EP 0 375 229 Bl Description The present invention relates to

el ectrophot ographi cal | y manufact uri ng a viewi ng screen for a cathode- ray
tube (CRT), and nore particul ar F§ 0t35229Blhod of surface-treating or
coating dry-powdered phosphor 5 particles with a polymer to control the
tri boelﬁghtrrt chargi ng characteristics thereof. A conventional

shadow- TSNP °§)pe CRT conprises an evacuated envel ope having therein a

vi ewi ng S?rﬁ &&e&qmﬁdoﬂ s38' e@&fo to WRE&RJFacﬁJ.rE UreblfoPE cflidhd.er ent
en ssi qg ﬁ@ ﬁﬁ@eﬁ% %& g i Jodl
conver %nrcreetv Sofith %amm hd ﬁsaer%&nt EHARYIng Sher n§i@§ fﬁgrgof and a col

sel'ect i 0N asdohvdhtoHal Bhddow-FRSIAPNE ORFE KorkhiBda! anSévadiadd lohelbpsbvingoRéibik larﬁav.r@heet
of et adcreh BsMpHBthy afl brfdy Q% BRospHidr eia@sateertmta&tem&srrteaiks.amdorarétenaam Rr @dliéci ng
nMeans. orde?, méas tdd (pRAuRY Blee TORGiger RHPINSHEIAE dRidtied abwardsNle stteentbid £casrces in
conver gsiactdn 3RS of SHabldw mbdkecombiisigNd thinadulipériuredshedd fof eetahprecsi disposed

sel et | hoelopn ths Gerbén Pk AlsDisamroa eyt rBeand. Thé) epetiarsd metl shest 38ddows he ks@éen, #edmat ri X
of | i ghthe difirencpd invenverbmeiaaglessparmit tha densnited phdions b wach| beae d salectivelycaxeitspr i or
pr oces sphbgpor plements gf dwcdiesizadr enissicn  goiten s neatrixedf dighirabsorplive anaterigvaungpnfi:drepl at e
of the mOPSPhore®meptie | nner surface of the faceplate is coated with a slurry
of a phot tﬂs@ﬁerlqrrp\me%rf?rderrmnamcfpﬁ@s phehospher qlaneants on acvigwing dacerlate af the CREht  of
one tﬁr theyianar gpriage afrthe; tapeplatedis Pested wittrjaeslugy gf 3 phojosengifiyechindpicand pheppher egridlasn g,

and a Iﬁ pied tojomnit fiaht of pne %t‘%’ﬁ? °'?'F‘°t'ﬂ'?1°3'°'§o'[h°(§é'"y tsrﬁ"&h Hortyfecoatingr andadight 1  he
shadow fpildg P2 ﬁEf%r‘fP'B at"ﬁ °%Irt éé?’ﬁ 8 ing °P'}?3?‘” 4 WHH%"I@%‘&‘HC% ons

Bt palip g8 ?}’ d
o o e A et i p,qsﬂ b m@pé’itﬁzm e
for fohe or ami r 8 o p bél o?mel izin e sam ﬁz W m ja§ osrg

e .f S ﬁf@ie of ﬂ.% o ctro?n' g
e’ sargioc il . o Sied ,ﬁow rﬁ’g} re.
Each pa it aé spr Ic%r r&vrarepr 934 BEALAS il (16, PaONS &e%@.s “one

of the glgels 9. 2 excltes e respective color-emtti ng p osphor

el emgNt s. ARdWBAR &%&b&keegtﬁ%rw&wo@&s@m&tm MayPhd 66 Sapabll BPMBetiRS tho Myher

phot ol i fedtR@éne BéthdndsVBE tHe! MXE GéneraichNofDéhtdriaiHméht | davisds Sand RS -ovdNOhighbr Gedaltioh?

I ssued rbquirbinents fol- MBNIOIR, WK statitis addd&pplicatidns requiriky EbloR\WipREKumdfic el Additionally,
above- das et protblithegraphic O esss (iciuding tmaltrix procgssing) rdagires 182 rhaor Girocesdib | steps,t he
hi gher neeessitatst iegtansive pumtiing @fid thb @senefxdlean) &vaier, adquicas phdsphon tselvdgaiandresciamatien,i ces
and & eand wilizesargdhquantitiessd lelettricahenergg for exposing and drying therphospha matedal& st at i ons and
appl i cat i USsPatop.B.A75169, dssbevirto H| @Hangeomsict. €8,11868; disoludel a provess foxslectrbriotagt

phot ol i rerhinglivesstepringnoler eatwode-ian tuberd i heginnen suriase qf thodeseplate of) the BLLIsicetedvBth anaj or
pr oces sYolqtfizahlecgonductiveeaieripl aad dhon eyareoniad with p layerisf yriatilinable phatocorauctiye metedakn

wat er T’@cﬂﬂ?"?%d”ﬁwaéimbls thon) upiiesly :pheraede Eelectivalyi Bmosed (with Jighy thiguoh ithecshadoyr e
quants ¢k “b?sw@!'saét 'FtP'&fPaf% ar%ﬂwe'sz&?sg:lﬁ'ﬁ%aawﬂ molegy '?tgvetghfecaﬁﬁb%qsﬁoﬁe

2l |er n n of: cl fver, th
grlatsglrloa‘fg ° ° 'ﬁ’@’ |’§‘§?§’ﬂ'{aﬁ"ﬁF°’q§‘9 g Yte?ﬂ' lam?age 1969,
cat hode: |9 'f'fg&g’ép‘;s' ref,'

Vi

ot=4/0] Asroa aw r‘n 94; trrfarﬁny o%rn .

then u, g) ol GhlaHbst mor§ 6 GbghSlol pBHS dosmo egfa&erta ado
fRd&3 bPlichsHe ahylrédidall Chdrddnd & ﬂemgﬁmoraﬂ foRYeNEHaRIR fma br.wocandné gh

mol ecultarfowuabﬁbﬁenpabbadueﬁs Bbddlelhe 1tRE twoPatoht§ tisdidsd dh dre&earo&,grabmc SrceRemal on, a

quanis tiy, iaf eshénos Pd et PrkdssC masy of the §hmibksCdBs&ibby @beve) Wiih vdipdct 3 Gho wet

sel ect i phetbolithodRpIIS plotsds GNUB. Pati Nald,625,234 BIge Bre aipgiidsbledfo the) RetiBlsetrspharBghaphici Ve
| ayer tmocdesvel op the | atent image. The chargi ng, exposing and deposition

process i Surriiiled tApplicétion Ne.03V8o0f (RCAB2504)besed @0 IUS. Application Me 281\888lasdribes dn. €. |
gr een, imbnowed ragvdssrferdmangfactiring CRJrseen asSemblinpusingdrit@albctiicallyedherged digipowdsgadaphi ¢
SCr e®nisqpen strudiureomdtdsiald. U.6. ApplicationdNo. RER357 Mescribbs 44@0ceBaIsing swiacedtraatsd ldarrie@,

O i es| cRgadsdo impag the tihqelagiic chayge, tpgribeagshavinge covplingragent ihereenin gentrplethe polsrity
adhesi ci?dimeaaityie)oh e jepartec: pharge ot coRy oriner dnseriptionesnd sisawings olkEh Aprigaien Ne-he

por t | or?§7'3§7 if fijed Wdtmefﬁet@et"mﬂe" fontptorenesyj ng bet ween adj acent portions of
the deposodi" ?g'?' Rinpd et J‘f'ﬁ 'Fr r‘" 59 P?"?,“l“é§a'h \ é'Pct@B’IPFPQGE ity WWP"E‘P@

as tf‘f r'?‘lﬂﬂré'%t’eg s %'g%

s"ﬂ cPat" ° Ps'% |form
rechar df °by 'e %E’e the
eoer &%9 ol hgeége:am 6@@?5 vty
essence, a wet process rawbac s ove! W'Pﬁs respect
to the wet photol |thographi c process of U. S Pat No 2,625,734, also are
applicable to the wet el ectrophotogr@phic process. Qur co-fi | ed Application
No. 0378911 (RCA82524) based on U. S. Application No. 287,356 describes an

i nproved process for manufacturing CRT screen assenblies using
trrboelectrrcally charged dry pomdered 50 screen structure materials. U S

= N — 1

%’ ‘?“ 's' 7pgorg, t ed
Wi th a 'é’%n g% °"°"' '“ eloct ;% Ogg,la}?%c; ﬁcr%e i %ﬁ:ﬁmegse?



charge on the phosphor particles, thereby causing a greater quantity of
phosphor particles to be attached to each carrier bead. This inproves the
efficiency of the dry el ectrophoEBdpRREBYr ocess and increases, by a
factor of about 2 to 9 tines, the screen vver ght for screens manufactured

usi ng surface treat ed hosp 5 29 Bl Accord one
aspect t he 6 ‘\%‘% %\ﬁ%’?

cath- od§ % @8?— |‘t§§ i 8\°’E‘£B'i‘° °9Fa8 e ’é viowing”

el ect r opii Bﬁvﬁ e. oyl il 65 Sy coﬁs.&ﬁg oltin,

char ag ter|

coupl ' ng %1 Imgpo!ﬁt?or&f &9 gla% E]%ocgl%ulog@ :I‘%Jt ' Q)Iveg fo fof:ilyq;

pol yam de cogﬁg oxazo | ne but net hy met hacryl ate, polyi sobutyl
met hacryl aj dernB%hrMY)h hot pm(cfldsqe Bdid mRﬁrI’eYtU ipFe¥idle 8 eyt said polymeric coupling agent

pol y(trif |théWoﬁtt$"Udnfm Abodlbatcethargd éharabibsfssX bdil ghosphor partidte; @ddyent, to form a

coati wg MicX prbeassing baid @G0 tréaidd ChhPsphsrpaficles) Akd proteds irlcldifd dding1thd pdriciels Oto
provi de a obwmiaisbpagtedf individual spitelcy freatedpadicledni imthe fopre ot a dritpévedenn, t o control the
tri boel ect miclutieaaspeact,ahesinwotos Ipravkiescs methodsfar slirficiadregting dryipawderatl| cathpdolumthes-10
C) Pprocemsi phgsphari mirticles Feiteble tfarese édelgivortplagraphzallyt mauiagtyring revigwingcsswen for a
i-ncl udi NGRTd charaatgrideti by thastepcdfes, to obtain separated, individual surface
treat ed palformingan agypopssuspessidnaf pgichphogphapartiglesider . I n a further aspect, the
i nvent i onrgg)PVGWEDa@ aguapps gRIAHN saltion ofiabait @1 weight PPRRITAr y - powder ed
cat hodol ur? hrating said gelat} t?@'ﬁ‘f?ﬁ@rab@!a‘t’?t\i’?@‘sabg'ﬂr3§ébl e for use | n
el ectr ophd‘? ert_s'rnaﬂmge'ath '“Mﬁ%?‘&é‘ﬂ'ﬁ?‘fs sgspa"srpr'ew §°h§"cﬂa a5, 2

of

char act er i% fﬁa ' "'“‘te ch
sai d Phosfd ?,;fj"’c'f' é tF'? §?' %’%m ’8? &%‘sr;ﬁ?r&a%c Eh"FBaEegf about

0N e ght L od m T%enperature of
about 38 si on
o *phoss h dw id ot asha; i&frz&a&%&&&@glﬁa iR S4taRRRST ON
30 m gut es,nttﬁbdmvr gace- treat sar or partrc es by providing a 20

coating ofp@qlisd blﬁh Vide bé‘rﬁmy mtase.ar‘seato.t Q:# a &JB? cttﬁddmelmtrrau& a2Brahg® the present
char act er iiiwbpe® Of sai d phosphor partlc es; f) settling and decanting said

m Xt ure t eid. 2oy Schoriofla gﬁéeatassemsweaﬁﬁdbepéheﬁrﬁhwe marticles; g) washing said
gel ati n-t rreas. edlthplghselacw VafidusisRbEM theawdluticturid Y thetulssoshowrie Fe in-t r eat ed
phospbor pEIGt 1 ehows aabloaCRE IENg d glagsg@welisdsun epmprisilg @béctengular dacspiqia panbler?,

i ndi vi duab astubsdizn meckct#adonbeipt g Ehectangelart furiek $5. iThe fiunael fidrhas af interndl gongatheer .

25 | neotting (et shaivmdfmt cantacls arl anode butipr} tArand iexdends jporthe melck 14. The parél AR cerensiseson,

of a col @viewingt fergdlete ongubstialec! Srand @ peripberaldiangg or sidawalh 2§, whick istseiled/orie fornel 15| G 2
i s a sechyiaglasafiit21.dethiee olerphesphar peresn 22 figcarrigt en i inper suriace pithe facepfaleds: Tog

t hr ough oo A3 \shomy in Gi%s 2 preferably ris £ ee paen Tiish anluﬁ‘tf GHultiplieity; of isereerhelerpentsn

FIG 1. @mprised ofredemitting), gigen-emittieg gd kiveremiting, phpp ﬁ;}%&s‘i i, B (sprectivaly,
conpri si ¥gnggd ree@%ﬁ%r’%?f ttra% °at°é '«Qla °l’2"°aﬂﬁ?f ¢ fliag in ‘i‘!‘l?“'fﬁ W 'B'i‘r h°‘ect ed

CEE e

(D

coatin

neek 1%, o

peri pher ll|f ¥h

gl ass 175, pﬁé. Qtﬁr d eq;cééﬂg ol 959,, X bv%nﬁ,ryar..rn%d,mqsye rﬁ@ :
surface Q gssg,ﬁﬁ plat’e 18 screen 22, shown In 2, preferably

is a ld ne 4Gh e6ipedtitighh 1 Ha. udeasmam fidod? Icbibr terqcmtn aedire&noretrewtnaskcmr i sed
of red- eginbvabl{} Shouriéd® B cWantidrialBeans) Gh prbdéRrfiidd Sphdad rdMliers RIAY schdeh afi8MbIR AnG and
B, r espedidctrdrtgur 26,3hdwhlbgiRshatidallyCisyl thy dagiiedUiflss iDFIGE 1) iseentilly mélmted ithih the astk 14N a
cycl i c ow @erersteshdaliréc® fhidengpctron tidadls R albrighdonvstyentipaihs thgpigie tha labertures infhé mhsk t he
pl ane i n2swioithd séréen 220 ahd gun26 eayrHorasxempien@matiseda bilpdtehiiab slactiongun of the tyr®
posi t sordebaibed ihiUsS. Bati B.620:133, igsheel tp Mogqlilebal. antQrct. 28,9988« breanyl other stiteblegen.t i cal
di recti on. T telfectOciiepignadte bp hesd pitin an exdarmapagneticaletkgtionapke; suck as Yoke A9 locatdd
ot her byin dhel regjor of Ahestyrnet-to-peckdencliany Whert acfivatad, he yokg $30isubidctrotim thyee kepres 2§ to,
Al t er natnagastig fields, which: eaugethe Apamsdo scan dprizeptpiyand vetically iR aceniangariraster joyaydhe 24,
pr ef er abio{pon 2. JPQJM“HLH?FW pfvdsflactiond(atizare defiectinahis shows By therling PHRdr FIG. hakahaut ther

y Poh gmigdie, 4 ‘f“b V?FP (781 feon simRlicity. dhe; ??é’a's‘t‘,‘F"é'é'ﬁs ast“%é?ﬂectt&g bpagy pathstip #g defleghinn,

em tted %op E‘q’f' an wgos%a T Qozfelt hI’O(lP.I face%I te Qﬁf ;hegsrgp een 22
dth 1% ic ¢ Wth
AT L N i rré? St P P c?ﬂ"'b Gk 5wy e

shadow rrask 25 is rermvably nmount ed, by conventronal means, in
predeterm ned spaced relation to the 8creen assenbly. An eI ectron gun 26,
shown schematically by the dashed I|nes in FIG 1, is centrally nounted
wi thin the neck 14,



to generate and direct three electron beans 28 al ong convergent paths
through the apertures in the mask 25 to the screen 22. The gun 26 may, for
exanpl e, conprise a bi-potenti &P P28 gun of the type 50 described in
U S. Pat. No. 4,620,133, issued to Mrrell et al. on Cct. 28, 1986, or any
ot her ﬁg'ﬁ?ﬁe In Hgﬁh n\égj%el 1'élPsw ﬁ’ed'vﬁth%?u %ﬁd Wit W&Jﬁe@@uﬁeﬁﬁt@r& al
manet .m,atepiss it PlhpSlonh®
é\sa £ lectr e T el e e
beams 8 cttoee rsmnsuenﬁng A ep:wsﬁ'e asper $20is AN hrnrtﬁezatatoeén y “and
ver ti Cahctive war ) mt.ﬁrgg&%ﬁrmzm&&rgam%%e Il & Statle’ photbbshdiidie dyslandd ane of
def eceaent. Tt @id R6thddPJorrhifip G5 QHHAudAYe lafbR 32 b pHBtocshdli(o layer 84 about
t he 553rembgid$4a. &Jﬂecy@bﬁbat%ﬂ For sinmplicity, the actual curvatures of the
def | ecti Ome lpmbméths layét 34 lageriging the cbridodlive Ry 32 iscchirgéd i B @am envilomentbyeen 22
I S manuéneaitionabbsiive cdron® dischagb apdaraf (36, selipnadally showo BEIG. 3b/wttichi nsoves across
Schenathedajel B4 s clerges dtnwithitl then rdngeCH. +3200tthir+odgfhvdlte, &R0 de sic MO eadts ibeing he
co-fi | esfeapd The shadonmbsksaSds mseriedd 1. thé>panent2, Aqupthe pesitiveiinclidrged pRfOCcONdBGS 929 Bl
No. 28#xres@, thiopgh theasHagow méink, tp thedipht romjasxeppadlashdanp Bthdisposadyithip @ caryptiohabn,
r i nsed thgetimongcigethouse (reprasented pynlens 40f of FICH 3ply Afteh paoh rpasura.cthellagp ds pved édia once
agai n wiferEntesitian, tondunfiaste, the ipcidest angla ok the. elegan jppame: fram, fhe Rlestrest oy dh199 ewi ng
facepl RESUE % ’%H@H f@ﬂhth@ﬂ "WP‘PH lam gasitipnsgly diseharge the E’E‘tsr‘?f (‘,'!QIR ‘°€°6Wtﬂ5’6t ive

mat er i é’f;"’?\me dg ht spi 95‘; F Q?t'? Hé‘;&:@ de?ap?j“t?ﬂ/'@ rdft i E‘t°F't7 | ayer
34. Th remove t

54 co 'st’fﬁ %“rgt;%m ;,rf Sl ﬁ’ PEE 51?“%5 i f‘y”
photge R bl N o eséan i e gl iR R

t ezco Hi ? cﬂb% phot o on ﬁ gescrl in

K t a'

tfre” co- als ﬁ]PJoﬂtQ B &ér?{é?ns' vﬁ%ﬁr bt%Va‘?E'tdbla %Ebcés'&rﬁg
conducttd,,;b E% Bsoyi% Blﬁckcrﬂj?rf bﬂildg itable for ﬁ i |Yd hRATR&riaR Yncfiaé: FBY ﬁnHﬁdaﬁH&é‘
POSi t i Y@de’ EnOddBaltCtx6, ke En SRS LR iHSulatiyy cafbom BIBGK! THedidcl matiPMBtefidl isiprdgared .
Whi B BPWRBbIBANG ¥ pidindnt) @ pbigétiand 4 sitable GRuAJeGORtrol hgoHt vitith Rortldle tHeadgituas + 200
to + 7@0ny@bdetectric chife ithGartdd thAkb Mstli hatdal. Mip dtbIag §roshd td dcaveragiRniclBBRE 25 1S
| nser t efhbbut 5tnfiordganel 12, and the positively charged photoconductor is
exposed, Thb blackhatiiXreatariabahd \warrierteadstsorfde Gedtadindferbithoss desotiberbin ULS. Applicktanp 38
di spos did. 267,88V ave mixed imtherdeveloger 42, lusingeakiont- 0loe2 dercgitbly weight of blagk reatixynaetiaby | ens
40 ob FheQnatdials. are/ixest sodiaat the dnghodivided matrix patticlencontgct and/arel charged, el fnpgstivaly,
posi t i én,the gurtdcalraated t carieh beddsic Thee nagativaliyickargstl mitdx edrticlesr are dxpalieds fibmohe t he
el ect r gpvelgeas 427pnd eliractsyl te theorpgifively-chargeds drppasediareg piohe phatasendyetive layes it t0 anp
p05| t i gipstly deyelen @etmagt@f@%raﬂrt@ass Bn 'tsh‘e‘;'rﬂ’id‘teo@ﬁm'ﬂﬁt?'@t by melting ar thermally

i ght - B?Hdt"ﬁ |”?? %e"b‘&f Bgee’aﬁ@h’["?'?"% W%B%Y"t lgygr f°cf°'”f’b'i"?rf’taWé 2§cr een

Afte"F Iy m)ve from he
and the Ot? n 46?0 %ﬁ%, og m rve er 42
cont ai ﬁ ,.,a‘? % y:i |nse mto pganet?13

ible |

bl ack e nd selective re
ca?f)oede f g to .oﬁ ﬁ o ﬁt.n 5, @5‘5&5:
%Bt’"rh htalocfaﬁo'n é?)% o%ﬁx&t% bI ack

I' dn
mat r| Xr ﬁl 'e ron%%a Q"ﬁg EhaB&HmER 28 'rﬂem&d& r&p e@?é( aﬁ%&ﬁ eﬂ?Fn@Je’d
gener alsédénd: GéVeﬁbé? £ amleink %ﬁatysprswdahdrﬁb&mskatﬂaﬁclaé ofiglel nﬁﬁ@‘aﬁoisﬂoﬂg
t enper gérbinestridturé Hdtefial Gnd RirRédireaiod BEdr Desdd] THRPEsphétpaicies &rd stirfalss-iighted®ok I | X
mat egi Sbrfacd-ddated! Mith al suRdbleTEHAGB-BHONINYXaerial s AEscALdA HoteinD Onél thousahd Grams @ -
sul f i deurtatstreated daradribaayis @mrdombindal veih K5 tol25agrdmhsaat lsurfaed-weatod pRdsplior partidles iphepar ed
25 by swotd Bdvelopbr 48 Theeccapibrgbeadd are drefited Yoniepartinde.g, pusitiveq lohatgecdmathe) phaspht r ol
agent \nhrlicids. Jhen tpositively-tireged:ngneertamtitingo phasprer tpaititiesc bre caxpelied dioar the devgiopert ed t o
t he marepplied ipp therpositively Theargedwmreas dfdhe phetoeandugtivg layer 3dnand watin @& apddeposited omtd ze of
aboupr Herdischarged. lightrrxpdspd erRasia thej photagenduciiva|layamin acreacessdnovncasdeversalrdoyalap-
treat ewggtfeﬂewoatﬂdwreaa ofjiiting phaseher pasticlgs aye fixgslip the Rbqiesandugtive lager by Bxpogipg:theri x ed

in the$ Ya319d r hasphor, toj ipftaresh égiation whjchn Medy Ok themiAly \hendghthe dhosphercke et ri x
mat er i 3"“::%’3%?%%; A erl al s are m ())(pertjp sgmtah t the f| neI rch'vdded rr?ts;tén%x

ticl ted
car rs'fZ.ref% e 930 atl'éetg Gl o ©
t he de\ze K zat%‘e ion :Vl -l r e$§,hou <] CP ?tP?O\r) G:('Iid:‘:ql 5 e‘é)l %r ea Of
th h
r adi at ?%%&?%Eg't*ﬁ%&n*"ﬁsge“ y?é"‘ oy sl kol “'%3’ Whosbliathaet |

bondi ng the pol yner conponent of the matrix materl aI to the phot oconductlve
| ayer to formthe matrix 23 35 showfin FIGS. 2 and 3e. The photoconductive
| ayer 34 containing the matrix 23 is uniformy recharged to a positive
potential of about 200 to 400 volts, for the application of the first of
three coI or - em sswe dry powdered phosphor screen structure materl al s.

o o o o Y



40 deposited, are exposed to visible light froma first location within
the Iight house to selectively dischar t he exposed areas. The first |ight
| ocati on approxi mates the conver@%ﬁ@@gﬁgpb of the green phosphor-

i mpi ngi ng el ectron beam The shadow mask 25 is renoved fromthe panel 12,

and the aneI ed to, a, s, eve 4 |

prepar e "!(jl? % ?(?(valo urth £ e@;s treatce)g %arl r%egd;rléﬁl r} %e?&ﬁbé@ﬁlo»)% EﬂéCt ur e
mat er i al ¢ VIO y reCn?JtJn 1§, an étad ﬁe B %&reag%f b 0@‘0%0'%5@

sur f ace- p 1553, r ‘ﬁ ,@ﬁp stp r Slombits, rge controlling

et er ijal %ﬁ% sg i part g afdli Y BcoRlingSH 6fpa-@aest WAL QdtsbRr 1 i er
beads ” ardoly 9\9 JZB e b [dREBNing f abSii 'ol190 5.0 ArRiFdrETekaliI @5RAN 0N to 2.0

parti cl EWeldhf'p fit o‘i%%gmdﬁm% sQiESIG séivent thétmCedokiing Imi@él (The 3dating inRBisarthytbe

i mpart  ayppifdd & the PIRSPHof MaticleS B ofibr b Rstanpéuapdedis angfiuiidided Ligsr. (exainples 1-12), an

posi ti Veldyorim memed (ekHnPRS 1818)lof h Bfaydres fexampléastiBy Mescoated plwepiet pagtitles memM t he
devel @pedried, [deftegaed, rynetdseary GRidd telgh- « ket et saweraandadry milled, fihvequredmithet i ve

| ayer 3diomsisbdifidt suck a2 silicad melieiid Sbitl ashdernthe tedentare Celiosit axeilgelel fromi thant Cabstposed
areas of Cdrjoeatiprh Fusoaiariliwis) pnits aqaiyalent. iThe congantation of fowanedifieranges; #gns aoutl®y18] op-

i ng. The2.aleqight pdreedt of thesorfagerireatediphosphmbs phor particles are fixed to the

phot oconductive | ayer by exposing the surface-treated phosphor to infrared
radi atd OFXAMPLER nelts or thermally bonds the phosphor to the

phot oconduct ive | a elr Theo|r rocess of cha exposr n eve ﬂture
surf age. gorea'rso? iy pqog;?}ad det §?§? p%gg? ﬁh ﬂ% att?" valepladrom
exposur eV199 (A "?l%‘t F aF[ tﬂ"t}'ét ragr%ta a?& E aarg ed
ar eas ""of°°f"ﬁ‘r %g‘ e§" ’lso ; pa E dlugr;, g(gedf rom
avehi rd ?'ng r Wi Ss‘Bffdr @Eﬁm}e frorh %"r&fn%&ﬁﬁ\
ang| es it nD"mﬁ.e araap e Rt 5 R e
respecti é(/g ated. Jﬁ% %6%5 intd N & SadrifGmBth a%ryogenicRtsenddh a2 29
Bl drys p ersrerﬂtooan,tnhﬁ eﬁu asrras Nodr 0 ikt 5618s.1The Fbigklerceditice @batéeads
in the rabbdio @é&fntuiasdaﬂabﬂamnmer&mﬁt &Gbbveom a third and then a fourth
devel oper Jm Yranis P By lpBkbioRy, fdlamiae Sirfabe/Pdaiéd Glia pREhoR pattctes Gfe rikedl withabouw usd y

deposi t eglaké€ Ibﬁﬂuﬁbrd%ildnblcswﬁcé‘—tréwédeéarrar DeadanThediprsilahetbatd bohds arb Idtvalegiémdliyar eas
of the ph@itve @Rdids iidubealpasiive cBdrge fon tipr polyachitiet dudackiraateda plebsphed partidlast ey
phospher chaigememdss , ratfoe srpie thb | alaeirgphotbgraphic Screen AERS)chambteristids [i$eraep esighi) of thec| es
are sur f prosphbr maubadtuiost by oibit iprogess hvere tested @b describedhereing and Hi| resulioprg rieted iMThe
coating MBLEUre is formed by dissolving about 0.1 to 5.0 and preferably
about 0.1 to 2.0 weight percent of the polynmer in a suitable solvent to
forma cBANRY 2ni xt ure. The coating m'xture rray be applied to the phosphor
parti ées by using either a rota eva a 5( g&d | z rye xagpl es
1-12), an S88HpHYEHRe ﬁﬁxmamg& yipazojing ejs g’?

16-18) . piubstittad fopisoniopanah Jpe (y¥ipg fefperaturg e teétfe egate i f
necessarm&ed t hrough a 400 nmesh screen and dry m I led, if required,

vc\g%haf fier such as a silica material sol d under thetradenark
osi? 59“3 b el Iuﬁﬁqt &ipstilidd 1 Pofami@s. ahd S
caui val ojy g il 1% *"9"’““9 "gft" s 20 e T 0 2.
wei ght pﬁ’é}é& .ﬂtne GrhéttJ &ueale'é beX4dVRhibh dre2Hbbe@EAGHRy Of

bl ue phogfhad afdathls! |ﬁdu@§a h@%ﬁe@irg@fn&h&ﬁﬁﬁ&dre%d Phogphbr pérticBBLThD @hidgento niaeait | Ng
m xt urg %Wd'tl% SEber wigHl bRARGPEMA-Reafd@ lpiadphof 6re Sistédin aaBUIEEL sol d under the
trademark Unirez, 1548 (available from Uni on Canp Conpany, Savannah, GA),

or its emrma]eeﬂt and 500 m of isopropanol. The phosphor and 20 coati ng
m xture iS mxed in a round-bottom fl ask and connected to a rotary

evapor at or Same ahesrpth 1, excaptttaatpayiscbutylomelfiaceyiateu MIBBB, jscaubstitGted (iorcholyarpide, tahdy |
vacuurse [THBjsrsupsiituted forgsoprppanol Fhectdst fresultn fonehanging with Buozasitpne-cand @einagifaneriregted
condensebeads arh ligtedf ih FARLESTIrand Bapappedivdlyy dri ed, surface-treated phosphor is
renoved fromthe round-bottom flask and dri ed on a fluidized bed coater at
about 7OEXMMRLES for 30 minutes or until all the soI vent has evaporat ed. The

dri edéghosgﬁgor fl akes argul verr Zn?l%yr{d@? § 9 2" ﬁﬁ‘i gg qurgt hEEEfPfgg“ .
Cryo ic ne
thr/oggh fsosd?smlmﬁ mﬁif%‘?P’?P e'grg'ry'f'ﬂ Sfﬁtit?ét F et (PSR Q\ Phosp l(')r i's

dry-milled with a flow nodifier as described above. 3 grans of

dry- powder ed, polyam de surface-treated bl ue phosphor particles are m xed
W th about 150 grans of fluorosilane surface-treated carrier beads. The
fluorosilane-treated beads are triboel®ctrically negative and thus induce a
positive charge on the pol yam de surface-treated phosphor particles. The 30
charge-to-nmass ratio and the el ectrophotographic screen

(EPS) characterr stlcs (screen wer ght) of the phosphor rranuf actured by this
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35 Same as exanple 1, except that poly(ethyloxazoline), PEOX is
substituted for pol yam de, and nethanol is substituted for isopropanol. The
drying tenperature is 65 [err] EPO3PR2298B% results are listed in TABLE 1.
EXAMPLE 3 40 Sane as exanple 1, except that polybutyl nethyl nmethacryl ate,
PBMA, i 6titut ed for pol yam' de. and tetrahydrofuran, THF, is

substi | sopropanol . The drying terrperature is 70 [err] C. The test
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are |i skadrigy TABLE 2. EXAMPLE 4 Sanme as exanple 1, except that

pol yi soputyt—met hacryl ate, M BMA, is substituted for polyam de, and 50 THF

i S subst idamb asleXamblei 15 e RNy (trifilicetiiyindthatigiate), PSFEMA; ischisstigied Gor pbiydiide,

f 1 uab oand fevh-is substitd@ed o0 Sbprepasel.t Theadrgl lempatatura i 48 -iCs Thdl tastredultBlaleSistedamd 2,

respectraBae /. EXAMPLE 5 55 - Sane as exanple 1, except that

pol yvi nyl pyri di ne, PVPY, is substituted for polyam de, and chloroformis

subst | E¥aMRLE®r i sopropanol . The drying tenperature is 85 [err] C. The test

results are I|sted |n TABLE 1. 5 EP 0375229 Bl EXAMPLE 6 Sane as exanpl e

1, €%ceptSaMpRe osam rorh theb fisecelluogm, NGLs issyyalifuted forepphyRmidepiidyasaae,is and an

aqueou§“bIU“‘ﬂ%fP"c'§?Pf°Pa'l9& tp3i rasultsam listed IHTABLE 25 0pr opanol i s used as t he

sol vent_  The dry| ng tenperature is 100[err] C. 5 The test results for

fl uorowﬂﬁ_ and am nos| I ane treated beads are I|sted in TABLES 1 and 2,

respect|v EXAIVP E as xa
(1o ik i G ey @“9 IS oo
I S
test Eﬁos s ar es%]{dl st ‘r'beh %ﬁ&’ﬁﬁa Q Same as exanple 1,
except gkRmbLeot r ocel | uI ose NCL, is substituted for polyam de, and methanol
I S sygbstTtuted for isopropanol. The test results are listed in TABLE 2.
EXAVPLE a7 as exandro, BixaopBthal PHOX s @ishiuthd) 8 phiimideabid mibtoll i€ Gitktitats® 1of 0at ed
Wit h aisbprégahdlhthe BRI e&M$ ar6 Rsidd iMPABDEXL Ur e of pol yam de and isopropanol, as
described in exanple 1. The pol yam de surface-treated red phosphor was
t est ed EXaAMPIEsar | bed herein, and the results are listed in TABLE 1. EXAMPLE
10 26 Sanme as exanple 9, except that PEOX i s substituted for polyam de, and
met hanol 25 gens of gieert edle Plmsplios pptickgsdArS/CGu.Ahare ceatad withsaul weightrperchit codidg i n
TABLE mixturexph\rolyEmite agd) isoiiepannl.caseesdribest in comanepla & Thiapolydreide puslace-trsiaied green
(ZnS/ Cahosphor wscestaspe descuiped fhergin,jang the dasults pee listed in Eilng m xture of pol yamni de
and i sopropanol, as described in exanple 1. The pol yam de surface-treated

greéﬁ was tested as descri bed herei n, and the results are |isted
in TABLE 1. 35 EXA LE 12 ex t PEOX |

subst (et JP @atfanﬁfe? £ ST BLToPEP P SHRIBLII | The
test rERIPRE E° a’FH 40 EXAVPLE 13 150 grams of bl ue

(Zn_S%AﬁEE@ hor particles are suspended in 1 liter of deionized water and
dr<per 5 m nutes at 105 volts using a Prem er dispersator, avail able

from Prensgrods! bt dide ¢z ﬁﬂ%dﬁh%horpéamclel he BBB&BSHDFn P ek Iof laBiSniZeh Swaft [Ayved to
settl ed@ﬁsﬂseatd? 50RmAdatae $05 vbiEusing QM6 dBEdtdr] Failablb Forh Proride Mir ColRed@ch, I N 1
liter oh. o sHabph6IChaRies bre aflkiWdd B $ektBRNY Yre RIbERRE.Ce PRISPitON Bar&&ﬁsl&d f38uspén- added
to theqph@asphier of Wsiphal Witer, didca GOdnG! propardal gElid Bolutfon N5 @B thy pRodBior | NG
0. 56 gkapension.Jab gélatin sokitidh G preparedf by bavbiiniyi (ZsBChrane bigdelatin in 500 ml of deionized water
and heating the solution to 38°C, to achieve a clear solution. The gelatin-phosphor mixture is stirred for
about 30 minutes and then seitled, and the liquid is decanted. The gelatin-coated phosphor particles are
washed twice and then resuspended in 1 liter of deionized water. A suspension of blue pigment particles is
s0 prepared by adding 0.25 gram of cobalt aluminate fo 100 ml of deionized water. The blue pigment
suspension is ultrasonically dispersed for 3 minutes at 400 watts. The blue pigment suspension is added to
the suspension of the gelatin-coated phosphor particles and then stirred for 30 minutes. The resultant
mixture is allowed to seitle, decanted, washed twice, and then filtered using a Buchner funnel. The blue
phosphor is dried for about 6 hours at 125 °C, then dry milled for 30 minutes in a 1.5 liter jar mill half filled
65 with 6 mm glass beads, and thereafter sieved through a 400 mesh screen.
3 grams of dry-powdered, blue pigmented gelatin surface-treated phosphor particles are mixed with
about 150 grams of fluorosilane surface-treated carrier beads which are triboelectrically negative and which
induce a positive charge on the gelatin coated phosphor particles. The charge-to-mass ratio and the EPS-
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and heating the solution to 38 C, to achieve a clear solution. The
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surface-treated, polyner- coated phosphor particles are screened through a
400 rreshmammsaa The spray-dried phosphor coating 30 nethod yields a
free-flowing surface-treated phosphor naterial that does not require

pul ves i zatsame aDéxafply 16, Bkdebt thell green GHosdKBr (2AhS/CU,AMY i SubBGt&For B! pfedPhéi EThe test

sur f acerebulte aledistepindapdrar particles are m xed with about 150 grans of
fluorosilane surface-treated carrier beads. The fluorosilane-treated beads
are triboelectrically negative and thus induce a positive charge on the
pol yam de surface-treated phosphor particles. The 35 charge-to-nmass ratio
and the EPS-characteristics (screen weight) of the phosphor nanufactured by
using a spray dryer were tested as described herein, and the results are

“listed in TABLE 1. EXAMPLE 17 40 Sanme as exanple 16, except that red
phosphor (Y202S/ Eu) is substituted for blue phosphor. The test results are
listed in TABLE 1. EXAMPLE 18 45 Sanme as exanpl e 16, except that green

phosﬁ%or (ZnS/ Cu, Al') is substituted for blue phosphor. The test results are
listed in Table 1. 50 -
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between the mesh and the glass is about 10° V/cm. The test panel is located about 7.62 cm above a
developer containing surface-treated phosphor particles and carrier beads as described in examples 1,3,13
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and 16. The developer is closed at one end by a screen suitable for passing the finely divided phosphor

particles, but not the carrier beads. A puff of air (velocity about 10* cm/sec) separates the phosphor
particles from the carrier beads and expels the charged (e.g.,positively-charged) phosphor particles from the
doveloper and towards the metal screen and TIC-coated glass plate. The resuitant electrostatic charge on
the TIC-coated plate is measured by an electrometer, and the mass of the phosphor particles is determined

by weighing the glass plate before and after the test. The quotient of these measurements is the average

triboelectric charge-to-mass ratio. The phosphor deposition area on the TIC-coated glass plate is known and
controlled by the size of the aperture in the test panel. Test results are summarized in TABLES 1 and 2.
The surface-ireated glass beads include a coating of fluorosilane, to impart a positive charge, or
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control-led by the size of the aperture in the test panel. Test results are
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5. Méthode pour le traitement de surface des particules luminescentes cathodoluminescentes pulvérisées

a sec qui conviennent pour étre utilisées dans la fabrication électrophotographique d'un écran de
visualisation pour un tube & rayons cathodiques (CRT), caractérisée par les étapes consistant 3 :
a) former une suspension aqueuse desdites particules luminescentes ;
65 b) préparer une solution aqueuse de gélatine d'environ 0,1 pour cent en poids ;
c¢) chauffer ladite solution de gélatine & une température d'snviron 38°C ;
d) ajouter la solution de gélatine & la suspension aqueuse de particules luminescentes pour former
un mélange ;
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