the weight ratio of silica particles to carbon
particles per unit area in the finished CRT is about 0.9 to

256 1.1. It is noteworthy that some of the weight of carbon -/
particles is lost by oxidation during the processing of the
CRT. '

Relative tests were run on the above-described

structures and, as a control, on a similar prior structure

30 having a carbon-particle layer (no silica present) on the
metal layer ,which is designated D in the Table. In the
Table, the relative luminescent light outpﬁt of the viewing
screen of each operating CRT was. obtained by comparison with
the light output from an operating CRT having a noncoated

35 light-reflective metal layer whose light output was con-
sidered to be 100%. Relative particle generation was
determined by violently pounding the inverted panel and
counting the relative numbers of particles released.
Relative emissivity is determined by measuring the relative
*trade mark




subsequént baklng step, thereby making the process control nore difficult.
-0 - RCA 80, 639 1 The particles of silica are
preforged and need to be less than 0.1 micron in size,with an average size
wel | \Qg:l ow 0.1 mcron. Suitable silica _pa.;tl cles are prepared Q&pyéoéggl ng
fumed silicon conmpounds to produce the desired 5 material. A

comer ci al | §- abksidzption a:rﬁ mfnam tzadiatsion cats trge reukEacel of théot
Corp., BostongdNhdndal, t r@@at@‘%@vﬂ'thﬂ'é &n "Bdendde by

grinding or preC| pitation In._a wet nmed um are_be leve to e unsati1 s-

factory. The $iie desdem iaf dhey SWIRGERR A 211 rel Whthim the teachnl e
for air sprayiingy ¢f dHerinRid®nh of application. The suspension of silica
may be mixed with the suspension of car articles and deposited on the
nmet al Iayer5as described in the exanpl structure produced 15 is
designated A in the Table. Alternativel y, Ahe siliBa suspetnsi on nad_ be
deposited on the t I d then t rbo ticl yer Ye b’
deposited on the srﬁcta-%%uﬁ ?igl e Iayerr?‘zl‘ncsél st Fgu%)’?iure p?od%ced ?2 >
designated B in tRartigle Genaxakidnvel y,Gadd carBest partFedr | ayReo¥my be .
20 deposited on t i Alidyyer and then ghgasiligagpartiglegl ayeg 60
deposited on the carbon- partl cle layer. The structure produced is :
deS|gnated1@ in the Table. In any of these structures the weight ratio of
silica particles to carbon particles per unit area in the finished CRT is
about 0.9 to 25 1.1. It is noteworthy that sone of the weight of carbon
pal‘\ucl es is |ost by oxidation during the processing of the CRT. Relative
tests were run on the above-described structures and, as a control, on a
simlar prior structure
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30 having a carbon-particle layer,(no silica present) on the netal

- layerwhich is designated Din the Table. In the Table, the relative
| um nescent |ight output of the view ng screen of each operating CRT was s vy
obt ai ned by conparison with the |ight output froman operating CRT haV| Age.a
noncoat ed 35 light-reflective netal |ayer whose |ight output was con- ™~ % .
si'derell to be 100% Rel ative partichke ggenerati on was det er mggexl 80,639 -
violently pounding the inverted pan and counting the relative nunbers of
particles rel eased. Relative em ssi &iﬂ)w% determ ned by measuring the

rel ative *trade markQ, A dathode-ray tube compRﬁéuﬁ? @38 credlits Wwhport Qf
infrared radi ation at the, suface of the stru éure his data shows t hat

trade-of & LHMIHESRERE bV EWLNGcSFFReD AhSatY (RBRPET Snd MEANS Wi t hin

Ehe teEIChexbﬂﬂlW‘thde ngepéeANtoS luminescence with at leastiane %\.‘%eg-
|

h
Particl e BERBr REafty ibéﬁ regggptlvqp&ﬂyer %OWEEﬁﬁsgwlst%#d screen,
0. gz Oafigd a 1&y%r of Qtiglég oF ﬁi’l\%hﬁée and/or amorphous carbon

) on said light-re ective layer,

said carbon-particle layer having preformed silica
10 particles less than 0.1 micron in average size as a binder therefor and

being substantially free from metal-ion residue .

15 _
2. Atube as defined in claim 1, wherein the weight
ratio of said silica particles to said carbon particles is in

the range of 0.9 to 1.1.

20

3. A tube as defined in claim 1 or 2, wherein said -/

25 carbon particles and said silica particles are present in a
single substantially-uniform mixture.

30

4. A tube as defined in claim 1 or 2, wherein said
particles are present as a composite of sublayers including
a sublayer of carbon particles deposited.on said light-re-
35 filective layer, and a sublayer of silica particles
deposited on said sublayer of carbon particles.
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1. A cat hode- ray .tube conprising a screen support, a |um nescent view ng
scpeen on said support, neans for 5 eXC|t|ng said screen to | um nescence
wi fh ;f:least one elec- tron beam a light-reflective |ayer of netal on
sai d een, and a | ayer of particles ef 9r-aphite and/ or anorplRCKs 80,630

on sald light-reflectiy sai d carbgn;particle |ayer having preformed
silica 10 particles Iessg t%t'ﬁ’ ¥ ge E\Fellaégelsqrz . YhREEAD RAL
therefor andpartiglesisiveitprésentr as far womposi te cofr snbliayelrs ﬁnéludbag '

as defined i r e t d H

sai d carbon %aﬂ"gi% | \é@fﬁ*glag ggtg‘;&(fr% +%§£i§§5 8% %Cia% éﬁg ?2#1%&
in claimi otige llayestn andda2Subdalyer mf tcarbonapdrtdicdles |depopateiciors
are present LD. aTel bstgaptihal Ly-unif I xture. 30 4. A tube as
defined in c#gfﬁl%4§ié§é§m§?e?§&§§F%ﬁﬁ#&#%?%glare present as a conposite

of subl ayers including a sublayer. of. carbon particles deposited on said
light-re- 35 .flective |layer, and a subl ayer of S|I|ca partlcles deposi ted

on said subl ayer of carbon particles. -9- RCA 80, 639
5. Atube as defined in claim1l or 2, wherein sald particles are present as

a conp05|*ghof subl ayers including a sublayer of silica particles deposited

on said | t-reflec- 5 tive layer, and a sublayer of carbon particles
deposited on sai d sublayer of silica‘particles. .10 6. A tube as defined in

any preceding clai mihergin g gheviGWsg 86" ?S“an%%?éée%‘iﬁg%ﬁ‘i&%r&{ngéf S

of\g/fferent . )
viewing screen comprises a mosaic of areas of different
emission colors, said tube including a metal mask spaced
15 from said screen and having thérein an array of apertures
in register with areas of said screen.

20

7. A tube as defined in any preceding claimwherein said
silica is a dry powder produced by pyrolyzing a fumed
silicon compound.

25 |

30 8. A_tube.as defined in claim l, vwherein
said carbon particle layer is formed by deposition with said screen
support preheated to temperatures in the range of
50°¢c to 75°c.

35

_—
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em.ssion colors, said tube including a netal nask spaced 15 from said
.-screen and having therein an array of apertures in register with areas of
said screen. 20 7. A tube as defined in any preceding claimwherein said * %
silicads a dry powder produced by $y10! ¥zing a funed sili CROACBUR®.Y]. 26

30 8. A tyube ., as defined.in ¢glaim.,l, wherei.n said carbgn par't'?’efﬂe
| &yer is formed by %g'iti%n vﬁ?erf 9d 4 Q r@@?‘&?ppﬂ)r‘fag?% afey Fb‘ge ‘
t enper at uhaving @he&oreeye sMpgort | aoviewihg fﬁcreeriOtl?jerﬁon, and a

RCA 80, 639, - ts | a.ca - t ube having a_screen
support gl glhfgvméﬁgf 15?;&615%1 t'%egraelgﬁﬁggﬁ ggl F%ﬁt%e rse?akly%%? rhegEein theer on
sai d sC? estepahenbsequents to grodudirgusaldt screshiGompsasd Screen
conprise (a) pnehegti i r ] SQjs e tal Jayer
thereon to a Beaﬁpei%tét}%eﬁﬁrﬁ mn%%%%ggb?d%’ggﬁiélr?ggfg? E Qsiting
upon sai d"tadhaayerd thexean tesetemperatwrefinothe mangpcef abevta S0l T 22 e
material, and % ' | i I of, ryRon '
particl es and (%Sef gre%a 15| [ ?%‘???%?gsp\%%?‘%?%é slh%%sglénilngFyaf (r\fg'eﬂ?rom
met al - i onofeorganimheaat-molatidizablecnaterial eamte | ess than 0.1

m cron 10 aver@age Qi :3Q. met efes | | aJ , rein said
car bon particl(g'g aﬁgi)?zilﬁﬂsnl I ca @?t?é?gs?ép?ée&?%gb?rgﬁqgog

subst ant i pRrgiclesoand@rafiormed mihltica pastdsfle®owhbich is 11. A

met hod as defined, ip claim9, wherein_said carbhon particles are deposited

on sai d n%tflgﬁtylag,%?l}yoﬁfgﬁ from metal-ion residue and in which
the silica particles are less than 0.1 micron in average size. o/

10. A method as defined in claim 9, wherein said
carbon particles and said silica particles are deposited

from a substantially-uniform agueous suspension thereof.
20 '

25 1l. A method as defined in claim 9, wherein said AN

carbon particles are deposited on said metal layer from an
agueous suspension thereof, and then said silica particles
are deposited on said carbon particles from an agueous

suspension thereof.
30 '

35 12. A method as defined in claim 9, wherein said

silica particles.are deposited on said metal layer from an
agqueous suspension thereof, and then said carbon particles

are deposited on said silica particles from an agueous
. ——
suspension thereof.

gy
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ggqueous suspension thereof, and then said silica particles are deposited on
sai d carbon particles froman aqueous suspension thereof. 30 35
¥2.«-A_method as defined in claim9, wherein said silica particles are
depo@“ft ed on said netal |ayer from an aqueous suspension thereof, and then
sai d,carbon particles are deposited on1aid silica paud:i"oe&G\nom an
aquedus suspensi on thereof. -11- RCA 80,639 1 - 13.
A nmethod as defined in claim9, 10, 11 or 12 wherein the said particles are
deposi t edlby spraying. -513. A method dsi defimed hbid ofaimk? ngl@, cat hode

ray tube substantigll & nhed ' i r to the
drawi ng. 15. Aactiatcﬁjoc}%aé er%gi/&%ﬁe mdggflydjﬁ%{%%%m é%e g%ﬁéggg%ri]e of cl ains
9 to 14. 16. Ayc&prsingy tube substantially as herei nbefore described
with reference to the drawing. 15 20

5 ~14. A method of making a cathode ray tube
substantially as hereinbefore described with

reference to the drawing.

15. A cathode ray tube méde by the method

10 of anyone of claims 9 to 14.

16. A cathode ray tube substantialiy as
hereinbefore described with referénce to the
drawing.

15

20

A



