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The present invention relates to a liquid coating nozzl e, method for
manufacturing it, liquid coating nethod and |iquid coating apparatus
for formng athin filmby 10 coating a liquid on an object to be
coated such as a cat hode ray tube, a sem conductor substrate, a
liquid WOYB®B substrate, and a substrate for an optiRBCIIRIVOME2
The present invention also relates to a nethod for - manuf acturing a
cat hode ray tube as an application of the 15 - above- nenti oned nozzl e.
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- 2- For exanple, three kinds of phosphor picture
el enments for coloring in red, green, and blue are forned on a
phosphor surface of a glass panel inner surface of a cat hode ray

t ube. These picture elenents are regularly 5 arranged ég“@“gﬁ%ﬁ@r
strip manner vi WOR™%3% o- adsorption filmwhich is cal

matrix. In a case where such phosphor picture elenments are fornmed by
coating, aliquid
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coating apparatus is used. The manufacture of the phosphor

surface will be 10 descri bed as foll ows. First, a photosensitive
“resin film is formed on a gl ass panel inner surface of a cathode ray
tube. At positions for form ng phosphor picture el enents in a
porti on wher eWOHEM3t osensitive resin filmis forned, PCTAPST4nor
formng section is manufactured through photo- 15 reactive nmateri al
coating, exposure, and devel opnent. The- phot ol i t hogr aphy t echni que
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mainly carried out by rotary coating in which the slurry is coat ed
on the panel while rotating the panel.

-3- Such rotating coat is described below. First, a
slurry in which_ a hor is suspended in a photosen3|t|ve hﬁﬁbn S
poured in the 3ﬁgﬁﬁﬁer surface rotating at a . | ower spegﬁ" e
poured slurry is gradually spread on the 5 panel inner surface due to
the inclination and rotation of t he panel while the phosphor is
preci pi tated. 't xEEIOE IERICLNIL. FIRII2BRICHWT, LRANT HE
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i mportant to obtain a uniformcoating filmw thout coating

nonuni formty in the phosphor coating process. For this pur pose,
there are al ready proposed a nethod of 10 periodi cal ly changi ng
the tilting angle of the panel in synchroni zation with the rotation
period of t heWQAIB8p793f or - exanpl e, Japanese Unexanm nedPGE TRIFIPo462
Publ i cati on No. 3- 122944) and a nethod of carrying out the regular
and reverse rotations of the panel (for exanple, Japanese 15
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panel |ocated upward diagonally (for exanple, Japanese Unexam ned

Pat ent Publication No. 55-57230) and a net hod of shaki ng-of f the
panel with the panel |ocated downward

-4- diagonally (for exanple, Japanese Unexam ned _Patent
Publ i cati on No. we»7888230) . In this procesFCTHRIT
superfluous slurry is di scharged outside of the panel. Next, the
coating filmis 5 heated by an external infrared heater to dry it.
Then, a
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shadow mask is set and subjected to exposure to ultraviolet | i ght.
The irradiation of the ultraviolet light allows a phot o- cr ossl i nki ng
reaction to progress bet ween a phot osensitive resin and a
photo-initiator while an exposed 10 portion is insolubilized to water.
After the expwnenspmshe shadow mask is renpved and a BEH/RIGMMENt s
carried out by a hot water shower etc. to wash out an unexposed
portion with water, thereby form ng a phosphor pattern only at a
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displays. Since it is difficult to see a screen of a cat hode ray

tube having a conventional curvature due to irregul ar reflection of
‘external light, thereby increasing requi renent to meke the
configuration qf th creen 25 conplete flat. Moreover, %ETHEW ired
‘'to acconplish HWBﬁﬁ%d% - 5- | um nance an I g
resolution at any portion in the central portion and the peri pheral

portion of the cathode ray tube-
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use di splay due to the devel opnment of the Ofice Automation

environment. In order to neet the requirenent, as inproved 5 manners,
for exanple, there is proposed a nethod in which in formng the
phosphor surface, a slurry is linearly coated at short tine in a

gl ass panel i WRY/3AW{ ace. However, the aboREUHI¥MFhed
nmet hods have the fol | owi ng |ssues 10 (1) The conventional
slurry coating nethods require little | arger anDunt of the
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(2) In a case where a slurry is linearly coated, it is very 20

difficult to coat in a lamnar flow on the panel a coating liquid

di scharging froma coating nozzle. Therefore, for exanple, there is
caused a si devvi\;g %@H eri ng phenonenon that the liqui Hﬁ”’

di scharged in a P on per pendi cul ar to the nozzle Sweep
direction, so that uncoated portions 25 are left on the panel inner

sur f ace. : - 6-
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An object of the present invention is to provide a novel nozzle

whi ch has a superior characteristic as a nozzle for flow ng downward
the liquid in a linear or curtain shape, provide a met hod

for efficiently 5 manufacturing the novel nozzle wth high
‘accuracy and wo9730MYrovide a liquid coating nmethod and appZCITeeyopisz
using the novel nozzle. Anot her object of the
present invention is to prOV|de a cat hode ray tube nanufacturlng
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coating schedul e of phosphor surface formation (phosphor screen

process), a phosphor surface of which coating pattern has a uniform
quality can be inplenented at a 20 hi gher | evel, and a hi gh-1um nance
cat hode ray tube can be suppl i ed. DI SCLOSURE - ON
In order to acCRS?¥® the above object, the presen?Ethgﬁpﬁgn is
constructed as foll ows. -7-
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According to a first aspect of the present I nvention, there is

provided a liquid coating nozzle for coating liquid on an object to
.be coated, conprising: a first block which has an inner
liquid reserving 5 section that extends in its longitudinal direction
and an WaHIBPM3di scharge section formed in the | oPfeRIFIHPMER
direction at a bottomportion of the liquid reserving secti on,

t he inner discharge section being conprised of a plurality of small

holes or a slit;

space defining T ?:ﬁé%)&ﬁ”r§%¢\?ﬁ&’{;e%§$%%i5%?&§%%g$ﬁ&t‘g‘i'jnner
discharge . aeBERL RELYER | Srt i R Se BROTEH AR B0t om
portion of the i nfes BRACSH-dA% 24 &4 Y 2T PBAT '8 ommon'5 2/¢
FAcHE3ERY, 10008D. 1000mmaDHA 5 R iRNViICH
BEERDTEIENTES, Ub. M 44, 4 8OPLMERN—T
TH->Th. /ANVADRESHFBHBHENRY ORGP £ 72 38AHEICH
LTHRBERBLIN I ANVAZERLT. SORET) XV 4 28%5
I ORERELRESBIETEHI LS5, HOOAREEETS
SEitdky, RT3 h A RERTOMBEZEEAE TS LotTE
5o |
$1709941m\ﬂM&&%t6¢ﬂ44OEﬁﬁ¢b%E$ﬁﬂ
KR-TEIRNEB VA ENL2938k41a, 41bhSU-T
3, B27uv542%, M.ASOEFGBIDLERSHRICHE»THl
ARNEEIcLoONMEN228H42a, 4205H TS,
BETEH4313. MALOKBRBELLSLHSUEHNE43 2%
1%, cOBHE43 a3, METEERTAECHTIASHARIL
&, HBOREIILA 4 BBIUNNELBOTHFE L, 1o,
WEB B 4 3 0O—H0 &tk & CHREDHHROB N EELSDEN
Ehwic, MBRETEALFRE(LBILOFELL, HEFRE4
SONERETEAITXRE(EZ-DHICR, BME43aRBTESNY
SLEHEETAEIMFE LY, EME4 3 aicli-TEBHNEDLS
S LB BRASOWEMETEALIRE(LBILLEZRTS
E.EREAS aRNEFEEERTAEICH LT T SELULED 0 EX#EH
FE Lty
SHEEEN4 60— LhEM s TGO EEORNEL LD
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15 bei ng conprised of a plurality of small holes or a slit and
formng a gas flow that externally surrounds a |inear or
curtain-shaped liquid flow that flows downward fromthe i nner

di scharge secti on. According to a second aspe

present 20 WRYRPM3n, there is provided a liquid coating ﬁ%q@%ghgﬁ
defined in the first aspect, wherein the first block and t he second
bl ock are each conprised of bisected bodies divided by a vertical

o are oL P B s e« MM St s oL
Lbve E7. SBKER4L 6OMERETEBRTAE ( EBRBIR,
E17052410P%270 524 20BA50E 3B FE2EH
HELl, L. B1709 74 10H27 09042084 08(K
BREE1 Ty 74 10E27 092 A 20 OARDTIRARD LT
HKER A 332 IRANEEA 6 ONERERLE VR DML L4,
A4 8DIBETLEHA ) LTHHBOEBIEEZ L2053, 0L
SHEBAB CLBIEBEL1 70418270 7 4 20XTNH
BEHET 300 E Lu, SEERS4 6 OMERETE 321k
0. D, E1T0w 41682700/ 4 20BEEERTI L
AERTHE, AHHER4 6 ONERKIL. PETEEERERTIRD
TRE(RONTINAS EXFE LY, SHEBR46081 70524
1MOES. KEFER4 3OEME4 3 2 LRFTHE L0 bENE4
3ak0b@EPONERNETHS L. HANEL 13- T BB HWHED
RERDLENBEERIT 52 E0TE S,

SHEYRA6 LA 48 EOMITTEER4 B THE, SHR
EBRICERTHEOICLTEL I ENTE S,

258412, 41bDBH-THNBEE1 Ty 274 1DMAL4D
ML, kEASROBETITS LHERSHBYTHS, M6IKHH L
Sic, MEBBRELIBAZEMA3 2, 43bEFOBELTEVLS
Bik2@41a, 41b%. MRZEM432, 43 bOMOEHE—E%
HET 55 HEBRHLTHVTEANGA1a, 41bi R4 448
BE5noOMEdda, 44 bEEABIMTE Eickn. BSRRT .
SouNMEk41a,. 41 beBI0THS,
_2ﬁﬂ¢42a.42b#6ﬁa?h6§270w742®$%48®
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- 8- According to a third aspect of the present

i nvention, there is provided a |liquid coating nozzle as defined in
the first or second aspect, wherein a shape of each of the smal
hol es constituting each of the inner 5 di scharge section and the
outer di scharW@9¥¥®¥on is an el ongat ed hexagon. PCT/AIP97/00462
According to a fourth aspect of the present I nvention, there is
provided a liquid coating nozzle as defined in any of the first

hel i oed sur f ace BT & MERTK B @G TE S SRR A HRAER A LA on

's positioned. . 5. surEsd 6 LBk 534 h%%&?%ﬁu?&\pfesem
KAASE2@A22, 42b%. BRKEMA6a, 46boOBOENE—
EERETSLSUBRDLTEVTERINEL2 2, 42bIc/IA48
AMBTALHONE48 2, 48bERABINTIC Lok, BYH
TE53RAEEL22. 42b2BE0THS,

tOXSILTHESREAAEHA1a, 41b, 422, 42b%H1

033 L5 IMATT, ARSI/ v+ (NRER) £Mic0hTE
TLR (NFREW) TARGB41a, 41b, 422, 42bEMAYT
ARETEETE L&D, H1~5LRT/ AN448B503E,

(% 2 =HTEAE) |

B11R. ARHAOH 2 REHEC & 2 HERHS /) AVERTERE.
B12i3, 20X - XBEOEABAETH S, B11. 12KH0T.
HEBHER/ ANV401E. RORTE->TNAI ELIARRE 1 REETEIC
LHBHRER ) XN A ERUTHS,

SO AN 0T PR EBIESHEONLA 415> TV BN,
MLBIEE i 8RI2 L4 4 OMOTWRICE SN 2ODEHFBAY » 1148
2, 148005 -Tnd, B17092410#:8%5BEIZ. H27
ODw?4 20THEREE—EAERTS L CHERDEATHT, /)
LA4RE 1 EEBEO LD LRLE, X&30SHBOMNSH-T
NBR, BEIREDELH->TOT, SHEFBHAL 6 LR>BH-TUE
Ve W27y 74203, HERLTE (B11. 12TRERSNT)
DERMTH-» THALBEIRY» 1482, 148bEMRATAL
HOBLEBEELTVWT,. Bl 70924 1 005 ERABICEESH
TAYwb;148a, 148bEMELTL S
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I nvention, there
any of the first t
section has a sect
|l ong as a required
According to YO
Is provided a liqu
manuf acturi ng a no
coat ed, conprising
reserving section
I nner di scharge se
bottom portion of
section

s provided a liquid coating nozzle as defined in
hrough fourth aspects, wherein 15 t he gas reserving
i onal shape which is made as | arge as possible so

strength is mai nt ai ned.

aspect of the present ' invéﬁ?vgﬂvmf%ere

id coating nozzle 20 manuf act uri ng net hod for
zzle for coating liquid on an object to be

SO SRERE) o en. niLERESERORIR 1T 2 s

d an

(%?Eﬂm%#ﬁQWUgg*%ﬁgﬁﬁﬁﬁggwmldHemim1m a

quid réserving se

(55 3RHEHE)

B13& FRPOFEIEHEECLIRERHERLETTHERTS
3o

H13is\WT. BEBRHEE LI, 2 ITHKEN16 : SOKE
DEBREON T A RN 22EETHRICKFHTIEXRMI L. 5 R
NRV2ITHEAGERELELEB TS XA RERATEAD) KR, B
1RBHED ) XV4 L, JANVAEEXHBILTXFREERTEY
FRICBHEH3 ) AVBHB5 L4HATH S,

EXFEIRABROBHATH Y, 2O THICIZE— ¥ 28 UEREYHE
104MoFF ST B, Bk, BEXRHBIIBEBREON S5 /%0
2044 XK LABRO bONARINTH ). BERHR 1 0cHB:
BECZRIHohT 3, EXHEIOLEOBEICIE. fHOKES
BETHHORNELETHHEE]L 1 ¥ERENTV 5, BBl 10
—FECNBICEBHO] 2R o TED. REOBEBEIZIHSH
BHLIhTENAINE, EXHVIOPRIPIZIZ, A5 X2 N2
AERTHLOORELDOEEAL] IVERENATHS, EWALIRBY
SARRNZOABIZBR SR THY . TOARBICRBEORG LS
L5350y —AVEH 14X FITohT S,

JAN4E, TEIK. XABICHEAZAAR LA/ 2/h 44, 48
2573, ML44, 48DFORIRBGEHROBAY A XDH S5 XA
ZN2DXFAERELD+5ER,

JZANVBERSR. B138LURL4KRTLIC. EXRBIO|
HEBINEYSRKEUS 1R0AA FL—A50&, B13RAD
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-9- bei ng conprised of a plurality of small holes or a slit;

and a second bl ock which has an inner space defining a gas reserving
section that extends in the |ongitudinal direction outside the
first block and an outer discharge 5 section fornmed in the

| ongi t udi nal WOBeTN at a bottom portion. of the inPEHIPIHRME t he
out er di scharge section being conprised of a plurality of smal

holes or a slit and formng a gas flow that externally surrounds a

10" ner di scirip kabioh e AT BERE et artnd LT 1"
A4 OTIZ/ %> LEEER (BFEB) 2HhACEEINLEY
FU—L52BLURBTU—L5 3 EEELTNA, K—bx UM5 1
HZOTREMSS5 T, 58Ik VEREEIERINTED, MES5T
ARMICBBHE— 75 4P ERIN TS, BB T L—A5 2R354
FL—50icRAShBERMES 5 &, K~L* V5 1iclaa >
K—NF 9 56 EBRITISKTB, EB7L—AS3iC@R MV~
V5O RENINZEEWED 55081 5T 3,

B#H7L-4L5 28U 70—4031C. W13, 147t &
312, J AN ARBORHEBRA 6 BN EBATEEHD200ES,
BAR (NFER) 2, WHBEH A4 3 CHRELER L THAS LU
TEEHOREEABRUE LR (DRER) KBTS TNS, ZIW
ABIZIZITR—2302a. 30bHERSREN LTHEEIATL S,
T74%-2302, 30bRE]AERTL) CEAERS Sic@MkEh
T3, BRESABRUHHBCIER ~23 1, 3 20EREREN
UTEHEOATHS, RRA—RA3 1. B14IRTLIC, FTHRY
THSESERR LT3 IOMMBIERINTIS, BRA—Z3 20
BREA LT3 3ORAMIC LT3 6EALTERSNT NS, BRAY
73 3OBAMICHEAXEAVRELEBTE5 734607 35%
NLTERIN TS, JIT BEZERSEILIICLADIL, B
B BIRE SRR XV 41T RS L h Rk
THRTIOEBLTARHTHS, RERBELHII LT3 5%MH
BHTANT 3 6AMY THELERT—231. 32RERBSETER
HOLREMI T B,

BEI7 L—L45 25 X UMM L—45 30ESEABR, XE5ALE

18



second bl ock are each conprised of bisected bodies divided by a

vertical plane that expands in the | ongitudinal direction through a
wi dt hwi se center of the inner discharge section and the inner

di scharge section and/or the outer 15 di scharge section | Lsed
of a plurality Y¥PoEREs hol es, the method CoNpri sl Ng:
positioning two bisected bodi es which have been preparatorily
processed with a groove- shaped space t hat serves as the Iliquid
reserving sectio gyi%. t r B Mg fign an
openi ng pl ane of P‘h 00 % De‘”’q@&ﬁg a—?ggﬁ?ﬁ ? ?’néggangfaﬁ?ﬁ:géﬁ

pl ane; and 1Y I NE A ooves
for constituting flhsem srral h?ﬁaﬁ% % 01?{:2 ?ﬂ bi segﬁ?ﬁ%w%?él es,

wher eby processi ngrg{ gieR gL AY 8- ISESTI OB B G kERE 4 9 (2. M4 4.
480N P LEVETEBOZMTH Y. ZREBRCBR TSI &
MCEBES TS, & £BELAERRERN HROER
K5, MESABRUHHBI, XARICECEMTHAMEEERS 3
IKORD T B, BEEBE4 313, HEICHXTERIER AR
ERITHY, TIEBINAHEREETCRYEELEIVWEIRH-T
W3, BEFER4 3. BERTHIA4 412288 ->THT, [EEE4
QOHOIEVTIALL BITEBLTINS,

COLIBHMED ) AN TERLRGEEERBRUEDEHBLTH
BT5E, BARTRT LI, MA4DORT T RROMBER2 2%
AR SERICES BRK2 11MEch s, COkER2 212, RN
DL THREH2 1 BhhTONB I LB Eh3,

TiT. COX3 MR E IREREOHBRERE 1 OB
WTRBAT S,

ﬁﬁﬂ%mﬁﬁﬁﬁmﬁvZA*wzmﬁiﬁ%3r§§én‘Eiﬁ
BIHNEDEFABMRYHEICHS &5 cEERHWL 0CWMOFHII5H
B, ST ISEMNT/ANTI6EMLE, INRLDEREF—R3
1. 328XV AN ARBORKERER 4 3L BARL T RSB IRER
F—=R31EALTI 2340/ XN4itBBEND, £t ERE
B8NS/ XNVAIMES NI BRSRBSINE, MEShERIL
Th—R3 00 SoEABABLETESKEEN4 6 1cBAZ O, £2TX
FRICED > TRF B 4 91BN G, SEEEL QSN ERIZ
CIEBRTIMICBROER2 1 &7 > THBH SRR B4 8H S
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-10- According to a seventh aspect of the present

I nvention, there is provided a liquid coating nethod for coati ng
liquid on an object to be coated by a liquid coating nozzl e,
conpri si ng: 5 - usi ng the nozzle as defined in any of the
first WSS i fth aspects, for maki ng the outer di sERANPHIN0462
section face the object to be coated and then di scharging

HiiEhsd,

A BREVTIFRLVBRE-RI1ZBTI V7 3 45482
ENIHARRGEABEETRENBE A 3 KEB ShXFHIZEX 3,
Z LT, BHROZRICL->TARALBMA2/M 4 40 BB ENTE
DERICBILIICLTRIROBE2 2PN L4 8B ->TTHICHEB A
N3, B, LORDHEBREBRE 201 AL ->THRUIHER
200~500cc/minTh3, |

IOERE LUMGOUHEMETS S, BHE—2 540k DH—1
FUML 1 (0L TER 7 V—AS 22 YHAIcBEBIEAZ&T/
ANAZEYHRICBBEE S, AAIE, B18IIRT LI, SRR
W2XKEFBBICERSHIRET/ ANVEXREFRBICBHEE
Do DL UT/ ANVADoBEERBIELANS ) AN4EYHB
KBHEHBI LT, /JXANV4hotBah7 kK2 20 eEBEOY
SANRNZIBHIND, REOCRBEIMTTHOEEMEL 0T
hEXHE3%240~50r pmTHEKEE T, HEOPREBANDHAZE
Wroo, B1QISFRTESIC, E—999% 45 X1 %ZN2 LHIIEEL
THERETERISTEAREZRRTS, TLT. 207+ MYV F57
Bl > THEZONEICEASBEERLEOL, COTEXLHTIE
BOBTEHFANRNRN2EFKEBO I BOBXGEHIREDOMNEIC &
A< MY v ) RREBRINE, o

SITR REMICHRICHBINLKRG 2 LERI Lok IdYg—.
BRROWE 2 204 SRRV 2EBEHINEZDT, JANE4EH TR
REANVZERUTBBHEALZ LU T—EDREEZRF L THEZ A S XY
RN2ILBHTED, O, REHHBEBBTLI LT, BHLS
PORNVE—-R@ECBEEBREAEDOHREZMA TRBBITERTE 5, 1.
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the'liquid flowin a linear or curtain-like shape while di schar gi ng

the gas flow toward the object to be coated 10 t hrough the outer

di scharge section; and novi ng the obj.ect to be coated and
t he nozzle [ ively to each other in a direction whi cts
t he | ongi t udi na?""cﬂ"s@%. on while discharging the |iquid. %'m
According to an eighth aspect of the present 15 I nvention, there is
provided a liquid coating nmethod for coating liquid on an object to

be coated by a Ilqﬁib{&&myf}fﬁ#&q %aﬂﬁﬁzf?‘cﬁﬁe‘t%ﬂﬁ%%&f?ﬁﬂ\

aspect, further

super f | uous |iquid £ gqm t,ﬁ\g‘gt}i ec4 803900 g(%{% y\hukq.;blz bg?&dyand

rotating the object tfo De ated a ter e object to be co

her eat ter, dry ng%‘a;”’ﬁf‘éu.%’%%”mé*?n&ﬁﬁ"’ oOLhers and

(% 4 R &)

ZRADE { RELEIC L 2MERHEER. BIXEREIC X328 E
BEEBIIENT, SIEHEBERICLS/ ANV4DRDDITE 2 KWHRE
X3/ X040 (B11. 12) 2RVEIEEARBLTSAS,

B2RMHED / X4 0T E AL EERBRCENEHB LTH
BT5L. BROERROELAMHRY v F1482a, 148bioSi
FhaELbiz, 2OBEKICES &5 RROBEHRIVINLA 4 2 SBEE
a3, CORERIZ, HEEMIE(TLERCEI;MMTINGZ LU
CHHEN35,

(58 b K R8)

ARFAOE S KLV EOBRERFER L, FIXKEEORSEREEE
KHVT, / ANV4DEEIFEHNKEBR TRENRMORSE E 12138
FRICHLTHDLEUEB LIS/ ANVAERELT, ZORET, X4
E2RHRHRYORSRIE - RS R ETBHEILILILELOTSH
B0 JANAEMDITTIHEEABEEAS I LIZL Y, BROBURT
BRENBEMIEI NI LTHOMBERD T A ENTE S,

(% 6 RELE) -

ARFOE 6 KEBEOHEZRHEREIL, £ 4REEEORERHEE
KBNT. JXNV4 0 DR IFMIKTEER TEANRYOR TG £ 1213
BAERICHLTHD ERBEIC/ AN40XRBLT. CORET/ X
V4 0 EREHUNORF R E LB ETBHI 2L 5L
DTHB, /AN402MDICTHIARLBHELLH LKLY, A—-F
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object to be coat ed. ' According to a ninth
aspect of the present I nvention, there is provided a liquid coating
apparatus for coating liquid on an object to be coated, conprising:
‘the nozzle defined in any of the first through 5 fifth aspects; and
‘a relative noWHE¥W0™evice for noving at | east 1IP97/00462

SROBBRTRRNRYIBHONIRBORLENTS 2 LN T3,

(% 7 EHEBE) |

$1. B3, sARESERBBICSLT. RALESBINILL 4Tl
AL ADTIDRE EBEBORY » FTHD. ANEHBHUI 4
8T CPHLA BDFIDEE LBORY v FTHBE T ENTES, 0
BA . AR SBEE Ui h —~F R OBERSHN BT HE A E - T
BFT5EE I OREHEND SES H— 7 VRO KSR R
8D SR T 30

(% 8 RIHAE) |

£1. 2. 3. 4, 5. 6. TR TEEBECFVT. 1 7ay
41 DBGBEERA 3hORGEMMLE OSBRI LEDT 210
OEREFR (RENDTR) tHENTH43AZAEEI Toy241
ORBEEH A INEEET S ENTEE, BRERELTR, £
A, E— W EDMBAYEFTS D, RAF 2 RFREOMMEL
RBHOBHER - EMTEB LD, F5—4 LORNIERTS bO.
BB, TOy s RACREE ISR ERT I DORELR B L&
LI OEEICRB I A RRRIBRAIUIFRLEMILLONERS
33, JANVEBETIRBREEOREIS LT, BRERTHRES
MBUIDERERALED T LX), BEOBEE—T I BET
BletTE, HMBE—RIBOI ENTE B,

(% 9 EHIAE)

$1. 2. 3. 4. 5. 6. 7. B SEWEEI BT, FMLE
BRERE ) Uk & &AL HBERDL DS 3LRENED LTIND
¥ (WIEELY. BELEORT. BRFOREYILLY) £RET LD
OREFRE. £170v 7 4 1 ORBEZBARE L IAERET 3
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one of the nozzle and the object to be coated that faces t he nozzl e
in a direction which intersects the | ongitudinal direction. 10
According to a 10th aspect of the present i nvention, there is
provided a liquid coating apparatus as defined in the gj dosesct .
further conpri 0733 a liquid circul ating pasggggg?
supplying in a circulating manner the liquid to the liquid reserving
15 section; and an openi ng and cl osi ng nenber for

openi ng and Wz, hg%&-‘&w BERRAWE, PASOIR, / X)L OARIC

According to an llfh aspect of the present i nvention, there iIs

Depect . further 2ﬁ#f‘é’.“%ﬁwﬂﬁ%%ﬁﬁqiﬂf?nt%éﬁ%‘?ﬂ*ﬁ Lo
t ij! ting mechani sm goiA & £ HIBNOEBHD (BT £4pT# Bi0WeiaE Hulich ik T B
AEBS ETANLHERRE >V ER- L0 TEOEHC T ENTS
3, . BHEOUHEELPIREFREEHI LT, KE -1 DEN S
1) URNLELRIRRY » FORBELTRERRTZ ENTE B,

(%1 0 RMEEE)

#1. 2. 3. 4. 5. 6. T.. 8~ OEMBEENT, #H
FEH4 3 EAHEEB46%. Theh. /X4 (Ehit40) O
SHAD—HMD SEBEISN T TR e CMBEERAT S LS BBILT
BE, KEEO NS HiDSHES LV E LW ZTUREEBE43 L
SHEBH46ERBTIENTES, OLS LTI L. RETES
43 LEBERBA6H0, B LREN, /X4 (¥R1240) OF
ABBTEHBENE L THE EHTE, BEL[HOHHBEE—IF
BIENTES,

(%1 1 XHHE)

F1IEREBICHOT, JXNVARE2 707 4 2EHR TN
EXTEETHS (B15) , B1 IKEHED / Xb 4 2 TR, MEHE
B0, REEER4 3DORKOENEE | ERHBEOLD L) bX
ETBILIED. SHRLLTHHREEHETS, RROBGRER
HRBYCHTFILEIENTES, LORANEML LT, BlEED
BUTRBETERTEILICLARLI SO/ ANV4DEREAER L 61
Fto B160/ KA1 241, GHGEEL63. BHE163a. 4
1641, £hzh, IREGFBH43. EMNE43 2. P44
HIET 2o g, M4 4D OLEAER 1 TR, 164 alds
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coated while tilting and rotating the object to be coated after the
object to be coated and the nozzle are relatively 25 noved to each

ot her by the relative novenent device; and

-12- a drying device for drying the liquid coated on

't he obj ect toWS786MBed. According to a 12tFCHEIEM6f t he
present " invention, there is provided a liquid coating nozzle in

BOAAY. 164bI3EK. 164 c FEEOHAT. 164 diIRE
. DWAHBTH 3,

(% 1 2 KHERE)

$£2. 3. 4. 5. 6. 7. 8. 9. izl OEHHMICHT. ¥
1RBHED ) ANV 4ORDYIZE] 1REBED ) X4 a2Bunh
DTH3, o |

ARBAD, MERKEEB) AN, SO ANVEERLEKERE FE, &
BEAVT. BEBREOH 5 R/ VEEIC, $ASBURBREMRT
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VA . RYE VoY FY (PVP) BE) . TSy o2yl R
BMRTAEHOREKRELA MR (e, H~KUT 5y
0L 5 RRBENE S SEEK) B UELEBERET 30
DILBEBBE (fEZT, B B, FOSRKBAYVDI ST 74 Filk)
DI BOPBL LHVEDERHT S TREN » TRERELMS I Lt
CE B, WAL Y- UBRAL YR MEEANOBREE X > THE
LCFEONBI B EERARL LB » b ED/ Y — 2R
T35, Bohiy—ik, BEO, J XV, RERHHE. BREER
LTBUV YR MEEBE LI HDICHEANT, BEA5#E{ TH—-THY., &
LSEMATRTA 155 Y RERLERB LV AN BB, /45—
EBR LSS RAXAVET RS Lz, BERERA VKLLMD
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THEEEBMADRERH LA bOIIKNT, 75922 ) v 7 RT

24



5 which a plurality of discharge holes are arranged linearly, and
when the discharge hole has a length Din a nozzle sweep direction
and a liquid guiding section inside the nozzle has a length L, a

relation of 1 < L/D r] 10 is held. Accor di 3th
aspect of the pY"e"s“a!H'{’ﬂ 10 invention, there is provided a I#%ﬁ'l‘%“@%éti ng
nozzl e as defined in the 12th aspect, wherein the |length D of the

di scharge hole in the nozzle sweep direction is larger than t he

airection 15 BEHEERIRE BYBERARCY Sy Nl gt A EAPRF 1O

14¢h asﬁect

Gefined in the Toch  LARESER LEENMERNERIVCANRI RNPIYS O

defi ned aspe erern

TIPS 0 )ty e AR
REEBEEBRT 3. CORARELREREAOEICLRTIERY
BT EASANRRNVERIIGEFRO IEDOEXEBEN TS v 22t w2
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SHPBLTHIAL bAS VADENLDTHS, 24 BETDERD
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FEELE D S TIKEA RO RE L RE TR G TEET 5—



20 has the length L, a relation of 3 [err] L/D[err] 8 is held.
According to a 15th aspect of the present I nvention, there
is provided a. cathode ray t ube manuf act uri ng nmet hod for
coating-coating materials for phosphor screen process_on ass
panel by usi wpaspm™quid 25 coating nozzle in which a pl '?'P%"ih’r

di scharge holes are - 13-
arranged linearly, when the discharge hole has a length D in a

nozzle sweep di Lectiqiiand g | Guee QU APFEHRM LB S €5 L5,
#5 2 4R 02 £ EEEBE 1 0T3 0ron TEIES # THIFEH 5 2/¢
ANIEET S, 20k, AREHETETE. B19ERTLII. k
REAREICE DS ARV AKTRITHLTO=110KEHS¢
7o sRMEC. EEEBMEE1 0 & DA S RN 2 AEEK] 5 OrpaTE
ESETRBREY S AXF VAR #5, 20K, B1 9IIRT &
51z, FIREMBMIC XD HS R RN 2 EKTHICHLTO=11 0K
ES s R RET, BERHB1 0L 0452350 2 £EEM2 01p
aTERE 800, E—7 9 9 THREES,
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i nside the nozzle has a length L, a relation of 1 < L/D [err] 10 is

hel d, 5 the met hod conpri si ng: sweepi ng the
icoating nozzle either in a direction of a shorter side or in a
.direction of a |onger side of the gl ass panel; and

t her eby IlnearVV°€%ﬂFWhg the coating materials 10 for phoggﬁduiscreen
process on a phosphor screen-form ng area of the glass panel.
According to a 16th aspect of the present i nvention, there i's
provided ~a cat hod%ﬁmﬂ: #4245 5 BORRHERC) SO, | rmme&; ﬁiﬂﬁi@ed
in the 15th aspect erein a ront surface ass

panel s arrangem%ﬁ@w&stﬁkﬁeamwmtﬁeasamﬂmzwats%m in

SHREOPLERIZRY » M SHIAMRBBEEETIE1 T 0o 7
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DAAERIERY y PASTAANEBREEETIE2 T 0y 7 E4H
ATWE0T. REHEBE LUKBERBEXRE (T3 LMTE, &
HEBE S L URHFEROS LEETSEO— WA & K & TOEH
BENECFHI EHTE, AARLESH S OLHEE FERFFAT
B2 F 32 ENTEB, DD, J ANDhORENPRLHEN >
WHANEEEbic. SEERREOSEGAME BB SMbEh, B
MU HEB I ST T BMRE R 124 — 7 VROBBR AN SH 5 Wik
HAEMED CORb. Mtk AVOFBRFRICFOTIE » T CHT
LTRAHRMEEICL S5 BT 5, AR HES X TR BN
HThaezilld. BROBBAEERCB I SAERVEOW DI D, &
KD, ) AVORRFRICDESSRICbTATR, L0E->F¢RT
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Toy 7 ERnFnb, ANLEBOESEhLE LEEFHFRIN T
BEVEER L S 2GS SBE0T, J AVAOBREE b
HEFSTAREBEBARKS TS, RELLEEBCHEATRT
23,
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HAMEERE > TR B CHF Ly B0 1< < 1 3,
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According to a 17th aspect of the present I nvention, there
Is provided a cathode ray tube 20 manuf acturing nmet hod as
defined in the 15th or 16th aspect, in addition to the coating,
further conpri sing: spreading the coating materials for
phosphor WOMBP®N process on an entire surface of the sPYRERTAME, of
‘the gl ass panel while nmaking the gl ass panel have a glass 25 panel
rotating speed of 30 to 60 rpmafter the coating;

-4 ER\OLEEHHBEIRIEERHR ) AT, REEBBIE, B
B HBONEIBELL D &I LEREEETE0T. HEEL LOH
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AREO FEEEREICRIBEREH ) XV, BRBICEESFBICE
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WBOT, REBBHEKRS T3 EM0TE, REEEEO LRESS
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SHEEH L5 RAZHETFHER LTS LABK 2 %, BRER
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thereafter, discharging a superfluous coating materials for phosphor
screen process while setting the gl ass panel rotating speed at 50 to
150 rpm and setting a gl ass panel tilt angle [err] at 95 to 115
degrees relativ t he horizontal - axis; and

thereafter, dry ﬁﬁﬁﬂgﬁiosphor filmfornmed by the coati&ﬁnFFaﬂWﬂu

while setting the glass panel rotating speed at 10 to 150 rpm
According to an 18th aspect of the present 10 i nvention, there S

provided a CMW&HDE%FJH%?%_ X RSB0 TR Heuas Jdetiaed | n
u

any one of the 15th thro aspects wherein the screen area of

According to a pi‘%ﬁ%@@ﬁ””’?@ﬁiwﬁg?@ﬁ?mﬁ“Z’%enﬁ’%?ﬁ‘;%ere
is provided a GHOWIETHERYHTUREARMHEBELY /i ANYBBEET 3
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FOUREN ¢ 2 EHTE B, '
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manuf acturi ng nmethod as defined in any one of the 15th t hrough 18t h
aspects, wherein such a nozzle is used that the length D of the

di scharge hole in the nozzle sweep direction is larger than the

|l ength d thereof in the 20 di rection perpendicular to the nozzle sweep
di rection. WO 97/30793 According to a 20th aspect of thECEPRIEMSE2

I nvention, there 1is provided a cathode ray tube

manuf acturi ng met hod as defined in any one of the 15th t hrough 19t h

et ahet ol L Bl (LA R R Pt SH A A N "'
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- 15- sweep direction and the liquid guiding section inside the
nozzle has the length L, a relation of 3 [err] L/D[err] 8 is held.
BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her aspects

and features of the 5 present invention wll becone H;Fﬁ{,ﬁwm
the follow ngWO9M0Mdescription taken in conjunction w €

preferred enbodi nents thereof with reference to the acconpanyi ng
drawi ngs, in which: Fig. 1 is a perspective view show ng

the 10 construciiHR Q;qézg\—&ggguid coating nozzle of a first _
enbodi nent of the pfesent 1 nvention; Fig. 2 is a sectional

view of the nozzle ol_ghexmegp LREEHHEL INORBHEII 0T, CORESE
RT3,

£REDSH 5 NOEHERORTE ) Vi3, EHO®BRERKITER
Lie®%5 J AV TH>Tn LEREARD / XVREIHFEOEL D, LR
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BAI 51 3N, AEBTHLTRFTHE I EEL S,
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first enbodi nent; Fig. 3 is an enlarged transverse

_ sectional view 15 of a part of the nozzle of the first enbodi nent;
Fig. 4 is an enlarged | ongitudi nal sectional view of a part of the
nozzl e of the first enbodi nent; Fig. 5is %WI ew of
t he nozzl e ofwola30793 first enbodinent; 20 irg. 'S a
perspective view show ng a stage in which a first block of the
nozzl e of the first enbodi nent I s manuf act ur ed; '

. FRMESECHNTE. AL, HERG TR TEAERIK
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-16- Fig. 7 is a perspective view showing a stage in

whi ch a second bl ock of the nozzle of the first enbodi nent S
manuf act ur ed; Fig. 8 is a perspective view of a
di sassenbl ed 5 portion of the first enbodi nent; Eq”fig.
9 is a perspecWa® My of a di sassenbl ed portion of ¢ REXRY
enbodi nment ; Fig. 10 is a perspective view of the nozzle of
the first enbodinment with a part renoved and illustrated in 10 Cross
secti on; ' 11 is a bottomview of a nozzle of a second
enbodi mrent of the present 1hvention;

1<L/D=10
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Fig. 12 is an enlarged sectional view of a portion X - X of the

second enbodi nent; 15 Fig. 13 is a perspective Vview
showi ng the construction of a liquid coating apparatus of a third
enbodi nent of the present invention; Fig. 14 is a side
vi ew of the tiworsd3esebodi nent with a part i || ustrat ed ROTAPITNP462
section; 20 Fig. 15 is a sectional view of a nozzle of an
el event h enbodi nment ; Fig. 16 is a sectional view of a
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-17- Fig. 18 1is an explanatory view showing a

condition of a glass panel when coating is carried out by the nozzl e
of the enbodi nent of the present invention; Fig. 19 is
an explanatory view showing a 5 condition of a gl y

when super f | uoW® 57897 d di scharging and dry operations are carried
out in the enbodi nent of the present invention;

Fig. 20 is a schematic view showing a tilting mechani sm and a

rotating gg;piagig,sm gﬁrgg%o?*m% PO 77 X/ R AWE 1 0 6 TPk 2588 &5 | oW
BENRT— DL SENEL{TES:. OSISEFILIRIZ, LROR%
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spreadi ng, superfluous |iquid di scharging, and dry processes
by nmeans of the nozzle of the enbodi nent of the present invention;
Figs. 22A, 22B, and 22C are a front view, a 15 bottomview, and a side
view of the coating nozzle of thirteenth enbodi nent of the present

i nventi on; WO 97/30793 Fig. 23 is a schematic vi ew showCT{PeHpo462
enbodi nent of a slurry coating nethod of a fourteenth enbodi nent of
the present invention; 2 Fig. 24 is a view show ng an
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- 18- Fig. 26 is a view showi ng an exanpl e of acgféffggaa
pattern of a slurry of a conparative exanple. BEST MODE F i

CARRYI NG QUT THE | NVENTI ON Bef ore the description of the
‘present invention 5 proceeds, it is to be noted that Iikigﬁﬁggﬁnﬁ%e
desi gnat ed WO 975073 ke reference nunerals throughout the a yI'ng
dr awi ngs. First, enbodi nents of the present invention wll
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be described schematically. 10 According to a Iliquid
coating nozzle of an enbodi nent of the present invention, a
liquid in the liquid reserving section is discharged fromthe inner
di schar ge section, and a gas in the gas reserving section is

di scharged fr %@978™3ut er di scharge section, thereby 15 PEVIRIF462 gas
flow that externally surrounds a |linear or curtain-shaped liquid
flow that flows downward fromthe i nner di scharge section.

Therefore, the |i g ds +§ . = 1 ShLr Al d.owgyvard w t hout
deviating in thg‘%@yugﬁt %F‘r%yt i a‘nﬁcﬁ%ﬁé’%&%? to reach the
surface of the object 2 W t nuni formty.
When the inner |%%%é@ﬁ%h%a t(hé;g%&dlggdl scharge section
are conpri sed of grpkt-okesn ﬁ,@@ fl og%ﬂ%gg%}qdri cally

, erefo

surrounds the linear liquid flowis forne an re, t he

liquid flow easily flowsgss baigiylyedowward witdow 5 &%)
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mieR (0. 02E®R%)
7 (72. 2E&%)

IEHHEToORSKIFV-E2BVTRALLEE, T4 R—¥—%
ALT—ERRIBLE, 46, B0ERaitGoRRE 4 1 mTHIL
TRITHER & LTRE F=7 L bOERLE, #32/4341 0 313
41 cmY A XTHSRZNBEBES 2%. REEHEERIEIRLED
KOLDOER W BELARSY~100KESIKHEDE D LMT
YEZULET EZTEBRL. A5Y-1050pHEEA8~01IC
RELTBHEARSY-105&L1,

Ric. BEUKLRSU—-10318759 7=ty 7 RERBEASDHS X
RRAVABEI06CR22A, 22B, 22COB®/m/ XN101%H0
T-B23 KR ULAFET. /JANVDoOHEEE 25 cm?, / AL
SIEE%15cm/sTRA LA, LRBHERMIC, #5 X200k
BE40rpmicbJ T, A5Y-105%245 2% AE1 0 60%
DEICTEBEFIET 2 RISV HIAREZANT 0 32 kFIRELLE
. ERBHFERZICARB S, LEBHICELTIE, BH ]
01250 AEBRIIWMUTEI LN, A RAXNVRE10 602
HicH—iz b L shis,

RIZ, ASRAZNVBEREZZ9 0 r pmiZ kI T, #3 X201
03%AFHICHMLT] 1 OEETCRMIELAMSASIRAIRIAELO0
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-19- deviating neither in the noving direction nor the |atera
.direction of the nozzle. According to a liquid coating
nozzl e of anot her enbodi ment of the present invention, the shape of

each of 5 the smal |l holes constituting the inner diSCharQErﬁﬁﬁk&QQ
and the outer JYQ¥¥™e section is an el ongated hexagon. eref ore,

each of the liquid flow and the gas flow fl ows

BOHS R VEIBIARIIBELTVER5Y—105%2FE040.
HSRNENL 0 3DANTHE R, TSI, #5R/RN1 0308
HAEIR]1 1 0ERER-F230r pmETH I ARRNBEEREY%:
FiF. ABHSFABRHT SRRV —FICL D ERTLERI S,

0%, BEEXEERGLLNSRAEZNI03Ivr FUTRI%E
$E L. BARERE, BRLTEBEREAERLE, BoniBe
FKBDRISATH 4 XRBHSANZNVARE L0 6 DPRETE S5 2m,
BABTE TUMTHoT, HTANZNAEL 0 6 ~DBRALEOH
FRREoNLED -k, BRIZLT, HB4 e mOBRERGERRI L
A5U—105%#3 /4R AAE1 06185 L. FREREEE-,
i, SBBELLTHRES umOFRERGEBHEELRSY—-105
45 AR NATICRE L. FRSLELEN LT, BEAREDR b
SATHAXRIHSARZIVAEL 0 6DDRPTE 8 um, HIBTH
Oum, FBHEREOR FS4 T4 XRHS5 R/ R AREL 0 6 D
BTT0um, BIBTT2umTH-1, b, BBEELEZORBIZH
ETIERBRUFAEBRNGER200mEZILDIZ2RWL3ERSHS
BETh-7, SEEXKOXREICAETIFREARGE. BLALRE
Shilda1, |
(&5 2)

EREM2 TR BHE/ANI101%4BELTRASY—-105%2&ALE
BH®OHS X VEEEERES 0 r pm& LEHAR. TXTEIEH
1ERkE LTz, BONEBRBEREDR FS54 T4 4 XA S5 R0
BE1060PRMTE6 um, AARTE9umTH-%, #5 R/ 8%
MAEL 0 6 ORBEEEDHBIEE SNEM o, BEELBDOR 1
SATH4 K3, HIARRNAELO0EOHRETE 6 um, AART
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downward as a turning flow, so that they hardly deviate si deways.

10 According to a liquid coating nozzle of another

enbodi ment of the present invention, the liquid reserving _ section
~has inclined surfaces at the bottom of which the i nner di scharge
section is poWQe788®A. Therefore, in the liquid resdPGAITYTRMEL | on,
the liquid falls sliding along 15 its inclined surfaces and is

di scharged fromthe inner di scharge secti on. Therefore, even when

brecipitated. 6 8AR, HEEREP AT B ARE A B bEas o
o W qui d coating BT Dol BroRARCT T A R SRt 3y AR ELAOERER"Y 1°
ovention, he seqbera Rt 2 DY AR A BIIA LT AR, O
Therefore, the  zmmrsn, BEEXBOREINETSFBEREIZ. #5RSF 4
MEL06DBABTRIEEAERSNT. #5 R XARE] 0 6OR
TR CHEEES O,
(RHHI 3)
EZEMITE, KBRS Y- 10 5 DRBBOH S /43 BiEEE
BE150 r pm&LAEBUMITNTRIER 1 LBBE L, BohiS
BEREKDR 54 TH4 XEH5 2R VAT L0 6 DHRETE 6 «
m. BIMTEOumThot, ¥SRARXNVAREL (6 ~DFRIERHE
DEFBREBEAERSNIEI -1, BREXGDA S ATV XRB A
5ZAXLAEL 0 6 OHRBTT 0 pm. BIWTT 1 m. FRAk
BDRISATYHAZIZ, HSRARZNLAEL 0 6DDPRPTT7 0 um,
BIUBTT 4 umTH %, 55, BEERBORBINET ZBERU
FREEAEIE200 imEXBI 1AL 2EEShARETHY. &
REXBOXBIABTEFBNER. 75 2% AAE 10 6 OPsk
BTREELALELNT. #5 A RARE]L 0 6 DAAHTHEGERS
i, |
(S2H614)
AERA TR, ABRASU—10 5 OREKOH S R/ A VEGEE
HE90rpme L. THEIIEH(ERBOBERERTI 0 rpme
LI BB~ TR 1 LR E Lk, B 5N BBELEDR b5 4
44 K1, H5RAFMNEL 0 6 DPRWBTE 7 um, BTHTE 9
amMThote H3RARMAEL 0 6 ~DREWEHEOHERIZEA L
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strength of the first block is assured and the gas pressure 25

difference in the liquid reserving section between the one

- 20- side and the other side in the longitudinal direction is
reduced, so that the discharge of the gas fromthe outer | ge
section is sta¥WWQy2am3 A liquid coating nozzTg'mm
manuf act uri ng net hod of 5 anot her enbodi nent of the present invention,
is the nethod

Eohibotc, BEEEGOR LI THA Xl #5 RS VKE 1
06DPHRET6Ium,. BIWTT1um, RAREEDI IS4 TY
X3, HSRAFIVKEL 0 GOPRETT O gm, BABTT 3 um
Thoto E, BEERBORBINET SBRRUFBEREKIR20
OumEABNIZ1LWL2EECNBETS Y., BEERBORES
RETIFREEKEE, 52X VAEL 0 6 ObRBTRIZLALE
SN, #5 R NAE L 0 6 DEDIBTHERR SN,

(HEfi 1)

REBH 1 T3, ERGLBOLBOH S XA VEERERELS T
pm& LELARTRTEEA ] ERRE L, BOonEBRBELED X
b5 T4 L Xid, HS5AARAAREL 0 6 DPRETE 9 £m. BDH
T66uMTH e 75977 b Y I ZEAORBUKEDHFRFS
ZAZNVREL 06 D2ET20 0 umEOBETH 1 0 EEEE Sht,

Tr, BBERSY-ERUOHS A FAREL 0611, K247
L&A S AAZVARE]L 0 6 DDREH S BFDMAR D > THEIHK
DBH LS HBESOL, uk, BREREOR 54 TH 1 XBHS 2
REAAEL 0 6DPABTT 0 um, AAHTE 8 um. FEHKHD
AP FATHAXBHSAAZAAT]L 0 6 DOBRBTT 6 em. FAIEH
TT1umTh-t. BREKGDRECAET 5 HERUFRBILER
200 umES: D IHERSNIBETH -1, BRERKORER
RHET3HRBEKER. #52RUNEL 0 6 OLEICEMIIR SNk,
(HLH 2)

EHBHI2 TR, B/ ZN111%5B25A, 25B, 25CKKRL
1EIBAMIEWENLRROED & LALIAIE, TXTERH1 LE
#&Liz, B25A. 25B, 25CIZRUARAJ X, HER10
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for manufacturing the nozzle of the enbodi nents, wherein the first

bl ock and the second bl ock are each conprised of t he bi sected bodies
di vided by the vertical plane that expands in the | ongitudinal
direction through the w dthwi se 10 center of the inner discharge
section, andWasi8073nner di scharge section and/ or t heCRIRO#H0462

di scharge section is conprised of a nunber of snmall holes, whereby
processi ng of the smal |l holes is performed by positioning two

ar ove- shaped spald BT & v R RRIER & a1 ocbPIMSRE U T atioon.
L e 0 . o S
t he bi gect ed 20 W%.b‘ gl‘?‘eég?}ﬁégi\ﬂ"é% 7?’h’e‘£f"\j5% ti‘ggcte-gd%%odi es
are coupl egrafit ' PacP1% B8 1 6 RS ML DAY 58 «x

VEERECE > ThbEPHS5 A 4 VAE]L 0 6 OEDELEE RS

)—105ClET I ENTELI L,

(L85 3)

EHEH 3T, LA 2 LRI, 8% XVEB25A, 25B,

25 CRRLEL S BRMIEBINARRO ) AVIZL, ABRS Y -

105 DHHBOH S5 22 VEREES%15 0 r pm& LB,

FNTEMEH 1 ERBE L, #5ZAXAAEL 063, B24 TR

oD LRAIREHREROBF LS KRB h,

W1~ 4. LBH 1 ~30HE. RELREUTORITRY.

FT. BEA—2 ATV (BR) ORBLELUTORLIRT,

2 1

.##%<5—>~|B. R/G|R/B | G&
xHHL O 2~3 | 0 0
ZHH2| O 1~2 0 0
EMM3| O 1~2 | 0 0
EBA4| O 1~2 | 0 0
HEHL A T~8 | ®% | 10
HEF2 X ——— | | ===
wwA3 A |10~18! m# |5~8!
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second bl ock, the small grooves of the bisected bodies fit tightly
mal | hol es.

to each other, thereby formng the s
to the liquid coating nethod and the
enbodi nent of the present

25

Accor di ng

| i quid coating apparatus of an

The-1liqui d coat MP78#9Ar at us of an enbodi nent of

I nvention is provided with the
supplying in a circul ati ng manner

liquid

the RCTUETIOE:

circul ati ng passage for

RUIBWT, BH 9~ Y OOHRBE Y-V HBRFTHH 2R
U AENIBH LS HHD I EER L XEHI, RBESHH S &R
7o £72. B, R/GRBREXZKEE~OELENGRUFREELED
hTV%, R/BREBHAGZANOHFBEREDOAT V%, GHARA
5ZRE]1 0 6 t~OBRBHENKDOH T Y E2ENENTT. RPOHMEE.
200 em¥4ch, BOEXGONBERETT,

Rl1dbofhaLoiz, ABHA1~3RVOTHhHRE S - KFRY
5BDIH LT, KA 1~40ThbRIFTE B,

RIZ, SERREROBENELLITOER2IIRT,

£ 2

B X% E (%)
R B | G W
=W/l 112 | 109 | 137 | 119
| XE®2 106 | 111 5 138 | 118
=WM3| 103 ! 107 | 136 | 115
| EEM4! 115 [ 110 1 137 | 121
| H®HI1| 100 | 100 | 100 ; 100
| kP2 | ——— | ——= | ——= | ——=
'wepi3] 79 | 871 92| 87 |

#2150 C, REFBAEEE, BUNREERAE. GRABRARN
¥, WREBSEEEAEARL. T~THRA1%1 0 0%& L8
BETRT, R2HSADBLHIT, R 1~ 4 OWERIE. LFAbE
®HI1~3% EE>TL 3,
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the liquid to the liquid reserving section as well as the 5 openi ng
and cl osing nenber for opening and cl osing the liquid circul ating

- passage. Wth this arrangenent, the circulation of the liquid can
be effected or stopped. Therefore, the circulation of the liquid can
be stopped WOMMWI|e the liquid is being discharged ther dGFIEYMi2ng t he
10 pressure to be stabilized, and the circulation of the

liquid can be effected while the dlscharglng of the liquid

Feret noel ow, 1 o St RN LTS 4 v 0 3 BT
reference 1o the grapipgge «n zsocn(l Wk EBB IR T4, B

Fig. 1is a perspedT|ve view show ng

1ot 850 5 Yohiselx 7o FoBm . X ARIMAS BB
ﬁLi%%mﬁm#Tﬁtbao

Fli Z5Y—-10508%/ XN1010/ XNEME10 2108
RERBBIINIENLABRIIONT S, ZRBOKBRTIRIABRRT
HEH.BH/AN]I01HS5DRS Y —10 5D BAERIETH S
TEEERTEHIE. AABRICE ST

oIz, LEEBHBETE., AS5Y-105% B0 ERERICETSH
DIZDNTHBE LA, ZRBE NSRS T. BEREOH S X2
AEICELEEXAZRGEE LT, BASh3 zolom. BXIE, 24
BOEELEOBL. AMUB LOLDHIIFHRETIT ) 3— Mk, HX
BERILERRTALDOEF Yy MNERBVIR MR, 75972y
2 RERRTBLDDIST 74 Vil 74NV TRDS v h—BRE
DBRBIDVTHHNBZIEHNTE S, 2. ZRUPR, B+ URNTFRO
EREERHBALET bRIFEATE, BRED Y- 1K
b7~V ThH>Ths APSA TS =UTHS>THRIFIZERT S
EMTE S,

UEDE iz, ARBOBRE ) XVE IUVBRBHREONEHEIC SN
BROBE ) XIWERWT, P OEXEERORHBRY V2 - VEREL
THIEILIDBRAE Y- VOB ELEARER/VUVANTRET S L L
i, SHEOEBRELAHBTHLII EMNTE D, ULid-T. EXREAG,
SROT 4 2T V4 ORBHAELLPABELF I UTH -2 IC XG4
ThHY., FRIZBERUIRETH S,

L&, BHPE. BRkonE. HiE. EHE2811906F28218
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20 it. In Fig. 1, a liquid coating nozzle 4 is provided
with a first block 41 and a second bl ock 42. The first

bl ock 41 is an el ongated thing having an approximately T-1ike

sectional shape (Fig. 2), where its 25 | ongi tudi nal end i and
wo prdlmin PChARAhEA:

it is internall
I nvention, the outer discharge section of the nozzle of the

CHES N BAGHHMESES —333912RU 1096510814
BB hBAREEEES-27 110 4BCHMRIAL bODR
THR.EBELLTIIRETHIRAZENSBDTH S,

ARV, BHEELERE LEKSFE L ERBEICEE L TESC
EHINTL Y, COBEWORBELUIALIIE>TREL2 DEHBPELE
BRUEBTH3, 20L S UEBPEER. FE LBRKOBEIZL 345
FOBWHAP SANTORDIZENT, TOhICEThILBRINE~NE
53,



enbodi ments is made to face the object to be coated and at | east one
of the object to be coated and the nozzle is nade to nove relatively
to each other in the direction that 5 i ntersects the | ongitudinal
direction when the liquid flow is discharged in a |linear or
curtain-like wioasomhi | e di schargi ng the gas fl ow t oVROITAPITE462D| ect
to be coated through the outer discharge section.

Therefore, by adj usting the anmount of discharge of the liquid, a
uniform 10 thin coating film havgghgwt e c§€ ggating nonuni formty can
be formed in a short tine while supptesSing t nsunpti on of the
l'iquid. According to the |iquid coating nethod and the
liquid coating apparatus of an enbodi nent of the present 1 i nventi on,

5
Lo ace Che obi eor FL oD Linstatn (237krutbmkiPs Lo oRABRM TANPCH TR0

to face the object To bée coaled and at | éaSt” one of e o to be
coated and the no%zle S

ABICEFHRICRUSHEEEE (43) 2875 LbicZ 0k
FBEOERI LREFARICN > THRS WA AN EBEE L. <0
PRI R I MM DT, (44) RIERY » b LV BHKENBEL T Oy
7 (41) &,

LEE1 7oy VOARMICLEEFADICEU S AENEN (46) %
BT AABEMAET 5 L& bic - ONBEMOERI LEEEAMIC
Mo THRIALAMEHBES L. - OAMEHBEEMONIT (48)
R2RY » b & DWKEN. LIEAMEHEBH SR T TR 2 H— 7
VR DB AN RSB S RBHEHEEE2 T 050 (42) &
EWAB. WEBIHE ) X,

2. IRE1TnvsEbRE270y 20T hb. LR
BOBHEIHLE EEEFHRICR - THANEGEICL VHHI 25
Bl SBKT S, BRELICEROBBERER/, XN,

3. LEAELEEE FEARLEREER « RT3 LRALOBHR
BBEVABETH S, WRIF L E4ME 2 LEBORKRER ) XN,

4., LRGHEBHE. LRANMESOUBISELN S LS BHE
1 (43a) #8735, HRELHS>IEFTOVThHEROKEKE
wHE/ AN,

5. LESHEESOMEBRNIESEESRET SR TAEC
MohTHW3, BERE1IHS 4T TONTUMIRHROKERGH ) A1,

6. BENRY (2) LKEEETHTERBOREEHER ) ANTH -

46
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noved relatively to each other in the direction that I ntersects the
| ongi tudinal direction when the liquid flow 20 Is discharged in a

| inear or curtain-like shape toward the obj ect to be coated through
t he di scharge section. Therefore, by adjusting the anount of

di scharge of thWo9m303 |iquid, a uniformthin coating film hRFHE T¥¥ced
coati ng nonuni formty can be fornmed in a short tinme while 25
suppressing the consunption of the |iquid.

"2 . ARCEFHRACEUIRARES (43) 2BTHLL IO
HEDROESI HEEESAIE > THKS AN HBEE T35
1784 (41) & LRE1 70y 7 ORI LREFFRIEY S
SHEEB (46) $HRTINBENEETS & & BICIONBEMD
ESiz FEEEHBICH > TEREhEANEHEES L, _LiERAa
Bir 5 HFT BRKR DA —F VROWKTAE AR 5B S QRS
E2T0ws (42) &, £lZ, HO. LRE1Tuy 7 EE2T 0y
7 R} ERANYHBOEFREOE LREF AR > TEINEEIC &
DAW A NK 2HEEDSHBEIN. DO, LRARMEBELT /£
2 LIA P B AEMDNTL (44, 48, 164) THRIATLS
HEBIER ) XVENETBHETSH > T

ERAROMT .

IRABHERE LU/ & A LA BB L1 A BREMET bR
BLTHEA84 2 BE. IEBKZHORDErA—EEHRT 5 &
5 fr@ s L. | |

Z 0%, LREMSAO LRALARET 5 OMEEERTNT 3
CE&TiTbha, BEBRHRH ) AVOUER &,

7. BHEHEY (2) CHEELEABHR/ AL (4, 4a. 124)
TRET HRBBEHETH - Ts

WEELD S5 TONTRNICERD ) XVEHER L. ERART
0% LERGHRUCHE U T, LRAMNLHEE LT, LRRHN
SYIT AT LRSER AT X oo LREKTERKELEH -7 >
PRITHH X,

IREGEHB A AR, LEEGHRME LT/ XAV EELREFH
MEZETSARCENBREEEI L,
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with a liquid reserving section 43 that extends in the | engt hwi se

di rection. The liquid reserving section 43 is formed into a | arge
tunnel that extends in the |engthw se direction of a nozzle 4.

At a bottomportion (at a 5 longitudinal end portion of the letter
T) of the |i owo®730793 reserving section 43 is fornmed an i ROIIPIGEIar ge
section conprised of a nunber of small holes 44 in the | engthw se
direction of the first block 41 as shown also in Figs. 4 and 5. 10
The length of the Ié?g”z;%%%nall hol es 44 can be made
sufficiently Iongéi Agi t udi nal or | ateral direction of a

gl ass panel section

be coated, the Ieng§gnoaﬁg%ﬁﬁ%Ejt%ggg,%%\%ﬁg@%ﬂggme(l_:EJOE)O
1 SRR IAE P SRS T ARl Bl TLARt od thing having

OB, IEBHRBRNCEH SNE LREGERBSE5 L LB
WRE T DR R F i,

9. BEHRY (2) KEERHTSRKRHEE TH T,

WRE 1555 TONTANCERD /X (4. 4z, 124) &

FRJ ANECD) MCHES ¢ 5 LREHENEMO DA & b—T
ELRESHRICRET 3FACENBYE ¢ SEHBHEE (54, 5
1. 52. 53) &,

(A DRGEREEE,

10. IEESEEBCEELBEREET SEERRE (31, 32)
EMRBEE I CORKBREEHNT SMEBH (36) % LM
5. WREO CEMOBSRHRE,

11, LEREHEMELE) Vet HRENBHEE TENEY
SHEDL. LEBHHENEES S ¢o-EE S S TABMEHE S ¢
LEESE (10) ROEME® (91, 92, 93) &,

IRBHHRMICRE S i LR A ER S ¢ RRSE (99) &
ZESIIHASHRAING 1 0 CEROHGKERKE,

12, SMOREK (102) $RKICES LABRERER) LT
5T,

FRHHAD ) KAVBIHROES£D, kR XV RORESROR

 x%L&TAE. 1<L/Ds100BEICHIHRBERR XN,

13, FEMHAD) XARAFEOESDiR. LR XABEIER
LERTAHMOES d & DA OHRE] 2 CERORKREHE J X,
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an approximtely U-1like sectional shape (Fig. 2), and it fits
tightly to the lateral end surfaces of the first bl ock 41 so as not
to all ow gas to pass and has an inner space. that forns a gas
reserving section 46 gutside the first 20 bl ock 41. As SasO i N
Figs. 3 througfV®*™38M3out er di scharge section conprised of a nunber
of small hol es 48 formed in positions just below the small holes 44
is formed in the Il engthwi se direction of the second block 42 at a

bottom portion of thq jnner:FAHPRD ) XAMB3IFRORE D, L2/ XVAORS
EROE24LE+34. 3<L/DsSOMBEIHZMREL 2 1
3 CEMOMERER / X v

15. WHOWER (102, 164) MRRICEFSH, EEMH
AD) XVBSIFROE 2D, LR ANVAOHEABORIEL LT
ZE. 1<L/Ds100BERHPHEHEEHER) XN (101, 124)
ERWTH S A0 (2) KEXERRERGRERET SRBRED
BESETH > T

ERHSRASRIANDHS AN MELFBERLRBRRIAFEADONTHHIOD
B ER®H ) ZVERSIL.

2 AAORAC LD . LREXTEHRARERE, LEF 5 X0k
ANOERELRE L. BRICEHT S LEBURBREOME S,

16. LEBTIHYBHSRAXMEEE. KERITH L TERRD
FFHILTHAERE] 5 CERORBREONEHE,

17. LEBBCMAT. LRASRSRADH S AR VEERE
H%30~6071pme LT, FRUKBURARERE RN S R/ 4%
AOEABHRRO LTI SEZ L,

D%, LRYSAAZVEEDERE50~150rpm& L, #5
R4 E MBS EKTHITH LTO 5~1 1 5EE LTRANORAEL
RARTHRBEHEH L. |

ZO%, LEHSAAFVEEEESE10~150rpm&LT, £
EENEHRERHHEI L VRSN SERERB S ¢t 3MRH15X
16 CRHOBERE DAL E,

18. LERHSRAXNVOEAEHRBS, TLEEHKTHIHK
H15~1700ThrcERORBREONE S,

e ——
—_—

AN W SR
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When the small holes 48 are nade | arger than the smal |l holes 44, a

liquid flow di scharged fromthe snall hol e 44 easily passes through
the small hol e 48. : The smal|l hol es 44 and 48 can each be
formed into 5 a variety of shapes of, for exanple, a round hole, an
el l'i pse hol e, WORH¥bonal hol e, a star-shaped hole or an PCT/IPYHOR4R| ar | y
shaped hole. Taking into account the point that each of the

di scharged liquid flow and gas fl ow tends to be a turning flow, each

clongat e hore, micrt ° © AL Z/EEYRRY Bt &) b oo o
| :
ol e 1 the 1 engt noRLE B ALt o o 8 Ao/ KRB S R 1B
direction (shorter, @FaRiStiokERes ME g e (0
20. LREGHRO/IARZIABMOREED. LE/ XVADKSE
BUWORIELELTHE. 3L/ D 8OMEICHS ) XLEERTS

#RALS~1 9DV ThhIEROEEREONE S,

* [ L L} S *



15 the |l onger diameter of the small hole) 1is, for exanple, 1/1.5
to 1/3 and nore preferably 1/1.5 to 1/2. Wen the | engt hwi se
direction of the elongated small hol e coincides : with the | engthw se
direction of the nozzle, the processing accuracy of th |l e
can be easily WRIHWIBI 20 (particularly in the case of aggﬁggbh"aP
conpri sed of bisected bodi es) . The size of each of
the small holes 44 and 48 is, for exanple, about 0.5 to 8 nmin
terms of a distance bet ween the centers of adjacent snmall hol es.
Taking into 25 account the point that the discharged Iiquid reaches the

B

42
4~ 41b > A= 4|

420 @ —A

43

Z

42b
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- 25- surface of the object to be coated and fl ows sideways to be

uniformy coated as nerged with the adjacent one, the size S
preferably 0.5 mMmto 1 nm It can be perforned to form 600 snal |

hol es 44 and 48 at a distance of 1 nm between the 5 centers of

adj acent smal | NEPEPBUP and nake t hem correspond to a gPGEIPHIAMSE
section of 600 mmor form 1000 small hol es and neke them correspond
to a gl ass panel section of 1000 nm It is to be noted that, even
t hough the di stance between the centers of the small holes 44 and 48
is 10 const ajj.2 when arranging the nozzle 4 so that the

| engt hwi se direction of the nozzle 4 is inclined wth respect to the

| ongi tudi nal direction or the |ateral

42a 4la 4| 43 41b 42b
\ \" A
NV

N2

TV

&3
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direction of the object to be coated and noving the nozzle 41in

Farallel with the longitudinal direction or the 15 | ateral direction of
the object to be coated in this state, the interval between the
[i quids discharged |linearly can be arbitrarily adjusted by changi ng
the angle of i ngf(?‘ﬂman. The first block 41 \’%%E’a ed
of bisected bodi es 41a and 41b divided by a vertical plane that
expands 20 in the | engthw se direction through the w dthw se centers
of the small hol es 44 which serve as the inner discharge secti on.
The second block 42 is also conprised of bisected bodi es 42a and 42b
divided by a ver%&al pl ane that expands in the |l engthwi se direction
t hrough the w dthw se centers 25 of the small hol es 48.
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-26- The liquid reserving section 43 has inclined
surfaces 43a at the bottomof which is positioned the snall hol e

44, This inclined surface 43a preferably has a - greater
inclination with respect to the plane perpendicul ar 5 t @cir/3po7084et i cal
pl ane because WO d i nside easily flows down to the small holes
44, Furthernore, in order to prevent the occurrence of a difference
in the amount of di scharge of liquid between one end side and the

ot her end side of the liquid reserving section 43, it is preferable
10 to make the sectional area as great as possible. In. order

B 6

4ia
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to make the sectional area of the liquid reserving section 43 as
great as possible, the inclined surface 43a preferably has a
steep inclination. Taki ng i nto account t he arrangenent that the
liquid easily flows downward al ong 15 the inclined surface 4 @@@%
arrangenent t hWOPHA78xect i onal ' area of the liquid rese?ﬁ?ﬁ%ﬁ i on
43 is made as great as possi bl e, the inclined surface 43a preferably
has an angl e of not smaller than 75 degrees and not greater than 90
degrees with respect to the plane perpendicular to the 20 verti cal

pl ane. In order to prevent the occurrence of the
difference in the anount of discharge of gas between one end side
and the other end side of the gas reserving section 46, it is
preferable to nake the sectional area of 25 the gas reserving
section 46 as (great as possible.

5/17



-27- Furthernore, in order to make the sectional area of the gas

reserving section 46 as great as possible, it is preferable to make
t he thickness of the first block 41 and the second bl ock 42 as thin
as possi bl e. is to be noted that, 5 accordingly as the thickness
of the first M<ﬂ?9qﬂ?”5hd t he second bl ock 42 is made t RGTHE}0046%c .
first block 41 and the second bl ock 42 may swell or shrink to vary
t he secti onal area of the liquid reserving section 43 or the gas

R s

41a(41b)

42a{42b)

T48a(48b)

6/1\7



reserving section 46 or vary the wwdths of the small holes 10 44 and

48, resulting in changing the anount of discharge. In order to
prevent such a vibration, it is preferable to mai ntain the required
'strength of the first block 41 and t he second bl ock 4 kibdgg 1 nto
‘account the arWesy¥WIEht that the sectional area of the gas reserving
section 46 is 15 made as great as possible and the arrangenent that the
strength of the first block 41 and the second block 42 is

mai nt ai ned, the sectional shape of the gas reserving section 46 is
preferably made as great as possible so |ong as the required
strength is maintai ned. Wen the surface 20 of the gas reserving
section 46 on the first block side is - an inclined surface | ess steep
than the inclined surface 433 rather than being parallel to the
inclined surface 43a o] e |1 quro~rese~i-Rg section 43, the portion
havi ng a .

4ib

4{qa
«_"“‘

H 10

42a

717



great thickness has a reinforcing effect, allowng the 25 required

strength to be- maintai ned. _ - 28-
It is acceptable to provide a gas passage 49 bet ween t he gas
reserving section 46 and the snmall hol es 48, thereby allow ng a gas
flow to be rect WoessMst o a | ayer flow. 5 PCT/IP97/80462
proper to performthe processing of the smal |l holes 44 of the first

bl ock 41 conprised of the

&1
4)a 42a
X 40 i48a
(R 7
: —— c— PV
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42 P( — {.- i{ J
' \ W
L—x 42b 148b 41b
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/40
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42a 44 | 49
148a 148b 42b
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bi sected bodi es 4l1a and 41b, for exanple, 1in a manner as foll ows
for the achievenent of a sufficient accuracy and efficiency. As
shown in Fig. 6, by positioning the two 10 bi sected bodi es 41a and 41b

t hat have been processed with t he groove-1like spaces 4i?n@ﬁgm§§£
which will ser VWOSI34HE: liquid reserving section so th € ni ng

pl anes of the groove-li ke spaces 43a and 43b form an identical plane
and concurrently cutting small grooves 44a and 44b for 15
constituting the small holes 44 on both the bisected bodies 41a and
41b, the divided bodies 41la and 41b as shown in Fig. 8 are obtained.
It is proper to performthe processing of the smal | holes 48 of the
second bl ock 42 conprised of the 20 bi sect bodi es 42a and 42b, for
exanple, in a manner as foll ows for achi evement of a sufficient

accuracy and

/17



efficiency. As shown in Fig. 7, by positioning the two bi sect ed
bodi es 42a and 42b that have been processed with t he groove-Ilike
spaces 46a and 46b which will serve as the 25 gas reserving section 46
so that the opening planes of the :

- 29- YOO | ke spaces 46a and 46b form an identi cRCTIPEN463(
concurrently cutting small grooves 48a and 48b for

constituting the small holes 48 on both the bisected bodies

B 14
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42a and 42b, the divided bodies 42a and 42b as shown in 5 Fig. 9 are
obt ai ned. By assenbling the thus-produced divided bodies
41a, 41b, 42a and 42b in a nanner as shown in Fig. 10 and fixing the
di vi ded bodies 4l1la, 41b, 42a and 42b in the assenbl ed state with
metal fittings GHQQW!WP&Nn) with 10 i nterposition of packi nBETYRIYPO462
shown) at both end porti ons, the nozzle 4 shown in Figs. 1 through 5
i s obtained. (Second Enbodi nent) Fig. 11 is a
bottom view showing a liquid coating nozzl e according to a second
enbodi ment of the g ¢gent 15 invention, while Fig. 12 is an enl arged
view of a sectiona portion X - X.of it. In Fi 11 and 12, a
liquid coating nozzle 40 is dlaval éh] t 4Bn 4g| bui d coating nozzle
4 of . the first enbodingft exceh\ fqpﬁth plfgerence in the

f ol | owi ng point. 0~\\ 1\\§::

43q
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20 In this nozzle 40, the inner discharge section is

conprised of a nunber of small holes 44, while the outer di schar ge
section is conprised of two parallel slits 148a and 148b arranged on
both sides of the line of the small hol es 44. The | ongitudi nal end
surface of the WO9B0M3 ock 25 41 is positioned so that it FCEIREINN62
surface approxi mately - 30-
identical to the | ower surface of the second bl ock 42. The
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smal | hol es 44 are conprised of a nunber of small holes havi ng the

sane shape and size as those of the first enbodi nent, however,
the length is made | onger and they are 5 not communi cated with the gas
reserving section 46. The second block 42 1is an elongated
thing having a¥0973073 approximately L-1ike sectional shape Pg?ﬁUﬁh in
Figs. 11 and 12) and has a wi de groove for constituting the slits
148a and 148b at its |ongitudinal end surface, constituting 10 t he
slits 148a and 148b as fit tightly to the | ongitudinal end side
surface of the first block 41. In the nozzle of this
enbodi nent, a Iinear liquid flow fl ows downward fromthe inner

di schar ge sectl on, Eﬁg curtal n- shaped gas flow fl ows downward from
t he out.er di sc L sectio (Third Enbodi nment)
Fig. 13 is a perspectl ve View shovm ng a liquid

2%
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B3 r = Orpm

WS SEILL
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Bl r = 30rpm
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coating apparatus according to a third enbodi nent of the pr esent

I nvention. 20 In Fig. 13, a liquid coating apparatus 1
i's provided with: a tube support section 3 which rotatably
supports a gl ass panel section 2 of a laterally el ongated cashgge
ray tube havi ngwe®7apect ratio of, for exanple, 16 .9 zl e
4 of the first enbodi nent which is 25 el ongated in an X-direction (in
the noving direction of the - 31-
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sheet) in which a phosphor suspension is discharged onto t he gl ass

panel section 2; and a nozzle noving section 5 for noving the nozzle
4 in a Y-direction perpendicular to the X-direction on the tube
support section 3. 5 The tube support section 3 is a
box- shaped woTsemEr, of which |ower surface is nounted wRCGFIEITA0462
ﬁotational drive section 10 including a notor. It is to be noted

t hat t he tube support section 3 conformng in size to the gl ass
panel section 2 of the cathode ray tube is prepared and 10 removabl y
nmounted to the%rgational drive section 10. Around t he upper
surface of the tubDe Support sect] s formed a drain groove 11
having a slope for draining o superfluous liquid. In the |owest

position of the drain 11 is provided an outlet 12 through

which the 15 superfl ug | is discharged to the outside to
be
101 , 104 107
— 106

R 24

15717



reused. At a center portion of the t ube support section 3 I's formed

an approxi mately rectangul ar nounting opening 13 for nmounting the
gl ass panel section 2. The nounting openi ng 13 has a shape
conform ng to the periphery of the 20 gl ass panel section 2 and is
internal |y provivoesdsews h a seal i ng nenber 14 for preveMGIHEIYMS2
liquid from | eaking. The nozzle 4 has on its |ower surface
t he smal | hol es 44 and 48 which serve as the inner and outer

di scharge sections arranged in the X-direction. The length 25 of the

line of the snall h(ﬂe251A4 and 48 is sufficientlmzsc
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- 32- | onger than the length in the X-direction of the gl ass

panel section 2 of the maxi mum size of the object to be coat ed.

As shown in Figs. 13 and 14, the nozzl e noving 5 section 5 has a pair
of guide rails 50 which are arranged on both sides of the tube
support sectionw® ®seM™3xt ended in the Y-direction, a bRGTAPHI0E:
shaft 51 which is rotatably arranged al ong the guide rail 50 on the
dept hwi se side in Fig. 13, and a driving frame 52 and a driven frane
53 which 10 are fixed with interposition of packings and fixing netal
fittings (not shown) at both ends of the nozzle 4. The bal |
thread shaft 51 fgatatably supported at its both

109
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ends by bearings 57 and 58, and a driving notor 54 is connected to

an end portion of a side of the bearing 57. 15 The driving frame 52 is
provided with a |inear bearing 55 ' gui ded by the guide rail 50 and a
ball nut 56 to be neshed with the ball thread shaft 51. The driven
frame 53 is provided with a |inear bearing 55 guided by the guide
rail 50. 20 As shown in Figs. 13 and 14, the driving
frame 52 and the driven frame 53 are provided with two air inlets
(no# shown) for introducing air into the gas reserving © section 46

I nside the nozzle 4 and a pair of quuid'iﬁlét and liquid outlet
(noty. shown) for introducing and 25 di scharging liquid into and

from the liquid reserving

SPECIFICATION

LIQUID COATING NOZZLE, LIQUID COATING NOZZLE
MANUFACTURING METHOD, LIQUID COATING METHOD,
LIQUID COATING APPARATUS, AND CATHODE RAY TUBE

5 MANUFACTURING METHOD

TECHNICAL FIELD

The present invention relates to a liguid coating
nozzle, method for manufacturing it, liquid coating method
and liquid coating apparatus for forming a thin film by

10 coating a 1ligquid on an object to be coated such as a
éathode ray tube, a semiconductor substrate, a liquid
crystal substrate, and a substrate for an optical disk.
The present invention also relates to a method for
manufacturing a cathode ray tube as an application of the

15 above-mentioned nozzle.

Specifically, the pfesent invention relates to a
nozzle and a color CRT (cathode ray tube) capablel of
implementing a phosphor surface of which coating pattern
has a uniform quality at a higher level, and prbviding a

20 - high-luminance image.

BACKGROUND ART



- 33- section 43 while circulating the liquid. To the air inlets
are connected air hoses 30a and 30b via connecting netal fittings.
The air hoses 30a and 30b are connectéd to an air pressure _source 88
as shown in Fig. 14. To the liquid 5 inlet and outlet are connected
circul ation hoses 31 and 32 via connecting netal fittings. As shown
in Fig. 14, the circulation hose 31 is connected to the outlet side
of a circulation "punp 33 conprised of a gear punp. The
cirgulation hose 32 is connected to the inlet side of the 10

circulation punp 33 via a valve 36. To Thé Tnlet side of

<
e

For- example, three kinds of phosphor picture

elements for coloring in red, green, and blue are formed on

a phosphor surface of a glass panel inner surface of a

. cathode ray tube. These picture elements are regularly

5 arranged in a dot or sfrip manner via a photo-adsorption

film ﬁhich is called é black matrix. In a case where such

phosphor picture elements are formed by coating, a liquid
coéiing apparatus is used.

The manufacture of the phosphor surface will be

10 described as follows. First, a photosensitive resin film

is formed on a glass panel inner surface of a cathode ray

tube. At positions for forming phosphor picture elements

in a portion where the photosensitive resin film is formed,.

a ﬁhosphor forming section is manufacturedlthrough photo-

15 reactive material coating, exposure, and development. The

photolithogréphy technique is used for manufacturing the

phosphor forming section. Next, a phosphor suspension

(hereinbelow which is called a slurry) is coated on the

panel inner surface. A phosphor forming section of a
20 specific color is manufactured on request through the
similar photolithography technique. The coating for

forming the phosphor surface of the cathode ray tube is
mainly carried out by rotary coating in which the slurry is

coated on the panel while rotating the panel.



the circul ation

punp 33 is al so connected a tank 34 for reserving

t he phosphor suspension via a valve 35. |In this case, the
arrangenment of circulating the liquid'is to prevent the phosphor in
the liquid staying in the pipes, 15 hoses and the nozzle 4 from
precipitating in the liquid in . the stage of liquid supply stop. In
the stage of liquid supply stop, the valve 35 is closed and the

valve 36 is
hosges 31 and 32,
phosphor.

opened to circulate the liquid through the circulation
"t hereby preventing the precipitation of 20 t he
The air inlets & ~the driving frame 52 and the

driven frane 53 are connected to the gas reserving section 46 of the
nozZzle 4 which is a space elongated in the X- direction. The gas
reserving section 46 is communi cated. 25 with the small hol es 48 which

serve as the outer

dISCharguch rotating coat is descrlbed below. First, a
slurry in whlch a phosphor is suspended in a photosensitive

resin is poured in the panel inner surface.rotatlng at a

lower speed. The poufed slurry is gradually spread on the

panel inner surface due to the inclination and rotation of
the panel while the phoéphor is precipitated. It is
important to obtain a uniform coating film without coating

noﬂuniformity in the phosphor coating process. For this

,purpose, there are already proposed a method of

10

15

20

periodically changing the tilting' angle of the panel in
synchronization with the rotation period of the panel (for
example, Japanese Unexamined Patent' Publication No. 3-
122944) and a method of carrying out the regular and
reverse rotations of the panel (for example, Japanese
Unexamined Patent Publication No. 5-101775).

Next, the panel is rotated at a higher speed to
transfer to the a superfluous liquid shaking-off process.
In order to obtaih a uniform coating film, it is imporfant
to set the tilting angle and the number of revolution of
the panel at the shaking-eff operation. Then, there are
already proposed a method of shaking-off.the panel with the
panel 1located upward diagonally (for example, Japanese
Unexamined Patent Publication No. 55-57230) and a method of

shéking-off the panei with the panel located downward



- 34- section through the gas passage 49 at the bottom portion of

the second bl ock 42 of the nozzle 4. The gas passage 49 is a very
thin space having a width slightly |onger than that of the line of
the small holes 44 and 48, and it is able to 5 rectify air into a |ayer
flow. The air which has passed through this space is substantially
formed into air of a | ayer flow The liquid inlet and Iliquid

outlet are

-~

v

diagonally (for example, Japanese ﬁnexamined Patent
Publication No. 59-1#6230).

In this process, a superfiuous . slurry is

discharged outside of the panel. Next, the coating film is
5 heated by an external infrared heater to dry it. Then, a
shadow mask is set and subjected to exposure to ultraviolet
1igh£. The irradiation of the ultraviolet 1light allows a
phéfo-crosslinking reaction to progress between a
_photosensitive resin and a photo-initiator while an exposed
10 portion is insolubilized to water. After the exposure, the
shadow mask is removed and a development is carried out by
a hot water shower etc. to wash out an unexposed portion
with water, thereby forming a phosphor pattern ohly at a
required portion. Through the above processes, a phosphor

15 surface of the cathode ray tube is compleﬁed.

On the other hand, in aécordance with the change
of Office Automation environment, requirements of a display
for cathode ray tube is variously éhanged from technical
issues such as making it high fine accuracy, high

20 luminance, and high contrast to ideal conditions of
displays. Since it is difficult to see a screen of a
cathode ray tube having a conventional curvature due to
irregular reflection of external 1light, thereby increasing
requirement to make the configuration of the screen

25 complete flat. Moreover, it is required to accomplish high



comuni cated with the liquid reserving section 43 which is a space
el ongated in the X-direction. The liquid reserving 10 section 43 is
the space having a very large capacity with respect to the flow
rate, and the liquid reserved there is made to be not discharged
under a normal pressure. The liquid reserving section 43 is
comuni cated with the small hol es 44 at the bottom portion and
communi cated with the 15 small holes 48 at the exit of the gas passage
49, ~ When air and the liquid are supplied to the

nozzl e 4 having the above construction wrt® a controlled flow rate
and_pressure, as shown in Fig. 4, an air flow 21 _ whi ch externally
surfounds in a cylindrical shape a linear 20 liquid flow 22 fl ow ng
downward fromthe small holes 44 is formed. This liquid flow 22 is

| noessantly di SQACHE2 ang. nioh rASSREAI & Tady 21 61oIn! RRUOLHRS 2

portion and the peripheral portion of the.cathode ray tube-
usé display due to the development .of the Office Aﬁtomation
_ environment. In order to meet the fequiremeht, as improved
5 manners, for example, theré is proposed a method in which
in forming the phosphor surface, a slurry is 1linearly
coated at short time in a glass panel inner surface.
. However, the above-described methods have the
. following issues.

10 (1) The conventional slurry coating methods require a
little larger amount of the slurry in order to spread the
slurry on the effective surface of the panel by adjusting
the inclination and the number of revolutions of the panel.
Therefore, an excessive amount of the slurry causes ligquid

15 spattering and inslusion of bubbles. There is a difference
in filﬁ thickness due to the compulsive flow of the slurry
from the central portién to the'peripheral portion thereof
by the ihqlination of the panel.

(2) In a case where a slurry is linearly coated, it is very

20 difficult to coat in a laminar flow on thelpanel a coating
liquid discharging from a coating nozzle. Therefore, for
example, there is caused a sidewise spattering phenomenon
that the liquid is discharged in a direction perpendicular
to the nozzle sweep direction, so that uncoated portions

25 are left on the panel inner surface.



- 35- - QOperation of the liquid coating apparatus 1 of

the third enbodi nent constructed as above will be described next .
Wien the gl ass panel section 2 of the cathode ray 5 tube of the object
to be coated is mounted to the tube support section 3 and the tube
support section 3 is nounted to the rotational drive section 10 so
that its | engthw se

k<l
=

An object of the present invention is to provide

a novel nozzle which has a superior characteristic as a

nozzle for flowing downward the 1liquid in a 1linear or

. curtain shape, provide a method for efficiently

5 manufacturing the' novel nozzle with high accuracy and
provide a liquid coating method and apparatus for using the
novei nozzle. | |

Another object of the present invention is to

. provide a cathode ray tube manufacturing method capable of

10 forming a film of a uniform thickness at 1low cost "in a
short +time while suppressing the consumption of the
necessary liquid. | _ |

Another object 6f the present invention is to

provide a liquid coating nozzle and a cathode ray tube

15 manufacturing method in which, by using the coating nozzle

for linearly flowing downward a liquid and optimizing the

coating schedule of phosphor surface formation (phosphor

screen process), a phosphor surface of which coating

pattern has a uniform quality can be implemented at a

20 higher level, and a high-luminance cathode ray tube can be

supplied.

DISCLOSURE OF INVENTION
In order to accomplish the -above object, the

"present invention is constructed as follows.



direction extends in the Y-direction, the valve 35 is opened and the
valve 36 is closed. By this operation, the 10 liquid that has
circulated through the circul ati on hoses 31 and 32 and the Iliquid
reserving section 43 inside the nozzle 4 is supplied fromthe tank
34 to the nozzle 4 via the circul ation hose 31. Further, a
pressurized air is supplied fromthe air pressure source 88 to the
nozzle 4. 15 .The pressurized air is introduced fromthe air hose 30 via
the-~air inlet to the gas reserving section 46, where the ai r expands
in the X-direction and is guided to the gaé - passage 49. The air
guided to the gas passage 49 is forned into a layer flow air 21
whi{"e passing through there and 20 di scharged fromthe snmall holes 48
whi ch serve as the outer di scharge secti on. On the

ot her hand, the liquid supplied_fromthe ., tank 34 via the circulation

invention, there is provided a 1liquid coating nozzle for

coating ligquid on an object to be coated, comprisiﬁg:
a first block which has an inner liquid reserving
5 section that extends in its longitudinal direction and an
inner discharge section formed in the 1longitudinal
- direction at a bottom portion of the 1liquid reserving
seééion, the inner discharge section being comprised of a

. plurality of small holes or a slit; and
10 a second block which has an inner space defining
a gas reserving section that extends in the 1longitudinal
direction outside the first block and an outer discharge
section formed in the longitudinal direction at a bottom
portion .of the inner space, the outer discharge section
15 being comprised of a plurality of small holes or a slit and
forming a gas flow that externally surrounds a lingar or
curtain-shaped 1liquid flow that flows downward from the
inner discharge section.

According to a second aspect. of the present
20 invention, there is provided a 1liquid coating nozzle as
defined in the first aspect, wherein the first block and
the second block are each comprised of ‘bisected bodies
divided by a vertical plane that expands in the
longitudinal .direcition through a widthwise center of the

25 inner discharge section.



33 is reserved in the liquid reserving section 43 via the 25  liquid

I nl et and then expanded in the X-direction. Then,

- 36- the liquid is drawn off through the small hol es 44 which

serve as the inner discharge section by the air of the | ayer fl ow,
and the linear liquid 22 is discharged downward t hrough the small

hol es 48 along the air. It is to be 5 noted that the flowrate in

this stage differs depending on

10

15

- 20

25

.According to a third aspect -qf the present
.invention, there is provided a ]iQuid coating nozzle as
defined in the first or second aspect, Qherein a shape of
each of the small holes constituting each of the. inner
discharge section and the outer discharge section is an
elongated hexagon.

Accdrding to a fourth aspect of the present

inﬁéntion, there is provided a 1liquid coating nozzle as

~defined in any of the first through third aspects, wherein

the liquid reserving section has an inclined surface at a
bottom of which the inner discharge section is positioned.
According to a fifth aspect of the present
invention, there is provided a liquid coating nozzle as
defined in any of the first through fourth aspects, wherein
the gas reserving section has a sectional shape which is
made as large as possible so long as a requifed strength is
maintained. ' |
According to a sixth aspect of thé present
invention, there 1is provided a liquid coating nozzle
manufacturing method for manufacturing a nozzle for coating
liquid on an object to be coated, comprising: a first block
which has an inner liquid reserving section that extends in
its longitudinal direction and an inner discharge section
formed in the longitudinal direction at a bottom portion of

the liquid reserving section, the inner discharge section



the size of the cathode ray tube 2, and it is approximtely 200 to

500 cc/ m n.
liquid is
the 10

Wen the discharge of air and 'the
started, the nozzle'4 is noved in the Y-direction with

novenent of the driving frame 52 in the Y-direction by

rotating the ball thread shaft 51 by the driving notor 54, For
exanpl e, as shown in Fig. 18, wth the gl ass panel section 2

hori zontal ly arranged, the nozzle 4 is noved horizontally. By
noving- the nozzle 4 in the Y-direction 15 whi |l e di scharging the liquid
fromthe nozzle 4, the liquid fl ow 22~di scharged fromthe nozzle 4
is coated on the glass panel section 2 of the cathode ray tube.
Whefi t he coating of the liquid is conpleted, the tube support

section 3 is

drive 20

10

15

20

25

rotated at a speed of 40 to 50 rpm by the rotational

s€ tlorrllgl(%oﬁpr}elrse%y dfyl n%furailtq}l(“ d Wlstnpa hﬁa&es 9c:igr ag slit;

and a second block which has an inner space defining a gas
reserving section that extends in -the. .longitudinal
direction outside the first block and an outer discharge
section formed in the longitudinal direction at a bottom
portion of the inner space, the outer discharge section

being comprised of a plurality of small holes or a slit and

,fofﬁing a gas flow that externally surrounds a linear or

~curtain-shaped liquid flow that flows downward from the

inner diécharge section, in which the first block and the
second block are each comprised of bisected bodies divided
by a vertical plane that expands in the longitudinal
direction through a widthwise center of the inner discharge
section and the inner diséharge section and/or the outer
discharge section is comprised of a plurality 6f small
holes,
the method comprising:

positionin§ two bisected bodies which have been
preparatorily processed with a groove-shaped space that
serves as the 1liquid reserving section and/or the gas
reserving section so that an opening plane of the groove-
shaped space definés an identical plane; énd

thereafter, concurrently cutting small grooves
for constituting the smail holes of both the bisected

bodies, whereby processing of the small holes is performed.



shown in Fig. 19 placed on the glass panel section 2 while
suppressing the flow of the liquid into the center portion,

resulting in the formation of a phosphor film Then, a phosphor

| ayer is formed in the desired position by the 25 known

phot ol'i t hographi ¢ nethod and thereafter this process

-37- IS repeated three tinmes in all, so that phosphor |ayers of
the-three colors of red, -blue and green are forned, for exanple, in

a matrix formin the desired position on the

-
T

10

15

20

—. 10 -

According to a seventh aspect of the present
invention, there is provided a liquid coating method for

coating 1liquid on .an object to be coated by a liquid

.coating nozzle, comprising:

using the nozzle as defined in any of the first
through fifth aspects, for making the outer discharge
section face the object to be coated and then discharging

the" liquid flow in a 1linear or curtain-like shape while

_discharging the gas flow toward the object to be coated

through the outer discharge section; and

moving the object to be coated and the nozzle
relatively to each other in a direction which intersects
the longitudinal direction while discharging the liquid.

According to an eighth aspect of. the present
invention, there is provided a liqﬁid coating ﬁethod for
coating 1liquid on an object to be coated by a 1liquid
coating nozzle as defined in the seventh aspect, further
comprising:

discharging a superfluous liquid from the object

to be coated while tilting and rotating the object to be

" coated after the object to be coated and the nozzle are

relatively moved to each other; and
thereafter, drying the 1liquid coated on the

object to be coated.



gl ass panel section 2. 5 In this case, the linear liquid 22
of a uniform t hi ckness is discharged onto the gl ass panel section 2
SO that it flows along the gas 21 discharged substantially in

the formof a layer flow. Therefore, merely by noving the nozzle 4
relative to the glass panel section 2, the liquid 10 can be coated

on the glass panel section 2 while mai ntaining a constant
film thickness. Therefore, by adj usting the anmount of discharge
of trhe liquid, a uniform thin coating filmhaving little coating
nonuni formty can - be formed in asRt~tine while suppressing the
consunption 15 of the 1iquid. Furthernore, since the flow rate
is -7 rotatively small, the liquid forms no bubbl es even when it

is put in contact wth the glass panel section 2.

Furthermore, since the lquégogai£ge %bneaQFﬁfKEﬁnﬁgépect of the present

invention, there is provided a liquid coating apparatus for
coating liquid on an object to be coated,.comprising:

the nozzle defined in any of the first through

5 fifth aspects; and

a relative movement device for moving at least
one of the nozzle and the object to be coated that faces
the nozzle in a airectioh which intersects the longitudinal

_direction. | |
10 According to a 10th aspect of the present
invention, there is provided a liquid coating apparatus as
defined in the ninth aspect, further comprising:

a liguid circulating passage for supplying in a

circulating manner the 1liquid to the 1liquid reserving
15 section; and

an opening and closing member for opening and
closing the liquid circulating passage.

According to an '11th aspect of the present
invention, there is provided a liquid coating apparatus as

20 defined in the ninth or tenth aspect,'furthér comprising:

a rotating mechanism and a tilting mechanism for
discharging a superfluous 1liquid from the object to be
coated while tilting and rotating the object to be coated
after the objedt to be coated and the nozzle are relatively

25 moved to each other by the relative movement device; and



holes 44 and 48 is longer than the width of the glass panel 20 section
2 of the cathode ray tube, the liquid can be coated I n one tine of

novenment .

(Fourth Enbodi nent) ~Aliquid

coating apparatus according to a fourth enbodi nent of the present

I nvention is equivalent to the 25 |l iquid coating apparatus of the third
enbodi nent except - 38-

that the nozzle 40 (Figs: 11 and 12) of the second

-
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a drying device for drying the 1liquid coated on
the object to be coated.

According to a 12th aspect of the present

Ainvention, there is provided a 1liquid coating nozzle in

which a plurality of discharge holes are arranged linearly,

and when the discharge hole has a length D in a nozzle

. sweep direction and a 1liquid guiding section inside the

nozzle has a length L, a relation of 1 < L/D < 10 is held.

According to a 13th aspect of the presént
invention, there is provided a 1liquid coating nozzle as
defined in the 12th aspect, wherein the length D of the
discharge hole in the nozzle sweep direction is larger than
the length 4 thereof in the direction perpendicular to the
nozzle sweep direction.

According to a 14th aspect of the present
invention, there is provided a -1iquj‘.d coating nozzle as
defined in the 12th or 13th aspect, wherein when the
discharge hole has the 1length D in the nozzle sweep
direction and the liquid guiding section inside the nozzle
has the length L, a relation of 3 < L/D < 8 is held.

According to a  15th aspect of the present
invention, there 1is ©provided a <cathode ray tube
manufacturing method for coating coating materials for
phosphor screen process on a glass banel by using a liguid

coating nozzle in which a plurality of discharge holes are



enbodi ment is used in place of the nozzle 4 of the first enbodi nment .
Wen air and the liquid are supplied to the 5 nozzl e 40 of the

second enbodi ment with a controlled flow rate and pressure, a flat

pl at e-shaped air flow of a |ayer flowis discharged fromthe slits
148a and 148b, and a ~ linear liquid flowis discharged fromthe
smal | hol es 44 along the air. This liquid flowis incessantly

di scharged 10 as guided by the air even though the anount of supply is
smat | . (Fifth Enbodi nent) A liquid coating
apparatus according to a fifth efibddi fent of the present invention
Is based on the liquid 15 coating apparatus of the third enbodi nrent and
i n athi ch the nozzle 4 is arranged so that the | engthw se direction
of '

arranged linearly, when the discharge hole has a length D
in a nozzle sweep direction and a 1liquid guiding section
inside the nozzle has a length L, a reiaficn of 1 < L/D £
10 is held,
5 the method comprising:
sweeping the coating nozzle eitﬁef in a direction
. of a shorter side or in a direction of a longer side of the
glaés panel; and

thereby linearly coating the coating méterials

10 for phosphor screen process on a phosphor screen-forming
area of the glass panel.

According to a 16th aspect of the present
invention, there is provided a cathode ray tube
manufacturing method as defined in the 15th aspect, wherein-

15 a front surface of the glass panel is arranged
substantially parallel to a horizontal axis in coating the
liquid.

According to a 17th aspect of the present
invention, there is provided a <cathode ray tube

20 manufacturing method as defined in the 15th or 16th aspect,
in addition to the coating, further comprising:

spreading the coating materials for phosphor
screen prodess on an entire surface of the screen area of
the.glass panel while making thé glass panel have a glass

25 panel rotating speed of 30 to 60 rpm after the coating;



the nozzle 4 is inclined relative to the |ongitudinal direction or

the lateral direction of the object to be coated in the horizontal
plane, and in this state the 20 nozzle 4 is noved parallel in the
| ongi tudi nal direction or the lateral direction of the object to be
coat ed. By appropriately changing the angle of inclination of the
nozzle 4, the distance between the parallel lines of the | i near
liquid fl ow drawn on the-object to be coated can be 25 adj ust ed.
'39?

- 14 -
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thereafter, discharging a superfluous coating
materials for phosphor screen process while setting the

glass panel rotating speed at 50 to 150 rpm and setting a

glass panel tilt angle # at 95 to 115 degrees relative to

the horizontal axis; and

thereafter, drying a phosphor film formed b& the
coating liquid while setting the glass panel rotating speed
at 10 to 150 rpm.

According to an 18th aspect of the present
invention, theré is provided a —cathode ray tube
manufacturing method as defined in any one of the. 15th
through 17th aspects, wherein the screen area of the. glass
panel has a completely flat shape. | |

According to -a 19th aspect of the present
invention, there is provided a cathode ray tube -
manufacturing method as defined in any one of the 15th
through 18th aspects, whérein such a nozzle is used that
the length D of the discharge hole in the nozzle sweep
direction is lafger than the 1length d thereof in the
direction perpendicular to the nozzle sweep direction.

According to a 20th aspect of the present
invéntion, there is provided a cathode ray tube
manufacturing method as defined in any one of the 15th
through 19th aspects, wherein such a nozzle is used that

when the discharge hole has the length D in the nozzle



(Si xth Enbodi ment) A liquid coating apparatus according to

a sixth enbodi nent of the present invention is based on the liquid
‘coati ng apparatus of the fourth enbodi nent and in which the 5 nozzl e 40
Is arranged so that the | engthw se direction of _ the nozzle 40 is
inclined relative to the |ongitudinal direction or the |ateral
direction of the object to be coated in the horizontal plane, and in
this state, the nozzle 40 is noved parallel in the |ongitudinal
direction: - 10 or the lateral direction_of the object to be coated. By
appropriately changing the angle of incli ion of the nozzl e 40,
theewidth of a coating filmdrawn by a curtain- shaped liquid flow
on the object to be coated can be adj ust ed. :

sweep direction and the liquid guiding section inside the

nozzle has the length L, a relation of 3 < L/D < 8 is held.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects and features of the

5 present invention will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
_drawings, in which:

Fig. 1 is .a perspective view showing the

10 construction of a 1iquid coating nozzle of a first
embodiment of the present invention;

Fig. 2 is a sectional view of the nozzle of the

first embodiment;

Fig. 3 is an enlarged transverse sectional view

15 of a part of the nozzle of the first embodiment;
Fig. 4 is an enlarged longitudinal sectional view

of a part of the nozzle of the first embodiment;

Fig. 5 is a bottom view of the nozzle of the

first embodiment;

20 Fig. 6 is a perspective view showing a stage in
which a first block of the nozzle of the first embodiment

is manufactured;



15

(Sevent h Enbodi nent) In the first, third or

fifth enbodi nent, the I nner di scharge section can be not the smal

hol es 44 but a

slit having the length and width of the Iine of the

smal | hol es 44, and the outer discharge section can be not the 20
smal | holes 48 but a slit having the I ength and wi dth of the Iine of
the small holes 48. In this case, the curtain- shaped liquid flow

di scharged fromthe inner discharge section flows downward through

t he-outer discharge section . . and a curtai n-shaped gas flow that
external |y surrounds - 16 -

o~
-
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Fig:. 7 is a perspective-view showing a stage in
which a second block of the nozzle of the first embodiment
is manufactured;

Fig. 8 is a perspective view of a disassembled

“portion of the first embodiment;

Fig. 9 is a perspective view of a disassembled

. portion of the first embodiment;

Fig. 10 is a perspective view of the nozzle of

_the first embodiment with a part removed and illustrated in

cross section;

Fig. 11 is a bottom view of a nozzle of a second
embodiment of the present invention;

Fig. 12 1is an énlarged sectional view of a
portion X - X of the second embodiment;

Fig. 13 1is a perspective view showing the
construction of a 1liquid coating apparatus of a third
embodiment of the present inﬁgntion;

Fig. 14 is a side view of the third embodiment
with a bart illustrated in cross section;

Fig. 15 is a sectional view of a nozzle of an
eleventh embédiment;

Fig. 16 is a sectional view of a nozzle of a
modification of the eleventh embodiment; |

Fig. 17 is a bottom view of the small holes of

the nozzle according to modifications;



- 40- this liquid flow fl ows downward fromthe outer discharge
section. (Ei ght h Enbodi nent) In the first,
second, third, fourth, fifth, sixth 5 or seventh enbodi nent, a
tenperature adjusting neans (neans for adjusting the tenperature)
for heating or cooling the liquid in the liquid reserving section 43

of the first
secti on 43
section 10.

bl ock 41 can be provided in.the liquid reserving
or on the external surface of the liquid reserving
43 of the first block 41.

. 7As t he tenperature adjusting
means, f or exanple, an instrunent such ad”aheater for perform ng
an instrunent such as a Peltier - devi ce capabl e of

only heating,

performni ng heating and cooling, an

10
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20

Fig. 18 is an explanatory view showing a
condition of a glass panel when coating is carried out by
the nozzle of the embodiment of the preseﬁt invention;

Fig. 19 1is an explanatory view showing a
condition of a glass panel when superfluous liquid
discharging and dry operations are carried out in the
embodiment of the present iﬁvention;_

Fig. 20 is a schematic view showing a tilting

~mechanism and a rotating mechanism of the glass panel;

Fig. 21 1is a flow chart of coating, phosphor
spreading, superfluous = liquid discharging, and dry
processes by means of the nozzle of the embodiment of the
present invention; |

-Figs. 22A, 22B, and 22C are a front view, a
bottom view, and a side view of the coating nozzle of
thirteenth embodiment of the present invention;

Fig. 23 is a schematic view showing én'embodiment
of a slurry coating method of a fourteenth embodiment of
the present invention;

Fig. 24 is a view showing an example of a coating
pattern of a slurry of a comparative example;-

Figs. 25a, 25B, and. ésc' are a front view, a
bottom view, and a side view of a conventional coating

nozzle; and



I nstrument such as a chiller for performng only cooling, 15 or an

I nstrunent provided with a piping for flowng a heati ng medi um or
a cooling nediuminside a block and a means for circulating the
heati ng medi um or the cooling medi um t hrough this piping can be -
used. By heating or cooling the liquid by the tenperature adjusting
nmeans 20 .according to the rise and fall of the environnental
tenperature at which the nozzle is used, the viscosity of t he

liquid can be kept constant, thereby ail | owi ng the amount of

di scharge to be kept constant. = L& N nth Enbodi nent)

s

Fig. 26 is a view showing an example of a coating

pattern of a slurry of a comparative example.

BEST MODE FOR CARRYING OUT THE INVENTION
| Before the description of the present invention-
5 - proceeds, it is to be noted that like parts are designated
by like reference numerals throughéut the accompanying
dréﬁings.
First, embodiments of the present invention will
be described schematically.

10 According to a . liquid coating nozzle of an
embodiment of the present invention, a 1iquid.in the liquid
reserving section is discharged from the inner discharge
section, and .a gas in the gas reserving section is
discharged from the outer discharge section, thereby

15 forming a gas flow that externally surrounds a linear or
curtain-shaped 1liquid flow that flows downward from the
inner discharge section. Therefore, the liquid flow flows
straightly downward without deviating in the moving
direction of the nozzle to reach the surface of the object

20 to be coated without nonuniformity. When the inner
discharge section and the outer discharge section are
comprised of small holes, a gas flow that chindrically
surrounds the linear liquid flow is formed, and therefore,

the liquid flow easily flows straightly downward without



-41-

In the first, second, third, fourth, fifth, sixth

seventh or eighth enbodi nent, a renoval neans for renoving an obj ect
(such as a solidified resin material, particles of a pignment or the
| i ke, coagul ated material of the 5 particles or the like) that is
narrow ng or clogging the I nner di scharge section when the inner

di scharge section is stuffed up can be provided inside or on the

ext er nal
41.-< The renova

transmitting neans (e.g., a rod-shaped e

supersoni c wave

surface of the liquid reserving section of the first bl ock
means can be a supersoniﬁﬁgenerator or a 10  supersonic
er) for transmtting a
froma supersonic

deviating neithér in the moving direction nor the 1lateral
direction of the nozzle.

| According to a liquid coating-nozile of ahother
embodiment of the pfesent invention, the shape of each of
the small holes constituting the inner discharge section
and the outer discharge section is an elongatea hexagon.
Therefore, each of the liquid flow and the gas flow flows

downward as a turning flow, so that they hardly deviate

sideways.
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According to a liquid coating nozzle of another
embodiment of the present invention, the liquid reserving
section has inclined surfaces at the bottom of which the
inner discharge section is positioned. Therefore, in the
ligquid reserving section, the 1liguid falls sliding along
its inclined surfaces and 1is discharged from the inner
discharge section; Thérefore,, even when the liquid is
coﬁtaining pgrticles of a pigment or the like, precipitated
particles fall along the inclined surfaces and do not sﬁay
in the liquid reserving section.

According to a liquid coating nozzle of another
embodiment of the present invention, the sectional shape of
the gas reserving section is made as large as possible so
long as a required strength is maintained. Therefore, the
strength of the first block is assured and the gas pressure

difference in the liquid reserving section between the one



generator'placed outsi de the nozzle to the first bl ock. By operating

the renmoval neans while the liquid is being di scharged, the inner
di scharge section can be prevented 15 from bei ng narrowed or cl ogged.
Further, by operating the removal neans whil e the discharge of the
liquid is stopped, the small holes or the slit that has been
narrowed or cl ogged can be cleaned to be restored to the original
state. 20 (Tent h Enbodi nment) : In the first,
second, third, fourth, fifth, sixth - ppStventh, eighth or ninth
enbodi nent, by nmaking each of the quuid reserving section 43 and
t he: gas: reservi ng sections 46 have a shape such that the sectional
ared gradually 25 i ncreases fromone end side to the other end side in
t he

side and the: other side in the longitudinal direction is
reduced, so that the discharge of the gas from the outer
discharge section is stabilized. |

| A 1iquid coating nozzle manufacturing method of

5 another embodiment of the present invention, is the method

for manufacturing the nozzle of the embodiments, wherein

. the firét block and the second block are each comprised of

the bisected bodies divided by the vertical plane that

~expands in the longitudinal direction through the widthwise

10 center of the inner discharge section, and the inner

discharge section and/or the outer d_ischarge section is

comprised of a number of small holes, whereby processing of

the small holes is performed by positioning' two bisec{:ed

bodies which have been preparatorily processed with the

15 groove~shaped space that serves as the 1liquid reserving

section and/or the gas reserving section so that the

opening plane of the groove-shaped space defines an

identical plane and concurrently cutting the small grooves

for constituting the small holes of both the bisected

20 bodies. Therefore, when the two bisected bodies are

coupled with each other to form the first block and the

second block, the small grooves of the bisected bodies fit
tightly to each other, thereby forming fhe small holes. |

Aécording to the liquid coating method and the

25 ligquid coating apparatus of an embodiment of the present



- 42- lengt hwi se direction of the nozzle 4 (or 40), the liquid

and gas can be supplied fromthe side of the smaller sectional area
to the liquid reserving section 43 and the gas reserving sections
46, respectively. Wth this 5 arrangenment, the liquid and
gas in the liquid reserving section 43 and the gas reserving
sections 46 are allowed to have a small pressure difference in the
| engt hwi se direction of the nozzle 4 (or 40), thereby allow ng the

anounts of discharge of the liquid and gaiztg be uni f or nmed.

.e
e
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The- liquid coating apparatus of an embodiment of

the present invention 1is provided with the 1liquid

'circulating passage for supplying in a circulating manner

the liquid to the liquid reserving section as well as. the
opening and closing member for opening and closing the

liguid circulating passage. With this arrangement, the

. circulation of the 1liquid can be effected or stopped.

Therefore, the circulation of the 1ligquid can be stopped

~while the liquid is being discharged thereby allowing the

pressure to be stabilized, and the circulation of the
liquid can be effected while the discharging of the 1liquid
is stopped thereby preventing the precipitation of the
particles.

Hereinbelow, the above embodiments are explained
in detail with reference to the drawings.

(First Embodiment)

Fig. 1 is a perspective view showing a part of a
ligquid coating nozzle according to a first embodiment of
the present invention, while Fig. 2 is a sectional view of
it.

In Fig. 1, a liquid coating nozzle 4 is provided
with a first block 41 and a second block 42.

The first block 41 is an elongated thing having
an approximately T-like sectional shape (Fig. 2), where its

longitudinal end is tapered, and it is internally provided



10 (El event h Enbodi nent) In the first enbodinent,

the nozzle 4 is allowed to be provided with no second bl ock 42 (Fig.
15). A nozzle 4a according to the el eventh enbodi nent has a
sinplified structure, and by increasing the pressure of the liquid
15 inside the liquid reserving section 43 further than that of

the first enbodinent, the |iquid can be di scharged w t hout any gas
flow, allowing a linear fiquid flowto flow downward onto the object
to be coated. As a nore actual - exanple Fig. 16 shows a
nmodi fi cation of the nozzle 4 of 20 Fi §1 I5 wherein curved surfaces

t hereof are reduced and the nozzle is conprised of planar surfaces.
A lrquid reserving section 163, an inclined surface 163a, and snal |
hol es 164 of a nozzle 124 in Fig. 16 correspond to the liquid

reserving sectiggy titJ}F L | dater “&i&&ﬁ#ﬁ% se@qohoe 2t§1e n&iBd O0F! Efie

44, respectively. i oUs rodi I ONS O
embodiments is made to face the object to be coated and at

least one of the object to be coated and the nozzlé is made
to move relatively to each other in the direction that
5 intersects the longitudinal direction when the liquid flow
is discharged in a 1linear or curtain-like shape while
. discharging the gas flow toward the object to be coated
thraugh' the outer discharge section. Therefore, by
~adjusting the amount of discharge of the liquid, a uniform
10  thin coating film having reduced coating nonuniformity can
be formed in a short time while suppressing the consumption

of the liquid.
According to the 1liquid coating method and the
liguid coating apparatus of an embodiment of the present
15 invention, the discharge section of the nozzle of the
embodiments is made to face the object to be coated and at
least one of the object to be coated and the nozzle is
moved relatively to each other in the 4direction that
intersects the longitudinal direction when the liquid flow
20 is discharged in a linear or curtain-like shape toward the
object to be coated through the discharge section.
Therefore,_ by adjusting the amount of discharge of .the
liquid, a uniform thin coating film having reduced coating
nonuniformity can be formed in a short time while

25 suppressing the consumption of the liquid.



-43- smal | holes 44 are shown in Fig. 17. The nuneral 164a
denotes a laterally elongated hexagonal hole, 164b a circul ar
hol e, 164c a laterally elongated ellipse hole, and 164d a

| ongi tudi nally el ongated ellipse hole. 5 (Twel fth Enbodi nment)

In the second, third, fourth, fifth, sixth - seventh, eighth,

ninth or tenth enbodiment, the nozzle 4a

-

- 23 -

with a liquid reserving section 43 that extends in the
lengthwise direction. The liquid reserving section 43 is
formed into a large tunnel that extends_in the lengthwise
direction of a nozzle 4. At a botfom portion (at a
longitudinal end portion of the letter T) of the liquid
reserving section 43 is formed an inner discharge section
comprised of" a num'ber. of small holes 44 in the lengthwise

direction of the first block 41 as shown also in Figs. 4

: and 5.
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The length of the line of the small holes 44 can
be made sufficiently 1longer than the 1longitudinal or
lateral direction.of a glass panel section (not shown) of
the maximum size of the object to be coated, the length
being abie to be, for example; 600 mm or 1000 mm.

The second block 42 is an elongated thing having
an approximately U-<like sectional shape (Fig. 2), and it
fits tightly to the lateral end surfaces of the first block
41 so as not to allow gas to pass and has an inner space
that forms a gas reserving section 46 outside the first
block 41. As shown also in Figs. 3 through 5, an outer
discharge section comprised of a number of small holes 48
formed in positions just below the small holes 44 is formed
in the lengthwise direction of the second block 42 at a

bottom portion of the inner space.



of the el eventh enbodi ment is enpl oyed in pl ace of the nozzl e 4 of
the first enbodinent. 10 By using the liquid coating nozzle

and the liquid

coating nethod and apparatus using this nozzle of the

present invention, a process for coating at |east one of: a
patterning resist (e.g., polyvinyl alcohol (PVA), poly
vi nyl pyrrolidone (PVP)) for constituting a phosphor |ayer 15 form ng

aperture;

a black inorganic pignment containing resin solution

(e.g., aresin solution in which a black ,, _ pignment such as carbon
bl ack is dispersed) for constituting .a black matrix; and a phosphor

suspension (e.g.,

a graphite - Iiquid contai ning phosphors of green,

blue and red) for 20 constituting the phosphor |ayer, on the rear

surface of the

gl ass panel of the cathode ray tube can be perforned

to al'low the cathodgnéay theb@nd 0Byl £61 HE8Umallee L& than the
patternlng resist is processed by the known exposure
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small holes 44, a liquid flow discharged from the small
hole 44 easily passes through the small hele 48.

The small holes 44 and 48 can each be formed into
a variety of shapes of, for example, a round hole, an
ellipse  hole, a polygonal hole, a star-shaped hole or an
irregularly shaﬁed..hole. Taking into account the point
that each of the discharged liquid flow and gas flow tends
to be a turning flow, each small hole may preferably be a
hexagonal hole, more preferably be an elongated hole, much
more preferably.be an elongated hexagonal hole. In the
case of an elongated small hole, the ratio of each small
hole in the 1lengthwise direction (the ratio in the
widthwise direction (shorter diameter) of the small hole to
the longer diameter of the small hole) 1is, for example,
1/1.5 to 1/3 and more preferably 1/1.5 to 1/2. When the
lengthwise direction of the elongated small hole coincides

with the lengthwise direction of the nozzle, the processing

accuracy of the small hole can be easily increased

(particularly in the case of a block comprised of bisected

bodies).

The size of each of the small holes 44 and 48 is,
for example, about 0.5 to 8 mm in terms of a distance
between the_centers of adjacent small holes. Taking into

account the point that the discharged liquid reaches the



nethbd, thereby forming a pattern such as tenpofary dots 25 which w ||
be the phosphor |ayer form ng aperture in the

Ca4-

desired position. The obtained pattern has the advantage

that they are thinner and nore uniformthan those coated with the
resi st by using the conventional nozzle and the conventional liquid
coating nethod and apparatus, thereby 5 suppressing the col or
irregularity and inproving the white

1
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surface of the object to be coated and flows sideways to be
uniformly coated as merged with the adjacent one, the size

is preferably 0.5 mm to 1 mm. It can be performed to form

600 small holes 44 and 48 at a distance of 1 mm between the

centers of adjacent small holes 44 and make them correspond .
to a glass panel section of 600 mm or form 1000 small holes
and make them correspond to a glass panel section of 1000
mm.[ It is to be noted that, even though the distance
between the centers of the .small holes 44 and 48 is
consﬁant, wﬁen arranging the nozzle 4 'so that the
iengthwise direction of the nozzle 4 1is inclined with
respect to the 1ongitudinal direction or the 1lateral
direction of the object to be coated and moving the nozzle
4 in parallel with the longitudinal direction or the
lateral direction of the object to be coated in this state,
the interval between the liquids discharged lineérly can be
arbitrarily adjusted by changing the angle of inclination.

| The first block 41 is comprised of bisected
bodies 41a and 41b divided by a vertical plane that expands
in the lengthwise direction through the widthwise centers
of the small holes 44 which serve as the inner discharge
section. The second block 42 is also comprised of bisected
bodies 42a and 42b divided by a vertical plane that expands
in the 1lengthwise direction through the widthwise centers

of the small holes 48.



bal ance. The bl ack colorant containing liquid coated on -~ the rear

surface of the glass panel section on which the pattern. is fornmed is
processed by the known devel opi ng nmet hod for the renoval of the
resist at the pattern, 10 thereby formng a black matrix (also
called the black stripe) around the portions where the pattern has
exi st ed (the portions becomng the phosphor | ayer form ng
aperture). In regard to the obtained black matri x, an area to be
surfounded by the black matrix is unifor % in size 15 i n conparison
with the one coated with the black colora -~ containing |iquid by
using the conventional nozzle and the conventional |iquid coating
met hod and appar at us. The phosphor containing liquid is coated on
the rear surface of t he gl ass panel section on which the bl ack

matri x has been
surrounded by the black matri x (phdosphor [ayer formng

ar eas
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20 Forfgd. 1i48{&PYresOFVing éeEEQéHhOM | A¥8" ihR14Reaq
surfaces 43a at the bottom of which is positioned the small
hole 44. .This inclined surface 43a .preferably haé a
greater inclination with respect to the plane perpendicular
to the vertical plane because the iiquid inside easily

flows down to the small holes 44. Furthermore, in order to

. prevent the occurrence of a difference in the amount of

diséharge of liquid between one end side and the other end
side of the liquid reserving section 43, it is preferable
to make the secticnal area as great as possiblé. In order
to make the sectional area of the liquid reserving section
43 as great as possible, the inclined surface 43a
preferably has a steep inclination. Taking into acéount
the érrangement that the liquid easily flows downward along
the inclined surface 43a and arrangement that the sectional
areé of the ligquid reéerving section 43 is made as great as
possible, the inclined surface 43a preferably has an angle
of not smaller than 75 degrees and not greater than 90
degrees with respect to the plane perpendicular to the
vertical plane.

in order to_ prevent the occurrence of the
difference in the amounﬁ of discharge of gas between one
end side and the other end side of the gas reserving
section 46, it is preferable to make the sectional area of

the gas reserving section 46 as great as possible.



aperture) by the known photolithographic nethod. Thi s phosphor
| ayer formation is repeated three tines in all in t he order of
green, blue and red, the phosphor |ayers of 25 the three col ors of
green, blue and red are fornmed in the

- 45- areas surrounded by the black matrix on the rear surface of

t he gl ass panel

section. Each of the obtained phosphor | ayers is

uniformed in thickness in conparison with the one

-
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Furthermore, in order to make the sectional area of the gas
reserving section 46 as great as possible, it is preferable‘

to make the thickness of the first block 41 and the second

block 42 as thin as possible.. It is to be noted that,

accordingly as the thickness of the first block 41 and the

second block 42 is made thinner, the first block 41 and the

. second block 42 may swell or shrink to .vary the sectional

area of the liquid reserving section 43 or the gas
reserving section 46 or vary the widths of the small holes
44 and 48, resulting in changing the amount of discharge.
In order to prevent such a vibration, it is preferable to
maintain the required strength of the first block 41 and
the second block 42. Taking into account the arrangement
that the sectional area of the gas reserving section 46 is
made as great as possible and the arrangement that the.
strength of the first block 41 and the second block 42 is
maintained, the sectional shape of the gas reserving
section 46 is preferably made as great as possible so long
as the required stréngth-is maintained. When the surface
of the gas reserving section 46 on the first block side is
an inclined surface less steep than the inclined surface
43a rather than being parallel to the inclined surface 43a
of the liquid reserving section 43, the portion having a
great thickness has a reinforcing effect, allowing the

required strength to be maintained.



coated with the liquid by using the conventional nozzle and 5 t he
conventional liquid coating nethod and apparatus. Subsequent | vy,
a cathode ray tube can be obtained by the known cat hode ray tube
assenbl i ng net hod. The obt ai ned cathode ray tube is totally bright
and free from | um nance nonuni formty or has a good white bal ance

free fromcol or

10 irregularity in conparison with the one coated with

t he-: resist, the black colorant containing liquid or the
phosphor contalnlng l'iquid by using the cggventlonal nozzl e and the

conventional liquid coating method and ap

rat us Furthernore, the

coating process is reduced to one half to one third (in tinme and the
length of the line) of that of t he conventional one.
Fig. 20 shows a rotating and a tilting nmechanisns for rotating and

tilting the tube support sggtijen Qc\&'@b‘iﬁble to aﬁﬁoﬁﬂ@él Cé\b|g%§ Ophﬁgage 49
enbodi nents descri bed above and

between the gas reserving section 46 and the small holes

48, thereby allowing a gas flow to be rectified into a

layer flow.

It is proper to perform the processing of the

small holes 44 of the first block 41 comprised of the

. bisected bodies 41a and 41b, for example, in a manner as

10

15 -

20

25

follows for the achievement of a sufficient accuracy and

efficiency. As shown in Fig. 6, by positioning the two

‘bisected bodies 4la and 41b that have been processed with

the groove-like spaces 43a and 43b which will serve as the
liquid reserving section so that the opening planes of the
groove-like spaces 43a and 43b form an identical plane and
concurrently cutting small grooves 44a and 44b for
constituting the small holes 44 on both the bisected bodies
41a and 41b, the divided bodies ‘41a and 41b as shown in
Fig. 8 are obtained. |

It is proper to perform the processing of the
small holes 48 of the second block 42 comprised of the
bisected bodies 425 and 42b, for example, in.a manner as
follows for the achievement of a sufficient accuracy and
efficiency. As shown in Fig. 7, by posifioning the two
bisected bodies 42a and 42b that have been processed with
the groove-like spaces 46a and 46b which will serve as the

gas reserving section 46 so that the opening planes of the



20 bel ow.

rot ati onal

As one exanpl e of the rotating nmechanism the
drive section 10 for rotating the tube support section 3

supporting the glass panel 2 is conprised of a notor 10a, and a
rotary shaft 10b rotated by the notor 10a and rotating the tube
support section 3. As one exanple of 25 the tilting nmechani smfor
tilting the tube support section

- 46~.

-
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3, the tiftting mechanismis conprised of a t||t|ng shaft 91

-~ 29 -

groove-like spaces 46a and 46b form an identical plane and
concurrently cutting small grooves 48a and 48b for

constituting the small holes 48 on both the bisected bodies

42a and 42b, the divided bodies 42a and 42b as shown in

Fig. 9 are obtained.

By assembling the thus-produced divided bodies

. 4la, 41b, 42a and 42b in a manner as shown in Fig. 10 and

fixing the divided bodies 4la, 41b, 42a and 42b in the

~assembled state with metal fittings (not shown) with

interposition of packings (not shown) at both end portions,
the nozzle 4 shown in Figs. 1 through 5 is obtained.
(Second Embodiment)

Fig. 11 is a bottom view showing a liquid coating
nozzle accordiﬁg to a second. embodiment of the present
invention, while Fig. 12 is an enlarged view of a sectional
portion X - X of it. In Figs. 11 and 12, a liquid coating
nozzle 40 is equivalent to the 1liquid coating nozzle 4 of
the first émbodiment except for tﬁe difference in the
following point.

In this nozzle 40, the inner discharge section is
comprised of a number of small holes 44, while the outer
discharge section is comprised of two parallel slits 148a
and 148b arranged on both sides of the line of the sﬁall
holes 44. The longitudinal end surface of the first block

41 is positioned so that it forms a surface approximately



rotatably supporting the rotary shaft 10b, a drive motor 93 for

rotating the tilting shaft 91 at desired angles to tilt the type
support section 3, and a gear box 92 arranged 5 between the drive
motor 93 and the tilting shaft 91. According to these
‘arrangenents, as shown in Fig. 21, for exanple, the coating
process for coating a phosphor containing liquid (15

cent.i poi se-viscosity) on'the glass panel 2 by the nozzle is carried
out-in a condition where 10 the gl ass panel. 2 is arranged horizontally
wi t hout rotating and tilting the—-gB@ss panel 2 as shown in Fig. 18.
In the phosphor spreadi ng process, the glass panel 2 is rotated at
30 tpmby the rotational drive section 10 without tilting t he gl ass
panel 2 with respect to the horizonal direction 15 to spread the liquid

on the gl ass panel Thereafter, in t he s rfluous l.i qui
di schar gi ng proé%%%“ -icalpbanthe lower SFF6a°f9°f %ﬁgﬁef22 The
tilted at [err];%%&[eth Wit h
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les 44 are comprlsed of a number of small holes

having the same shape and size as those of the first

embodiment, however, the length is made longer and they are

not communicated with the gas reserving section 46. The

second block 42 is an elongated +thing having an

. approximately L-like sectional shape (not shown in Figs. 11

and 12) and has a wide groove for constituting the slits

.148a and 148b at its longitudinal end surface, constituting

the slits 148a and 148b as fit tightly to the longitudinal
end side surface of the first block 41.

In the nozzle of this embodiment, a linear liquid
flow flows downward from the inner discharge section, and a
curtain-shaped gas flow flows downward from the outer
discharge section'.

(Third Embodiment)

Fig. 13 is a perspective view showing a liquid
coating apparatus -according to a third embodiment of the
present invention.

In Fig. 13, a 1liquid coating apparatus 1 is
provided with: a tube support section 3 which rotatably
su_pports a glass panel section 2 of a laterally elongated
cathode ray tube having an aspect ratio of, for example, 16
: 9; the nozzle 4 of the first embodiment which is

elongated in an X-direction (in the moving direction of the



respect - to
t he gl ass panel
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the horizonal direction by the tilting mechani sm

2 is rotated at 150 rpmby the 20 rotational -drive

section 10 so that a superfluous liquid is shaken of f to outside of
the gl ass panel. Thereafter, as shown in Fig. 19, with the gl ass
panel 2 tilted at [err]=110[err] Wi th respect to the horizonal
direction by the tilting mechani sm the glass panel 2 .is rotated at
20 r-pm by the : -47-

- 3] -

sheet) in which a phosphor suspension is discharged onto
the'glass panel section 2; and a nozzle moving section 5

for moving the nozzle 4 in a Y-direction perpendicular to

the X~direction on the tube support section 3.

The tube support section 3 is a box-shaped
member, of which lower surface is mounted with a rotational
drive section 10 including a motor. It is to be noted that

the tube support section 3 conforming in size to the glass

"panel section 2 of the cathode ray tube is prepdred and

removably mounted to the rotational driQe section 10.
Around the upper surface of the tube support section 3 is
formed a drain groove 11 having a slope for draining out
superfluous ligquid. In the lowest position of the drain
groove 11 is provided an outlet 12 +through which the
superfluous 1liquid is discharged to the outside to be
reused. At a center portion of the tube support section 3

is formed an approximately rectangular mounting opening 13

for mounting the glass panel section 2. The mounting

opening 13 has a shape conforming to the periphery of the
glass panel section 2 and is internally provided with a
sealing member 14 for pfeveﬁting the liquid ffom leaking.
The nozzle 4 has on its lower surface the small
holes 44 and 48 which serve as the inngr and outer
discharge sections arranged in the X-direction. The length

of the line of the small holes 44 and 48 is sufficiently



rotational drive section 10 to dry the gl ass panel 2 by the heat er
99. The liquid coating nozzle of the enbodi nents of

the present invention conprises the first block which 5. internally has
the liquid reserving section that extends in its | ongitudinal
direction and the inner discharge section formed in the | ongitudinal
direction at the bottom portion of the Iiquid reserving section, the
i nner di scharge section being conprised of a nunber of small holes
or a 10 slit; and the second block which has the inner space
defining the gas reserving section that “e@ermds in the | ongi t udi nal
direction outside the first block and the " outer discharge section
formred in the | ongi t udi nal direction at the bottom portion of
the inner space, the 15 out er di scharge section being conprised of a

nunber of 10008 ROLES fhe? Plhden 1M'CLBLO"RraifDSibUISE " HHY Vhidss
panel section 2 of the maximum size of the object to be

coated. —
As shown in Figs. 13 and 14, the nozzle moving
5 'sectiﬁn 5 has a pair of guide rails 50 which are arranged
on both sides of the tube support section 3 and extended in
. the ¥Y-direction, a ball thread shaft 51 which is rotatably
arfénged along the guide rail 50 on the depthwise side in
. Fig. 13, and a driving frame 52 and a driven frame 53 which
10 are fixed with interpositioh of packings and fixing metal
fittings (not shown) at both ends of the nozzle 4. The
ball thread shaft 51 is fotatably supported at its both
ends by bearings 57 and 58, and a driving motor 54 is
connected to an end portion of a side of the bearing 57.
15 The driving frame 52 is provided with a linear bearing 55
guided by the guide rail 50 and a ball nut 56 to be meshed
with the ball thread shaft 51. The driven frame 53 is
provided with a linear bearing 55 guided by the guide rail

50.

20 _ As shown in Figs. 13 and 14, the driving frame 52
and the driven frame 53 are provided with two air inlets
(not shown) _for' introducing air into the gas reserving
section 46 inside the nozzle 4 and a pair of liquid inlet
and 1liquid outlet (not shown) for introducing and

25 discharging 1ligquid into and from the 1liquid reserving



section and the gas reserving section can be nade | arge, t he
pressure difference between the one end side and the ot her end side
in the longitudinal direction of each of the 20 | i quid reserving
section and the gas reserving section can be reduced, and the anount
of discharge fromthe inner and outer discharge sections can be
uni f or med

liquid
section and 25

t he

-

in
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t he | ongi tudi nal direction. Therefore, the
nozzl e is discharged fromthe inner discharge
the gas in the gas reserving section is discharged from
- 33 -

section 43 while circulating the liquid. To the air inlets
are connected air hoses 30a and 30b via connecting metal

fittings. = The air hoses 30a and 30b are connected to an

air pressure source 88 as shown in Fig. 14. To the liquid

inlet and outlet are coﬁnected circulation hoses 31 and 32
via connecting metal fittings. As shown in Fig. 14, the
circulation hose 31 is connected to the outlet side of a

circulation pump 33 -comprised of a gear pump. The

~circulation hose 32 is connected to the inlet side. of the

circulation pump 33 via a valve 36. To the inlet side of
the circulation pump 33 is also connected a tank 34 for
reserving the phosphor suspension via a valve 35. In this:
case, the arrangement of circulating the 1liquid is to
prevent the phosphor in the liquid staying in_fhe pipes,
hoses and the nozzle 4 from_precipitating in the 1liquid in
thé sfage of liquid supply stop. In the stage of 1liquid
supply stop, the valve 35 is closed and the valve 36 is
épened to circulate the 1liquid through the circulation
hoses 31 and 32, thereby preventing the precipitation of
the phosphor.

The air inlets of the driving frame 52 and the
driven frame 53 are connected to the gas reserving section
46 of the nozzle 4 which is a space elongated in the X-
direction. The gas reserving section 46 is communicated

with the small holes 48 which serve as the outer dngharge
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externally surr
flows downward
the liquid fl
the noving dire
object to be
di scharge secti
gas- fl ow t hat
formed, 10
downward w t hou
| ateral directi
coating nozzle

out er di scharge section, thereby formng a gas flow that

ounds a linear or curtain-shaped liquid flow t hat
from the inner discharge section. Ther ef or e,

ow flows "straightly downward 5 wi t hout deviating in

ction of the nozzle to - reach the surface of the

coated w t hout nonuni formty. \Wen the inner

on and the outer discharge section are snall holes, a

cylindrically surrounds the linear liquid flowis
and therefore, the liquird3#lowtends to flow straightly

t deviating neither in the noving direction nor the
on of the nozzle. According to the liquid
of the

section through the gas passage 49 at the bottom portion of
the second block 42 of the nozzle 4. The gas passage 49 is

a very thin space having a width slightly longer than that

of the line of the small holes 44 and 48, and it is able to

rectify air into a layer flow. The air which has passed

through this space'is substantially formed into air of a

. layer flow. The 1liguid inlet and 1liquid outlet are

communicated with the liquid reserving section 43 which is

_a space elongated in the X-direction. The liquid reserving
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section 43 is the space having a very large capacity with
respect to the flow rate, and the liquid reserved there is
made to be not aischarged.under a normal pressure. The
liquid reserving section 43 is communicated with the small
holes 44 at the bottom portion and communicated Qith thé
small holes 48 at the exit of the gas passage 49.

When air and the 1ligquid are supplied to the
nozzle 4 having the above construction with a controlled
flow rate and pressure, as shown in Fig. 4, an air flow 21
which externally surrounds in a cylindrical shape a 1ineaf
1iguid flow 22 flowing downward from the small holes 44 is

formed. This liquid flow 22 is incessantly discharged as

guided by the air flow 21 even though the amount of supply

is small.



enbodi nents of the invention, the first block and the 15 second bl ock
are each conprised of bisected bodies divided by the vertical plane
t hat expands in the | ongitudinal direction through the w dt hwi se
center of the inner di scharge section. Therefore, the nozzle can
be easily di sassenbl ed and cl eaned when a trouble such as the 20

cl oggi ng of the nozzle holes occurs, so that a stable di scharge can
be easily restored. ' : According to the liquid coating nozzle
of 4 he enbodi ments of the invention,_ the shape of each of the

smal | holes constituting the inner di scharde~section and 25 the outer
di scharge section is -an elongated hexagon. :

Oioeration of the 1liquid coating apparatus 1 of
the third embodiment constructed as above wiil be described
next. | | |

When the glass panel section 2 of the cathode ray

5 tube of the object to be coated is mounted ‘to tﬁe tube

support section 3 and the tube support section 3 is mounted

. to the rotational drive section 10 so that its lengthwise

direction extendsl in the Y-direction, the valve 35 is

opened énd the valve 36 is closed. By this operation, the

10 liquid that has circulated thfough the circulation hoses 31

and 32 and the 1liquid reserving  section 43 inside the

nozzle 4 is supplied ffom the tank 34 to the nozzle 4 via

the circulation hose 31. Further, a pressurized air is

supplied from the air pressure source 88 to the nozzle 4.

15 The pressurized air is introduced from the air hose 30 via

the air inlet to the gas reserving section 46, where the

air expands in the X-direction and is guided to the gas

~ passage 49. The air guided to the gas passage 49 is formed

into a layer flow air 21 while passing through there and

20° discharged from the small holes 48 which serve as the outer
discharge section. _

On the 6ther hand, the liquid.supplied from the
tank 34 via the circulation hose 31 by the circulation pump
33 is reserved in the liquid reserving section 43 via the

25 liquid inlet and then expanded in the X-direction. Then,



-49- Therefore, each of the liquid flow and the gas flow fl ows
straightly downward as a turning flow, so that they hardly devi at e
si deways. According to the liquid coating nozzle of the

5 enbodi nents of the invention, the liquid reserving section has
the inclined surfaces at the bottom of which the inner di schar ge
section is positioned. Therefore, even when the particles
cont ai ni ng phosphor particles are precipitated while the liquid is
staying in the Iliquid reserving 10 section, the liquid falls
sliding along the inclined. surfdées to be discharged fromthe

di scharge section
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the liquid is drawn off through the small holes 44 which
serve as the inner diséharge section by the air of the

1ayef flow, and the linear liquid 22 is discharged downward

through the small holes 48 along the air. It is. to be

noted that the flow rate in this stage differs depending on

the size of the cathode ray tube 2, and it is approximately

. 200 to 500 cc/min.

When the discharge of air and the 1liquid is

.started, the nozzle 4 is moved in the Y-direction with the

movement of the driving frame 52 in the Y-~direction by
rotating'the ball thread shaft 51 by the driving motor 54.
For example, as shoﬁn in Fig. 13, with the glass panel
section 2 horizontally arranged, the nozzle 4 is moved
horizontélly. By moving the nozzle 4 in the Y-direction
while discharging the liquid from the nozzle 4, the liquid
flow 22 dischafged from the nozzle 4 is coated on the glass
panel section 2 of the cathode ray tube. When the coating
of the liquid is completed, the tube support section 3 is
rotated at a speed of 40 to 50 rpm by the rotational drive
section 10, thereby drying the iiquid with a heater 99 as
showﬁ in Fig. 19 placed on the glass panel section 2 while
suppressing the flow of the liquiq into the center portion,
resulting in the formation of a phosphor film. Then, a
phosphor ' layer is .formed in the desired position by the

known photolithographic method and thereafter this process



W thout staying in the liquid reserving section, so that it hardl y
causes color irreqgularity. According to the liquid coating
nozzle of the 15 - enbodinents of the invention, the sectional area of

t he gas reserving section is made as |arge as possible so |long as
the required strength 1is nmaintained. Therefore, the strength
of the first block is assured and the gas pressure di fference
between the one end side and the other end side 20 in the | engt hw se
direction in the gas reserving section is reduced, so that the gas
flowis stabilized. The PVqGid coating nozzle of the
enbodi nents of the invention conprises the block which internally
has” t he |l iquid reserving-section that extends in its |ongitudinal
25 direction and the discharge section formed in the

is repeated three times in all, so that phosphor layers of
the three colors of red, blue and green are formed, for
exémple, in a matrix form in the desired position on the

glass panel section 2.
5 In this case, the linear liquid 22 of a uniform
thickness is'discharged onto the glass panel section 2 so
. that it flows along the gas 21 discharged substantially in
théﬂform of a layer flow. Therefore, merely by moving the
nozzle 4 relative to the glass panel section 2, the liquid
10 ~can be coated on the glass panel section 2 while
maintaining a constant film thickness. Therefore, by
adjusting the amount of discharge of the liquid, a uniform
thin coating film having little coating nonuniformity can
be formed in a short time while sﬁppressing the consumption
15 of the 1liquid. Furthermore, since the flow rate is
rotatively small, the liquid forms no bubbles even when it
is put in contact with the glass panel section 2.
Furthermore, since the 1length of the 1line of the .small
holes 44 and 48 is longer than the width of the glass panel
20 section 2 of the cathode ray tube, the liquid can be coated

'in one time of movement. |
(Fourth Embodiment)

A liquid coating apparatus according to a fourth
‘embodiment of the present invention is equivalent to the

25 liquid coating apparatus of the thirad embodiment except
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| ongi tudi nal direction at the bottom portion of the liquid

reserving section, the discharge section being conprised of a nunber
of small holes or a slit. Therefore, the liquid reserving section

‘can be nmade

| arge, the pressure 5 di fference between the one end

side and the other end side in the |ongitudinal direction of the
| iquid reserving section can be reduced, and the anount of discharge
from t he di scharge section can be uni formed in the Iongltudlnal

di rection
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Therefore, the I|qU|d |g8 the nozzle is

that the nozzle 40 (Figs. 11 and 12) of the second
embodiment is used in place of the nozzle 4 of the first
embodiment. | |

When air and ' the 1liguid are supplied to the
nozzle 40 of the second embodiment with a controlled flow
rate and pressure, a flat plate-shaped air flow of a layer
fiow is discharged from the slits 148a and 148b, and a
linear liquid flow is discharged from the small holes 44
along the air. This liquid flow is incessantly discharged
as guided by the aif even though the amount of supply is
small. | |

(Fifth Embodiment)

A liguid coating apparatus according to a fifth
embodiment of the present invention is based on the liquid
coating apparatus of the third embodiment and in which the
nozzle 4 is arranged so that the lengthwise direction of
the nozzle 4 is inclined relative to the longitudinal
direction or the lateral direction of the object to be
coated in the horizontal -plane, -and 1in this state the
nozzle 4 is moved parallel in the longitudinal direction or
the lateral direction of the object to be coated. By

appropriately changing the angle of inclination of the

‘nozzle 4, the distance between the parallel lines of the

linear liquid flow drawn on the object to be coated can be

adjusted.



10 .di scharged fromthe discharge section, so that the liquid

tends to flow straightly downward in the formof a |inear or
curtain-shaped liquid flow Therefore, the discharged liquid can
reach the surface of the object to be coated wi thout nonuniformty.
Whien the discharge section is 15 conprised of small holes, a linear
liquid flowis forned and tends to flow straightly downward. _
The- i quid coating nozzle manufacturing method of t he enbodi nents of
the-invention is the nethod for manuf acturi ng the nozzle of the
embodi ments of the 20 . invention in WP€h~the first block and the second
bl ock are each conprised of the bisected bodies divided by the’
vertical plane that expands in the |ongitudinal direction t hr ough
the wi dthwi se center of the inner discharge section, and the inner

di scharge section an%@%&éﬂ“ﬁﬁ%&é?me&%& di scharge section is conprised of
a nunber of small hol‘€s] :

A liquid coating apparatus according to a sixth
embodiment of the present invention is'bésed on the liquiad
coating apparatus of the fourth embodiment and in which the

5 'nozzle 40 is arranged so that the lengthwise directioh of
the .nozzle 40 is inclined relative to the 1longitudinal
. direction. or the lateral direction of the object to be
coated in the horizonﬁal plane, and in this state, the
‘nozzle 40 is moved parallel in the longitudiﬁal direction
10 or the lateral'direction of the object to be coated. By
apprépriately changing the angle of inclination of the
nozzle 40, the width of a coating film drawn by a curtain-
shaped 1liquid flow on the object to be coated can be
adjusted.
15 ' (Seventh Embodiment)

In the first, third or fifth embodiment, the
inner discharge section can be not the small holes 44 but a
slit having the length and width of the line of the small
holes 44, and the outer discharge section can be not the

20 - small holes 48 but a slit having the length and width of
thé line of the small holes 48. In this case, the curtain-
'shaped ligquid flow discharged from the inner discharge.
section flows downward through the outer discharge section

and a curtain-shaped gas flow that externally surrounds



-51- wher eby processing of the small holes is perfornmed by
positioning the two bisected bodi es which have been preparatorily
processed with the groove-shaped space that serves as the liquid
reserving section and/or the gas 5 reserving section.so that the
openi ng pl ane of the groove- shaped space defines an identical plane
and concurrently cutting small grooves for constituting the smal

hol es of :
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- 40 -

this liquid flow flows downward from the outer discharge
section.
(Eighth Embodiment)
In the first, second, third, fourth, fifth, sixth
or seventh embodiment, a temperature adjusting means (means

for adjusting the temperature) for Heating or cooling the

. liquid in the 1liquid reserving section 43 of the first
blo’c'k 41 can be provided in the liquid reserving section 43

or on the external surface of the liquid reserving section

43 of the first block 41. As the temperature adjusting
means, fof example, an instrument such as a heater for
performing only heating, an instrument such as a Peltier
device capable of performing heating and cooiing, an
instrument such as a chiller.for performing only cooling,
or an inétrument provided with a piping for flowing a
heating medium or a cooling medium inside a block and a
means for circulating the heating medium or the cooling
medium through this piping can be used.. By heating or
cooling the 1liquid by the temperature adjusting means
according to the rise and fall of the environmental
temperature at which the nozzle is used, the viscosity of
the 1liquid can be kept constant, thereby allowing the
amount of discharge to be kept constanf.

(Ninth Embodiment)



both the bisected bodies. Therefore, a nozzle having the- I nner

di scharge section and/or the outer discharge section 10 each conpri sed
of a nunber of accurate small hol es can be ef ficiently manufactured.
According to the liquid coating nethod and the i quid coating
apparatus of the enbodi nents of the -invention, the outer discharge
section of the nozzle of the 15 enbodi nents of the invention is nmade to
face the object to " be coated, and at | east one of the object to be
coat ed and the nozzle is noved relatively to each other in

t he direction that intersects the Kadngitudinal direction when
thesliquid flowis discharged in a |inear or curtain-like 20 shape
whit e discharging the gas flow toward the object. to be coated
through the outer discharge section. Therefore, by adjusting the

amunt of discharge of therligildeifer, secoll, Uilrd, four@? 4 ffen’ ' Liken
seventh or eighth embodiment, a removal means for rémoving
an object (such as a solidified resin méterial, particles
_ of a pigment or the 1like, coagulated material of the
5 particles or:the likef that is narrowing or clogging the
inner discharge section when the inner discharge section is
. stuffed up can be provided inside or on the external
sur%ace of the liquid reserving section of the first block
.41, The removal means can be a supersonic generator or a
10 supersonic transmitting means (e.g., a rod-shaped member)
for transmitting a supersonic wave from a supersonic
generator placed outside the nozzle to the first block. By
operating the removal means while the liquid is being
discharged, the inner discharge section can be prevented
15 = from being narrowed or clogged. Further, by operating the
removal means while the discharge of the liquid is stopped,
the small holes or the slit that has been narrowed or
clogged can be cleaned to be restored to the original

state. |

20 (Tenth Embodiment)

In the first, sgcond, third, fourth, fifth, sixth
seventh, eighth of ninth embodiment, by making each of the
liquid reserving section 43 and the gas reserving sections.
46 have a shape such that the sectional area gradually

25 increases from one end side to the other end side in the



nonunifornity can be forned in a short tine while 25 suppressing the

consunption of the liquid.: -52-
According to the liquid coating nethod and the | iquid coating
apparatus of the enbodi nents of the i nvention, the discharge section
of the nozzle of the - enbodi nents of the invention is nmade to face
the object to 5 be coated and at |east one of the object to be coated
and- : ‘

- 42 =

lengthwise direction of the nozzle 4 (or 40), the liquid
and gas can be supplied from the side of the smaller
sectional area to the-liquid reserving sé_ction 43 and the
gas reserving sections 46, respectively. With this
5 arrangement, the 1liquid and gés in the 1liquid resefving
section 43 and the gas reserving sections 46 are allowed to
. have a small pressure difference in the lengthwise
dir’éction of the nozzle 4 (or 40), thereby allowing fhe
~amounts of discharge of the liquid and gas to be uniformed.

10 (Eleventh Embodiment)

-In the first embodiment, the nozzle 4 is allowed
to be provided with no second block 42 (Fig. 15). A nozzle
4a according to the eleventh embodiment has a simplified
structure, and by increasing the pressure of the 1liquid

15 inside the liquid reserving section 43 further than that of
the first embodiment, the liquid can be discharged without
any gas flow, allowing a linear 1liquid flow to flow
downward ‘onto the object to be coated. As a more actual
example, Fig. 16 shows a modification of the nozzle 4 of

20 Fig. 15 wherein curved surfaces fhereof are reduced and the
nozzle is comprised of planar surfaces. A liquid reserving

- section 163, an inclined surface 163a, and small holes 164
of a nozzle 124 in Fig. 16 correspond to the 1liquid
reserving section 43, the inclined surface 43a, and the

25 small holes 44, respectively. Various modifications of the



the nozzle is noved relatively to each other in the di rection that

I ntersects the |ongitudinal direction when the liquid flowis

di scharged in.a linear or curtain-like shape toward the object to be
‘coated through the discharge 10 section. Therefore, by adjusting the
anount of discharge of the liquid by the liquid pressure in the
liquid reserving section, a uniformthin coating film having

reduced coating nonuniformty can be forned in a short tine - while
suppressing the consunption of the liquid. 15 According to the
liquid coating apparatus of the endddirnents of the invention, it is
provided with the liquid circul ati ng passage for supplying in a
circtulating manner the liquid to the liquid reserving section as

wel | as the opening and cl osiing nenber for opening and closing 20

the liquid ci rcuslm%tlilnghgilesagagfi aWet hsl';ohvivr? %rnr 6‘1995”‘9’1‘7 the‘I‘he nqmeral 164a
denotes a laterally elbngated hexagonal hole, 164b a
circular hole, 164c a laterally elongated_ellipse hole, and

1644 a iongitudinally elongated ellipse hole.

5 (Twelfth Embodiment)
‘In the second, third, - fourth, fifth, éixtﬁ
. seventh, eighth, ninth or tenth embodiment, the nozzle 4a
of the eleventh embodiment is employed in place of the
nozzle 4 of the first embodiment.

10 By using the liquid coatihg nozzle and the liquid
coating method and apparatus wusing this noézle of the
present invention, a process -for coating at least one of: a
patterning resist /(e.g., polyvinyl aicohol (PVA), poly
vinylpyrrolidone (PVP)) for constituting a phosphor layer

15 forming aperture; a black inorganic pigment containing
resin solution (e.g., a resin solution in which: a black
pigment such as carbon black is dispersed) for constituting
a black matrix; and a phosphor susp_ehsion (e.g., a graphite
liquid containing phosphors of green, blue and red) for

20 constituting the phosphor layer, on the rear surface of the
glass panel of the cathode ray tube can be performed to
allow the cathode ray'tube.to be manufactured. The coated
patterning resist is processed by the Xknown exposure
method, thereby forming a pattérn such as temporary dots

25 = which will be the phosphor layer forming aperture in the



circul ation

Ther ef or e,

~
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of the liquid can be effected or stopped.

the circulation of the |iquid can be stopped whi |l e the
liquid is being. discharged thereby allow ng the pressure to be
stabilized, and the circulation of the 25 liquid can be effected while
t he di scharging of the liquid ' - 53-
I s stopped thereby preventing the precipitation of the particles.
Accordi ng

to

the cathode ray tube of the

- 44 -~

desired position. The obtained pattern has the advantage
that they are thinner and more uniform than those coated

with the resist by using the conventional nozzle and the

conventional 1liquid coating method and apparatus, thereby

suppressing the color irregularity and improving the white

balance. The black colorant containing liduid coated on

. the rear surface of the glass panel section on which the

patfern is formed is processed by the known developing

method for the removal of the resist at the pattern,

thereby forming a black matrix (also called the ‘black
stripé) around thé portions where the pattern has existed
(the ©portions beboming the phosphor  layer forming
apefture). In regard to the obtained black matrix, an area
to be sufrounded by the black matrix is uniformed in size
in comparison with the one coated with the black colorant
containing liquid by using the conventibnal nozzle and the
conventional -liquid coating method and apparatus. The
phosphor containing liquid is coated on the rear surface of
the glass panel section on which the black matrix has been
formed, thereby forming a phosphor 1ayer in the areas
surrounded by the black matrix (phosphor 1layer forming
aperture) by the known photolithographic method. This
phosphor layer formation is repeatéd three times in all in
the order of green, blue and red, the phosphor layers of

the three colors of green, blue and red are formed in the



enbodi nents of the invention, the phosphor is coated on the 5 rear
surface of the glass panel section by the liquid coating nethod of

the enbodi nents. Therefore, the

t hi ckness of the phosphor

| ayer is uniformed, so that the . color irregularity is elimnated and
a good white bal ance I s achieved. 10 According to

the cathode
is coated on the rear surface of the glass panel section
by 4+he liquid '

phosphor

Ther ef or
that the

€,

15

i s achi eved.
enbodi nents of the invention includes a process of coating,

t he
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t he

ay tube of the enbodinents of the invention, the

coating apparatus of the enbodinents.
t hi ckness of the-pkbsphor |ayer is uniforned, so

color irregularity is elimnated and a good white bal ance
The cat hode ray tube nmanufacturing nmethod of

areas surrounded by the black matrix on the rear surface of
the glass panel section. Each of the obtained phosphor

layers is uniformed in thickness in comparison with the one

coated with the liquid by using the conventional nozzle and

the conventional 1liquid coating method and apparatus.

Subsequently, a cathode ray tube can be obtained by the

- known cathode ray tube assembling method. The obtained

cathode ray tube is totally bright and free from luminance

.nonuniformity or has a good white balance free from color

irregularity in comparison 'with. the one coated with the
resist, the black colorant 'containing liquid or the
phosphor containing liquid by using the conventional nozzie
and the conventional 1liguid coating method and_apparatus.
Furthermore, the coating process is reduced to ﬁne half to
one third (in time énd the length of the line) of that of
the conventional one.

Fig. 20 shows a rotating and a tilting mechanisms

for rotating and tilting the tube support section 3 which

are appliéable to the embodiments described above and

below. As one example of the rotating mechanism, the
rotational drive section 10 for rotating the tube support
section 3 supporting the glass panel 2 ié comprised of a
motor 10a, and a rotary shaft 10b rotated by the motor 10a
and rofating the tube support section 3. As one example of

the tilting mechanism for tilting the tube support section



as coating material's for phosphor screen process, at |east 20 one of a

pre-coating liquid for pre-coating to inprove adhesi ve property and
wettability of a coating liquid, patterning resist for formng
phosphor form ng apertures, a graphite liquid for form ng a bl ack
matri x, a phosphor suspension, and a lacquer liquid for filmng, on
the inner 25 surface of the glass panel of the cathode ray tube by
using ' -54- t he nozzl e of
t he- embodi nent s. For this purpose, for

10
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3, the tilting mechanism is comprised of a tilting shaft 91
rotatably supporting'the rotary shaft 10b, a drive motor 93

for rotating the tilting shaft 91 at desired angles to tilt

~the type support section 3, and a gear box 92 arranged

between the drive motor 93 and the tilting shaft 91.

According to these arrangements, as shown in Fig. 21, for

- example, the coating process for coating a phosphor

-’

containing 1liquid (15 centipoise-viscosity) on the glass

.panel 2 by the nozzle is carried out in a condition where

the glass panel 2 is arranged horizontally without rotating
and tilting the glass panel 2 as shown in Fig. 18. In.the
phosphor spreading brocess, the glass panel 2 is rotated at
30 rpm by the rotational drive section 10 without tilting
the glass panel 2 with reséect to the horizonal direction
to spread the liquid on the glass panel 2. Thereafter, in
the superfluous 1liquid disgharging. process, as shown in
Fig. 19, with the glass panel 2 tilted at 6#=110° with
respect to the horizonal direction by the tilting
mechanism, the glass panel 2 is rotated at 150 rpm by the
rotational drive section 10 so that a superfluous liquid is
shaken off to outside of the glass ﬁanel. Thereafter, as
shown in Fig. 19, with the glass panel 2 tilted at §=110°
with respect to the horizonal direction by the tilting

mechanism, the glass panel 2 is rotated at 20 rpm by the



exanpl e, a cathode ray tube in which no difference is bet ween t he

center portion and the peripheral portion of the object to be coated
in the size of the phosphor | ayer 5 form ng aperture thereby achieving
a uniformty (when the patterning resist is used), and/or no col or
irregularity is generated on the black matrix thereby inproving the
screen resol ution (when the black colorant containing liquid for
constituting the black matrix is coated), and/or the 10 t hi ckness of

t he- phosphor layer is uniformed - thereby achieving a good white
bal ance and high lum nance free from = 47 color irregularity (when the
phosphor suspension for constituting the phosphor layer s
coated) can be manuf actured. 15 In the enbodinents,
as one exanple where the t hi ckness of the phosphor |ayer is nore

uni formthan the :
rotational drive section 10 to dry the glass panel 2 by the

heater 99.
The liquid coating nozzle of the embodimenté of
~the present invention comprises the first .block which
5 internally has the liquid-reserving-section that extends in
its longitudinal direction and the inner discharge section
- formed in the longitudinal direction at the bottom portion
of fthe liquid reserving section, the inner discharge
.section being comprised of a number of small holes or a
10 slit; and the secondl block which' has the inner space
defining the gas reserving section that extends in the
longitudinal direction outsidé the first block and- the
outer discharge section formed in the longitudinal
direction af the bottom portion of the inner space, the
15 outer discharge section being comprised of a number of
small holes or. a slit. Therefore, the liquid reserving
section and the gas reserving section can be made large,
the préssure difference between the one end side and the
other end side in the longitudinal direction of each of the
20 " liquid reserving section and the gas reserving section can
be reduced, and the amount of discharge from the inner and
outer diséharge sections can be uniformed in the
longitudinal direction. Therefore, the 1ligquid in the
nozzle is discharged from the inner discharge section and

25 the gas in the gas reserving section is discharged from -the



conventional one, in the conventional coating nmethod, the center

portion of a glass panel is 100 while the four corner portions
(peri pheral portions) thereof are 70 to 80 20 in rate which is |ess
than that of the center. portion. On the other hand, in the

enbodi nent, the center portion of a gl ass panel is 100 while the
four corner portions thereof can be 95 to 100 in rate which is
substantially equal to " that of the center portion. In sonme case,

taking into

- 55-
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account a tendency that the peripheral portion is darker
o - 48 -

outer discharge section, thereby forming a gas flow that
externally surrounds a linear or curtain-shaped liquid flow

that flows downward from the inner discharge. section.

~ Therefore, the 1liquid flow flows straightly downward

without deviating in the moving direction of the nozzle to

reach ' the surface of the object to be coated without

- nonuniformity. When the inner discharge section and the

outer discharge section are small holes, a gas flow that

.cylindrically surrounds the linear liquid flow is formed,

and therefore, the 1liquid flow tends to flow straightly
downward without deviating neither in the moving direction
nor the lateral direction of the nozzle.

According to the 1liquid coating nozzle of the

embodiments of the invention, the first block and the

second block are each comprised of bisected bodies divided

by the vertical plane that expands in the longitudinal '
direction through the widthwise centef of the inner
discharge-lsection. Therefore, the nozzle can be easily.
disassembled .énd cleaned when a trouble such as the
clogging of the nozzle holes occurs, so that a stable
discharge can be easily restored.

According to the 1liquid coatiﬁg nozzle of the
embodiments of the invention, the shape of each of the °
small holes constituting the inner dischérge section and

the outer discharge section is an elongated hexagoﬁ.



than the center portion of a cathode ray tube, the t hi ckness of the

four corner portions can be 105 to 110 in .rate which is thicker than
that of the center portion. Anot her enbodi mnents of the
present invention will 5 be described schematically.

A liquid coating nozzle according to an enbodi nent of the
present invention is characterized in that a plurality of di'scharge
holes are arranged |inearly, and when the discharge hole has a
length Din.a nozzle 10 sweep direction and a length d in a direction
per pendi cul ar to the nozzle sweep dBrection and a |iquid guiding
section I nside the nozzle has a length L, a relation of 1 < L/D
[ert] 10 is held, and if necessary, D > d.

According to the above-descri bed nozzle, the

Therefore, each of the liquid flow and the gas flow flows
straightly downward as a turning flow, so that they hardly
deviate sideways.
Acdording to the 1liquid coating nozzle of the
5 embodiments of the invention, the liquid reserving section
has the inclined surfaces at the bottom of which the inner
: diécharge section is.pdsitioned. Therefore, even when the
par%icles containing phosphor particles are precipitated
- .while the 1liquid is staYing in the ligquid reserving
10 section, the 1liquid falls siiding ‘along the inclined
surfaces to be discharged from the discharge section
without staying in the liquid reserving section, so that it
hardly causes color irregularity.
According to the 1liquid coating nozzle of the
15 embodiments of the invention, the sectional area of the gas
reserving section is made as large as possible so long as
the required strength is maintained. Therefore, the
strength of the first block is assured and the gas pressure
difference betﬁeen the one end side and the other end side
20 in the lengthwise direction in the gas reserving section is
reduced, so that the gas flow is stabilized.
The liquid coating nozzle of the embodiments of
the invention comprises the block which internally has the
liquid reserving section that extends in its longitudinal

25 . direction and the discharge section formed in the



15

arrangenent,

direction in which a coating liquid is discharged can be
conmpul sorily regulated in the nozzle sweep direction. Wth this

a sidew se spattering phenonenon can be renoved which

is the phenonenon that the liquid is di scharged in a direction
per pendi cul ar to the nozzle sweep 20 direction. A
cat hode ray tube manufacturing method according to an enbodi nent of

t he--present

i nvention, i$§ characterized in that is used a liquid

coating nozzle in which a plurality of discharge holes are arranged
linearly,

sweep
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when

25 the discharge hol80has a length D in a nozzle

longitudinal direction at the bottom portion of the liquid
reserving section, the discharge section being comprised of

a number of small holes or a slit. Therefore, the liquid

reserving section can be made large, the pressure

differénce between the one end side and the other end side

in the 1longitudinal direction of the 1liquid reserving

- section can be reduced, and the amount of discharge from

the discharge section can be uniformed in the longitudinal

.direction. Therefore, the 1liquid in the nozzle is

discharged from the discharge section,.so that the 1liquid
tends to flow sfraightly downward in the form of a linear
or curtain-shaped liquid flow. Therefore, the discharged
liquidhCan reach the surface of the object to be coated
without nonuniformity. When the discharge section is
comprised of small holes, a linear liquid flow is formed
and tends to flow straightly downward.

| The liquid coating nozzle manufacturiﬁg method of
the embodiments of the invention is the method for
manufacturing the nozzle of the embodiments of the
invention in which the first block and the second block are
each comprised of the bisected bodies divided by the
vertical plane that expands in the longitudinal direction
through the widthwise center of the inner discharge
section, and the inner discharge section and/or the outer

discharge section is comprised of a number of small holes,



- 56- direction and a length d in a direction perpendicular to
the nozzle sweep direction and a liquid guiding section I nsi de the
nozzle has a length L, a relation of 1 < L/D [err] 10 is held, and
i f necessary,.D > d, the nmethod conpri sing 5 processes of: sweeping
the coating nozzle either in a direction of a shorter side or
in a direction of a |onger side of a glass panel, for exanple, the
gl ass panel of a cat hode ray tube that is standstill; and thereby
linearly coating the coating materials for phosphor screen process
10 on a phosphor form ng section (scFeéﬁ area) of the gl ass

panel . According to the manufacturing nethod, the panel
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' whereby processing of the small holes 1is performed by

positioning the two bisected bodies which have been
preparatorily processed with the groove-éhaped spéce that
serves as the 1liquid réserving section and/or the gas
reserving section so that the opening plane of the groove-
shaped space defines an identical plane and concurrently
cutting small érooVes for constituting the small holes of
both the bisected bddies. Therefore, a nozzle havinq the
~inner discharge section and/or the outer discharge section
each comprised of a number of accurate small holes can be
efficiently manufactured.

| According to the liquid coating method and the
liquid coating apparétus of the emquiments of the
invention, the outer discharge section of the nozzle of the
embodiments of the invention is made to face the object to
be coated, and at least one of the object to be coated and
the nozzle- is moved relatively to each other in the
direction that intersects the longitudinal direction when
the liquid flow is discharged in a linear or curtain-like
shaﬁe while discharging the gas flow toward the object to
be coated through the outer discharge section. Therefore,
by édjusting the amount of discharge of the 1liquid, a
uniform thin coating film having reduced coating
nonuniformity can be formed in a short time while

' suppressing the consumption of the liquid.



front surface
hori zontal |l y.

S preferably arranged substantial ly
The substantial parallelismrelative to the 15

hori zontal axis nmeans that when the panel front surface is a flat
surface, the flat surface portion is parallel to the hori zont al

axi s. Wien the panel .front surface has a curvature, it means
that a tangential line at the vertex of the portion of curvature is
parallel to the horizontal 20 ° axis. According to the
manuf acturing nethod, in a case g for exanple, a phosphor
suspension (slurry) is coated in ?he above coating process, in
additional to the process, the method conprises a process of

spreading a 25

form ng
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slurry on an entire surface of the phosphor surface

According to the 1liguid coating method and the
liguid  coating apparatus of the embodiments of the
invention, the discharge section of tﬁe nozzle of the
embodiments of the invention is made to face the object to
be cbated énd at least one of the object to be coated and

the nozzle is moved relatively to each other in the

. direction that intersects the 1longitudinal direction when

thé.liquid flow is discharged in a linear or curtain-like

'shape toward the object to be coated through the discharge

section. Therefore, bf adjusting the amount of discharge
of the 1liquid by the 1liguid pressure in the 1liquid
reserving section, a wuniform thin coating £film having
reduced coating nonuniformity can be formed in a short tiﬁe
while suppressing the consumptibn of the liquid.

According to the liquid coating apparatus of the
embodiments of the invention, it is provided with the
liquid circulating passage for supplying in a circulating
manner the liquid to the liquid reserving section as well
as the opening and closing member for opening and closing
the ligquid circulating passage. With this arrangement, the
circulation of the 1liquid can be effected or stopped.
Therefore, the circulation of the 1liquid -can. be stopped
while the liquid is being discharged thereby allowing the
pressure to be stabilized, and the circulation of the

liquid can be effected while the discharging of the liquid



-57- section of the panel while nmaking the panel have a gl ass
panel rotating speed of 30 to 60 rpm and a process of di scharging a
superfluous slurry while setting the gl ass " panel rotating speed at
50 to 150 rpm and setting a gl ass 5 panel tilt angle [err] at 95 to
115 degrees relative to the hori zontal axis; and a process of drying
a phosphor film whil e setting the glass panel rotating speed at 10
to 150 rpm the processes being sequential in the order of the
coating process, the spreading process, 5£hg di schargi ng

is stopped thereby preventing the precipitation of the
particles. | |

According to .the cathode réy tube'.of the
embodiments of the invention, the phosphor is coated on the

5 -rear surface of the glass panel section by the 1liquid
| coating method of the embodiments. Therefore, the
~ thickness of the-phosphor layer is uniformed, so that the
colar irregularity is eliminated and a good white balance

’is achieved.

10 According to the cathode ray tube of the
embodiments of the invention, theuphosphpr is coated on the
reér surface of the glass panel section by the 1liquid
coating apparatus of the embodiments. Therefore, the
thickness of the phosphor layer is uniformed, so that the

15 color irregularity is eliminated and a good white balance
is achieved.

The cathode ray tube manufacturing method of the
embodiments of the invention includes a process of coating,
as coating materials for phosphor screen process; at least

20 one of a pre-coating liquid for pre-coéting to improve
adhesive property and wettability of a coating 1liquid,
patterning resist for forming phosphor forming apertures, a -

~graphite 1liquid for .forming a black matrix, a phosphor
suspension, and a lécquer ligquid for filming, on the inner

25 surface of the glass panel of the cathode ray tube by using



10 process, and the drying process, preferably.

According to the manufacturing nethod, a phosphor surface of which
coating pattern has a uniformquality can ~ be.inplenented at a higher
| evel, and a hi gh-1um nance cat hode ray tube can be supplied. 15
According to the manufacturing nethod, it -is preferabl e that

t he phosphor surface formng section of the panel has a conpletely
flat shape. By the nmethod, a good phosphor surface can be forned
inthe conpletely flat shaped gaggl_that can prevent an irregul ar
reflection due 20 to external |ight. These

enbodi nents are specifically described based on the draw ngs as
folTows. A thirteenth enbodi nent of the present invention
wi |l be described belowwith reference to the drawi ngs. 25 Figs. 22A,

22B, and 22C sheWe? Wbew1ef bRreenéi d8RboAihéRts. For this purpose, for
example, a cathode ray tube in which no -difference is

between the center portion and the peripheral portion of

the object to be coated in the size of the phosphor layer

5 .forming aperture thereby achieving a uniformity (when the
patterning resist is used), énd/or no color irrégularity is

_ generated on the black matrix thereby improving the screen

resolution (wvhen the black colorant containing liquid for

_constituting the black matrix is coated), and/or the

10 thickness of the phosphor layer is ﬁniformed .thereby.
achieving a good white balance and high luminance free from
color irregularity (when the phosphor suspension for
constituting the ©phosphor 1layer is coated) can be
manufactured.

15 In the embodiments, as one example where the
thickness of the phosphor layer is more uniform than the
conventional bne, in the conventional coating method, the
center portion of a glass panel is 100 while the four
corner portions (peripheral portions) thereof are 70 to 80

.20 in rate which is less than that of the center portion. On
the other hand, in the embodiment, the center portion of a
glass panel is 100 while the four corner portiohs thereof
can be 95 to 100 in rate which is substantially equal to
that of the center portion. In some case, taking into

25 account a tendency that the peripheral portion is darker



coating nozzle of the thirteenth enbodi ment of the present

- 58-

I nventi on. In Figs. 22A, 22B, and 22C, 101 denotes a coati ng
nozzle, 10la a coating nozzle body and 101b a di schar ge

secti on. The reference nunmeral 102 denotes 5 di scharge hol es
arranged linearly at the discharge section 101b. A slurry is coated
linearly on a gl ass panel inner space through the discharge holes

102-- Further, L denotes

—~
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than the center portion of a cathode ray tube, the
thickness of ﬁhe four corner portions can be 105 to 110 in
rate which is thicker than that of the ceﬂfer portién.

Another embodiments of the present invention will
be described schématically.

A liquiad ~coating nozzle according to an

. embodiment of the present invention is characterized in

thé% a plurality of discharge holes are arranged linearly,

~and when the discharge hole has a length D in a nozzle

sweep direction and a length 4 in a direction perpendicular
to the nozzle sweep direction and a liquid guiding section
inside the nozzle has a length L, a relation 6f 1 < L/D £
10 is held, and if necessary, D > d.

According' to the above-described nozzle, the
direction in which a coating liquid is discharged can be
compulsorily regulated in the nozzle sweep direction. With
this arrangement, a sidewise spattering phenomenon'can be
removed which is the phenomenon .that the 1liquid is
discharged'in'a direction perpendicular to the nozzle sweep
direction.

A cathode ray tube manufacturing method according
to an embodiment of the present invention, is characterized
in that is used a 1liquid coating nozzle in which a
plurality of dischargé holes are arranged 1linearly, when

the dischafge hole has a 1length D in a nozzle sweep



the length of a discharge |iquid guiding section, D denotes t he

| ength of the discharge hole in the direction of sweep 10 of the
nozzl e, and d denotes the length of the discharge . hole in the

wi dt hwi se direction. The lengths L, D and d . satisfy the relations of
the follow ng two expressions. D>d 1 <L/DJerr]

10 15

By specifying thellengths L, D and d as expressed

by the above rel ational expressions, the direction in which a
coating liquid is discharged can be conpul sorily regulated in the

nozzle sweep

direction. Wth this ~ T arrangenent, a sidew se

spattering phenonenon can be 20 r enoved. The sidew se
spattering phenonenon is the phenomenon that the liquid is
di scharged in a direction per pendi cul ar to the nozzle sweep

di recti on.
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direction an®'% 18fgRhO'EMER! I LNEFrEEL IbhO B r SRR FAT APS to
the nozzle sweep direction and a 1liquid éuiding section
inside the nozzle has a length L, a relafion of 1 < L/D S.
10 is held, and if necessary, D > d, the method comprising
processes of: sweeping the coating nozzle either in a
direction of a shorter side or in a direction of a longer
side of a glass panel, for ekample, the glass panel of a

cathode ray tube that is standstill; and thereby 1linearly

~coating the coating materials for phosphor screen process

on a phosphor forming section (screen area) of the glass
panel. |

‘According to the manufacturing method, the panel
front surface is preferably arranged substantiallf
horizontally. The substantial parallelism relative to the
horizontal axis means that when the panel front surface is
a flat surface, the flat surface portion is parallel to the
horizontal axis. When the panel front surface has a
curvature, it means that a tangential line at the vertex of
the portion of curvature is parallel to the horizontal
axis.

According to the manufacturing method, in a case
where, for example, a phosphor suspension (slurry) is
coated in the above coating process, in additional to ﬁhe
process, the method comprises a process of spreading a

slurry on an entire surface of the phosphor surface forming



are not satisfied, or, for exanple, when D < d, in sonme 25 case, it is
possi bl e that the discharge of liquid in the

-50-

sweep direction is regul ated, so that the bendi ng of the

liquid in the widthw se direction is di sadvantageously © pronot ed.

Wien 1 [err]

L/D, the liquid discharging state depends

significantly on the shape of the discharge hole. 5 Wien L/D > 10, a
nozzl e processi ng accuracy such as the

-
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section of the panel while making the panel have a glass
panel rotating speed of 30 to 60 rpm; and a procesé of

discharging a superfluoﬁs slurry while setting the glass

panel rotating speed at 50 to 150 rpm and setting a glass

panel tilt angle # at 95 to 115 degrees relative to the

horizontal axis; and a process of drying a phosphor film

. while setting the glass panel rotating speed at 10 to 150

rpm: the processes being sequential in the order of the

_coating process, the spreading process, the discharging

process, and the drying process, preferably.

According to the manufacturing method, a phosphor
surface of which coating pattern has a uniform quality can
be implemented .at a higher 1level, and a high—luminance
cathode ray tube can be supplied.

According to the manufacturing method, it is
preferable that the phosphor surface forming section of the
panel has a completely flat shape. By the method, a good
phosphor surface can be formed in the completely flat
shaped panel that can prevent an irregular reflection due
to external light.

These embodiments - are. specifically described
based on the drawings as follows.

A thirteenth embodiment of the present invention
will be described below with reference to the drawings.

Figs. 22A, 22B, and 22C show a view of three sides of the



surface finishing of the discharge Iiquid guiding section eventual |l y

i nfluences the discharge of |iquid. For the above reasons, the

di scharge of liquid is suppressed dependi ng on the processing
accuracy. When the pressing 10 force for pressing out the liquid from
t he nozzle is too | arge, it is necessary to provide a punp with a

| ar ger capacity. Therefore, 1in practical use, it is preferable
that 3 [err] L/D[err] 8: . In regard to the size of the

di scharge hole and a 15 di st ance beLmESn_adjacent hol es, they are
preferably as | arge as possi bl e taki’ng the prevention of plugging

and t he conveni ence of maintenance into consideration. It is to be
not'ed that they are required to be adjusted dependi ng on the size of
the cathode ray tube to be manufactured. 20 The construction

of the thirtee”%%d%ﬂﬁ?“ﬂ@@éléan the tﬁ%&éﬂ&ﬂéﬁdehﬁoaﬁﬁeﬂﬂzQfaENéFerséﬁt

and the nozzles of t
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invention. In Figs. -22A, 22B, and 22C, 101 denotes a
coating nozzle, 10la a coating nozzle —body ,and- 101b a
dischérgé ‘section. The reference numeral 102 denotes'
discharge holes arranged linearly. at the discharge section

101b. A slurry is coated linearly on a glass panel inner

. space through the discharge holes 102. Further, L denotes

the length of a discharge liguid guiding section, D denotes

‘the length of the discharge hole in the direction of sweep

of the nozzle, and d denotes the length of the discharge
hole in the widthwise direction. The lengths L, D and 4
sétisfy the relations of the following two expressions.
D>ad
1<L/D< 10
By specifying the lengths L, D and d as expressed
by the above relational expressions, the direction in which
a coating 1liquid is discharged can be compulsorily
regulated in the nozzle sweep direction. with this
arrangement, a sidewise spattering phenomenon can be
removed. Thé sidewise spattering phenomenon is the
phenomenon that the liquid is discharged. in a direction
perpendicular to the nozzle sweep direction.
When the aforementioned relational expressions
are not satisfied, or, for example, when D < d, in some

case, it is péssible that the discharge of liquid in the



enbodi nent s.

Fig. 23 is a schematic view showing a slurry

coating nethod of a fourteenth enbodi nent of the present 25 I nventi on.
In Fig. 23, 103 denotes a glass panel, 104 a

- 60-
surf ace.

vertical axis, 105 a slurry and 106 a gl ass panel inner
The coating nozzle 101 is the sane as the one shown in

Figs. 22A, 22B, and 22C .
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sweep direction is regulated, so that the bending of the
liguid in the widthwise direction is disadvantageously

promoted. When 1 > L/D, the 1liquid discharging state

depends significantly on the shape of the discharge hole.

When L/D > 10, a nozzle processing accuracy such as the

surface finishing of the discharge liquid guiding section

. eventuaily influences the discharge of 1liquid. For the

above reasons, the discharge of 1liquid is suppressed

‘depending on the processing accuracy. When the pressing

force for pressing out the liquid from the nozzle is too
large, it is necessary to provide a pump with a larger
capacity. Therefore, in practical use, it is preferable
that 3 < L/D < 8.

In regard to the size of the discharge hole and a
distance between adjacent holes, they are preferably as
large as possible taking thg prevention of plugging and the
convenience of maintenance into consideration. It is to be
noted that they are required to be adjusted depending on
the éize of the cathode ray tube to be manufactured.

The construction of the thirteenth embodiment can
be applied to the nozzle in Fig. 16 and the nozzles of the
embodiments.

'Fig. 23 is a schematic view éhowing a slurry
coating method of a fourteenth embodiment of the present

invention. In Fig. 23, 103 denotes a glass panel, 104 a



In order to for

m a phosphor surface on the panel 5 i nner surface 106,

adj ustnent of slurry to be coated is . performed first. The adjustnent
of the slurry is perforned by m xing, for exanple, a green phosphor,

a pol yvi nyl

al cohol resin, ammoni um bi chromate, a surface active

agent, an anti-foam ng agent and water. The above materials are 10

m xed together

by using a propeller type mxer and

t hereafter dispersed for a specified tine by using a di sperser. A
speci fied amoni um bi chronat e and amoni a are further incorporated

I nto the adj ust

ed slurry, so that the = 60 =pH density of the slurry is"

adjusted for the provision of a 15 coating slurry. In order to
i ncrease the adhesive force of t he phosphor, the slurry may be

subjected to a

ball mlling process. Processes to

the formation of,cfRRRIPNOL: SUMTAGE & s1urd! hnbl® ARSCLT REthddIBRAAIC ke

of the coating pr

surface. The coating nozzle 101 is the same as the one
shown in Figs. 223, 22B, and 22C. f

In order to form a phosphor surface on the panel
inner surféce 106, adjustment of slurry to be coated is

performed first. The adjustment of the slurry is performed

. by mixing, for example, a green phosphor, a polyvinyl
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alcohol resin, ammonium bichromate, a surface active agent,

.an anti-foaming agent and water. The above materials are

mixed together by using a propeller type mixer and
thereafter dispersed for a specified time by wusing a
disperser. A specified ammonium bichromate and ammonia are
further incorporated into the adjusted slurry, so that the

PH density of the slurry is adjusted for the provision of a

'coating slurry. In order to increase the adhesive force of

the phosphor, the slurry may be subjected to a ball milling
process.

.Processes to the formation of a phosphor surface
will be described independently of the coating process, the
spreading process, the discharging process and the drying
process.

(a) Coating process

First, the slurry 105-adjusted as described above

is coated on the panel inner surface 106 by using the

coating nozzle 101 as shown in Fig. 23. On the panel inner



20 spreadi ng process, the discharging process and the drying

process. (a) Coating process First, the slurry
105 adjusted as descri bed above , is coated on the panel inner surface
106 by using the 25 . coating nozzle 101 as shown in Fig. 23. On the
panel inner -61-

surface 106 has been preparatorily forned a black matri x.

-

surface 106 has been preparatbrily formed a black matrix.
This coating is performed by sweeping the coating nozzle
101 in a direction indicated by an arrow 107 at a specified
_discharge rate and a specified sweeping speed. The glass
5 panel 103 in the stage of coating is arranged horizontally.
That is, as the nozzle 4 and the glass panel 2 in Fig. 18,
- the front surface of the glass panel 103 is arranged

sub;tantially parallel to the horizontal axis.
The substantial parallelism relative to the
10 horizontal axis means that when the panel front surface is
a flat surface, the flat surface portion is parallel to the
horizontal axis. - When the panel front surface has a
curvature, it means that a tangential line at the vertex of
the portion of curvature is parallel to the horizontal

15 axis.
(b) Spreading process

When the coating of the slurry 105 is completed,
the rotating speed of the glass panel 103 (abbreviated to a
glass panel rotating speed hereinafter) about the vertical
20 axis 102 is set to.3o to 60 rpm. With this arrangement,
the slurry 105 is compulsorily spread on the effective
surface of the panel inner surface 106, thereby allowing-
the liguid to be prevented from flowing back to the center
portion of the panel inner surface 106 and allowing the

25 nonuniformity of the coating pattern between the center



This coating is perforned by sweeping the coating nozzle 101 in a

direction indicated by an arrow 107 at a specified di scharge rate
and a specified sweeping speed. The gl ass 5 panel 103 in the stage of
coating is arranged horizontally. That is, as the nozzle 4 and the

gl ass panel
I s arranged
The> subst anti al

2 in Fig. 18, the front surface of the glass panel 103

substantially parallel to the horizontal axis.
parallelismrelative to the 10 hori zontal axis means

t hat when the panel front surface is a flat surface, the flat
surface portion is parallel to the - 6Rori zontal axis. When the

panel front

surface has a curvature, it neans that a tangenti al

line at the vertex of the portion of curvature is parallel to the

hori zont al
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20

axi s. (b) Spreading process

portion and the peripheral portion of the panel inner

N

surface 106 to be reduced. This spreading process may be

performed with the glass panel maintained in substantially

parallel with the horizontal axis 1like the above coating

process. In order to promote sufficient precipitation of

phosphor particles and reduce a difference between the

. central portion and the peripheral portion of the glass

panel in particle filling property as less as possible, the

.spreading process can be performed while the glass panel is

properly tilted at any tilting angle of the glass pahel
which is not larger than 45 degrees.

The arrangement that the panellrotating speed is’
set to 30 to 60 rpm is for the.reasons as follows. When

the panel rotating speed is lower than 30 rpm, the poured

"slurry 105 disadvantageously gathers to the center portion

of the panel inner surface 106, causiﬁg a coating
nonuniformity. When the panel rotatiné speed is higher
than 60 rpm, the poured slurry 105 tries to spread on the
entire surface of the panel inner surface 106 with a
stronger force as a consequence of the increase of the
centrifugal force due to the increase of the rotating
speed. For this reason, the slurfy 105 intensely collides
with a wall surface 103a of the panel inner surface 106 in

the peripheral portion of the pangl inner surface 106.



When the coating of the slurry 105 is conpl eted, the rotating speed

of the gl ass panel 103 (abbreviated to a gl ass panel rotating speed
herei nafter) about the vertical 20 axis 102 is set to 30 to 60 rpm
Wth this arrangenent, the slurry 105 is conpulsorily spread on the
effective surface of the panel inner surface 106, thereby all ow ng
the liquid to be prevented fromflow ng back to the center portion
of 1he panel inner surface 106 and allowi ng the 25 nonuni formty of the
coating pattern between the center

- 62- - 63 -

£

Minute bubblés are generated due to this collision, and the
bubbles are disadvantageously left on the_inher surface.
(c) Discharging process
Next, as the glass panel 2 in Fig. 19, the panel
5 rotating speed is increased to a rotating speed higher than
that of the aforémentioned coating process, and the glass
. panel 103 is tilted relative to the horizontal axis. With
thi; arrangement, the slurry 105 that is superfluously left
.in the peripheral portion of the panel inner surface 106 is
10 _ shaken off to be discharged out of the glass panel 103.

In this discharging stagé, the panel rotating
speed is preferably 50 rpm to 150 rpm. - This is for the
reasons as follows. When the rotating speed is lower than
50 rpm, disadvantageously the ‘liquid flows back onto the

15 panel inner surface 106 from its .wall surface or the
boundary portion between the effective surface and wall
surface of the panel inner surface 106 is smeared through
the process of increasing the tilt angle of the glass panel
103 from zero degree. Conversely, when the panel rotating

20 speed is higher than 150 rpm, a coating nonuniformity
disadvantageously occurs radially from the center portion
to the peripheral pértidn of the panel inner surface 106.

The tilt angle of the glass panel 103 is made
identical also in the drying process described as follows.

25 In concrete, the angle is preferably 95 to 115 degrees



portion and the peripheral portion of the panel inner surface 106 to

be reduced. Thi s spreadi ng process nay be performed with the gl ass
panel maintained in substantially parallel with the horizontal axis
| i ke the above coating 5 process. In order to pronote sufficient
precipitation of phosphor particles and reduce a difference between
t he central portion and the peripheral portion of the glass

panel in particle filling property as | ess as possible, the

spr-eadi ng process can be performed while the glass panel is 10 properly
tilted at any tilting angle of the gl ass panel which is not |arger

t han 45 degr ees. The arrangenent that the panel rotating
speed is set to 30 to 60 rpmis for the reasons as follows. Wen

the panel rotating speed is |ower than 30 rpm the poured

relative to the horizontal axis. This is for the reasons
as follows. When the tilt angle of the glass panel 103 is
smaller than 95 degrees, disadvantagéouély a drying
nonuniformity occurs in the peripheral portioﬁ-of the panel
5 inner surface 106 or the slurry 105 flows back onto the
panel inner surface 106 ffom its ‘wall surface. Conversely,
. when the tilt angle of the glass panel 103 is greater than
115r degrees, the drying nonuniformity becomes more
.significant.

10 | (d) Drying process
Next, the panel rotating speed is reduced while
keeping the tilt angle of the glass panel 103 in the
aforementioned discharging process. In this state, by
externally heating the glass panel 103 by an infrared panel

15 heater (such as 99 in Fig. 19), the phosphor surface is
dried. In this stage, a hot blast may be blown on the
panel inner surface 106 at need in addition to the heating
by the heater. By fhis operation, the time regquired for
drying can be redﬁced.

20 The panel rotating speed is preferably as low as
possible so long aé the production time permits. Although
the case where the panel rotating speed is reduced below
the rotating speed in the aforémentioned discharging
process has been described, the present invention ié not

25 limited to this. 1In concrete, the panel rotating speed in



15 slurry 105 di sadvant ageously gathers to the center portion of

t he panel inner surface 106, causing a coating - nonuni formty. \Wen
the panel rotating speed is higher _ than 60 rpm the poured slurry
105 tries to spread on the entire surface of the panel inner surface
106 with a 20 stronger force as a consequence of the increase of the
centrifugal force due to the increase of the rotating speed. For
this reason, the slurry 105 intensely collides with a wall surface
103a of the panel inner surface 106 in t he peripheral portion of the

panel inner surface 106. - 65 -

the drying stage is preferably 10 rpm to 150 rpm.' Within-

this range, the drying state has no problem. It is to be

noted that the rotating speed is preferably made lower in

~the second and third coating stages for the purpose of

5 making better the coating patterﬁ of the slurry 105.

When the.amount of pour éf the slurry 105 is too

- much, inclusion of bubbles or the like tends to occur due

to iiquid spattéring in the peripheral portion of the panel

.inner surface 106. COnvefsely, when it 1is 1little, the -

10 effective surface of the panel inner surface 106 cannot be

sufficiently coated. Therefore, for example, in the case

of a 41 cm glass panel 103, the amouﬁt is preferably 7 to

30 cm®. It is to be noted that the present invention is

not required to be limited to this in relation to the

15 amount of discharge, the nozzle sweeping speed, the panel
tilt angle.and the panel rotating speed.

Through the aforementioned processes, a c¢coating

film of the green phosphor is formed on the glass panel

103. Next, the glass panel 105 is mounted with a shadow

20 mask (not shown) and thereafter subjected to exposure to

ultraviolet light and a developing process, so that a green

phosphor surface is produced. Through the same processes,

a blue phosphor surface and a red phosphor surface can be

producéd.



- 63- M nute bubbles are generated due to this collision, and the

bubbl es are di sadvant ageously left on the inner surface. (c)
Di schar gi ng process Next, as the . glass panel 2 in Fig. 19,
t he panel 5 rotating speed is increased to a rotating speed higher

t han that of the aforenentioned coating process, and the gl ass

panel 103 is tilted relative to the horizontal axis. Wth this
arrangenent, the slurry 105 that is superfluously |eft in the

per- pheral portion of the panel inner surface 106 is 10 shaken off to
be di scharged out of the glass panel 103. 66 - In this

di schargi ng stage, the panel rotating speed is preferably 50 rpmto

150" rpm This is for the

By “~subjecting the obtained phosphor surface
sample to an aluminum film proces;ing, thereafter
incorporating a shadow mask, a funnel, a magnetic shield

~and so forth (not shown) into it, enclosing an electron gun
5 (not shown) and discharging the gas, a complete tube is
produced.

It is to be noted that the phosphor forming
por%ion of the panel inner surface 106 preferabiy has a
.completely flat surface in the aforementioned embodiment.

10 When the one which has a completely flat surface, an
irregular reflectién due to external 1light <can be
prevented.

(Exémples)

Examples of the present invention and comparative

15 examnples will be described below with reference to the
drawings. In each case, by subjecting the obtained
phosphor surface sample to the aluminum_film processing,
.thereafter incorporating @a shadow mask, a funnel,
magnetic shield and so forth into it, enclosing an electron

20 gun and discharging the gas, a complete tube was produced.
The phosphor surface to be used in a cathode ray tube had a
size of 41 cm.

(Example 1)



reasons as follows. Wen the rotating speed is |ower than 50 rpm

di sadvant ageously the liquid fl ows back onto the 15 panel inner
surface 106 from its wall surface or the boundary portion

bet ween the effective surface and wal | surface of the panel inner
surface 106 is sneared through the process of increasing the tilt
angl e of the gl ass panel 103 from zero degree. Conversely, when the

panel rotating
noruni formty
portion

The tilt angle
dr yi ng process
preferably 95 t
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20 speed is higher than 150 rpm a coating
di sadvant ageously occurs radially fromthe center
to the peripheral portiom 67 the panel inner surface 106.
of the glass panel 103 is made i dentical also in the
described as follows. 25 In concrete, the angle is
0 115 degrees

The coating nozzle used in this example 1 is the
same as that of the aforementioned embodiment described
with reference to Figs. 22A, 22B, and 2zc'.—

First, as the slurry 105 to be coated on the
panel inner surface 106, the following materials were used
for the adjustment of the slurry 105. |

Green phosphor (produced by Nichia Kagaku Kogyou):

=

(25% by weight)

Polyvinyl alcohol resin: (2.5% by weight)

Ammonium bichromate: (0.25% by weight)
Surface active agent: (0.03% by weight)
Anti~foaming agent: (0.02% by weight)
Watér: (72.2% by weight)

The above materials were mixed together by using
a propeller type mixer and thereafter dispersed for a
specified time by wusing a disperser. As the green
phosphor, one which has a particle diameter of 4 um and was
obtéined by doping a zinc sulfide with copper which serves
as an activator was used. As the glass panel 103, one
which has a size of 41 cm, a panel transmittance of 52% and
a completely flat inner effective surface was used. The
adjusted slurry 105 was further incorporated ‘with a
specified ammonium bichromate and ammonia, so that the pH
density of the slurry 105 was adjusted to 8 to 9 for the

provision of a coating slurry 105.



-64-

relative to the horizontal axis. This is for the reasons

as follows. Wien the tilt angle of the glass panel 103 is smal | er
95 degrees, disadvantageously a drying nonuni formty
occurs in the peripheral portion of the panel 5 i nner surface 106 or
the slurry 105 flows back onto.the panel inner surface 106 fromits

t han

wal |

sur f ace.

Conversely, when the tilt angle of the glass panel 103

is greater than 115 degrees, the drying nonuniformty becones
significant. 10 (d) Drying process

nor-e

Ea
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Next, tﬁe adjusted slurry 105 was coated on the
panel inner surface .106 which has 'beenl already provided
with a black matrix by using the coating nozzle 101 shown

_in Figs. 22A, 22B, and 22C according to the method shown in
Fig. 23 by a discharge amount of 25 cm? from.the nozzle at

a nozzle sweeping speed of 15 cm/s. Simultaneously with

- the aforementioned coating, the panel rotating speed was

s

increased to 40 rpm so that the slurry 105 was spread as
.far as possible on the effective surface of the panel inner
surface 106. Next, the phosphor particles were made to be
sufficiently precipitated with the glass panel 103 kept
horizontal. In the aforementioned sfage of coating, the
phosphor liquid from the coating nozzle 101 was uniformly
coated on the entire surface of the panel inner surface 106
without spattering sideways.

Then, the panel rotating speed was increased to
90 rpm so as to shake off the superfluous slurry 105 left
in the panel peripheral portion of the panel inner surface
106 while tilting the glass pane1.103 to an angle of 110
degrées relative to the horizontal axis and discharge it
out of the glass panel 103. Further, the panel rotating
séeed was reduced to 30 rpm while keeping the tilt angle of
the glass panel 103 at 110 degrees, so that the phosphor

surface was dried externally by an infrared panel heater.



Next, the panel

rotating speed is reduced while keeping the tilt

angl e of the glass panel 103 in the af orenentioned discharging

pr ocess. I n

this state, by externally heating the glass panel

103 by an infrared panel 15 heater (such as 99 in Fig. 19), the _
phosphor surface.is dried. In this stage, a hot blast may be btown
on the panel inner surface 106 at need in addition to the heating

by ¢t he heater.
be 4+ educed. 20

By this operation, the time required for dryi ng can
The panel rotating speed is preferably as | ow

as possible so long as the produttf8n—tinme permits. Although
the case where the panel rotating speed is reduced bel ow t he
rotfating speed in the aforenentioned discharging process has
been described, the present invention is not 25 limted to this. 1In

concrete, the p

anel rotat ngﬁassé)fueednfllny, a shadow mask was mounted on the
glass panel 103 coated with the green phosphor, and

thereafter subjected to exposure to ultraviolet.liéht and a

developing process, so that a green phosphor surface was

produced. The stripe size of the obtained green phosphor

was 65 um in the center portion and 67 um in the peripheral

. portion of the panel inner surface 106. No adhesion of the

gre;n phosphor to the panel inngr surface 106 was observed.

Likewise, a slurry 105 in which a blue phosphor having a
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particle diameter of 4 um had been suspended was coated on
the panel inner surface 106, so that a blue phosphor
surfacé was obtéined. Further, for thel third color, a
slurry 105 in which a red phosphor having a particle
diameter of 5 um had been suspended was coated 6n the panel
inner surface, so that‘a red-phosphor'surface was obtained.
The stripe size of the blue phosphor was 68 um in the
center portion and 69 um in the peripheral portion of the
panel inner surface 106, while the stripe size of the red
phosphor was 70 um in the center portion and 72 um in the
peripheral portion of the panel inner surface 106. The
blue and red phosphors that had adhered to the surface of
the green phosphor were on the order of two to three
particles per 1length of 200 pm.  Almost no red bhosphor
that had adhered to the surface of the blue phosphor was

observed.



- 65- the drying stage is preferably 10 rpm.to 150 rpm Wthin

this range, the drying state has no problem It is to be not ed t hat

the rotating speed is preferably made | ower in the second and third

coating stages for the purpose of 5 maki ng better the coating pattern

of the slurry 105. When the anount of pour of the slurry

105 is too much, inclusion of bubbles or the like tends to occur due
-70_

(Examplé'Z)

According to Example 2, all the conditions were
the same as those of Example 1 except for the éfrangement
~ that the panel rotating speed immediately after the pouring
5 . of the slurry 105 through the coating nozzle 101 was set to
50 rpm. The stripe size of the obtained green phosphor was
66 um in the center portion and 69 um in the peripheral
poféion of the panel inner surface 106. No.adhesion of the
. green phosphor to the panel inner surface 106 was observed.
10 The stripe size of the blue phosphor was 66 um in the
center portion and 68 pm in the peripheral portion of the
panel inner surface 106, while the stripe size of the red
phosphor was 71 pm in the center portion and 74 um in the
peripheral portion of the panel inner surface 106. The
15 blue and red phosphors that had adhered to the surface of
the green phosphor were on the order of one to two
particles per léngth of 200 pum. Almost no red phosphor
that had adhered to the surface of the blué phosphor was
observed inlthe center portion of the panel inner surface
20 106, and several particles were observed in the peripheral

portion of the panel inner surface 106.

(Example 3)

According to Example 3, all the conditions were
the same as those of Example 1 éxcept for the arrangement

25 that the panel rotating speed in the discharging stage of



to liquid spattering in the peripheral portion of the panel i nner

sur face 106.

so that a green
processes,

Conversely, when it is little, the 10 effective

surface of the panel inner surface 106 cannot be sufficiently

coated. Therefore, for exanple, in the case of a 41 cm gl ass panel
103, the anmount is preferably 7 to 30 cnferr]. It is to be noted
‘that the present invention is - not required to be limted to this in
relation to the 15 anount of discharge, the nozzl e sweeping speed, the
panel tilt angle and the panel rotating speed.

Through the aforenentioned processes, a-c@ating filmof the green
phosphor is fornmed on the gl ass panel 103. Next, the glass panel

103 is mounted with a shadow 20 mask (not shown) and thereafter _
subj ected to exposure to ultraviolet |light and a devel opi ng process,

phosphor surface is produced. Through the same )
the, sHRRr HHERPROFLIYEFYadfSatrs $@8 BRoIFRoEPIUr f aERe cRhr bRe

size of the obtained green phosphor was 66 um in the center

portion and 69 um in the peripheral portion of the panel

_ inner surface 106. Almost no adhesion of the green

phosphor to the panel inner surface 106 was observed. The

stripe size of the blue phosphor was 70 um in the center

- portion and 71 um in the peripheral portion of the panel

inner surface 106, while the stripe size of the red

.phosphor was 70 um in the center portion and 74 um in the
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peripheral portion of the panel inner surface 106. The
blue and red phosphors that had adhered to the surface of
the green phosphor were on the order of one to two
partic;és per length of 200 pum. Almost no red phosphor
that had adhered to the surface of the blue phosphor was
observed in the center portion of the panel inner surface
106, and several particles were observed in the peripheral
portion of the panel inner surface 106.
(Example 4)

- According to Examplé 4, all the conditions were
the same as those of Example 1 except for the arrangement
that the panel rotating speed in the discharging stage of
the superfluous slurry 105 was set to 90 rpm and the
rotating speed in the subsequent drying stage was set to 90
rpm. The stripe size of the obtained green phosphor was 67

pm in the center portion and 69 um in the peripheral



pr oduced. - 66-

By subjecting the obtained phosphor surface sanple to an
alumnum film processing, thereafter i ncorporating a shadow
mask, a funnel, a magnetic shield and so forth (not shown) into it,
encl osing an el ectron gun 5 (not shown) and discharging the gas, a

conpl ete tube is produced.

-
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portion of the panel inner surface 106. Almost no adhesion
of the green phosphor to the panel inner surface 106 was

observed. The stripe size of the blue phosphor was 69 um

in the center portion and 71 pm in the peripheral portion

of the panel inner surface 106, while the stripe size of
the red phosphor was 70 um in the center portion and 73 um
in the peripheral portion of the panel inner surface 106.

The blue and red phosphors that had adhered to the surface

.0f the green phosphor were on the order of one to twd

particles per length of 200 pum. Almost no red phbsphdr

- that had adhered to the surface of the blue phosphor was

observed in the center portion of the panel inner surface
106, and several particles were observed in the peripheral
portion of the panel inner surface 106.

| (Comparative Example 1)

According to Comparative Example 1, all the
conditions were thé same as those of Example 1 except for
the arrangement that the panel rotating speed for the
precipitation of the phosphor was set to 15 rpm. The
stripe size of the obtained green phosphor was 69 um in the
center portion and 66 uﬁ in the peripheral portion of the
panel inner surface 1oé. Adhesion of about 10 green
phosphor particles to the black matrix was observed within
the range in length of 200 ym on the entire surface of the

panel inner surface 106.



It is to be noted that the phosphor form ng portion of the panel
I nner surface 106 preferably has a conpletely flat surface in the
af orenenti oned enbodi nent. 10 Wen the one which has a conpletely

flat surface,

can be

an i.rregular reflection due to external |ight

prevent ed. ( Exanpl es)

Exanpl es of the present invention and conparative 15 exanples wll be
deseri bed below with reference to the dr awi ngs. In each case,

by - subj ecti ng

the obtained phosphor surface sanple to the

al um num fil m processi ng, t hereaft@B -incorporating a shadow
funnel, a magnetic shield and so forth into it, encl osing

mask, a

an el ectron

pr oduced.
a
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gun and di scharging the gas, a conplete tube was
The phosphor surface to be used in a cathode ray tube had

Furthermore, a coating nonuniformity occurring
radially from the center portion to the peripheral portion

of the panel inner surface 106 as shown in Fig. 24 was

~ observed on the panel inner surface 106 after the green

slurry had been dried. The stripe size of the blue

phosphor was 70 um in the center portion and 68 um in the

- peripheral portion of the panel inner surface 106, while

-

the stripe size of the red phosphor was 76 um in the center

.portion and 71 um in the peripheral portion of the panel

inner surface 106. The blue.and red phosphors that had
adhered to the surface.of the green phosphor were on the
order of several particles per length of 200 um. However,
limitless numbers of red phosphors that had adhered to the
surface of the blue phosphor were observed on the entire
surface of the panel inner surface 106.

(Comparative Example 2)

According to Comparative Example 2, all the
conditions were the same as those of Example 1 except for
the arranéement that a conventional’ coating nozzle 11
processed with holes as shown in Figs. 25A, 25B, and 25C
was used. The coating nozzle shown in Figs. 25A, 25B, and
25C has round holes 108 where the relation of D > 4 as in
the aforementioned embodiment is not satisfied. In this
case, the slurry 105 discharged from the coating nozzle 111

exhibited a partial sidewise spattering phenomenon, and



size of 41 cm (Exanple 1)

-67- The coating nozzle used in this exanple 1 is the
sane as that of the aforenentioned enbodi nent descri bed W th
reference to Figs. 22A, 22B, and 22C First, as the
slurry 105 to be coated on the 5 panel inner surface 106, the

followng materials were used

-

- 74 -

uncoated portions 110 and 110a (the reference numeral 109

denotes a coated portion) were left on the panel inner

surface 106 as shown in Fig. 26, so that the entire

effective surface of the panel inner surface 106 was

5 able to be filled with the slurry 105 even through

subsequent panel rotating process.

(Comparative Example 3)

According to Comparative Example 3, all

.conditions were the same as those of Examﬁle 1 except

- 10 the arrangement that the conventional coating

processed with the holes as shown in Figs. 25A, 25B,

not

the

the

for

nozzle

and

25C was used like the Comparative Example 2 and the panel

rotating speed in the discharging stage of the superfluous

slurry 105 was set to 150 rpm. A radial

coating

15 nonuniformity similar to the one as shown in Fig. 24 was

observed on the panel inner surface 106.

The results of measurement and evaluation of the

- Examples 1 through 4 and the Comparative Examples 1 through

3 are shown in the Table below.

20 _ First, evaluation of the coating pattern and

phosphor contamination is shown in Table 1 below.



for the adjustnment of the slurry 105.
Ni chi a Kagaku Kogyou):

wei ght)

Ammoni um bi chr omat e:

agent :

(0.02% by wei ght)

G een phosphor (produced by
(25% by
Pol yvi nyl al cohol resin: (2.5% by weight) 10
(0.25% by wei ght) : Surface active
(0.03% by wei ght) Anti -foam ng agent:
Wat er : - (72. 2% by

wei ght) "The above materials were m xed together by using
15 - a propeller type mxer and thereafter dispersed for a
specified time by using a disperser. 75 "As the green

phosphor, one which has a particle dianmeter of 4 [err]mand was
obt@ai ned by doping a zinc sulfide with copper which serves as an

activator was used.
of 41 cm a panel transm ttance of 52% and

As the gl ass panel 103, one 20 whi ch has a si ze
a conpletely flat inner

effective surface was used. The
' Table 1
Coating B, R/G R/B G'surface “
pattern
Example 1 o] 2 to 3 0] 0
Example 2 o 1 to 2 0 0 h
Example 3 o] 1 to 2 0 0
5 Example 4 o 1 to 2 0 0
Comparative
Example 1 A 7 to 8 Countless 10
Comparative
Example 2 X - - - - - - - -
10 Comparative
L Example 3 A 10 to 18 | Countless 5 to 8
i .

15

-In Table 1, the mark O indicates that the coating
pattern 1is good, the mark a indicates that the coating‘
pattern has é coating nonuniformity, and the mark x
indicates that an uncoated portion exists. Further; B,_R/G
shows the contamination of the blue phosphor and the red

phosphor with the green phosphor surface, R/B shows the

contamination of the red phosphor with the blue phosphor



adjusted slurry 105 was further incorporated wth a- specified

anmoni um bi chromate and ammoni a, so that the pH density of the
slurry 105 was adjusted to 8 to 9 for the 25 provi sion of a coating
sturry 105. ' - 68- _
Next, the adjusted slurry 105 was coated on the panel inner surface
106 whi ch has been already provi ded with a black matri x by using the

coating nozzle 101 shown"

10

- 76 -~

surface, and the G surface indicates the contamination of
the green phosphor with the panel inner surface 106. Each

numeric value in the table indicates the amount of adhering

particles of the other phosphbrs per 200 pm.

As is understood from Table 1, in contrast to the

fact that each of Comparative Examples 1 through 3 has a

. defect in the coating pattern, each of Examples 1 through 4

is §ood.
Next, evaluation of the complete tubes is shown

in Table 2 below.



in Figs. 22A, 22B, and 22C according to the nethod shown in 5 Fig. 23
by a di scharge anount of 25 cnB fromthe nozzle at a nozzl e sweepi ng
speed of 15 cm's. Si mul t aneously with t he af orenenti oned coati ng,
t he panel rotating speed was increased to 40 rpmso that the slurry
105 was spread as - far as possible on the effective surface of the
panel i-nner 10 surface 106. Next, the phosphor particles were nmade to
be - sufficiently precipitated with the gl ass panel 103 kept

hor+ zontal. In the aforenentioned stage of coating, the phosphor
liquid fromthe coating nozzle 101 was #ni7form y coated on the |
entire surface of the panel inner surface 106 15 W t hout spattering

si deways. Then, the panel rotating speed was increased to
90 rpmso as to shake off the superfluous slurry 105 left" in the
panel peripheral portion of the panel inner surface

Table 2
Relative luminance (%)ﬂ “
R B G W "
Example 1 112 . 10¢ 137 119
Example 2 106 111 138 118
Exaﬁple 3 103 107 136 115
5 “ Example 4 115 110 137 121
Comparative
Example 1. 100 100 100 100 |
Comparative
Example 2 -=-= 1 --- - - - - - -
10 Comparative
Example 3 79 87 92 87

In Table 2, R indicates a red single-color
luninance, B indicates a blue single-color luminance,
G indicates a green single-color luminance and W indicates
15 . a white luminance, of which wvalues are all relative to 100%
of those of Comparative Example 1. As is understood from
Table 2, the luminance valués of Examples 1 through 4 eacﬁ

exceed those of Comparative Examples 1 through 3.



106 while tilting the glass panel 103 to an angle of 110 20 degr ees

relative to the horizontal axis and discharge it out of the glass
panel 103. Further, the panel rotating speed was rteduced to 30 rpm
whi |l e keeping the tilt angle of t he gl ass panel 103 at 110 degrees,
so that the phosphor surface was dried externally by an infrared
panel heater. ' - 69-

Subsequently, a shadow nmask was nounted on the

-

“

10

15

20

25
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Although the 41 cm glass panel 103 is used in
each of the Examples of the present invention, the present

invention is not limited to this. For example, even in the

case of another size, the present invention can be

sufficiently applied by adjusting the amount of discharge
of the slurry 105 from the coating nozzle, the nozzle
sweeping épeed and so forth.

Furthermore, although the shape of the holes

.processed in the protruding section provided at the nozzle

end portion 102 of the nozzle 101 for coating the slufry
105.is hexagonal in each of the Examples of the present
invention, the shape is not limited to the hexagonal shape
so long as the linear configuration of the discharge of the’
liquid of the slurry 105 from the coating nozzle 101 can be
assured.

Furthermore, although the description of the
embodiments relates to the film .formation by- using the
slurry 105, the present invention is not limited to this,
and a liquid to be coated as coating materials for phosphor
screen process coated on the inner surface of the glass
panel of the cathode ray tube, for example; a pre-coating
liguid for pre-coating to improve adhésive propefty and
wettability of a coating liquid, a patterning resist for
forming phosphor forming apertures, a graphite liquid for

forming a black matrix, a phosphor suspension, and a



gl ass panel 103 coated with the green phosphor, and thereafter

subjected to exposure to ultraviolet light and a devel opi ng process,
so that a green phosphor surface was 5 pr oduced. The stripe size of
t he obt ai ned green phosphor was 65 [err]min the center portion and
67 [err]min the peripheral portion of the panel inner surface 106.
No adhesi on of the green phosphor to the panel inner surface 106 was
obser ved. Li kewi se, a slurry 105 in which a blue phosphor having a
10 - particle dianeter of 4 [err]mhad been suspended was coated on

t he panel inner surface 106, so that a bl @@ phosphor surface was
obtai ned. Further, for the third color, a slurry 105 in which a
red” phosphor having a particle dianeter of 5 [err]mhad been

suspended was coated on the panel 1

i nner surface, so that a red

phosphor surface, was obt

was 68 [err]mi
portion of the

10

5

Aaesr 118, for JHMIRE SoF 0S| BRRfm | (ATAE FRRF DREr oFh
present invention can be suff1c1ently appl:.ed to a case
where phosphors having particles of various diameters are
used and to a case where a pattern of phosphors is in a dot
or strip pattern.

As described above, according to the 1liquid
coating nozzle and cathode ray tube manufacturing method of

the present invention, by using the 1linear coating nozzle

.and optimizing the coating schedule of phosphor screen

process, a phosphor surface of which coating pattern has a
uniform quality can be implemented at a higher level, and a

high-luminance cathode ray tube can be supplied.

- Therefore, the present invention can sufficiently cope with

15

20

25

making finer and increasing ‘of the size of displays in
future, meaning that it is a very useful invention.

The entire disclosure of Japanese Applications
No. 8-33391 filed on Fébruary 21, 1996 and No.' 8-271104
filed. on Octocber 14, 1996, includihg specifications,
ciaims, drawings, and summaries is incorporated herein by
reference in their entirety.

Althouéh the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompénying drawings, it is

to be noted that various changes and modifications are

-apparent to those skilled in the art. Such changes and



panel i nner surface 106, while the stripe size of the red phosphor

was 70 [err]min the center portion and 72 [err]min the 20 peri pher al
portion of the panel inner surface 106. The bl ue and red phosphors
t hat had adhered to the surface of t he green phosphor were on the
order of two to three part.icles per length of 200 [err]m Al nost
no red phosphor that had adhered to the surface of the blue phosphor
was- 25 observed. ' ' -70--

_80_

Al

»

modifications' are to be understood as included within' the
scope of the present invention as defined by the appended

claims unless they depart therefrom.



(Exampl e 2)

According to Exanple 2, all the conditions

were - t he—sane-as those of FExanple 1 except for the arrangenent

t hat the panel
slurry 105 thr

rotati ng speed imedi ately after the pouring 5 of the

OUEEEB ceozzl e 101 was set to 50 rpm_The
stripe size of t I Ieen phosphor was
center portion a ] n the peri pheral HS@?#?@%bQ$HE pané?

inner surface 106. No adhesi on of the gr eepoheas eﬁ b ebihe. p&ﬂ@ﬂﬁd -------
i naer surface 106 was observed. 10 The stripe % ﬁ% Qu@dpQﬁg
was 66 [err]min the center portto®land 68 ﬁgg éFFp ra
portion of the panel inner surface 106, wh @WEQQirPﬁﬁ size BPgee -
red phosphor was 71 [err]min the center pEDAbstratand Mge[derr]mlpﬁged
t he peri pheral portion of the panel inner ce--106 The -

CLAIMS

1. A liquid coating nozzle for coating liquid on an
object (2) fo be coated, comprising:

| a first block (41) which has an inner liguid

reserving section (43) that extends in its -longitudinal

direction and an inner discharge section formed in the

. longitudinal direction at a bottom portion of the 1liquid

10

-

reserving section, the inner discharge section being

_comprised of a plurality of small holes (44) or a slit; and

a second block (42) which has an inner space'

defining a gas reserving section (46) that extends in the

longitudinal direction outside the first block and an outer

15

20

25

discharge section forﬁed in the longitudinal direction at a
bottom portion of the inner space, the outer discharge
section being comprised of a'plurality of small holes (48)
or a slit and forming a gas flow that externally sufrounds
a linear or curtain-shaped liquid flow that flows downward
from the inner discharge sectién.

2. A liquid coating nozzle as defined in Claim 1,
wherein the first block and the second block are. each
comprised of bisécted bodies divided by a vertical plane
that expands in the 1longitudinal direction through a
widthwise center of the inner discharge section.

3. A liquid coatinglnozzle as defined in Claim 1 or

2, wherein a shape of each of the small holes constituting

* 4 L M s *




15 bl ue and red phosphors that had adheréd to the surface of t he

green phosphor were on the order of one to two particles per length

of 200 [err]m Al nmost no red phosphor t hat had adhered to the
surface of the blue phosphor was observed in the center portion of

t he panel inner surface 20 106, and several particles were observed in

t he peri pheral portion of the panel inner surface 106.

(Exanpl e 3) Accordi ng to Exanple 3, all thé&his8heeiHas Been Replaced
wer-e the sane as those of Exanple 1 except for the arr

that the panel rotating speed in the di sc2rging stage of

z

10

15

20

25

TR

the inner diseharge sectiop and the outer discharge section
is an elongated hexagon.

4. A liquid coating nozzle as défined. in any of
Claims 1 through 3, wherein the liquid reserving section
has an inclined surface (43a) at a bottom of which the
inner discharge section is positioned.

5. A liquid coating nozzle as defined in any of

Claims 1 through 4, wherein the gas reserving section has a

~sectional shape which is made as large as possible so long

as a required strength is maintained.

6. A liquid coating nozzle manufacturing method for
manufacturing the nozzle for coating liquid on an object
(2) to be coated, comprising: a first block (41) which has
én inner liéuid reserving section (43) that extends in its
longitudinal direction and an inner discharge section
formed in the longitudinal direction at a bottom portion of
the liquid resefving section, the inner discharge section
beiﬁg comprised of a plurality of small holes (44) or a
slit; and a second block (42) which has an inner space:
defining a gas reserving section (46) that extends in the
longitudinal direction outside the first block and an outer
dischafge section formed in the longitudinal direction at a
bottom portion of the inner space, the outer discharée
gsection being comprised of a plurality of small holes (48)

or a slit and forming a gas flow that externally surrounds

* c L M S *




-71- t he superfluous slurry 105 was set to 150 rpm THe stripe
size of the obtained green phosphor was 66 [err]min the center

portion and 69 [err]min the peripheral portion of the panel i nner
surface 106. Alnmost no adhesion of the green 5 phosphor to the
panel inner surface 106 was observed. The stripe size of -the blue
phosphor was 70 [err]min the center portion and—+#t-{err}mitn-the
peri pheral portion of the panel i nner surface 106Pmﬁﬂll t he strlpe
size of the red phosphor was 70 [err]min the cen 4
[err]min the 10 peri pheral portion-oB3the panel inne ﬂﬂ

The” bl ue and red phosphors that had adhered to the

t het green phosphor were on the order of one to two

a linear or curﬁain-shaped liquid flow thaﬁ_flows downward
from the iﬁner discharge section, in which the first block
and the second block are each comprised.of bisected bodies
_ divided by a vertical plane -that expands in the
5 1ohgitudina1 directioﬁ through a widthwise center of the
inner discharge section and the inner discharge section
. and/or the outer discharge section is comprised of a
plﬁ;ality of small holes (44,48,164),
the method comprising:

10 ' positioning two bisected bodies which have been
preparatorily processed with a groove-shaped space that.
serves as the 1liquid reserving section and/or the gas
reserving section 8o that an opening plane of the groove-
shaped space defines an identical plane; and

15 thereafter, Concurrently cutting small grooves

| for constituting the small holes of both the bisected
bodies, whereby processing of the small holes is performed.

7. A liquid coating method for coating liquid on an

object (2) to be coated by a 1liquid coating nozzle

20 (4,4a,124), comprising:

using the nozzle as defiﬁed in any of Claims 1
through 5, for making the outer discharge section face the'
object to be coated and then discharging the liquid flow in

a linear or curtain-like shape while discharging the gas

TR O A0 AR



particles per

| ength of 200 [err]m Al nost no red phosphor | t hat

had adhered to the surface of the blue phosphor was 15 observed in the
center portion of the panel inner surface 106, and several particles
wer e observed in the peripheral portion of the panel inner surface

106.

(Exanmpl e 4) According to Exanmple 4, all

the conditions were 20 the sane as those of Exanple 1 except for thg_w_ﬂ
arrangemnent
the superfluous slurry 105 was set to 90 rpm andhisSkeet Has Been Re laced

rotating speed in the subsequent drying s?égé was set to 90 he
stripe size of the obtained green phosphor was 67 25
al

of -

center

portion

that the panel rotating speed in the d’scharglng st age

and 69 [err]m in the periphera

flow toward the object to be coated through the outer
discharge section; and |

moving the object to be coatea and the nozzle
felatively to each other in a direction which intersects
the longitudinal direction while discharging the liquid.

8. A liquid coating method for coating liquid on an

. object (2) to be coated by a 1liquid coating nozzle

10

15

20

(4,1a,124) as defined in Claim 7, further comprising:

discharging a superfluous liquid from the object

to be coated while tilting and rotating the object to be

coated after the object to be coated and the nozzle are
relatively moved to each other; and
thereafter, drying the 1liquid coated onl the
object to be coated.
9. A liquid coating apparatus for coating liquid on
an object (2) to be coated, comprising: |
the nozzle (4,4a,124) defined in any of Claims 1
through 5; and |
a relative movement device (54,51,52,53) for
ﬁoving at least one of the nozzle and the object to be
coated that faces the nozzle in a direction which
intersects the longitudinal difection.
10. A liquid coating apparatus as defined in Claim 9,

further comprising:

pr NS L
Lo .

A



-72- portion of the panel inner surface 106. Al npbst no adhesion

of the green phosphor to the panel inner surface 106 was observed.
The stripe size of the blue phosphor was 69 [err]m in the center
portion and 71 [err]min the peripheral portion 5 of the panel inner
surface 106, while the stripe size of t he red phosphor was 70 [err]m
in the center portion and 73 Am - in the peripheral portion of the
parnel inner surface 106. The bl ue and red phosphor“fﬁat ﬁéﬁﬂgaﬁéféd
to.the surface of the green phosphor were on the of adBeen Replatedo

r R i

'a ‘liquid circulating passage (31,32) for
supplying in a circulating manner the liquid to the ligquid
reserving section; and

an opening and.'closing' member (36) for openiﬁg

5 and closing the liquid circulating passage. |
11. A liguid coating apparatﬁs as defined in Claim 9
- or 10, further comprising: |
i a rotatlng mechanism (10) and a t11t1ng mechanlsm
. (91,92,93) for discharging a superfluous ligquid from the

10 object to be coated while tilting and rotating the object
to be coated after the object to be coated and the nozzle
are relatively moved to each other; and

‘a drying device (99) for drying the liquid coated
on the object to be coated.

15 12. A liquid coating nozzle in which a plurality of
discharge holes (102) are arrangéd linearly, and when the
discharge hole has a length D in a nozzle sweep direction
-and a liquid_guiding section inside the nozzle has a length
L, a relaﬁion of 1 < L/D £ 10 is held.

20 13. A liquid coating nozzle as defined in Claim 12,
wherein the length D of the discharge hole in the nozzle
swéep direction is larger than the length d thereof in the
direction perpendicular to the nozzle sweep direction.

14. A liquid coating nozzle as defined in Claim 12 or

25 13, wherein when the discharge hole has the length D in the

* [+ L M $ *




10 particles per length of 200 [err]m Al nost no red phosphor

that had adhered to the surface of the blue phosphor was observed in
the center portion of the panel inner surface 106, and several
particles were observed in the peripheral portion of the panel inner
surface 106. 15 _ (Conpar ative Exanple 1) Accor di ng
to Conparative Exanple 1, all the condi tions were the sanme-as-those-
of Exanple 1 except for - the arrangenent that the panel rotating

speed for the

precipitation of the phosphor was sdfisSheet HasB laced
The 20 stripe size of the obtai ned gr@&®n-phosphor was u ! Hhe-

center portion and 66 pmin the peripheral portion of the

i nner surface 106. Adhesi on of about 10 green phosphor
particles to the black matri x was observed w thin the range in

| ength of 200 [err]mon the entire surface of the 25, ganel,imner )
surface 106. guiding section

10

15

20

25

nozzle sweep  direction and the 1liqui
inside the nozzle has the length L, a relation of 3 < L/D <
8 is held.

15. A cathode ray tube manufacturing method for -
coating coating materials for phosphor screen process on a
glass panel (2) by using a liquid coatihg nozzle (101,124)
in which a plurality of discharge holes (102,164) are

arfénged linearly, when the discharge hole has a length D

.in a nozzle sweep direction and a 1liquid guiding section

inside the hozzle.has a 1eﬁgth L, a relation of 1 < L/D £
10 is held,
the method comprising:

sweeping the coating nozzle either in a direction
of a shorter side or in a direction of é longer side of the
glass panel; and

thefeby 1inearly coating the cbating materials
for phosphor screen process on a screen area of the glass
panel.

16. A phosphor surface forming method as defined in
Claim 15, wherein a front surface of the glass panel is
arranged substantially parallel to a horizontal axis in
coating the liquid.

i7. A cathode ray tube manufacturing method as
defined in Claim 15 or 16, in addition to the coating,

further comprising:

* [ L M $ *



-73- _ Furthernore, a coating nonuniformty occurring
radially fromthe center portion to the peripheral portion of the
panel inner surface 106 as shown in Fig. 24 was observed on the
panel inner surface 106 after the green 5 slurry had been dried.
The stripe size of the blue phosphor was 70 [err]min the
center portion and 68 [errJmin the peri pheral portion of the panel
i nner surface 106, while- T T

-

v

T

10

15

20

- This Sheet Has Been Replaced .

e MNWAACID

spreading the coating materials. for phosphor

screen process on an entire surface of the screen area of

the glass panel while making the glass panel have a glass

_ panel rotating speed of 30 to 60 rpm after the coating;

thereafter, discharging a superfluous coating

materials for phosphor screen process while setting the

" glass panel rotating speed'at 50 to 150 rpm and setting a

glass panel tilt angle & at 95 to 115 degrees relative to

-the horizontal éxis; and

thereafter, drying a phosphor fiim while setting
the glass panel rotating speed at 10 to 150 rpm.

18. A cathode ray tube manufacturing method as
defined in any one of Claims 15 through 17, wherein the
screen area of the glass panel has a completely flat shape.

19. A 'cathode ray tube manufacturing method as

defined in any one of Claims 15 through 18, wherein such a

‘nozzle is used that the length D of the discharge hole in

the nozzlé sweep direction is largér than the 1length d
thereof in the direction perpendicular to the nozzle sweep
direction.

20. A cathode‘ ray tube manufacturing method as
defined in any one of Claims 15 through 19, wherein such a
nozzle is used that when the discharge hole has the length

D in the nozzle sweep direction and the 1liquid guiding

L L]




the stripe size of the red phosphor was 76 [err]min the center

portion and 71 [err]min the peripheral portion of the panel 10 i nner
surface 106. The bl ue and red phosphors that had adhered to the
surface of the green phosphor were on the order of several particles
per .l ength of 200 [err]m However, limtless nunbers of red
phosphors that had adhered to the surface of the bl ue-phoesphor were _
observed on the entire 15 surface of the panel inner surf ce 106

(Conpar ati ve Exanple 2) According to Cbnpar whwd'
2, all the conditions were the sam@8as t hose of Exanple ﬂ a

the* arrangenent that a conventional coating nozzle

processed with holes as shown in Figs. 25A, 25B, and 25C was used

The coating nozzle shown in Figs. 25A, 25B, and 25C has round hol es

108 where the relation of D,> d as in
section {nside the nozzle has the length L, a relation of 3

< L/D £.8 is held.

* c L M S *



the af orenentioned enbodinment is not satisfied. In this case, the
slurry 105 discharged fromthe coatirng neozzle-1l11 25 exhibited a

partial . sidewi se spattering phenonenon, and

-74- uncoated portions 110 and 110a (the reference nuneral 109
denotes a coated portion) were left on the panel inner surface 106
as shown in Fig. 26, so that the entire effective surface of

t he—panel inner surface 106 was not

T

v

1

10

15
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ABSTRACT
A liquid coating nozzle 4, 4a, 124 is provided

with a first block 41 which has an inner liquid feservinq-

~section 43 that extends in its longitudinal direction and

an inner discharge section comprised of a plurality of

small holes 44 formed in the longitudinal direction at a

- bottom portion of the liquid reserving section 43 and a

second block 42 which has an inner space defining a gas

.reserving section 46 that extends in the longitudinal

direction outside the first block 41 and an outer_discharge
section formed in the longitudinal direction at a bottom
portion of the inner space, the outer discharge section
being comprised o.f a plurality of small holes 48 and
forming a gas flow that externaily surroundsl a linear or
curtain-shaped 1liquid flow that flows downward from the
small holes 44, resulting in formatior_m of a thin coating
film in a short .time while suppressing the consumption of

the liquid and the generation of the coating noriuniformity.



5 able to be filled with the slurry 105 even through the

subsequent panel rotating process. (Conpar ative Exanple 3)
According to Conparative Exanple 3, all the conditions were the sane
as those of Exanple 1 except- for 10 the arrangenent that the
conventional coating nozzle processed with the holes as shown in
Figs. 25A, 25B, and 25C was used like the Conparative Exanple 2 and
t he panel - rotating speed in the discharging stage of the superfluous
sluery 105 was set to 150 rpm - A radial coating 15 o
nonuniformty simlar to the one as shown in Fig. 24 was observed on
t he panel i.nner surﬁnf?7qu. - The results of neasurenent
andt eval uati on of the ) Exanpl es 1 through 4 and the Conparative
Exanpl es 1 through -3 are shown in the Table below. 20

First, evaluation of the coating pattern and

42
. 41b |
41a .‘;—\ : 4

42a
-

43.

4% 42b

117



phosphor contam nation is shown in Table 1 bel ow

- 75- Table 1

Coat i ng B, RRG R/ B G surface pattern
Exanple 1 0 2to 3 0 0 :

Fig.2

420 4la 41 43 41b 42b

SIS
4\/ 43d \
MSRNSZEN\
9
a6 ﬁ 45

. Fig.3

43

4|

{ ) \ \
42) 48J 44 49

2/17



Exampl e 2 O 1to 2 0 0 Exampl e 3
5

(@] l1to 2 0 0 Exanpl e 4 @) 1to 2
0 0 Conparative Exanmple 1 [err] 7 to 8
Count | ess 10. Conpar ati ve Example 2 X -

- - - - - - - - 10 Conmparative ' Exanpl e 3

10 to 18 Countl ess 5to 8 In Table 1, the mark O

i ndi cates that the coating pattern is good, the mark [err] indicates
t hat the coatin 15 pattern has a coating nonuniformty, and the
mark X ndiggatdfs that an uncoated portion exists. Further, B, R'G

shoms the contamn |on of the bl ue phosphor -and the red

77 N
.

|

NN

{x\w

49
-

/
F4M) I V71T 3 I/If//l\ I/_Vg \VA}Y [ Y.
O R L L EVAR S
21 | 22 48 42
Fig.5
‘12R]~\ F‘E!
5 7]
4/ a2b 44 48
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phosphor with the green phosphor surface, R B shows the-

contam nation of the red phosphor with the bl ue phosphor

- 76- surface, and the G surface indicates the contam nation of

t he green phosphor with the panel inner surface 106. Each _ nunmeric

value in the table indicates the ambunt of adhering particles of

t he other phosphors per 200 [err]m 5 As is understood from
Table 1, in contrast to the . fact that each of Conparative Exanples 1

t hr.ough 3 has a

Fig.6

4la

4/17



defect in the coating pattern, each of Exanples 1 through 4 is good.
Next, evaluation of the conplete tubes is showmn 10 I n Tabl e 2 bel ow. '
-77- Table 2 :

Fig. 7
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Rel ative | um nance (@6 R B G

W Exanple 1 112 109 137 119
Exanpl e 2 106 111 138 118 Exanpl e 3
103 107 136 115 5 Exanpl e 4 115
110 137 121 Conpar ati ve Example 1 100
100 100 100 Conparative Exanple 2 - -
- - - - - - - - . - - - 10 Conparative ' ‘Exampl e 3
79, 87 - 92 87 : In Table 2, R
I ndi cates a re Igl@- col or | um nance, B indicates a blue

Rk

single-color I'u
£

¢

4la(4l1b)

42a
(42b)

T48a(48b)
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G indicates a green single-color |umnance and Windicates 15 a white

| umi nance, of which values are all relative to 100% of those of
Conparative Exanple 1. As is understood from Table 2, the

| um nance val ues of Exanples .1 through 4 each exceed t hose of
Conpar ati ve Exanples 1 through 3. : - '

- 78- Al t hough the 41 cm gl ass panel 103 is used in

each of - the Exanples of the present invention, the present

faed

o €5

41b

4la-

Fig.l0

42a
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invention is not limted to this. For exanple, even in the case of
anot her size, the present invention can be 5 sufficiently applied by
adj usting the anmount of discharge of the slurry 105 fromthe coating
nozzl e, the nozzle sweepi ng speed and so forth.

Furthernore, although the shape of the holes - processed in the
protrudi ng section provided at the nozzle 10 end portion 102 of the
nozzle 101 for coating the slurry 105 i s hexagonal in each of the
Exanpl es of  the present i nvention, the shape is not Iimted to the
hexagonal shape so long as the linear configuration of the discharge
of the liquid of the slurry 105 fromthe coating nozzle 101 can be
15 * assured. . ' Furt hernore, although the description of

t he enbofi fnghtsf [rel ates to the film formation by using the

4la  _ 42a
r—x.( 40 85480

7 — ] 44

44 | 49 \

42a
I[48a 148b 42b

8/17



slurry 105, the pre nvention is not limted to this, and a
liquidto ed as coating materials for phosphor 20 screen process
(of0) N the inner surface of the gl ass . panel of the cathode ray
ube, for exanple, a pre-coating liquid for pre-coating to inprove
adhesi ve property and wettability of a coating liquid, a patterning
resist for form ng phosphor form ng apertures, a graphite liquid for
25 formng a black nmatrix, a phosphor suspension, and a
-79- -

S

0

. o we \‘%5‘ A

&

N

9/\7



| acquer liquid for filmng can be used. Additionally, the pr esent
i hvention can be sufficiently applied to a case wher e phosphors
having particles of various dianeters are used and to a case where a
pattern of phosphors is in a dot 5 or strip pattern.

As descri bed above, according to the liquid coating nozzle and

cat hode ray tube manufacturing nmethod of the present invention, by
using the linear coating nozzle and optimzing the coating
schedul e of phosphor screen 10 process, a phosphor surface of which
coating pattern has a uni formquality can be inplenented at a higher
| evel ,  and a high Iuninance cat hode ray t ube can be

suppl i ed. sp the present invention can sufficiently cope
W th maki ng fFner. and i ncreasing of the size of displays in 15
future, nmeaning that it is a very useful invention.

10/17



The entire disclosure of Japanese Applications No. 8-33391;filed on

February 21, 1996 and No. 8-271104 filed on Cctober 14, 1996,

i ncl udi ng specifications, cl ai ms, draw ngs, and sumaries is

I ncorporated herein by 20 reference in their entirety.

Al t hough the present invention has been fully described in
connection with the preferred enbodi nents : thereof with reference to
t he acconpanying drawings, it is to be noted that various changes
and.nodi fications are 25 apparent to those skilled in the art. Such

changes and Fig.l5 |
; ¢ 4la 41 43 Alb
ARG

F/'g./_-6
124
Nz rrra
N _-163a
63— N
ea—p, -
——p
Fig.l7

I64a | 164c¢c 1 |

i64b I64d

IRVANS



- 80- nodi fications are to be understood as included within the scope
of the present invention as defined by the appended clains unless they

depart therefrom _ -81-
CLAI M5 1. Aliquid coating nozzle for coating liquid on an
. Fi gs /8

~HORIZONTAL

AXIS
Fig.l9 |
99
HORIZONTAL
AXIS
Fiqg. 20
g.z e
\ — _
)3
L ' - 92
10b A —
P ) ] M ’\._93
. V4
ol AT
"‘D\IO'
10g— M
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object (2) to be coated, conprising: a first block (41)

whi ch has an inner liquid 5 reserving section (43) that extends in its
| ongi t udi nal direction and an inner discharge section fornmed in the
| 6ngi tudinal direction at a bottomportion of the liquid reserving
section, the inner discharge section being conprised of a plurality
of small holes (44) or a slit; and 10 a second block (42)
whi ch has an inner space defining a gas reserving section (46) that
extgnds in the | ongi tudi nal direction outside the first block and an
out er di schar ge secti on formed in the longitudinal direction at a
bottom portion of th pace, the outer discharge 15 section being
conpri sed of aplura mal | hol es (48) or aslit and formng a
gas flow that. external I surrounds a linear or curtain-shaped liquid
flow that flows downward :
COATING

VISCOSITY 5 = 15cpoise

ANGLE 6 =0’ _

REVOLUTION NUMBER r = Orpm

: FLUORESCENT -
t _ SPREADING _
ANGLE 6 =0
REVOLUTION NUMBER r = 30rpm
SUPERFLUOUS
LIQUID
DISCHARGING
ANGLE 4 =110
REVOLUTION NUMBER r = 150rpm
DRY

ANGLE 6 =110
REVOLUTION NUMBER r = 20rpm

13/17



fromthe-inner discharge section. 2. Aliquid coating nozzle

as defined in daim1, 20 wherein the first block and the second bl ock
are each conpri sed of bisected bodies divided by a vertical plane
t hat expands in the |longitudinal direction through a wi dt hwi se
center of the inner discharge section. 3. Aliquid coating
nozzle as defined in CCaim1 or 25 2, wherein a shape of each of the
smal | hol es constituting ' - 82-

-

: Frg.224A Fig.22¢C

101 101a tor 10la
ro -

I

101b

4000000

—~|-102

T—+101b

—~101

0000000600000000

—1~—101a

l4)l?



P e Dt

the inner discharge section and the outer discharge section is an

el ongat ed hexagon. 4. A liquid coating nozzle as defined in
any of Clainms 1 through 3, wherein the liquid reserving section 5
has an inclined surface (43a) at a bottom of which the " inner _
di scharge section is positioned. 5. Aliquid coating nozzle as
defined in any of - Clains 1 through 4, wherein the gas reserving
section has a sectional shape which is nade as | arge as possible so
l ong_ 10 as a required strength is mai-ntained. 6. Aliquid
coating nozzle nﬁﬁﬂ@pcuiﬁf Spr manuf acturing the nozzle for

coating liquid on an object

to be coated, conprising: a first
bl ock (41) which has

iquid reserving section (43) that

extends in its. 15 | ongj ,fﬁirection and an inner discharge
section -
101 104 107
| P N |
I(DES,/f Tf~‘~“‘“~ _ _ |()€5 103a
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——

formed in the longitudinal direction at a bottom portion of ‘the

liquid reserving section, the .inner discharge section bei ng
conprised of a plurality of small holes (44) or a slit; and a second
bl ock (42) which has an inner space 20 defining a gas reserving section
(46) that extends in the - longitudinal direction outside the first
bl ock and an outer di scharge section fornmed in the |ongitudinal
direction at a : bottom portion of the inner space, the outer
di schar ge ~5 Gl | ing conprised of a plurality of small hol es (48)
25~ or a slitgfdam a gas flow that extfé‘rjngl.lggﬁrounds T

{11 10la 10la M1

101a
NS | % '
| LlOl-b

Fig. 258

LV—\\\~F~"()£3 :
—1_101b

./2,111

~T~101a

|00000000000000000000000000Q00000 0]
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Lo

- 83- ' a linear or curtain-shaped liquid flow that flows downward

fkomthe inner discharge section, in which the first bl ock and the
second bl ock are each conprised of bisected bodies ~divided by a
vertical plane that expands in the 5 |.ongi tudi nal direction

t hrough a wi dt hwi se center of the i nner di scharge section and the

i nner di scharge section and/ or the outer discharge section is
conprised of a plurality of small holes (44,48, 164), . the
method conprising: 10 positioning two bi sected bodi es which
have been preparatorily processed with a groove-shaped.space that.
seryes as the Iﬁﬂig.r%r ving section and/or the gas reserving

section so that an™openi ng plane of the groove-

110

=3
=

110a_] |

17717



shaped'space defines an identical plane; and 15 t hereafter,
concurrently cutting small grooves for constituting the small
hol es of both the bisected bodi es, whereby processing of the small

hol es i s perforned. ' 7. Aliquid coati hod [for c i ng

liquid on an object (2) to be coated by a:5h§§a§W§ﬁR?¢&f%gé§F%19%8
(4, 4a, 124), conpri sing: . using th REPEACENENT SIERETST arsiG ™ ™
of Clainms 1 through 5, for making the out¢rdbeefipti@e: paeti.onof pged ...
t he object to be coated and then di&hhargingr@ﬁ@ns)quiﬂﬁkhéﬁ/ﬁmpﬁyd;"_

a linear or curtain-like shape while discharging t BEDBAAng(s) : paged ..... to paged .....
' 1 Abstract  :paged ..... to paged .....

:DATE OF RECEIPT S‘qu

1. A nozzle for coating an object with liquid, comprising:

CLAIMS

a first block having an inner liquid reserxving section

5 which extends in a longitudinal direction and an inner discharge
section which is formed at a bottom portion of said inner liquid
reserving section and which extends in the longitudinal
direction, said inner discharge section having formed therein a
plurality of holes or a slit; and "

10 a second block having an inner gas reserving section which
extends in the longitudinal direction and an outer discharge
section which is formed at a bottom portion ¢f said inner gas
reserving section and which extends in the longitudinal
direction, said outer discharge section having formed therein a

15 plurality of said holes ox a slit;

wherein said first block is positioned in 'said second block
such that a distance from a position where the objéct is to be
coated to said inner discharge section is greater than a
distancé from the position to a portion of said outer discharge

20 seétion nearest said inner discharge section, so that liquid
flowing from said inner liquid reserving section through said
inneridiSCharge section is surrounded by gas flowing from said
inner gas reserving section through said outer discharge
section. |

25 _ . _

2. A nozzle as defined in claim 1, wherein said first block
and said second block are sach comprised of bisected bodies
divided by a plane extending in the 1ongitudinal direction
through a center of said inner discharge section.

30 |
3. A nozzle as defined in claim 1 or 2, wherein each of the
holes constituting the inner discharge section and the outer
discharge section has an elongated hexagon shape. |

) AR 0
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-84+ flow toward the object to be coated through the outer

di scharge section; and novi ng the object to be coated and
t he nozzl e relatively to each other in a direction which intersects
5 the | ongitudinal direction while discharging e liqyid.

8. Aliquid coating method for coating |iquid on SHpstitute shegf -¢June,§ 998,
'be coated by a Iliquid coating nozzle (4, 4a, 124) as defined in
Claim?7, further conpri sing: _ di schargi ng a superfl uous
liquid fromthe object 10 to be coategawhile tilting and rotating the
object to be " coated after the object to be coated and the nozzle are

rel atively noved to each other; and
4. A nozzle as defined in claim 1, wherein said liquid

reserving sectlon has an inclined surface at a bottom ¢f which
said inner discharge section is positioned.

5 5. A nozzle as defined in any of claims 1 through 4, wherein
a sectional shape of said inner gas reserving section is
designed taking into account structural strength considerations.

6. A liquid coating nozzle manufacturing method for

10 manufacturing'a nozzle for coating liquid on an object to be
coated, comprising: a first block which has an inner liquid
resérving section that extends in its longitudinal direction and
an inner discharge section %ormed in the longitudinal direction
at a bottom portion of the liquid reserving section, the inner

15 discharge section being comprised of a plurality of small holes
or a slit; and a second block which has an inner space defining
a gas reserving section that extends in the longitudinal
direction outside the first block and an outer discharge section

- formed in the longitudinal direction at a bottom portion of the

20 inﬁ?r space, the outer discharge sectlon being comprised of a
plurality of small holes or-a slit and forming a gas flow that
egtefhélly surrounds a linear or curtin-shaped liquid flow that

. flows downward from the inner discharge section, in which the
first block and the second block are each comprised of bisected

25 bodies divided by a vertical plane that expands in the
longitudinal direction through a widthwise center of the inner
discharge section and the inner discharge section and/or the
outer discharge section is comprised of a plurality of small
holes, the method comprising:

30 positioning two bisected bodies which have been
preparatorily processed with a groove-shaped space that serves
as the liquid reserving section and/or the gas reserving section
so that an opening plane of the groove-shaped space defines an
identical plane;_and

This is the replacement sheet
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thereafter, drying the liquid coated on the object to be coated. 15

9. Aliquid coating apparatus for coating liquid on an object (2)
to be coated, conpri sing: : the nozzle (4, 4a,124) defined in
any of Clains 1 t hrough 5; and . .a relative novenent
devi ce (54,51,52,53) for 20 novi ng at |'east on8Ubstitute shest+ 4 Jwne (11999
obj ect to be coated that faces the nozzle in a direction which

i ntersects the | ongitudinal direction. 10. Aliquid coating
apparatus as defined in Claim9, -83rt her conpri si hg:

thereafter, concurrently cutting small grooves for
constituting the small holes of both the bisected bodies,
whereby processing of the small holes is performed.

5 1. A method.-for coating an object, comprising:
discharging liquid in a linear or curtain-like shape and
gas surrounding the liquid from a nozzle comprised of a first
block having an inner liquid reserving section which extends in
a2 longitudinal direction and an inner discharge section which is.
10 formed at a bottom portion of the inner 1liquid reserving
section, which extends in the longitudinal direction, and which
has formed therein a plurality of holes or a slit, and a second
block having an inner gas reserving section which exXtends in the
longitudinal direction and an outer discharge section which is
15 formed at a bottom portion of the inner gas reserving section,
which extends in the longitudinal direction, and which has
formed thereiﬂ a plurality of holes or a slit, wherein the first
block is positioned in the second block such that a distance
from a position where the object is to be coated to the inner
20 dié&ﬁarge section is greater than a distance from the position
to a portion of the outer discharge section nearest the inner
discharge section:; and
moving the object and the nozzle relative to each other
while discharging the ligquid and the gas.
25 | ) |
8. A method.as defined in claim 7, further comprising:
discharging a superfluous liquidffrom the object to be
coated while tilting and rotating the object to be coated after
the object to be coated and the nozzle are relatively moved to
30 each other; and _
thereafter, drying the liquid coated on the object.
9. A system for coating an object with liguid, comprising:
a nozzle comprising a first block having an inner liquid
This is the replacement shegt
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- 85- ) a liquid circulating passage (31,32) for

supplying in a circulating manner the liquid to the liquid reserving
section; and an openi ng and cl osi ng nenber (36) for
opening 5 and closing the liquid circul ating

A liquid coating apparatus as defined i nmgl aim9 S %ﬂutﬁ' s_hLﬁetTﬂr"Méer 1999
conpri si ng: a rotating ehanisn1(10) and a tilting
mechani sm (91,92,93) for discharging a superfluous liquid fron1the

10 et L 2uB8cCPRL ok MY e Lk 00 0 T 3Lp301 L1680 Eection arkan
inner discharge section which is formed at a bottom portion of
said inner liquid reserving section and which extends in the
longitudinal direction, said inner discharge section havingl

5 formed therein a plurality of holes or a slit, and a second
" block having an inner gas reserving section which extends in the
longitudinal direction and an outer discharge section which is
formed at a bottom portion of said inner gas reserving section
and which extends in the longitudinal direction, said outer
10 discharge section having formed therein a plurality of holes or
a slit, wherein said first block is positionediin_said second
block such that a distance from a position where the object is
to be coated to said inner discharge section is greater than a
distance from the position to a portion of said outer discharge
15 section nearest said inner discharge section, so that ligquid
flOW1ng from said inner liquid reserv1ng section through said
inner dlscharge section is surrounded by gas flowing from said
inner' gas reserving section through said outer discharge
-section; and
20 a relative movement device operable to move at least one of
said nozzle and the object relative to the other.

10. The system of claim S,qurther comprising:
a liquid circulating passage cperable to supply in a
25 circulating mnanner liquid to said inner 'ligquid reserving
section; and
an opening and closing manner operable to open and close
the liquid circulating passage.

30 11, A liquid coating apparatus as defined in claim 9 or 10
further comprising: _ '

a rotating mechanism and a tilting mechanism £for

.discharging a superfluous liquid from the object to be coated

while tilting and rotating the object to be coated after the

08 R This is the replacement sheef
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are'rel’atively noved to each other; and a drying device

(99) for drying the liquid coated on the object to be coated. 15
12. A liquid-coating-nozzle in which a plurality of di scharge hol es
(102) are arrapged linearly, and when the di schar hol e has

length Din a H a¢edct i on and §“PFH@%B%§\EPﬁrrﬁgHEB%ﬁ%§?

i nsi de =t he nozz ' h L, arelation of 1 < L/DJerr] 10 is
hel d. - 20 I id coating nozzle as de

wherein the length D of the discharge hgde in the nofzitéS SHEE , ‘
direction is larger than the length d thereof in the ; RE?&ﬁQ:AJi¥;=;
perpendi cul ar to the nozzle sweep direction. 14. Aliquid

di scharge h% he” |'engy
other; and

a drying device for drying the liquid coated on the object

coating nOZZ+§e§§59$fﬂé“%kég%éﬂgﬂ#?%ﬁ%;ﬂbzi¥% are1§eiﬂeg%ﬁﬁ9 WB%8dt B8 each

to be coated.

12. A liquid coating nozzle in which a plurality of discharge

‘holes are arranged linearly, and when the discharge hole has a

length D in a nozzle sweep direction and a liquid guiding

section inside the nozzle has a length L, a relation of 1 < L/D
10 < 10 is held . |

. 13. A liquid coating nozzle as defined in claim 12, wherein the
length D of the discharge ﬁole in the nozzle sweep direction is
larger than the length d thereof in the direction perpendicular

15 to the nozzle sweep direction.

14. A liquid coating nozzle as defined in claim 12 or 13,
wherein.when the discharge hole has the length D in the nozzle
sweep direction and the liquid guiding section inside the nozzle
20 has the length L, a relation of 3 < L/D £ 8 is held.
15, A cathode ray tube manufacturing method for coating
materials for phosphor screen process on a glass panel by using
" a liquid coating nozzle in which a plurality of discharge holes
25 are arranged linearly, when the discharge hole has a length D in~ '
a nozzle sweep direction and a liquid guiding section inside the
nozzle has a length L, a relation of 1 < L/D £ 10 is held,
the method comprising: |
sweeping the coating nozzle either in a direction of a
30 shorter side or in a direction of a longer side of the glass
panel; and
thereby linearly ¢oating the materials for phosphor screen
process on a screen area of the glass panel.

l l"l"l "ll" " This is the replacement sheet
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- 86-

nozzl e sweep direction and the |iquid guiding section

i nside the nozzle has t the e length 1, arelation of 3 [err] L/D [err]

8 is held.

for
gl ass panel

A cathode ray tube nmanufacturing method

is )
ranet 05 WHﬁﬂﬂl m‘*g 2 1 or Phosphor SARINPLAGR 4y Josa
as

a pluraljity of dis 102, 164) are arranged I|nearly when
t he dlscharge hol e engt in a nozzf : ' nd a
I i qui d gui ding section -86- THIS SHEET HAS BEEN
' - REPLACED r '

10

15

20

25

30

16. A method as defined in claim 15, wherein a front surface of
the glass panel 1s arranged substantially parallel to a
horizontal axis in coating the liquid.

17. A method as defined in claim 15 or 16, in addition to the
coating, further comprising:
spreading the coating materials for phosphor screen process

‘on an entire surface of the screen area of the glass panel while

making the glass panel have a glass panel rotating speed of 30
to 60 rpm after the coating;

thereafter, discharging a superfluous coating materials for
phosphor screen prodeSs while setting a glass panel rotating
speed at 50. to 150 rpm and setting a glass panel tilt angle & at
95 to 115 degrees relative to the horizontal axis; and

thereafter, drying a phosphor film while éetting the glass
panel rotating speed at 10 to 150 rpm.

18. A m@thod as defined in any one of claims 15 through 17,
wherein the screen area of the glass panel has a completely flat
shape. '

19. A method as defined in any one of claims 15 through 18,
wherein such a nozzle is used that the length D of the discharge
hole in the nozzle sweép direction is larger than the length d
thereof in the direction perpendicular to the nozzle sweep
direction,

20. A method as defined in anyone of claims 15 through 19,
wherein such a nozzle is used that when the discharge hole has
the length D in the nozzle sweep direction and the liquid
guiding section inside the nozzle has the length L, a relation
of 3 £ L/D £ 8 is held. |

‘This is the replacemant sheet
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10 'inside fhe nozzle has a length L, a relation of 1 < L/D [err]

10 is held, ~-@ "~ the method conpri sing: : sweepi ng the
coat i ng s Lnoa direction . of a shorter side or in a
directio ﬁf %ﬁ MENT] §HEETS t heSG 15 gl asSubztitate sheat - 5 November 1999

t her eby I|EQB%W?PE@&tﬂ%QdB%abcpagd terials for phosphor screen
process’ Llegnlkn spagad mhﬁgﬂés panel . 16. A

phosphor

sHrPrawdng(or npazgd (Ritboghgag . deffi ned in 20 d ai m 15, wherein a

front suffldckbstsact he: pged s. naqﬂg\,ﬂg:m 185~ arranged substantially parallel

to a-hor

cat hode }
in addit]

zontal axis in - coatind the liquid. 17. A
- as defined in Caim1l5 or 16,
nozzle are relatively moved to each

other; and

a drying dev;ce for drying the 11qu1d coated on the object
to be coated.

A - - =¥ a¥a -l = - - - - - - ~Wals ~

holes are arranged linearly, and when the discharge holé_ha a

length D in a nozzle sweep direction and a liquid gujding

section inside the nozzle has a length L, a relation of ¥ < L/D
10 € 10 is held .

13. A liquid coating nozzle as defined in claim }Z, wherein the

length D of the discharge ﬁdle in the nozzle swéep direction is
- larger than the length d thereof in the diregtion perpendicular
15 to the nozzle sweep direction.

14. A liquid coating nozzle as defdned in claim 12 or 13,

wherein.when the discharge hole hag’ the length D iﬁ the nozzle

sweep'direction and the liquid guyfding section inside the nozzle
20 has the length L, a relation of 3 < L/D £ 8 is held.

15. A cathode ray tubg’ manufacturing method for coating
materials for phosphor gcreen process on a glass panel by using
a liquid coating nozzfe in which a plurality of discharge holes
25 are arranged lineayly, when the discharge hole has a length D in’
a nozzle sweep direction and a liquid guiding section inside the
nozzle has a Yength L, a relation of 1 < L/D < 10 is held;
the merhod comprising:
swegping the coating nozzle éither in a direction of a
30 shortey’ side or in a direction of a longer side of the glass
paned; ahd |

thereby linearly coating the materials for phosphor screen

JLLULTTEUTT L A R
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25" 'further'conprising ' - - 87-
spreadi ng t'he coating materials for phosphor screen process on an
entire surface of the screen area of t he gl ass panel whil e making

the gl ass panel have a gl ass panel r otSubstigutpstesektof 56 Noviembér 19090
after the coating; 5 thereafter, discharging a superfluous
coating : ‘materials for phosphor screen process while setting the

-86-

- A ol—Wlla¥ala S-5 -f= nac - LM ik al= &-1.10 o T SLLY al- -

the glass panel is arranged substantially parallel to/a
horizontal axis in coating the llquld '

5 17. A method as defined in claim 15 or 16, in additigf to the
coating, further comprising: _
spreading the coating materials for phosphor sgreen process
on an entire surface of the screen area of the gl.SS panel while
making the glass panel have a glass panel rotagfing speed of 30
10 to 60 rpm after the coating;
| thereafter, discharging a superfluous goating materials for
phosphor screen process while setting @ glass panel rotating
speed at 50. to 150 rpm and setting a gldss panel tilt angle @ at
95 to 115 degrees relative to the hofizontal axis; and
15 thereafter, drying a phosphor/film while setting the glass
panel rotating speed at 10 to 130 rzpm.

18. A method as defined ip/any one of clalms 15 through 17,
wherein the screen area of he glass panel has a completely flat
20 shapg.

19. A method as defined in any one of claims 15 through 18,
wherein such a noz#le is used that the length D of the discharge
hole in the nozzle sweep direction is larger than the length d

25 thereof in the direction perpendicular to the nozzle sweep
direction. |

20. A Aethod as defined in anyone of claims 15 through 19,
where n such a nozzle is used that when the discharge hole has
30 the/length D in the nozzle sweep direction and the liquid
gdiding section iriside the nozzle has the length 1L, a relation

=) g ~ ~
a——
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gl ass panel rotating speed at 50 t0:150 rpm and setting a gl 08 ¢

panél ‘tilt angle [erir] at 95 tio 115 degrees relative to t he ' ] ’

hori zontal axis; and 10 # RSH R ESmuslr VI Ng @ phosphor film ge

while settin the gkass panel notaki g speeyl at 10 to 150 rpm P

18. A cat hB&Tay tube Maggkaes %W@‘%(A\Bﬁéﬂﬁﬁﬂﬁ” any oné S
the gla

Clainms 15 through 17, wherein the . Screen area o ss panel has
a Conpl et n_l Vi flat &haruaT ‘15 A __cathode ray .t Lhe
manuf act ut i, .as defindd in any one_of Claims 15 thro &?
18, whereilts HolZe 1S usqdaj | 40 %ﬁ&iﬁﬁ‘gt h D of the di sgﬁ 30793
: ,5/02r : . :
hole in . € nozzle sweep directilon ijs larger than the length d
thereof i the direction perpendicular jto tjgs) mmzse sweep 20 19974E8H28H(28.08.97)
di recti.on. ' 20. A cathode rgy tube manufacturing nethod as
defined in ané one of Clains 15 through 1.9,{ wherein such a -
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(57) Abstract

Each of liquid application nozzles (4, 4a, 124)
compriscs a first block (41) having therein a liquid
reservoir (43) extending in a longitudinal direction
and an inner discharge portion composed of a
multiplicity of small holes (44) formed in a boitom
of the liquid rescrvoir (43) to extend along the
longitudinal direction, a second block (42) having an
inner space, which forms a gas reservoir (46)
extending outside the first block (41) in the
longitudinal direction, and an outer discharge
portion composed of a multiplicity of small holes
{48) and formed at the bottom of the inncr space
along the longitudinal direction and adapted to form
a gas stream to surround from oulside a
linear-shaped liquid flow flowing down from the
small holes (44), whereby a thin coating can be
formed in a short time while suppressing
consumption of a liquid and unevenness in coating is
made hard to generate.
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