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| TITLE OF THE | NVENTI ON Li qui d application method and met hd#_ ¢t 5 c:@yQJ
manuf acturing el ectroni c devices using the same |iquid application nethod.

Il FIELD OF THE | NVENTI ON The present inQvention relates to a nethod of
applying liquids on objects such as cathode ray tubes, sem conductor
substrates, liquid crystal display substrates, optical disk substrates,

etc. for qunhﬁﬂF% gpifhéiiNgENQIb&qu!d'application apparatus; a nethod of
o]

manuf act uri'hg "¢a e ray tubes, optical disks and other electronic devi ces
using the sanme liquid application nethod; and a nozzle. 1l BACKGROUND COF
THE | NVENTI ON A | i quigdq@iipdppaticasisnprettiods ahdsnéted ufedannfappiningg, for

exanpl e, liquids containjng flyorescent_ nat.er| cli | ass i
pl ate, whi ?ﬁ%ﬁ@?‘thﬁf¥°é%1ﬁsgBPa§g5a?Tm?ﬁfi§hggté%kﬁ?%%g}ggu%g€§§é% for use
in a colour television receiver, for formng fluorescent filnms for three

.colours, red(R), green(G and blue(B). A typical liquid application

apparatus for such usage conprises a liquid supply station for dispensing
|1 qui ds corflai FiLEgDf Pﬁo?%%ﬁ%@@?’i al, an application station for

_ The present invéntion relates-to a qethod of applying
liquids on objects ;uch as cathode ray tubes, semiconductor
substrates, liquid crystal display substrates, optical disk
substrates, etc. for forming a thin film; a liquid application ]
apparatus; a method of manufacturing cathode ray tubes, optical'
disks and other electronic devices usinq'fhe same liquid

application methpd; and a nozzle.
ITI ' BACKGROUND OF THE INVENTION

A liquid application apparatus has been used in

applying, for example, liquids containing fluorescent material on
a praotection glass plate, which makes itself a display part of a
cathode ray tube(CRT) for use in a colour te;evision receiver, for
forming fluorescent films for three colours,-red(R),_ggéen(G} and
blue(B). ' '

_ﬁ pical liquid application apparatus for such usage

;;rxéapriaga; or transferring the protection glass between
>' . ”?5 transfer carriagé is comprised of a sucking'
‘pking/holding the protection glass at the end, and a
revolvable support section for revolv;ng and tilting the sucking

port.



di spersing liquids within a protection glass, a drying station for drying
the applied liquid with a heater, and a plurality of transfer carriages for
transferring the protection glass between the stations. The transfer

carriage is conprised of a sucking portzfo ki ng/ hol di ng the protection
gl ass at the end, and a revol vabl e support section for revolving and
tilting the sucking port. In such l'iquid application apparatus,

protection gl ass i sIneturhyliguddi agpliqatione aPRAEAE DN ¥ %Pﬁ@cﬁb%r%“&nd a
liquid Corifsahailagbﬁ-&cﬁr@e@iihuen@mnm_efh_ainé sugdlaridgnaad anlidied
bottom centre of ;the protectio | ass at_a |iquid supply station. The
prot ect i orff9Gc248+PE ¢ HEn ?F&Hs?ég?‘é???ﬁf‘tdmﬂ:&%ﬁgrl%é%'g'lé’zfélge e T
appl i cat i otxbat centre nofMtihehpsbtectaion tgliassr avoh veidiwid supbdyw spatbicbn.n a
tilted POstill o 0Y oSt oM YorBk0Lkl e LAMRIADLE BY PR UdandREL Qrifhdk kol ! od
posi tion. akPng advant age of "a centrirfugal force and he tilt, the liquid
di spensed am aphdicahion atien: oknivhigih fEasdanatbnp tRYOLNRE 283 fH¥ of
protecti odledsint @ £014BE PoitGke by M1Yw1e FevdDPDig #feblesble fadpbort
fornmed, redundant . .o . .
section in a tilted position. Taking advantage of a centrifugal
force and the tilt, the liquid dispensed in the centre of bottom
is dispersed'along the inner surface of protection glass to form a
thick film of e.g. 300um. After such film is formed, redundant
liquid is drainéd by further tilting the protection glass, to be
recuperated later; After the formation'of a wet £film is
completed, the protection glass is transferred to a drying .
station, to be dried by a heater disposed facing to the p;otection
glass; thus the wet film is dried to become a fluorescent film.
And then, by a known photo—-etching process, a fluorescent film for
green colour e.g. is dispoéed'at specified areas. Thg blue and
red fluorescent films are formed by repeating the same process
'steps twice. '

Such a prior art liquid application apparatus, however,
is liable to cause unevenness of cocating so—called a beach—like
irregularity, where the film thickness varies with a concyclic
circumferential line as borderline; which occurs due to the
viscosity of liquid, because the liquid containing fluorescent

. material is applied fhrough tilting and revolving of the
protection glass. Furthef; because of the slow revolution speed
the film thickness becomes as thick as approximately 300pm, so it
takes a long time for coating and drying, rendering the time for
forming a fluorescent film longer. Further, in order for the film
to have an even thickness, a large quantity of liguid has to be
supplied once, and then redundancy is drained after the coating
process is completed. Although the drained liquid can be used
again after recuperation, the redundant use of liquid is

unavoidablé.



liquid is drained by further tilting the protection glass, to be
recuperated later. After the formation of a wet filmis conplet.
protection glass is transferred to a dryipg station, to belfc
heat er di sposed facing to the protection gyl ass; thus the wj
to becone a fluorescent film And then, by a known phot o- ellehipg=process>
fluorescent filmfor green colour e.g. is disposed at specified areas. The
bl ue and r a¥ f BUMMARY cPE THE TINVENEIGNMrned by repeating the sanme process
steps twice. Such a prior art liquid application apparatus, however, is

| i abl e to cause unevenness of coating so-called a beach-like irregularity,
where the film thi ckFeR PEREHENES LRYEM-LPTE Gide FPcERFT ufthdneReating ifiidmas
border|ineundbirCh esEtESlelli@iseOot hEigu i, 0iikhiAfl al skpil pebesause dine,! i quid
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the prot ecBGR™BFREEM FfiThePCBELHUSE O "IRESETGW réVorat ron-speed t he
filmthi ckrbsskbessiredsA dsiquiidc hppbi cppicox meghefl yaS8ings goi the gkeseat| ong
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filmlonger. Further, 1n order for The Ilmto have an even thickness, a

| arge quanbith 8fIes fAW #ROUEEA br WU FHINCEFLIENER, 2 FHATChEATR ARARPETEY i s
drai ned af Faeihfets Gan idljject of application towards said coating object,

and a relative—transfer process for shifting the relative

positioning of said nozzle and said coating object while spouting
the liquid; thereby applies a liquid on an object of coating.

As a liquid is spouted along with a plane form gas flow
upon an object of application, the object is coated with: the
liquid maintaining a specific film thickness by simply shifting"
the relative positioning between the nozzle and the application
object. Through control of the gquantity of liquid to be applied,”
a thin coating film having least unevenness in the thickness can
be provided quickly'at a curtailed liquid consumption.

In a method of manufacturing cathode ray tubes according
to the present ihvgntion, a nozzle is disposed facing to a
protection glasé, and a layer of fluorescent material is formed in
specified places on the protection glass by applying a ligquid

" containing fluorescent material along a gas flow spouted from the
nozzle in a plane form towards the protection glass, while
shifting the relative positioning between the protection glass and

. the nozzle spouting the liquid. : -

By so doing, a liquid containing fluorescent material
spouts continuously,-eéen if level of the supply quantity is low,
led by a gas flow, to be applied swiftly on a protection glass as
a thin coating film of even thickness. Taking advantage of the
thin coating thickness, a ligquid containing flourescent material
can be dried within a shorter drying time, and a time needed for
forming a fluorescent layer can be made shorter. Further, the .
thin fluorescent layer of even thickness makes it possible to

_ produce cathode ray tubes having a homogeneocus brightness level
\_
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process is conpleted. Al though the drained |liquid can be used again after
recuperation, the redundant use of liquid is unavoidable. Substitute
sheet SUMVARY OF THE | NVENTI ON The present invention ains to forma thin
coating filmunder a curtailed use ofllﬁnud, within a short period of
time, acconpanying | east occurrence of unevenness in the coating thickness.
5 Aliquid application nethod according to the present invention conprises
aliquid aaa|£ﬁa£ﬁﬁﬁbdaaihﬂdtéO@ﬁHIfﬂﬁﬂg'a spouting process for naking a

liquid to spout aC%PﬁP%%°gd %n%QQH%eQn é& haggaﬁqi ggdquatgozzle

di sposed facing to'a Jec |cat| S sal ect o
appl i cati she Bwnbenteﬂn&@n&éonrépEmSﬂa éPUeésgffQ#tqﬁwaﬁéﬁérF?fmf%ﬁipﬁ obj ect
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ura

conprises a spouting 10 sections so that ovgrall_length is
| onger thsﬁr!-h‘é #%?fg} l?lﬁ‘f‘gaﬁ’-’b*bj%&asoff Qﬁp??‘a‘é’f’r’l?n J1"‘na‘oﬁ 29% (%8 on, and in
t he rel at k¥QatdfNSHL logiieatsdiskishbaazalte £80mli s pesedei Aisporediifelisgi d one

di rection_and erfor rel ativ. Ve o) t S wth
Che-di 1 acEPORPBrenRid SiRE' AkbdfedtuTRine A e Gl <Al #*%if‘edcf%%ﬁs%@% t ed
al ong wi theatpéamvarmantgasewawmméﬁreafecqf dﬁ‘heaﬁﬁﬁ-‘éﬁ-h%‘ﬁ the obj ect

| s coat eds%&@r&é@ ddePiing BRENEFE U0 dd skPEEhEtfated Ik@VbIvLHgess by sinply
shifting t By so doing, an ultraviolet ray curing resin is applied
on the surface of an optical disk substrate swiftly and evenly in
a form of thin film. Taking advantage of the thin coating
thickness, the drying time can be shortened, and a layer of
ultraviolet ray curing resin is formed within a short processing
time. Thus, an optical disk having a thin layer of ultraviolet
ray curing resin of least unevenness in the coating thickness is

swiftly obtained.

V BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a perspective view showing a liquid application

" apparatus according to a first embodiment of the present
.1nventzon.

Flg 2 is a partially sectioned side view of the liquid
application apparatus of first embodiment.

Fig.3 is a cross sectional view of a nozzle used in the first-
‘embodiment. . .

Fig.4 is a bottom vie@ of a nozzle used in the first embodiment.

Fig.5 shows flow chart of manufacturing cathode ray tubes using
the liquid application apparatus of first embodiment.

Fig.6 is a perspect;ve view showing a liquid application
apparatus according to a second embodiment of the present
invention.

Fig.7 is a plan view of the liquid application apparatus of

second embodiment.



rel ati ve positioning between the nozzle and the application object. Through
control of the quantity of liquid to be applied, a thin coating film having
| east unevenness in the thickness can be provided quickly at a curtailed
liquid consunption. 20 In a nethod of ndhfactrlng cat hode ray tubes
according to the present invention, a nozzle is disposed facing to a
protection glass, and a |ayer of quorescent material is fornmed in
specified plFige8 &a &hHeothom wievorf g awmzzhe sppdyimghe Liguid cont ai ni ng

fluorescenp Tatatish AbgHihtdslas iééu&cﬁm%admteﬁ@mthe nozzle in a plane
formtowards the protection glass éggaaﬁ&Shlftln the relative

posi ti oni ng B&tﬂeéﬁ R RETAPGCELVE of apjd REFBURPAR YIS
| i quid. B)&ﬁﬁrd@hégtoen | thdurdd eebod tnerit @ ff ther pseserit nmvenktabnspout s

continuousl >é» agf ',,f %eeivwlm@ Y% %@g&ua{sw irOW¥he! gg ; y a gas

flow, to be a on a protection glass as a thin coating film
of even tmm@pﬁeasntTaklng advantage of the thin coating thickness, a liquid

REPLACEMVENT pRREE] 13/a cm&t 3b8EIKhd1 WAIRS 62Nk ABLATd Wse@ainbg Lidad Wi thin
a shorter dpé g time, and a tine needed for forﬁ% a fluore?léeqI | ayer
can be madPPAGRELPT IRRTHERS PHECTHIAT 1.6r SOBENE TUPALRERE BB A ckness
makes it paesebkeibvemtiaduce cat hode ray tubes having a honpgeneous
Fig.l2 is a partially magnified view of the key part of the
nozzle of fourth embodiment.
Fig.1l3 is a cross sectional view of other nozzle in the liquid
application apparatus of fourth embodiment.
Fig.l4 is a cross sectional view of other nozzle in the liqﬁi@'
application apparatus of fourth embodiment. o
Fig.l5 shows a bottom view of other nozzle in the liquid

application apparatus of fourth embodiment.

VI DESCRIPTION OF THE PREFERRED EMBODIMENTS

A liquid application apparatus according to a first
embodiment of the present invention is described in the following
referring to Fig.l through Fig.4. '

As shown in Fig.l, a liquid application apparatus 1
.comprises a tube holding means 3 for holding a protection glass 2 -
of e.g. 16:9 aspect ratio.cathode ray tubes{CRT) revolvable, a _
nozzle 4 for spouting a liquid containing fluorescent material to
protection glass 2, and.a nozzle transfer means 5 for transferring
nozzle 4 on tube holding means 3 in Y direction perpendicular to X
direction. Nozzle 4 has a slit 20 extending in X direction

constituting a spouting section.



bri ght ness | evel 4 and an inproved white quality. A nethod of

manuf acturing an optical disk according to the present invention fornms a
layer of ultraviolet ray curing resin on an optical disk substrate by
spouting an ultraviolet ray curing resi®along with a gas flow spouting in
a plane formtowards the optical disk substrate froma nozzle di sposed

facing to the optical disk substrate, while shifting the nozzle fromthe
centre towards the Buberheldingmeasfcd &% 3 ROBFNPRER TP WETuREY AT 2

I:gepi ng t hee APLJIGR! SQL;QKpﬁgb@t&ﬁthvenr By?A; Vind¥ghr By thedbotrgm.an Thiet tale ol et
y curing resin is applied on the surface of an optic . J ate
swiftly agkfléi/‘é}‘ﬂ VePﬁsagf-ﬁ?‘Fﬁ%fmt YPAPYT rﬁ"zelsaklonagé vgljr'l ;Hglz}égggt?ﬁ%ét hi-n
coating théidewe s prbcedryomopldsse 2cafi bathrids mayeubandend |igyattashed
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Thus, an op?l cal  disk having a thin [ayer of ultraviole ray curing resin
of |east utewawrEase pft febe haldiga RERRRcE iy & gutter 1l having an

inclination for carrying redundant liquid away. A drain hole 12
is provided at the lowest point of gutter 11, through which
redundant liquid is drained for reuse. A holding hole 13 of
approximate}y rectangular shape is provided for holding protection
glass 2 at the centre of tube holding means 3. Holding hole l3lis
shaped to fit the outer circumference of protection glass 2, and
is provided with a sealing member 14 -at the inner wall surface for
: ﬁreventing leakage of liquid. E o

As shown in Fig.3, nozzle 4 comprises a nozzle body 22

of approximately rod shape having an inclination surface 22a at

' the bottom part. At the bottom of nozzle body 22, a continuous
long slit 20 extending in X direction is formed in inclination
surface 22a. Slit 20 has a length sufficiently longer than the X
"length of tﬁe largest size protection glass 2, or an object of
abplication. Both ends of slit 20 are provided with a flow leader -
21, the breadth of which is broader than the rest, as shown in -
Fig.4. By forming flow leader 21 at both ends-of slit 20, the

. liquid spouted is prevented from becoming thin at both ends.
Howéver, flow leader 21 is not an eésential member. In a case
where there are flow leaders 21, the flow volume at both ends of
slit 20 goes larger than the rest of the slit, and the thickneé;
of liquid flow at these parts becomes thicker accordingly. The
length of slit 20 may be determined so that the‘liquids from flow
leaders 21 are not spouted on protection glass 2.

Within nozzle body 22, there are an air intake 23 for
taking the air in ét the upper part, and a pair of liquid
connections 24, 25 at the lower part for taking in and out a
circulating liquid. Air intake 23 is connected with an air hose
30 via connector. Air hose 30 is conncted with a source of

compressed air, not illustrated here. Liquid connections 24, 25



* swftly obtained. V BRI EF DESCRI PTION OF THE DRAWNGS Fig.1l is a
per.spective view showng a liquid application apparatus according to a
first enbodi nent of the present invention. Fig.2 is a partially sectioned
side view of the liquid application apparfatus- of first enbodinent. Fig.3 is
a cross sectional view of a nozzle used in the first- enbodinment. Fig.4 is
a bottamview of a nozzle used in the first enbodinent. Fig.5 shows flow

chart of ”HPH;@&M#E&M ¢atRodersdativhChosds ML ! 32 bigubnedpldreat i on
2Ppl i cat | ORLERRLASTE FRPEohi i TR LR N L S HEAT O TN fefent
i nvent i on. cErgulatizora peingn39i emmfisedeof i guichrgipipvant i 0Bl appartdbnshose
second enbggi (EMonnectaidwBeh Seie RACLRE Yi&Y &¥ A-RA14kEkShthy B3t heal 1 Quid
valve 36. The intake side of circulation pump 33 is connected via
valve 35 with a storage tank 34 for storing a liquid containing
fluorescent material. The liquid is made to circulate, for
preventing fluorescent material contained in the ligquid staying in
piping, hose or slit nozzle 20 from settling down while the liquid
supply is suspended. When the liquid supply is suspended, valve
35 is shut, while ¥alve 36 is opened to let the liquid circulate
"+hrough circulation hoses 31, 32, in order to avoid the settling
of flourescent material.
Air intake 23 of nozzle body 22 is connected open to an
air_stbrage 40, which is an oblong space extending in X direction.
Air storage 40 is connected through with an air path 41, which is
extending vertically at the central part of nozzle body 22 to make
a through connection with slit 20. In the middle of air path 41,
there is a rectification plate 42 disposed to rectify the supplied
air iﬁto a laminar flow. The air is made to be an air of laminar
flow after paséing throhgh rectification plate 42. Liquid
connections 24, 25 are connected open to a liquid storage 43,
which is an oblong space extending in X direction. Liquid stofagg
43 is a relatively small space for the flow volume, and the ligquid
stored in liquid storage 43 is made not to spout under a normal
pressure. Liquid storage 43 is connected through with air path 41
at a part below rectification plate 42. The side wall 43a of adir
path 41, which is beloy the level of ligquid storage 43, is made to
be hydrophilic. On the other hand, side wall 43b is made to be.
water—repellent. Side wall 43a is made to be hydrophilic in order
to make a liquid to spout continuously like a curtain smoothly
without break; while, side wall 43b is made to be water-repellent '
in order for the laminar air flow not to be disturbed by a

possible stain of liquid sticking on the surface.
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application apparatus of second enbodinent. Fig.9 is a perspective view of
a |iquid application apparatus according to a third enbodi ment of the
present invention. Fig.10 is a perspecive view of a nozzle used in the
third enmbodinent. Fig.11l is a cross sect®onal view of a nozzle used in a
l'iquid application appar atus accordi ng to a fourth enbodi ment of the

present invention. 12 p rtla gnj fied view of fhe key .part of
the nozzle of fourth Vg}ﬁﬁ)ﬁ'?ﬁﬁﬁ? 2 itg‘g AR SEEEEBR AT \ﬂ"ﬁﬁi&egot her
nozzl e in taethithe diappindcaiqaid appﬁrratausootrdbwd lvodmise dofrefifaw Rind. 14 i s
a Cross sec | e Nnskhe, | a I cAt p tus
of Tourtn chpaiitesy ¥ ainafBECELATTE Burlan fo {pielarplL SN 2003RE
liquid appl ile@w#%rﬂémﬁam%eéfawnmxeébéuu Fent4S WkpESCRIFRIONfOPRTHE

PREFERRED EVBCD idENT&i.llaullaqus ds@cilpié (‘c%wt@aua@mr aAdéempanoedlinyg tne aiki rst
enbodi nent gi} th hnven e des ri ped |agthe follow ng referring
to Fig.l TGH "A§ ghY en u?p % 15 GMdLappl i cati on apparatus 1

Nozzle transfer means 5 comprises, as shown in Fig.l and

Fig.2, a pair of guide rails 50 extending in Y direction oﬁ both

- sides of tube holding means 3, a revolving screw axis 51 disposed
along one of guide rails S0, and a driving frame 52 and a follower
frame 53'disposed at each respective end of nozzle 4. Screw axis
51 is held revolvable at each end by pillows 57, 58, and coupled
with a driving motor 54 at pillow $57. Driving frame 52 is
provided with a straight pedestal 55 to be guided by guide rail.
50, and a nut 56 to be coupling with screw axis 51. Follower ‘
frame S3 is provided with a straight pedestal 55 to be guided by
guide rail 50. - '

Now in the following, the operation of a liquid
application apparatus according to a first embodiment is
described.

Protection glass i of cathode ray tube, the object of
application, is mounted on tube holding means 3, tube holding
means 3 is affixed to revolving section 10 with the lénger side in

" line with Y direction, valve 35 is opened, and valve 36 is shut.
Ligquid containing fluorescent material which has been circulating
through circulation hoses 31, 32 and within nozzle 4 is supplied
to nozzle 4 from a tank 34 via circulation hose 31. Nozzle 4 is
sqpplied with a compressed air from a source of compressed air.
The compressed air qomeé from air hose 30, and led to air storage
40 via air intake 23, and develops in X direction to be guided

"into air path 41. Then the air is rectified to be a laminar flow
45 after passing through rectification plate, and spouted from
slit 20.

Meanwhile, the liquid containing fluorescent material
supplied from tank 34 by circulation pump 33 via circulation hose

31 is stored in liquid storage 43 through liquid connection 24,
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a tube holding neans 3 for holding a protection glass 2 of e.g.

ct ratio cathode ray tubes(CRT) revolvable, a nozzle 4 for

a liquid containing fluorescent material to protection glass 2,

zle transfer neans 5 for transfrring nozzle 4 on tube hol ding

n Y direction perpendicular to X direction. Nozzle 4 has a slit 20
in X direction constituting a spouting section. 6 Tube hol di ng

om t ube hol

rotection
liquid to spout, nozzle 4 is moved in Y direction maintaining the

_spouting of liqdid, by revolving screw axis S1 with driving motor

54 to shift driving frame 52 in Y direction. Through the process
of moving nozzle 4 in Y direction maintaining the spouting, liquid
46 spouted from nozéié 4 in a curtain shape is applied on
protection glass 2 of cathode ray tube. The actions of opening
Galve 35 and closing valve 36 for starting the liquid containing
fluorescent material to spout are to be done at a sdme time. The
time needed for moving nozzle 4 in Y direction while spouting
depends on the size of cathode ray tube 2; roughly speaking, it is
about 2 seconds. After this, valve 35 is closed, and at the same
time valve 36 is opened. Then, the liquid containing fluorescent
material starts circulating in circulation hoses 31, 32 and within
nozzle 4.

After the application of liquid containing fluorescent
material is finished, tube holding méans 3 is revolved by driving
section 10 at 40 — S50rpm in order to prevent the liquid from'
comming to the centre of protection glass 2; in the meantime a
heater not illustrated here is disposed above protection glass 2,
followed by exposure and.developing process steps for forming a
flourescent layer. -

Because liquid 46 is spouted in a form of curtain of
even thickness on protection glass 2 accompanied by laminar flow
of air spouted in a plane shape, protection glass 2 is coated with
the liquid at even film thickness by simply shifting the location
of nozzle 4 against protection glass 2. Thus, through control of
the spouting quantity of liquid a thin film of even thickness is
formed within a short processing time at a curtailed gquantity of
liquid consumption. Further, because of the relatively small

quantity of flow, the ﬁubbling hardly occurs when the ligquid
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glass 2 at the centre of tube holding neans 3. Holding hole 13 is shaped
to fit the outer circunference of protection glass 2, and is provided with
a sealing nenber 14 at the inner wall surface for preventing | eakage of
liquid. As shown in Fig.3, nozzle 4 conpPises a nozzle body 22 of
approximately rod shape having an inclination surface 22a at the bottom
part. At the bottom of nozzle body 22, a continuous long slit 20 extending

in Xdire xl RrelsS aftowséee@mmqﬂa@.at 2on. ﬁeﬂﬁ&e Ferauskl tne01&@ser deengt h
sufficient onger than the X'length of the g?st si ze protectlon gl ass
q

2, or an (ﬂijléfctzooflsaﬂyﬁf‘ﬁexét?’?ﬂf‘ tBGtH’EHﬂEho?f sﬂ"l‘ esFigneI bR iARE with a
flowl eade;'an%bdet RaybeaBéd} herwd aﬂ@llebatsobrmdﬁm;mhaj&dt bg meGing atwzd1eMg i n
Fig.4. By f fIOM/Iegder 21 at bo s of slit 20, the liquid
spouted i & e 89PFBRT RESTRTIOPhT aﬁ? oth ends. However, flow | eader
21 is not an essentAﬁtenfadfﬂuorbscentataymheisaﬁdnmeﬂ atespécifiehcereas?],

t he flom/ b t 20 : h
St ana g FnpbpoBhge Sl thdbrathl £DsBRElpa il StdRlil Weddited ok 8
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fromflowdaadess gledh® Mfile SRAULEE, 00n PEASELIHiVN Ghass 2. ilVd hipecigiehe

body 22, there are an alr intake 23 tor
arrangement, e.g. in a matrix form.

Now referring to Fig.S5, process steps of forming the
green, blue and red fluorescent layers on protection glass 2 is
described.

In the step 100 of Fig.5, protection glass 2 is washed,
the entire inner surface of protection glass 2 is coated with
photosetting paste (PVP) which is used for producing a dot in step

101, exposed in step 102 to harden the PVP in necessary areas,
and developed in step 103 to wash off the PVP not hardened. As the
result, dots are formed on protection glass 2 in the areas on
which the fluorescent layers of respective three colours, green,
blue and red, are to be formed. Next, in step 104, black resin
(DAG) which is used for producing a partition is applied on the
entire surface of protection glass 2 having the dots, and
developed in step 105 and the DAG on the dots are washed off. As
the result, the DAG layer remains on protection glass 2 as the
black matrix layer, in an area other than the areas on which the
green, blue and red flourescent layers are to be formed. -

In step 106, the entire surface of protection glass 2 is
coated with a liquid containing green fluorescent material, and
the wet green fluorescent material film is dried with a heater.

In step 107, the specified places where the green fluorescent
material dot or stripe patterns are to be formed are exposed with
light and hardened. In this case, the unexposed portions are
remained unhardened. Then, in step 108, it is developed to have
unhardened green fluorescent material washed off with water; the
green fluorescent layers are thus formed over the dots or stripe

patterns only.



taking the air in at the upper part, and a pair of liquid connections 24,
25 .at the lower part for taking in and out a circulating liquid. Ar intake
23 is connected with an air hose 30 via connector. Air hose 30 is conncted
with a source of conpressed air, not ill¥¥trated here. Liquid connections
24, 25 7 are connected with circul ation hoses 31, 32 via connectors.
Circulation hose 31 is connected with the outgoing side of a circulation

punp 33 ¢ rlse re . Circulatio 32 ;i cted with
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remained unhardened. In step 1ll, it is developed to have
unhardened blue fluorescent material washed off with water; the
blue fluorescent material layers are thus formed over the dots or
stripe patterns only. Then, in step 112, the entire surface of
protection_glass 2 is coated with a liquid containing red
fluorescent material, and the wet red fluorescent material film is
dried with a heater. In step 113, the specified places where the
red fluorescent material dot or stripe patterns are to be formed
are exposed with liéht and hardened. In this case, the unexposed
portions are remained unhardened. In step 114, it is developed to
have unhardened red'fluorescent material washed off with water;
the red fluorescent layers are thus formed over the dots or stripe
patterns only. As the result, the green, blue and red fluorescent
layers are formed over the respective PVA dots on protection glass
2 in a desired arrangement, e.g. in a matrix form.

The fluorescent material layers thus formed are as thin
as 100um, and are formed evenly over the protection glass. .Taking
advantage of the thin and even thickness of fluorescent material
layers, a cathode ray tube of even brightness level and improved
white quality is implementable. .-

Although in the above embodiment the liquid application
apparatus 1 has been ‘used for applying a ligquid containing
fluorescent material in‘the process steps of coating the three
colour fluorescent materials, the liquid application apparatus 1
may of course be employed in applying the PVP and aquadag.

Now in the following, a liquid application apparatus
according to a second embodiment of the present invention is
described referring to Fig. 6 through Fig. 8.

As shown in Fig.6, a liquid application apparatus 1

comprises a disk shaped tube holding means 3a for supporting e.q.



of flourescent material. Air intake 23 of nozzle body 22 is connected open
to an air storage 40, which is an oblong space extending in X direction.

Ait storage 40 is connected through with an air path 41, which is extending
vertically at the central part of nozzl d2body 22 to nake a through
connection with slit 20. In the mddle of air path 41, there is a
rectification plate 42 di sposed to rectify the supplied air into a | am nar
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The tube holdlng means 3a comes in various sizes to meet the

diversified sizes of protection glass 2a of cathode ray tubes, and
is attached detachable to revolving section 1l0a. Revolving
section 10a is controlled to maintain the centrifugal force that
effects on the liquid always on a same level; revolving speed
gradually slows down as nozzle 4a moves towards the outer
circumference. Namely, the revolving speed slows down at the
inverse square of the radius where liquid is spouted.
' Around the circumferential top surface of tube holding
means 3a lS a gutter lla having an inclination for carrying
redundant llquld away. A drain hole l2a is provided at the lowest
point of gutter 1lla, through ghlch redundant liguid is drained for
a later reuse. A holding hole 13a of approximately rectangular
shape is provided for holding protection glass 2a at the centre of
tube holding means 3a. Holding hole 13a is shaped to fit the
outer circumference of protection glass 2a, and is provided with a
sealing member l4a at the inner wall surface for preventing
leakage of liquid. ) -
Nozzle 4a has the inner structure almost identical to
that of nozzle 4; thergfore, explanation of which is omitted. In
nozzle 4a, however, four of slit 20a are disposed aslant in X
direction in the bottom face of nozzle body 22a, as illustrated in
Fig.8. The aspect ratio of slit 20a is 5:1. The aspect ratio
should preferably be below 10:1, more preferably below 5:1. In
the cases where the aspect ratio is below 10:1, liquid is spouted
at a high speed in a form closer to a curtain. Four of slit 20a
are disposed so that an end of a slit overlaps with the adjacent

end of next slit in terms of X direction. The overall length in X
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possible stain of liquid sticking on the surface. 8 When nozzl e 4 having
the above structure is supplied with the air and liquid under a controlled
vd?une of flow and pressure, a lamnar flow of air 45 is spouted out of
slit 20 and liquid 46 is spouted acconpd@ied by air 45 like a curtain from
slit 20. Liquid 46 spouts continuously acconpanied by the air flow even
when t he volune of supply is small. Nozzle transfer neans 5 conprises, as
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>y breadth ratioc is small with nozzle 4a which has the above
described structure, liquid is spouted in a form of a curtain with
a higher stability in thickness.

Nozzle transfer means S5a comprises, as shown in Fig.6
and Fig.7, a holding arm 60 extending in X direction for holding
nozzle 4a at the end, a transfer frame 61 attached to the root of
holding arm 60, a pair of guide bars 62, top and -bottom, for
guiding transfer frame 61 in X direction, and a screw axis 63
disposed between and in parallel with guide bars 62. Transfer
frame 61 is provided with a straight pedestal (not illustrated
here) to be guided by gﬁide bars 62, and a nut (not illustrated
here)'to be coupled with screw axis 63. Screw axis 63 is
connected with a driving motor 64 at cne end.

The operation of a liquid application apparatus thus
constituted is described in the following.

Protection glass 2a of cathode ray tube, the object of
application, is mounted on tube holding means 3a, tube holding

'means 3a is affixed to revolving section l0a, valve 35a is opened,
and valve 36a is shut. Ligquid containing fluorescent material
which has been circulating through circulation hoses 3la, 32a and
within nozzle 4a is supplied to nozzle 4a from storage tank 34a
via circulation hose 3la. Nozzle 4a is supplied with a compressed
air from a source of cémpressed air. Then, the liquid starts
spouting downward accompanied by the air flow spouting like a
curtain from each of slits 20a.

After starting the air to spout in laminar flow, and the
liquid to spouting, transfer frame 61 is transferred in X
direction(radius direction) by revolving screw axis 63 with
driving motor 64, meanwhile tube holding means 3a is revolved by

revolving section 10a. As the result, liquid is applied spirally



guide rail 50. Now in the follow ng, the operation of a |liquid application
apparatus according to a first enmbodinent is described. Protection glass 2
of cathode ray tube, the object of application, is nmounted on tube hol ding
means 3, tube holding means 3 is affixed4o revolving section 10 with the
| onger side inline wth Y direction, valve 35 is opened, and valve 36 is
shut. Liquid containing fluorescent material which has been circul ating

through ci pRULALELP NS QR adh 232 28 aibvrish BQGZHE Byl Sofiippl4aclobingozd| e
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fromslit @écuitemwhid® uneven| coatintomurmiasg “Prashekikait ungvenpess, is
supplied f%‘gg%% B4 by circulation punp 33 via circulation hose 31 is
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stored in storage 43 through i glu_i d connection l24,
ication is completed, a heater not

After the liquid app
illustrated is disposed on protection glass 2a, and a fluorescent
layer is formed through the process steps of exposure and
developing in the same way as in the case with the first
embodiment above. By repeating the process step for three times,
fluorescent layers of three colours, green, blue and red, are
formed on protection glass 2a in a desired arrangement, e.g. in a
matrix form. 3 ) '

As slits 20a are shifted while protection glass 2a is
revolved, liquid can be evenly applied in a spiral form making use
of the centrifugal force. Furthermore, as the aspect ratio of
each slit 20a is small, liquid can be spouted in a form of a
curtain with a more stable manner; which results in a coating film
of even thickness. In addition, as the revolving speed of
application object is gradually reduced to maintain the '
centrifugal force on the applied liquid on a constant level, the
applied liquid spreads evenly, which contributes to further
reducing the unevenness of coated film.

The fluorescent material layers thus formed are as thin

.as lqum, and are formed evenly over the protection glass. Taking
advantage of the thin and even thickness of fluorescent material
layers, a cathode ray ;ube of even bfightness level and improved
white quality is implementable.

Now in the following, a liquié application apparatus
according to a third embodiment of the present invention is
described referring to Fig.9.

As shown in Fig.9, liquid application apparatus 1
comprises a substrate holding means 3b for sucking/holding an
optical disk substrate 2b revolvable, a nozzle 4b for spouting a

prescribed solution such as ultravioclet ray curing resin, etc. on



9 and spreads in X direction. And then, the liquid is sucked up by the

| am nar flow of air, and bei ng acconpani ed by the lamnar flow of air,
liquid 46 is spouted downward fromslit 20 like a curtain. The quantity of
flow at this monent is about 200 - 500cdPnmin., depending on the size of
cathode ray tube 2. After starting the air to spout in |lamnar flow and
the liquid to spout, nozzle 4 is noved in Y direction maintaining the
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Substrate holding means 3b comprises a turntable 16 for
sucking optical disk substrate 2b, and a substrate revolving motor
17 for revolving turntable 16. Around substrate holding means 3b,
a cup 18 is provided for covering the neighbourhood of optical
disk substrate 2b held.

Nozzle 4a comprises a plurality of holes having
progressively increasing diameters; for example, as shown in
Fig.10, seven ink—jet type spouting holes 15a — 15g. The
diameter of spouting holes 15a — 15g is determined in proportion
to the area of application which increases towards the outer
circumference. Spouting holes 15a — 15g are disposed on a
straight line in one direction. The line of disposing spouting
holes 1l5a — 15g may be either in the radius direction of optical

- disk substrate 2b or on a line crossing with the radius direction
at a certain angle. As the area of application goes larger at the
outer circumference of optical disk substrate 2b than that at the
centre, spouting hole 15a having the smallest diameter is disposed
at the innermost of optical disk substrate 2b,_while spouting hole
15g having the largest diameter at the outermost. -

Prescribed solution supply means 7 comprises, for
example, a constant quantity spouting pump the quantity of which
is variable, and a pressurized sealed tank, etc. Prescribed
solution supply means 7 supplies a specific quantity of prescribed
solution to nozzle 4b determined in accordance with the area of-
application, processing time and the thickness of film to be
formed.

Nozzle transfer means Sb transfers nozzle 4b in the
radius direction of optical disk substrate 2 between the starting

position as shown with solid line and the withdrawal position as
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materiral starts circulating in circulation hoses 31, 32 and within nozzle
4. After the application of liquid containing fluorescent material is
fini shed, tube holding means 3 is revolved by driving section 10 at 40 -
50rpmin order to prevent the |iquid fréﬁ1conning to the centre of
protection glass 2; in the neantinme a heater not illustrated here is

di sposed above protection glass 2, followed by exposure and devel opi ng
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root of arm 70.

A pair of guide rails 72 guides transfer frame 71 in
horizontal direction. Holding frame 73 holds guide rails at both
ends, and holds screw axis 74 revolvable. Screw axis 74 is
disposed between and in parallel with guide rails 72; and one end
is coupled with transfer motor 75. Within transfer frame 71, a
sliding pillow (not illustrated) is provided for freely sliding
along guide rails 72. ' '

Control section 8 is comprised of microcomputers
including CPU, ROM, RAM, etc. Control section 8 is coupled with
preécribed solution supply means 7, substrate revolving motor 17,
transfer motor 75, and other input/output sections. Control
section 8 is further coupled with input keys including a start key
for starting the operation, a sensor for detecting revolution '
position of screw axis 74 and number of revolutions of substrate
revolving motor 17, and other sensors. _ _'

Now the operation of a liquid application apparatus 1
constituted according to the above is described. .

At the starting, nozzle transfer means Sb places nozzle
4b at the withdrawal position as indicated with broken line, -
awaiting optical disk substrate 2b to be attached on turntable 16.
As soon as optical disk substrate 2b is attached on turntable 16,
nozzle transfer means Sb places nozzle 4b at the starting position
as shown with solid line in Fig.9, and substrate revolving motor
17 starts revolving optical disk substrate 2b at a constant
revolution. Then, prescribed solution supply means 7 is turned ON
to have spouting of the prescribed solution started from nozzle 4b
to optical disk substrate 2b. And, nozzle 4b is transferred at a
constant speed towards the circumference of optical disk substrate

2b. When nozzle 4b arrives at an end of the application,



10 arrives at protection glass 2. Further, because the length of slit 20 is
| onger than the breadth of protection glass 2 of cathode ray tube, the
application is conpleted by noving nozzle 4 only once agai nst protection
glass 2. After a fluorescent layer is fo¥ned at specified areas by a known
phot ol i t hography, a same process step is repeated for a total of three
times to conplete fluorescent |ayers of three colours, 'green bl ue and red,
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fluorescent |ayers of respec 26 colours, "'uea
be fornmed. ewedy, and hoepgeddoudlncin rddinnfilm on an optical dlsk substrate

within a short processing time, and because the ultraviclet ray
curing resin is coated thin the curing time is shortened, enabling
the formation of a layer of ultraviolet ray curing resin within a
short period of time. Thus, an optical disk coated with a thin
and even layer of ultraviolet ray curing resin without unevenness
‘'is made available in a short proéessing time.

Now, a liguid spouting nozzle according-to an embodiment
is described. '

As Fig.ll and Fig.l2 illustrate, a nozzle 4 for applying
a liguid comprises a first block 41 and a second block 42.

First block 41 is a long member, the cross section of
which has an approximately T shape, a length edge is tapered, and
within which a liquid storage 43 extends in the length direction.
Liguid storage 43 is a large tunnel extending in the length

"direction of nozzle 4. At the bottom of liguid storage 43

{the tapered length—edge), there are a great number of small holes
44 disposed along the length direction of first block 41 forming
an inner spouting section.

The overall length of a row of small holes 44 can be._
made sufficiently longer than the length or the breadth of the
largest object of appl;cation, or a protection glass(not
illustrated); may be e.g. 600mm long, or 1000mm long.

Second block 42 is a long member, the cross section of
which has an approximately U shape, keeps the hermetic contact
with the tapered edge of first block 41, and forms an internal
cavity 47 outside first block 41, providing a gas storage 46. At
the bottom of internal cavity 47, there are a great number of:
small holes 48 disposed at places immediately underneath small

holes 44 forming an outer spouting section.



(DAG which is used for producing a partition is applied on the entire
surface of protection glass 2 having the dots, and devel oped in step 105
and the DAG on the dots are washed off. As the result, the DAG | ayer
remains on protection glass 2 as the bl 38k matrix layer, in an area other
than the areas on which the green, blue and red flourescent layers are to

be forned. - In step 106, the entire surface of protection glass 2
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shape is more preferred, therefore an oblong hexagonal hole is
further preferred; the most preferred is a hexagonal hole which is
oblong in the direction of nozzle length.

The preferred size of both small holes 44, 48 is 0.5 —
lmm, considering that the centre to centre distance between the
adjacent small holes is e.g. 0.5 — 2mm and an object .should be
‘coated evenly by a liquid in a manner those spouted from a hole
flows sidewise upon reaching the surface of object to get in touch
with those from the adjacent hole. Practically, 6é00pcs of small
holes 44 may be disposed at a centre to centre distance of lmm to
comﬁly with a 600mm protection glass, or 1000pcs of small holes
for meeting a 1000mm protection glass.

First block 41 is comprised of two pieces 4la and 4lb,
splitted by a perpendicular plane running in the length direction
passing through the centres of small holes 44, or the inner
spouting section. Second block 42 is comprised of two pieces'42a
and 42b, splitted by a perpendicular plane running in the length
direction passing through the centres of small holes 44, or the
inner spouting section.

Between gas storage 46 and small hole 48, a gas path-49
may be provided for rectifying the gas flow into laminar flow.

. With a nozzle of the above described constitution, when
a liquid in the liquid storage is spouted from the inner spouting
section, a gas in the gas storage is also spouted from the outer
spouting section to form a gas flow surrounding the flow of liquid
comming down in a form of a line or a curtain from the inner
spouting section. Therefore, the liquid flow reaches straight and
evenly on the surface of an object of application without being
displaced in front or rear directions of a nozzle. In a case

where the inner spouting section and the outer spouting section



the wet blue fluorescent material filmis dried with a heater. In step 110,

the specified places where the blue fluorescent material dot or stripe
patterns are to be fornmed are exposed with light and hardened. In this
case, the unexposed portions are renmmi nédd® unhardened. In step 111, it is
devel oped to have unhardened bl ue fluorescent material washed off with
wat er; the blue fluorescent material |ayers are thus formed over the dots

or stripe pald Qo ?rQQle& oﬁrhé‘nﬂall holb8P 4 12ind-thaild &eqﬁyafgp@w Ofs
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formed are as th|n as_100um_ and are forned evenly over the protection

gl ass. TakPﬁﬁ 4lc. Rectifying section 42c is connected with an air storage
40c.

With nozzle 4c¢ baving the above described constitution,
the air is spouted in both sides of liquid like curtains, thus
liquid is spouted in the form of a curtain sandwitched by the air.

Further, as illustrated in Fig.l4, a nozzle 4d may bg
provided with a liquid storage 43d in the upper part, underneath
the liquid storage a liquid paﬁh 41d which is connected through
with a slit 20d, and a rectifying section 42d bending 90° in the
middle of liguid path 41d. Rectifying section 424 is shaped so as
not to cause disturbance in the liquid flow. Rectifying section
424 is connected with an air storage 40d4.

With nozzle 4d having the above described constitution,
liquid is spouted in both sides of the air like curtains.

The arrangement of plural slits (spouting sections) is
not limited to that of the second embodiment described above, but
slits 20b may be disposed intermittently on a line in two rows
with the spaces between the spouting sections alternating to each
other as shown in Fig.15, or in other layouts. In any layout,
however, the edges of_adjacent slits should preferably be
overlapping to each other.

A nozzle having a plurality of slits (spouting sections)
may be employed in the first embodiment described above, or a slit
nozzle comprised of a single slit may be used in the second
embodiment.

- As described above, in a liquid application method
according to the present invention and an apparatus using the same

liquid application method, because a liquid is spouted along with



advantage of the thin and even thickness of fluorescent material |ayers, a
cathode ray tube of even brightness |evel and inproved white quality is

i npl ement abl e. Al though in the above enbodi ment the |iquid application
apparatus 1 has been used for applying &0liquid containing fluorescent
material in the process steps of coating the three colour fluorescent
materials, the liquid application apparatus 1 may of course be enployed in

appl yi ng ;@ 1BMR #B8fmagasdelbw Nawann objectobk cxppil cat ildnquitteappliectit imn
Goser | bed SPerer Mhan: Bne: SESEY MAOIRIALDY 8. PeCifina tin ERICRheSE, 5y,
applic?}L@ﬂg@npasaiﬂgiﬂgcthTwﬁexa;ﬂweFbsbishapédgFhﬁkﬁdﬁﬂ &hegnaEahs Zrd f or
{ ubbs( m%heégsr&érs%e?ga%z?ﬁ‘é‘%&qﬁ‘as‘?ﬁggé R i TR
spouting decepplied, sl thin maating Kigm7hpyingplrashynevergera &8nthe ning
fluorescent, ;IRLELLALAANLE " PEAAIdH lidRkTy28t &Néhifkailed liquid

consumption. Further, as a gas is spouted in laminar flow, a

liquid is spouted accompanied by the gas flow like a curtain,

resulting in a stable spouting of liquid.

By disposing a nozzle, length of which is longer than a
length in a direction of an object of application, in line with
the direction, and shifting the relative positioning of said
‘nozzle straight in a direction crossing the direction along which
said nozzle is disposed, a liquid is applied to cover the whole
surface of an object with one way shifting of the relative i
positioning. Thus, the application time is further shortened.

Further, by providing a nozzle with a plurality of
spouting sections to make the overall length longer than a length
in a direction of an object of application, and disposing said
nozzle along said direction, and shifting the relative positioning
of said nozzle straight in a direction crossing the direction
along which said nozzle is disposed, a liquid is applied to cover
the whole surface of an cbject with one way shifting of the
relative positioning, the application time is thus further
shortened; moreovér, because the aspect ratio of each spouting
section is reduced the spouting of liquid in 2 curtain form is-
performed in more stable manner, resulting in the formation of a
coating film having more homogeneous film thickness.

By disposin§ plural spouting sections in an aslant
arrangement, or by disposing plural spouting sections
intermittently on a line in two rows with the spaces between the
spouting sections alternating to each other, a coating film of
even film thickness is swiftly fgrmed without break between the
slits, even when plural slits are used, and gas and liquid are

spouted from plural slits of relatively shorter length.



nozzl e transfer neans 5a for transferring nozzle 4a on tube hol di ng neans
3a in the radius direction. Tube holding neans 3a is a cylindrical-box
shaped nmenber having a revolving section 10a driven by a notor at the
bottom The tube hol di ng nmeans 3a cones2iln various sizes to neet the
diversified sizes of protection glass 2a of cathode ray tubes, and is

att ached- det achabl e to revol ving section 10a. 'Revol ving section 10a is
c?)nt rolled to mai Int aif}&r&:herﬁeﬂi& redfuddalingoas eoti jeait eff eppbicatitdme andqui d

al ways on a sape, | evel ; revolLving,s [a ; Aoy, z
nmoves tomarﬁglgﬁ?ﬁe"%lﬁ &P z%:i?c%ﬂ?%%@r?gggqﬁgﬁeggéét%e%%g%fV| n 1:?,ﬁgle;:llgésélngtv\tresé}:a
down at thecinwexfowrergear 8 biquik isadrudiefereenlivgdndai SPLglutfegm ReeRIRF

the circunf @ﬂ?%éﬂlé QR SHCERCEOfe kHRCoHILEE NeE RPNScROidS ik Belihgr 1la
havi ng an inclination tor carrylng redundant  |i quid amgéﬁ_é drain hole 12a
[

i s provi dedravokyad | olfben. pBY rirafvaddrt Er34aing (¥ Gh NG lslaloteva
liquid i IS déﬁtLﬂ?& diect bagﬂg WS &heAmboé dbfichdzeile £8em ofheapentxkmat el y
rectangul ar _sha i S provide or_hol di.n t i : ntre .
o "t ube. hol EPHEF I e e ShrRg) arr9aerS &f el pone heech B f

ci rcunf er enfercé 1y dieceixeohed| ors chzn apphded slipudid gadavFenst@ndedrrady. rittber

14a at the LDDE]48lilquidr EBFEad P md¥eC¥GBhiPY and the unevenness is further
reduced. T

By disposing plural spouting sections so as to make the
overall leﬁgth of nozzle shorter than a length of an object of
application in a direction, and shifting said nozzle from the
centre to outer circumference of said object in a direction on |
which the spouting sections are disposed'while revolving said
cbject, a liquid is applied evenly in a spiral form by making use
of the centrifugal force; and because of the reduced aspect ratio
of each of the spouting sections, liquid is spouted like a curtain
in more stable manner producing a coating film of more even film
thickness. .

In a method of manufacturing cathode ray tubes according
to the present invention, a nozzle is disposed facing to a _
protection glass, and as a'fluorescent material layer is formed in
Specified places on said protection glass by applying a liquid
containing fluorescent material spouted along a gas flow spouted
in a plane form towards said protection glass from saia nozzle '
while shifting the positioning of said protection glass relative
to said nozzle spouting the liquid, the liquid containing
fluorescent material spouts continuously.withcut breake, even if
the level of supply quantity is low, led by gas flow, to be
applied swiftly on the protection glass as a thin coating film of
even thickness; because of the thin coating of liquid containing
fluorescent material the drying time is shortened making the
processing time for forming a fluorescent material layer shorter;
and because of the thin and even thickness of fluorescent material

layers thus produced cathode ray tubes having a homogeneous



L

| eakage of liquid. Nozzle 4a has the inner structure alnost identical to
that of nozzle 4; therefore, explanation of which is omtted. In nozzle 4a,
however, four of slit 20a are disposed aslant in X direction in the bottom
face of nozzle body 22a, as illustrated 28 Fig.8. The aspect ratio of slit
20a is 5:1. The aspect ratio should preferably be below 10:1, nore
preferably below 5:1. In the cases where the aspect ratio is bel ow 10: 1,
liquidis speigieecheds aeheghangesd Jjnﬁn:&véarﬁhﬁ@&ﬁ’al&&yabewﬁaid\zaiEahle of

slit 20a are dispose sQ th a,slit av with th | acent
end of next slit in té‘rﬁsmgfa‘;'ﬁa"teg‘catmgﬁdﬁm% é’%é‘lcfgl %ﬁsxﬁ a¥':'c%"ia%gl
di recti on othé qresdritt dnPéatisn n@l@ozalbeis hdnr-’emsqdh&'nqh@ t? éndeModying

protection %@géalzehxéid KebERLa LS G BY Qozz}@r 4r R%£h6idbed STa50808ELST
with air hos circulation hoses 3la ;. the ci rcul ation hoses 31a,

32a are confedtrdHfarmeds en 331h PRsIApL 3%’515"6?%’ PoRY pIRARHEY B
connect ed Waltr&ivlage ragnhkudiity rasihhalbedod lyaad £fibwt spdated ishar plamed

the length %grm towards said optical disk substrate wpile shifting the nozzle
from the centre towards outer circumference of said optical disk
substfate, the ultraviolet ray curing resin is applied evenly and
homogenecusly in thin film on an optical disk substrate within a
short processing time; because of the thin ultraviclet ray curing
resin film the curing time is shortened enabling the formation of
a layer of ulttaviolet ray curing resin within a short pericd of
time; thus, optical disks coated with a thin and even layer of
ultraviolet ray curing resin with least unevenness can be pfoduced
‘within a short processing time. '
A ﬁozzlg according to the present invention comprises
a single long spouting section or a plurality of spouting
sections stretching in one direction, wherein said spouting
section is comprised of a gas spouting section for spouting a gas
in a plane form as laminar flow and a liquid spouting section for
spouting a liquid along with the gas spouted from said gas
spouting section; and an objecﬁ of application is coated with a
liguid spouted along the gas spouted from said gas spouting
section; therefore, a liquid is spouted along a gas spouted in a
plane form and the liquid is applied on an object maintaining a
constant film thickness by simply shifting the relative -
positioning of spouting section and object of application. In
this way, througﬁ control of the quantity of spouting liquid, a
thin and even coatiﬁg film of liquid having least unevenness is
formed at a curtailed liquid consumption within a short processing
time.
By making both ends of a spouting section broader than
the rest part, the quantity of flow at both ends increases and a
slim—down phenomenon of liquid flow at both ends due to the

surface tension becomes difficult to occur; and a liquid is



breadth ratio is small with nozzle 4a which has the above descri bed
structure, liquidis spouted in a formof a curtain with a higher stability
in thickness. Nozzle transfer means 5a conprises, as shown in Fig.6 and
Fig.7, a holding arm 60 extending in X d8ection for holding nozzle 4a at

t he end a transfer frame 61 attached to the root of holding arm 60, a pair
of guide bars 62, top and bottom for guiding transfer frane 61 in X

direction, 3pfuted CisHlindiigSabBofhh J1owRe ket reLD ﬁ&ah&up@i"a&dxﬁial\ﬁi th guide

bars 62. Transfer fr 1.is rOV|ded th a st al t (n
i|lustrated here) to%g%t GF 4 5y B 88 b3r§ %‘?u{ 398& cfn%tc’m g%??a? ed
here) to beloogpsmehtiingh section axars a6PluSsievr o §p©3tchanm@md with a

driving not ﬁ& @aﬁﬁtlé?mheee wﬂe\ QReARLLAR eﬂa@ dueqmqu@mf G bBYect of

apparatus thus constituted is_described|n Prg Protection glass
2a of cat ho®RP}iSAHifse 10t RBe ot RRILIGN  a5PE| %’a‘!‘%’d’n 15| ePRBIAAE & Shet gpkire
hol di ng neagsarfdce tah@amebdesy e anEriangstiré frelative peyDiAENiggSeRLy ON

10a, val ve 35a is_,open nd V. Ive 36a is.shut. Liqgquid contai ng.
f1 uor escent SHET &ri': as'v\%?‘gh% Eenr e f"gﬁ?'fé g Ihfgggﬂ ‘g'l rc]'ﬁ1 gk'?on ‘0ses
3la, 32a anshere mlrumiz;slpeuuanq ssestiighnsedre cemppiayied , 45h¢ ragpesitoragéo t ek

34a each spouting section can be made smaller, which brings about a
liquid spouting in more stable manner, and formation of a coating
film having a more even thickness.

Further, by spouting a gas and a liquid from a single
spouting section or a plurality of spouting sections, overall '
length of which is shorter than the length of an object of .
application in one direction, the liquid is applied evenly on the
object in a spiral shape utilizing the centrifugal force through
revolution of the cbject and shifting.of the nozzle in the

"direction in which the spouting section is formed. In the case
where there are plural spouting sections, the aspect ratio of each
spouting section can be made small, which brings about a spouting
of a curtain form ligquid in a more stable manner; therefore, a
coatlng film of more even film thlckness is produced. )

By maklng a gas to spout in a plane form at both sides
of a spouted liquid, the spouted liquid is made to take a shape
more closer to a curtain, bringing about the formation of a
coating film of more even film.thickness. By making a liquid to
spout at both sides of a spouted gas, the flow quantity of liguid
is‘increased and the time for applying liquid can be made shorter.

By disposing a rectifying section in gas path, a
turbulent flow of gas taken in at a gas intake is rectified into
laminar flow.

By coupling a liquid connection for introducing a liquid
with a gas path in the down stream of rectifying section through
a liquid path, a liquid can be made to surely follow the laminar

gas flow.



via circulation hose 31a. Nozzle 4a is supplied with a _conpressed _ air _from

Praemed ],

a source of mmmsﬂﬂﬁmmu Then, the liquid starts s
acconpani ed spouting like a curtain fr
After starting the ai'r fo %pout in lam & flow, and t
spouting, transfer frame 61 is transferred in X direction(radius direction)
by revolving screw axis 63 with driving notor 64, neanwhile tube hol di ng
means 3a i s WIEvoWHAT B €AKMED A§:section 10a. As the result, liquidis

appl i ed spirally 14 on protection glass 2a, as shown in Fig.7, by nozzle
4a noving in X direction, As nozzle 4a noves closer to the outer

ci rcunf er ence Xt hePr 484 RPRIFEalion MmetdodePRPFRing & EPPHELTY fREeS8N
the I'iquid Ifom&hkﬁagnsdlﬁdm&ocea&ﬁr&ccoinbuﬁ;eahey of Galsr 8p6eted iwnaven

t , " b | ke" d.  Aft he | d
ol i 0ot i on FLERBORATBL EP™ & REAEL WOPHTR PP AT STPEdBten

protecti on giradgcasionntowardsuspiédceiect of application, and a
relative—transfer process for transferring said object of

application relative to said nozzle while spouting.
2. The liquid application method of claim 1, wherein in the
spouting process a gas to be spouted from a nozzle is made to be a

laminar flow.

3. The liquid application method of claim 1, wherein in the -
relative—transfer process a nozzle whose overall length is longer
than the length of an object of application in one direction is
digﬁosed in.line with the direction, and performs a relative
movement on a straight line crossing with the direction on which

said nozzle is disposed.

4. The liquid application method of claim 1, wherein a nozzle
comprises a plurality of spouting sections so that overall length
is longer than the length of an object of application in one.
direction, and in the relative—transfer process said nozzle 15
disposed in line with said one direction and performs a relatlve
movement on a straight line crossing with the direction on which

said nozzle is disposed. -

5. The liquid application method of claim 4, wherein a nozzle
comprises a plurality of spouting sections disposed in an aslant

arrangement.

6. The ligquid application method of claim 4, wherein a nozzle
comprises a plurality of spouting sections disposed intermittently
on a line in two rOWS with the spaces between spouting sections

alternating to each other.
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| ayer is formed through ihe i)rocess steps of exposure and developing in the

B?gge\ggys?Zp\l\M“mmﬁ\‘WMl‘ the first enbodi nent above.

fluorescent |ayers of thre
bl ue and red, ~are f'or fed’on protection dPass 2a in a des|red nt,
e.g. inamtrix form As slits 20a are shifted while pr a55 24
Is revolved, liquid can be evenly applied in a spiral form nmaki ng use of
the centrifugdal. f ofbe. lFguid eppdicatisn tderhagdpeft clain d ,0Wheaein sin tthala i s
smal I, 1iqui 1%%'1v|Qﬂt§QRé¥é’zd ;:'rth@sLO rf“éﬂje%tc%t ?%5’1 Wl o F%rxge 19204e

manner; which results in a coating filmof even thickness. Ition, as
the revol vi thidgeddnerzippis ERVPEntER dde icengradteasdsy edte®d to maintain
the centrif ugalcul@esened dth@adBPbb e idiliagpliicaccoist ant | evel , the
applied liquid spreads evenly, which contributes to further reducing the
unevenness of coated film The fluorescent material |layers thus forned are
as thin as 10Bum %he hieifdorppllieveity metboedt b€ @iiimedt, | 9hexgiasin thaki ng
advant age of. 4he;l, L@r?ﬂ%&v Lol k{l.gés Q yilels el | agers, a
cat hode ray rteuEeJ'oP even bri %E?n%s% evz.le g%gkﬁﬁpﬁe&gg\ﬁhﬁé q:ﬁelatl tg3¥7 S

i npl ement abla@plication is gradually decreased along with the movement of

nozzle from the centre to outer circumference in order to maintain

the centrifugal force to be exerted to the applied liquid on a

constant level.

9. The liquid application method of claim 1, wherein a nozzle
comprises a plurality of spouting sections so that' overall lenq;h
is shorter than the length of an object of application in one
direction, and in the relative—transfer process said object of
application is revolved while said nozzle is moved from the centre
to outer circumference of said object of application in the

direction on which the spouting sections are disposed.

10. A method of manufacturing cathode-ray tubes, wherein a
nozzle is disposed facing to a protection glass, and é layer of
fluorescent material is formed in specified areas on said .
protection glass by making a liquid containing fluorescent
material to spout accompanied by a gas spouted in a plane form
towards said protection glass while transferring the relative

positioning between said protection glass and said nozzle.

11. The cathode ray'tube manufacturing method of claim 10,
comprising process steps of forming dots on a protection glass by
applying photosetting paste which is used for producing a dot and
developing it after exposure, forming a black matrix by applying
black resin which is used producing a partition and developing it,
forming a green fluorescent layer in specified places on said
dots by applying a liquid containing green fluorescent material,

hardening said specified places by light exposure and developing,
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Now in the follow n | qui d application apparatus accjprd

enbodi mer\al Hwﬁl \‘ i nvention is described referri J"{’% F‘E@TEAS/&EM
shown in | i cation apparatus 1 conprisesia_sulfRRLACE

hol di ng mefns® 385 fdr sucki ng/ hol di ng an28pti cal di sk substrate
revol vabl e, a nozzle 4b for spouting a prescribed solution such as
ultraviolet ray curing resin, etc. on 15 optical disk substrate 2b held
on subst r at EORBLAT Y £lgpreaceiedarebedn seperifinds apRFSS AMFRid dogs
suppl yi ng pb@ssbbbﬁﬁn%d Ulﬂqﬁﬁldt e%ﬁmﬁhes&blua fl.?ioye%cﬁhﬁnﬁé@érﬂm?ns Sb flor
transferrin zzle 4 t e i re N romthe _cent of .optica
di sk subst rgPEQEB”t’% ?% 4@??%‘:5%% 19y SXPESHET o"f"é %&vféﬁgﬂﬁ'
controIIingasdbéo:uﬁmsfﬂﬂn@dnglnmkﬁﬁcdﬁy lprescxn$n§¢1§0bdtptnceaJpplyaﬂﬁans 7
and nozzl e yLESEPra @1%959 1%@? AnRalfl A %mggrQQCMalt§§§af‘

turntable 16 for suc optic k substrate 2b, and a substrate
revol vi ng nBfERening cﬁa v"BFﬁ-ﬁb"q lPrlﬁ‘F&ﬁI by 15i9hty GREsYED A devaberingy

means 3b, wherein at least in the process of applying liquids of the three

colour fluorescent materials, a ligquid containing fluorescent

VT W e

material is made to spout accompanied by a gas flow spouted in a
plane form towards said protection glass from a nozzle disposed
facing to said protection glass while shifting the relative

positioning between said nozzle and said protection glass.

12. A method of manufacturing optical disks, wherein a nozzle
is disposed facing to an optical disk substrate,-and a layer of
ultraviolet ray curing resin is formed on said optical disk
substrate by making an ultraviolet ray curing resin to spout
accompanied by a gas spouted in a plane form towards said optical
disk substrate while shifting the nozzle from the centre to outer

circumference of said optical disk substrate revolving.

13. A liquid application apparatus comprising a nozzle
comprised of a gas spouting section for spouting a gas in a piane
form against an object of application and a liquid spouting
section for making a liquid to spout accompanied by the gas
spouted from said gas spouting section, and a relative—transfer
means for shifting on said object of application the positioning

of said nozzle relative to said object of application.

14. The liquid application apparatus of claim 13, further
comprising a liquid supply section for circulating and supplying a

liquid to a liquid spouting section.

15. The liquid application apparatus of claim 13, wherein a gas
spouting section spouts a gas in laminar flow towards an object of

application.
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a cup 18-i-s provided for covering the nei ghbourhood of opffeat=di-sk
substrate \‘ﬂ 4a conprises a plurality of hol STHf&SGHEQTH B ‘
progressi @‘D “m i ameters; for exanple, as sho in FlmLQCEge\'r:gﬁ'
i nk-j et t pout Mng®hof es 15a - 15g. ZWe dianeter of spo

15g is determined in proportion to the area of appli catlon whi ch mcreases

towards the outer circunference. Spouting holes 15a - g are di sposed on a
strai ght |ilfe i nThaeliyis erohication PW@aGFtE?s%s‘-ﬂﬁdms& ut VRRFHSl & 15a -

159 may beogkibeisididdiuddadhusint raGh andeteopidrw At dJnSKb§ékb'5td’ﬁite 2b or
on a line crossmg vmgaé’ghe radi use%n %CtIO a* a cert.ain a?ql

area of apEPrésPriAry L5 GEPPEASeSh 8508t BFPFF RN BT RSO Tt |h€3|'a d| sk
substr at el&bgthanstlmige&t thhe tlentlengthpofit sayd b ctbathapphigcatiensaal | est
di anet er | el Jnst S |l e
spouting h d.?[ggéﬁfaic\’/r?ln tr{ah P%%est %ﬁggé%cﬁéaﬁegﬁgtﬂd%r%ﬁ EE“%r%gfse\é\,{rg#bed
sol ution mpprqu!ehnlslm (S-'é'ﬁﬁﬂ-%%s?ltf*blthexéﬁ’ﬁ?‘éu%f‘ @nshash Fithmoggle
spouting p4Maikhes&wantity of which is variable, and a pressurized seal ed
tank, etc. Prescribed solution supply neans 7 supplies a specific quantity

of prescri bed solution to nozzle 4b determ ned in accordance with the area
of 17. The liquid application apparatus of claim 13, wherein a

nozzle is disposed in line with a direction of an object of
application, and is comprised of a plurality of spouting sections
so as overall length of which is longer than the length of said
object of applicaéion in the direction; and a relative—transfer
means shifts said nozzle on a straight line crossiﬁg with the

direction on which said nozzle is disposed.

18. . The liquid application apparatus of claim 17, wherein a
nozzle'comprises a plurality of spouting sections disposed in an

aslant arrangement.

19. The liquid application apparatus of claim 17, wherein a
nozzle comprises a plurality of 'spouting sections disposed
intermittently on a line in two rows with the spaces between

épouting sections alternating to each other.

20. The liquid application apparatus of claim 13, wherein a
relative—transfer means cdmprises a first transfer means for -
"transferring a nozzle f;om the centre to outer circumference of an

object of application, and a revolving means for revolving said

object of application.

21. The liquid application apparatus of claim 20, wherein a
revolving means gradually reduces revolving speed of said object
of aﬁplication in accordance with shifting of nozzle from the
centre to outer circumference for maintaining the centrifugal

force to be exerted on the applied liquid on a constant level.
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appl i cation,

processmg time and the thickness of filmto be fornmed. Nozzle

transfer neans rs nozzle 4b in the radius difr @
di'sk suamm\ @;& the starting position as sho E% {:} 4 ﬁ nd
the wit on* a 16 shown 2Bt h broken Ii Ln Nozz|

transfer heahs 5b conpri ses an arm 70 havi ng nozzl e 4b at t he end, a
transfer frame 71, a pair of guide rails 72, top and bottom a hoI ding

frame 73, 3o SCr ey,

&éﬁ&ﬁ%&;ﬁ&:ﬂ?&groiimﬁﬂnmio GReEYins@s i n the

X 4
m ddl e a hi'mge sec‘? iéq“fgla ?Bgla dj usti n osture of nozzle 4b around
the verti pakehai i3 CHMRRIRER of APlpraldt t?Sc PG FESFHBP G° &°m 70. A

pair of gui,dpalfi i§n971§| e éﬁ&r{éﬁr’:ﬁi‘aef thealength iof v obgattlofli r ect i on.
Hol di ng frange, 73 hol d

ils at .both 3 Xis 74
revol vabl é”ét‘:‘r’%ﬁ?‘%&l’g‘ %4"'1?‘ ?’S"p’b’se(ﬁ‘dbet ﬁgg%g%ﬁd in nr;%r al Tlé%‘s\?\nvxtsﬁ gui de
rails 72; camgrised enfl 4 Secong| trhnsifielr meansf fer neransieSring Faid mogRdeer
frame 71’f§om the centre to outer circumference of said object of

application in a direction on which the spoqting sections are

disposed, and a revolving means .for revolving said object of

application.

23.

A nozzle codﬁrising a single spouting section or a

plurality of spouting sections extending in a direction, wherein

said spouting section is comprised of a gas spouting section for

spouting a gas in a form of a plane as laminar flow, and a liquid

spouting section for making a liquid to spout accompanied by the

gas spouted from said gas spouting section, for applying a liquid

on an object of application by making the liquid to spout

accompanied by the gas spouted from said gas spouting section.

24.

The nozzle of claim 23, wherein the both ends of a spout?ng

section are made to have a larger breadth than the rest part.

25.

The nozzle of claim 23 comprising a single spouting

section, wherein length of the spouting section is made to be

longer than the length of an cbject of application in a direction.

26.

The nozzle of claim 23 comprising a single spouting -

section, wherein length of the spouting section is made to be

shorter than the length of an cbject of application in a

direction.
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sliding piTTow (not illustrated) is provided for freely sli d| ng aI ong

gui de rall l m tion 8 is conprised of m cropFErFpatere= ket
CPU, ROM mm‘m‘mw “ section 8 is coupled with gf é”tflﬁSﬁEﬁTBmBlEEEwn
supply neans £, substrate revol ving not@B 17, transfer jpotor ﬂ?ﬁ’}.ﬁ@ﬁd ot he
I nput /out put sections. Control section 8 is further coupr W FE=fer

I ncluding a start key for starting the operation, a sensor for detecting
revol ution pesit i'ﬁ{é %z&qae&faéieﬁdéaa&émaymﬁﬁg of playel iy U s%uwh«gt rate
revol ving not or nd qQt her s oper.ation of, a i

appl i cati oﬁeﬁbb%’r‘%\'t d‘g‘efeéangi’?’t'zh][}eg'eé‘&‘ HF ng’ oé)"t%ﬁ‘é'eaﬁﬁ?/'ét’i'ég & g'EF‘PBEd At
the starti mg mmzdce Her Ansfer theemsheb lphgthsof@avobjébt adf tadpp licahioaval
positiona dc W th broken line, - awaiting optical disk substrate
2b to be a he on turntable 16. As soon as optical disk substrate 2b is
attached on turnt abl e 16, nozzle transfer neans 5b places nozzle 4b at the

starting poggti OnrHas n2owe &fténa%.qi iz | kﬂéréﬂn"_a $18radittly SO Spolkeng
revol ving notor-17 starts rev | Vi ngbﬁgél cal disk substrate 2b at a constant

revol uti onSeFHENS pﬁ‘?sér"?ﬁ%ﬂe i 8ppI F5ANEFESPCr s turned ON to have

spouting of the prescribed solution started fromnozzle 4b
29. The nozzle of claim 27, wherein a plurality of spouting

sections are disposed on a line in two rows with the spaces

between spouting s;Etions alternating to each other.

30. The nozzle of claim 23 comprising a plurality of spouting
sections, wherein overall length of the entire spoﬁting'sectiong
is made to be shorter than the length of an object of application

in a direction.

31. The nozzle of claim 30, wherein a plurality of spouting

sections are disposed in an aslant arrangement.

32. The nozzle of claim 30, wherein a plurality of spouting
sections are disposed on a line in two rows with the spaces '

between spouting sections alternating to each other.

33. The nozzle of claim 23, wherein a gas'spouting section
spouts a gas in a plane form in both sides of a liquid spouted

from a liquid spouting section. -

34. The nozzle of ‘claim 23, wherein a ligquid spouting section
spouts a liquid in both sides of a gas spouted from a gas spouting

section.

35. The nbzzle of claim 23, wherein a gas spouting section is
comprised of a gas intake for taking a gas in, a gas path for
coupling said gas intake with a spouting section, and a rectifying

section disposed in said gas path.

Sheet Has Been Replaced
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to optical disk substraté 2b. And, nozzle 4b is transferred at a constant

speed t erence of optical disk substrate 2b. Wen nozzle
4b arri muﬁ"ﬂmﬂﬁulm he applicati on, 17 substrate rf'%m‘rr ii
transfer® mdtot 75 and prescribed s0l3@i on suppl y neang %;;ﬁFHé&BEEN ,
CFF And then, the prescribed solution, or an ultraviolet iidags . W
is cured, and a layer of ultraviolet ray curing resin is forned on OptTTH

di sk subdtrate 2b. By so doin an ultraviolet ray curing resin is applied
evenly and h8fegentRRstgzale o i flaim RBHn wherepn 2 AHiquidk Seguting estkion n a
short OIpr g_cesslh 86mbt I¥ed IH decguse irhﬁldél %&Vtgfkﬁig raﬁm?u&angnr %u][mxﬁld '
coated thin_the cur is_s enabl png the rat bon of a layer

of uItravioF%P ?39 %RﬁhStorﬁggln g& k§ﬂo?P tﬁﬁk %?lgf %q%% ﬁ?ﬁﬁ? *aft”
optical dishk d;oquél math f@rt kPnp bing mud Lageid ointalter aiicbl @t gasmypatidy i ng
resin wi t NOWh LgH CINSSe IddwiBEFedy Ud Bheckleps MiUdcribncessing time. Now,

a liquid spouting nozzle according to an enbo

—_—
This Sheet Hag B
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I's described. As Fig.11 and Fig.12 illustrate, a nozzle 4 for applying a
liquid conprises a first block 41 and a second block 42. First block.41 is
a l-ong nmenber, the cross section of which has an approximately T shape, a

| ength edge is tapered, and within which a Iiquid storage 43 extends in the
| ength direction. Liquid storage 43 is1MM4arge tunnel extending in the

| ength diregtion,of nozzle 4. At the bottomof liquid storage 43 (the
tapered | en iﬁ'e&ge), there are a great nunber of small hol es 44 di sposed
along the length direction of first block 41 form ng an inner spouting

section. The overall length of a‘row of small holes 44 can be- made
sufficiently longer than the length or the breadth of the | argest object of
application, or a protection glass(not illustrated); may be e.g. 600mm

| ong, or .1000nm | ong. Second bl g¢ck qgﬁgs a long nmenber, the cross section
of . whi ch has an approxi mately hapeNkeeptdt he herpetic-contact with the
t apered edge of first block gi, ana L a igke cavity 47 outside
first block 41, providing a t dq X 46 tAe bbttom of interna

cavity 47, there are a great—rmnt¥fer i[x: ol es 48 di sposed at pl aces

A

I rmedi at el y underneath snall




hol es 44 form ng an outer spouting section. 18 In a case where snal

hol @ 48 is nmade |larger than small hole 44, the liquid flow spouted from
smal | hol e 44 passes through small hole 48 with ease. Smal | hol es 44, 48
can take various shapes, e.g. a round, a polygon, a star, an indetern nate,
etc. Considering a fact that a spouted Ry¢paqi d/ gas tends to assune a -
circling flow, a hexagonal hole is preferred; a hole of oblong shape is
nore preferred, therefore an obl ong hexagonal hole is further preferred;
the nost prefgygedis a hexagonal hole which is oblong in the direction of
nozzl e length. The preferred size of both small holes 44, 48 is 0.5 - 1mm
considering that the centre to centre distance between the adjacent snal
holes is e.g. 0.5 - 2mm and an object should be coated evenly by a liquid
in a manner those spouted froma hole fl owj—sidewdse upon reaching the
surface of object to get in touch with thogé t he adj acent hol e.
Practically, 600pcs of small hol es 44 may ‘-gagi a centre to centre
di stance of 1mmto :

e —~ - 32 3
. , . 4 3052)) 57
7° Bl e 4
fams~rroroo, ? - = “ELIET
] ' 3
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conply with a 600mm protection glass, or 1000pcs of small holes for neeting
a 1000mm protection glass. First block 41 is conprised of two pieces 4la
and 41b, splitted by a perpendicular plane running in the I ength direction
passi ng through the centres of small holes 44, or the inner spouting
section. Second block 42 is conprised 314 wo pieces 42a and 42b, splitted
by a perpergligul@r plane running in the length direction passing through
the centres of small holes 44, or the inner spouting section. Between gas
storage 46 and small hole 48, a gas path-49 may be provided for rectifying
the gas flowinto lamnar flow Wth a nozzle of the above descri bed
constitution, when a liquid in the liquhd storage is spouted fromthe inner
spouting section, a gas in the gas stor@ge is also spouted fromthe outer
spouting section to forma gas flow surfroundi the flow of liquid conmm ng
down in a formof a line or a curtain fyomthesTnner spouting section.
Therefore, the liquid fl ow reaches strai ght any z;@l ;g@n'the surface of an
obj ect of application wthout be ron rear directions
of a nozzle. In a case where thg

spouting section | /ATt e
4] ~
42 —
- ' f 43 -
- 24(25)
£ liquid
220 - 31(32)
43p” 43a
20



19 are conprised of small holes, a line-shaped liquid flowis surrounded by
a cylindrical gas flow therefore the liquid flows down straight w thout
bei ng displaced in front or rear directions, nor in the right or left
directions of a nozzle. As illustrated in Fig.13, a nozzle 4c may be .
provided with a liquid storage 43c in &4Ha upper part, underneath the |iquid
storage a liquid path 41c which is connected through with a slit 20c, and a
pair of recgkifyifg sections 42c at both sides of liquid path 4lc. '
Rectifying secCtion 42c is connected with an air storage 40c. Wth nozzle 4c
havi ng the above described constitution, the air is spouted in both sides
of liquid like curtains, thus liquid is spouted in the formof a curtain
sandwi tched by the air. Further, ag— rmFi g. 14, a nozzle 4d may
be provided with a liquid storage part, underneath the
liquid storage a liquid path 41d wni —-t-wlough wth aslit
20d, and a rectifying section 42d° m ddle of liquid path
41d. Rectifying section 42d is sha : )

20 - f/.-—.-\vzo
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not to cause disturbance in the liquid flow Rectifying section 42d is
connected with an air storage 40d. Wth nozzle 4d having the above
described constitution, liquid is spouted in both sides of the air like
curtains. The arrangenent of plural slits (spouting sections) is not
limted to that of the second enbodi ner8/1descri bed above, but slits 20b may
be di sposed intermttently on aline in tw rows with the spaces between
the spouti ppigesfions alternating to each other as shown in Fig.15, or in
ot her layouts. In any |layout, however, the edges of adjacent slits should
preferably be overlapping to each other. A nozzle having a plurality of
slits (spouting sections)—ray—be—erpl-oyed—h—t-he—H+st—erbedy ment descri bed

above, or a slit nozzle g¢onprised of a si pgle slit may be usego n the
second enbodi nent. As degcribed above, "TRVS® i quid applicati ¢ t hod
according to the present Yrvepti-or—ard—aR—apparatus—ustrg—+he sane |iquid
application nethod, because a liquid is gpouted along with
PVP coating 101
PVP exposure 102
PYP developing 103
DAG coating 104
DAG developing 105
' Green fluorescent material coating 106
Green fluorescent material exposure 107
Green fluorescent material developing | 108




20 a plane formgas flow on an object of application, the object is-coated
with the liquid maintaining a specific filmthickness, by sinply Shifting
the rel ative positioning between the nozzle and the coating object. Through
control of the quantity of liquid to be applied, a thin coating film having
| east unevenness in the thickness can @/d4provided quickly at a curtailed

| i quid consunption. Further, as a gas is spouted in lamnar flow, a liquid._ .
is spouted acconpanied by the gas flowlike a curtain, resulting in a
stabl e spouting of liquid. By disposing a nozzle, length of which is |onger
than a length in a direction of an objlect of application, inline with the
direction, and shiftipg the relnfive_dbcifinning of sald npzzle straight in
a direction crossing fhe direction along which said nozzlefis disposed, ‘a
liquid is applied to foveBlendlypescest natesizk caating ect WP one way
shifting of the relatlyve positioning Thus the applicatioh tine is further
shortened. Further, by providing a nod;le with a plurality of spoutihg
sections to nake the pveratt—tengtihrtonger tham a tengtih th a direction of

an obj ect of applicat)on gipd {LSPA.RY mitedidP25bEseONd Faigl direction,

and shifting the relafive positioning

W

Blue fluorescent material developing 111
Red fluorescent material coating 112

| -
Red fluorescent material exposure | 113

}

Red fluorescent iatetial.developing 114
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of said nozzle straight in a direction crossing the direction along which
sai d nozzle is disposed, a liquid is applied to cover the whole surface of
an object with one way shifting of the relative positioning, the
application-tinme is thus further shortened; noreover, because the aspect
ratio of each spouting section is reduggg the spouting of liquid in a
curtain formis- perforned in nore stable manner, resulting in the
formation of a coating filmhaving nore honogeneous filmthickness. By

di sposi ng plural spouting sections in an aslant arrangenent, or by

di sposi ngepgur@l spouting sections internmittently on a line in two rows
with the spaces between the spouting sections alternating to each other, a
coating filmof even filmthickness is swiftly formed wi thout break between
the slits, even when plural slits are used, and gas and liquid are spouted
fromplural slits of relatively .shorter |ength. 21 Further,, by revol ving
an object of application and shifting a nozzle fromthe centipg of said

obj ect towards the outer "o j
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circunference, a liquid is applied evenly in a spiral form because the
nozzle is noved while the object of application is being revolved. Wen, by
gradual |y reducing the nunber of revolutions of the object along with the
move of nozzle fromthe centre towards outer circunference in order to

mai ntain the centrifugal force to be exgmiged on the applied liquid on a
constant level, the applied |iquid spreads nore evenly, and the unevenness
is further reduced. By disposing plural spouting sections so as to make the
overal | |engghygof nozzl e shorter than a Iength of an object of application
in a directi-ehA--and shifting said nozzle fromthe centre to outer
circunference of said object in a direction on which the spouting sections
are di sposed while revolving said object, _a liquid is applied evenly in a
spiral form by maki ng use of the 9;;—"“1c. Fors=s.and because of the
reduced aspect ratio of ‘each of e spouting section iquid is spouted
like a curtain in nore stablesfranner producing a I mZBf nore even
filmthickness. In a nethggsof manufacturing gﬁ}
t he present invention, a/’azzle.is di sposed f
and as a fluorescent ngtkr

hode ray t‘*? according to
ng to a prop&tion gl ass,

_30

ial laver is forned i

t

o

. Fig, 8.




@

specified places on said protection glass by applying a |iquid containing
fl.uorescent material spouted along a gas flow spouted in a plane form
towards said protection glass fromsaid nozzle while shifting the
positioning of said protection glass relative to said nozzle spouting the
liquid, the liquid_containing fluoresc®f4 material spouts continuously

W t hout breakg}gey%n if the level of supply quantity is low, |ed by gas
flow, to be applied swiftly on the protection glass as a thin coating film
of even thickness; because of the thin coating of |liquid containing
fluorescent material the dryi time is shortened maki ng the processing
time for formng a fluorescept,"matgri.al |ayer shorter; and because of the
thin and even thi cknesg—e 'Nior eSeent material |ayers thus produced

cat hode ray tUbe%haV ng ./-n‘ ..... s adnans wmama: iy \ 22 bri ght ness |eV.e| and an

i mproved white qugl ify becg S n & method of manufacturing
optical disks @gccopding RO \eNtNi on, @ nozzl e is disposed
facing to a rem@}«i @ R]ptica , and gs a layer of-.ultraviol et

ray curing s “_” 3\ \
2\ ..
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resin is formed on said optical disk substrate by spouting an ultraviol et
rays curing resin along a gas flow spouted in a plane formtowards said
optical disk substrate while shifting the nozzle fromthe centre towards
outer circunference of said optical disk substrate, the ultraviolet ray
curing resin is applied evenly and hond@éngously in thin filmon an optical
di sk substrate within a short processing tinme; because of the thin
ultraviolet ray curing resin filmthe curing tine is shortened enabling the
formation of a layer of ultraviolet ray curing resin within a short period
of time; thus, optical disks coated with a thin and even |ayer of
ultravioletg igy P?rlng resin wth | east ynevenness can be produced within a
short processThg tine. A nozzle according to the present invention
conprises a single long spouting section or a plurality of spouting
sections stretching in one direction, wherein said spouting section is
conprised of a gas spouting section for spouting a gas in a plane form as

| am nar flow and a liquid spouting segi on for spout'ng a liquid along with
the gas spouted from said gas 'spouting section; and fn object of
application is coated with rejgas spouted fromsaid
gas spouting section; th aliquidis spouted dlong a gas spouted in

a ‘ j

-Or e,
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plane formand the liquid is applied on an object maintaining a constant
fil mthickness by sinply shifting the relative positioning of spouting
section and object of application. In this way, through control of the
gquantity of spouting liquid, a thin and even coating filmof |iquid having
| east unevenness is forned at a curtail¥gd4l i quid consunption within a short
processing tine. By making both ends of a spouting section broader than the
rest part, the quantity of flow at both ends increases and a slimdown
phenonenon Eigbigiid flow at both ends due to the surface tension becones
difficult to occur; and a liquid is -24- THE CLAI M5 DEFI NI NG THE

| NVENTI ON ARE AS FOLLOWNG: 1. A liquid application nethod conprising a
spouting process for making a liquid to spout accq;agpiéﬁ by a gas spouted
in a plane formfrom a nozzleégisposed Q@qing kO a QRra_t of application
towards said object<ﬁlﬁaﬁlic @n, and g relgti vg-transt process for
transferring said object\of app\icatiop e atfve [6 saidfnozzle while
spouti ng, wherein sai d no¥zle cQNpI-sBS et outi ng sections so
that overall length i's | thap Noe '

7777

" Fig. 12
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| ength of an object of application in one direction, and in the
relative-transfer process said nozzle is disposed in line with said one
diTection and perfornms a relative novenent on a 10 straight line crossing

with the direction on which said nozzle is disposed. 2. The liquid
application nmethod of claim1, wherein1@2/1zzle conprises a plurality of
spouting sections disposed in an aslant arrangenent. 15 3. The liquid

application nethod of claim11, wherein a nozzle conprises a plurality of
spouting sections disposed intermttently on aline in tw rows with the
spaces between spouting sections alternating to each other. 4. The
liquid application nmethod of claim1l, wherein the relative-transfer process
an 20 object of application is revolved while a nozzle is noved fromthe
centre .t owaFilg. ol8er circunference of said obj ect of application. 5. The
liquid application nethod of claim4, wherein-in the relative-transfer
process the revolving speed of an object of application is gradually
decreased al ong with the novenent 25 of gﬁgzle frodhg he centre to outer.

circunference in order to maintain.the c&dEifu force'to be exerted to

the applied liquid on a constant |evel. 6, The liquid application nethod
of claim1, wherein a nozzle conprises d QiU of spouting sections so
that overall length is shorter | obj ect of application

30 in one direction, and in the
application is revol ved

ocess said object of

22¢C
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REPLACEMENT SHEET 2 April 1998 -25- while said nozzle is noved fromthe
centre to outer circunference of said object of application in the
direction on which the spouting sections are disposed. 7. A et hod of
manuf act uri ng cat hode ray tubes, wherein a nozzle is disposed facing to 5 a
protection glass, and a | ayer of fluori3ydgnt material is forned in
specified areas on said protection glass by nmaking a |iquid containing
fluorescent material to spout acconpani ed by a gas spouted in a plane form
towards sai dppgotb4tion glass while transferring the relative positioning
bet ween said-protection glass and said nozzle. 10 8. The cat hode ray
t ube manufacturing nethod of claim?7, conprising process steps of formng
dots on a protection glass by applylng photosettln aste which is used for
produci ng a_dot and developlng it after exposure, mng a black matrix by
appl yi ng black resin which is used for pﬂ C|ngég partition and devel opi ng
it, formng a green fluorescent |ayer in/specifi&d places on said dots by
applying a liquid containing g pseort—rgheri al, 15 hardening said
specified places by |light exp p formng a blue
fluorescent layer in specifie LT by applying a liquid
contai ni ng blue fluorescent mater'a - .54 d specified places by
| i ght exposure and devel opi ng } | uo ent layer in
‘tﬂéﬁganing red

speci fied places on said dots
fluorescent material, hardeni ces by light exposure and
appl ying liquids of the

devel opi ng; 20 wherein at |ea
41d -
.

three col our fluorescent mate

a2d
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a liquid containing fluorescent material is nmade to spout acconpani ed by a
gas flow spouted in a plane formtowards said protection glass froma
nozzl e di sposed facing to said protection glass while shifting the relative
positioning between said nozzle and said protection glass. 25 9. A

met hod of manufacturing optical disks,14flBtein a nozzle is disposed facing
to an optical disk substrate, and a |layer of ultraviolet ray curing resin
is formed on said optical disk substrate by making an ultraviolet ray
curing resin to spout acconpani ed by a gas spouted in a plane formtowards
said optical disk substrate which shifting the nozzle fromthe centre to
outer circunference of said optical disk substrate revolving. 30
REPLACEMENT SHEET 2 April 1998 -26 - 10. A liquid application apparatus
conprising a nozzle conprised of a gas spouting section for spouting a gas
in a plan Iﬂbrﬁﬁagainst an- obj ect of application and a liquid spouting
section for making a liquid to spout acconpani ed by the gas spouted from
said gas spouting section, a relative-transfer neans for shifting on said
obj ect of application the positioning of 5 said nozzle relative to said
obj ect of application, and a liquid supply’s ion for circulating and
supplying a liquid to a |liquid spouting skction.

- % | :2013' 206
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11. The liquid application apparatus of claim 10, wherein a nozzle is
disposed in line with a direction of an object of application, and is
conprised of a single spouting section whose 10 length is |onger than the

| ength of said ect of application in the direction; and a rel ative-
Dfer moadBSHACE & R D5t ofuRe

transfer hPASCEOSHRE strai ght |ine crossing with the

dlrectlon on |sposed 12. The |iquid application
appar at us of @qgﬁn?égiwlﬁ ﬁ.‘ T!QHSWHQ‘%HSDV\MET@@F

direction of an object of appli rUPING THE
MCOPEXI 8 r Ul
spouting sections so as overal | T%QMQF—'PF the | ength
of said object of app% cati-on in the djirectjion; and a relative- gzrans%
means shifts said noz }"8 Bresent fovgRtien M 5O EREPWR ¢ HAh ECRE RS J0#1"on
whi ch sai d ne2aven shdckpesedith@nls. shofthprdcapsisdngppine atrider appartdailedof
claim12, "‘hc?cfn@% 18878k S-SR ti-?ivﬁf‘d;m%&l% ty 85 SP.Q'"Qdd?xg:eﬁeELbRr%?oﬁzle

di sposed in an ant arrangene ['1"'cati on appar a
of claim12,4 mﬁdafﬁ@zfzq &oc PRpEeSEion qﬂqﬁsa i P§ ‘E‘Ftl'!ﬂs’autfmfgt'éb%t iandk a

di sposed i ntgigdild eBhkXifing dmaeeseeﬁmamamaw (17 M@ewmubet ween 25
spouting sections altgr atllﬁg to each ot her. # . gge qui d agg’sl cation
appar at us of2TIRRANEE The $PUuFing (93%. (Yansr BPP %ﬂns‘“b(?ﬁBFF on ghassg;
transfer meahdsy ehifringfehe pogiaionird eff protekeicendlasst @ culative to
circunferengg I t for

i reu (f%bl 3 ghige! T?%QPB £d iﬁhmﬁf&@n@aiﬁy&& V1205

revol vi ng sal rcatl o
material.



- 27- 16. The li'quid application apparatus of claim15, wherein a
revol vi ng neans gradually reduces revol ving speed of said object of
application in accordance with shifting of nozzle fromthe centre to outer
circunference for maintaining the centrifugal force to be esgﬁgmt@@hbae

applied liquid on a constant level. 5 17. The 1iquig
apparatus of claim 10, wherein a nozzle:%s conprised ¢
spouting sections so as overall Iength %" shorter thap n

object of application in a direction; and a relative-tr nsa%&gﬁa@%
conpri sed for transferringlsgid ofn the
centre to out@@&%&#ﬁ&gﬁiwﬁiﬁ obj ect of 10 apdl ilcatiop—r—e

direction on which the spouting sections are disposed,} and a revol vi ng
means for revolving said object of application. 18. YA—rozzt e CONpri sing a

si ngl e spout |ﬂymnmwnmnmptqumaﬁmgdauspcﬁhnlungermtm&ndszsenthnddnguhm a
direction, wherern s uting section Q ed of S t
section 15 fot Sb?bt ?igf%‘[‘)‘ 3% Fﬁ ﬁ)%é?aﬁﬁogmrg:x T‘grﬁ'ggv fﬁaﬁl}g qngﬁ'ﬁlmqgs a
i qunt dds Pouslﬂgiqﬁﬁapplicandm{:eﬂmﬂ@cmdmgt ioltli?lptésdnﬂmﬂﬁim oampﬁsaaagiqaﬂi :ipxshéignang?s
spout e rom said gas spouti ng section or ing a id on, an objec
of appli cati ot g-“ﬁ PtéP‘Pq"&&PH"’F% erp@akm ééﬂ’ﬁéﬁ 39" by a5t ed
fromsaid gas 51@2&%%.‘5 vﬂa% IRRH toRGrdS i on
are made to have aHa ger rg&gtah an t&% ?&g rgéct%aﬁ’p to S

object of application, and a relative-transfer process for transfening said object of application
relative to said nozzle while spouting, wherein said nozzle comprises a plurality of spouting

10 sections so that overall length is longer than the length of an object of application in one
direction, and in the relative-transfer process said nozzle is disposed in line with said one
direction and performs a relative movement on a straight line crossing with the direction on
which said nozzle is dlsposed

15 As a liquid is spouted along with a plane form gas flow upon an object of application, the
object is coated with the liquid maintaining a specific film thickness by simply shifting the
relative positioning between the nozzle and the application object. Through control of the
quantity of liquid to be applied, a thin coating film having least unevenness in the thickness
can be provided quickly at a curtailed liquid consumption.

20 |
In a method of manufacturing cathode' ray tubes according to the present invention, a nozzle
is disposed facing to a protection glass, and a layer of fluorescent material is formed in
specified places on the protection glass by applying a liquid containing fluorescent material
along a gas flow spouted from the nozzle in a plane form towards the protection glass, while

25 shifting the relative positioning between the protection glass and the nozzle spouting the
liquid.

By so doing, a liquid containing fluorescent material spouts continuously, even if level of the
supply quantity is low, led by a gas flow, to be applied swiftly on a protection glass as a thin
30 coating film of even thickness. Taking advantage of the thin coating thickness, a liquid



19.  The nozzle of claim 18 conprising a single sqg‘ LAgEggmgzé
| ength of the spouting section is made to be | ongern tthan the | engt
obj ect of application in a direction. 20. The nojzlle 06 APRIRI4 S

conprising a single spouting section, wherein |engtfh{of the t$HMbt
section is made to be shorter than the |e/8&h of anp object of _ apRbAiCRHHEN
in a direction. 21. The nozzle of claim 18 conpri

spouting sections, wherein overall length of the entire spouting sections
is made to becdn@mﬁ@g ﬂﬁd?aseedt Rfterialétinbe Aried Wil £8Hortef drffhgaithd, lafd aitidfe neBd&
di rection. -28 - The nozzle of claim 21, mhereln a plurality of

spouting sect quﬁgnmnzz acﬂ“@{ﬂ@@@ﬂl%’ﬁ Can baﬂadﬁshmaﬁgmnthe thig fluorepeant 1‘80212¢fe

of claim 21, 1, p

"ine & i ot o ickns kel o bdssfle, BPRGUACARR 89 3085 hallckCF BibnaRelys « o
each ot her. 2¥rightnekbtevelozzl e of claim 18 conprising a plurality of spouting
sections, wherein overall length of the entire spouting sections is made to
be shorter than the I ength of an object of application in a direction. 10
25. The nozzle of claim 24, wherein a plurality of spouting sections are
di sposed in an



asl ant arrangenen. 26. The nozzle of claim24,|p
spouti ng Sections are- dirsposed on a line 15 in t}d

bet ween sp ' | lternating to each othgr. 27. € nojzl e of
claim 18, mulﬂﬁwmﬂguﬁutl ng section spouts ja gagdnpg wgt fte'sReef
bot h si des s ted froma liquid spqufi ng secti 0N~ o A4 81998 The

nozzl e of claim18, wherein a |iquid spouting s¢ction SPUuttS—a~i{
both sides of a gas spouted froma gas=3fpoutingisectjon. 29. The nozzle
of claim 18, wherein a gas spouting section is conprised of a gas' i

for taking a gas in, a gas path for coupling said gas intake wth a
spouti ng sect’?ﬂﬁ,m%ﬁlﬁmwiﬁmlgm% OL40WS:sai d gas pat h.
30. The nozzle of claim 18, wherein a liquid spouting section is
conprised of a liquid intake for taking a liquid in, a liquid storage for

storing a liquid tAlipid applicationgnéthod ¢ompridingrd spoetingaprdcess foromakinga tigquitdas
coupling said liquid inta with a s path throygh in the 30 d stream of
2T et Tyt ng. el shmpaish Gy gt ot o e (P13 Rogsirdismesed Being|th A
13, wher ei ns aghjaE oF Spﬂlﬁ:aﬁ&méﬁvhﬁl@@aiﬁfobﬁc@ﬂﬂg?liéﬁﬁn,%d%ﬁﬁb&&aﬁ&tﬂr% fop as

overall length'is shorter than the |ength an object of applicationin a
di rection; ant@ansferengspidebiectofsapplication relative to said nozzle while spouting, wherein said

nozzle comprises a plurality of spouting sections so that overall length is longer than the

length of an object of application in one direction, and in the relative-transfer process said
nozzle is disposed in line with said one direction and performs a relative movement on a
10 straight line crossing with the direction on which said nozzle is disposed.

2. The liquid application method of claim 1, wherein a nozzle comprises a plurality of

spouting sections disposed in an aslant arrangement.

15 3. The liquid application method of claim 1, wherein a nozzle comprises a plurality of
spouting sections disposed intermittently on a line in two rows with the spaces between
spouting sections alternating to each other.

4. The liquid application method of claim 1, wherein the relative-transfer process an
20 object of application is revolved while a nozzle is moved from the centre towards outer

circumference of said object of application.

5. The liquid application method of claim 4, wherein in the relative-transfer process the
revolving speed of an object of application is gradually decreased along with the movement

25 of nozzle from the centre to outer circumference in order to maintain the centrifugal force to
be exerted to the applied liquid on a constant level.

6. The liquid application method of claim 1, wherein a nozzle comprises a plurality of
spouting sections so that overall length is shorter than the length of an object of application

30 in one direction, and in the relative-transfer process said object of application is revolved
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spouting section is made to be shorter than the |ength of an object of
appl i cati on i Progction glass by making a liquid containing fluorescent material to spout accompanied by

a gas spouted in a plane form towards said protection glass while transferring the relative
positioning between said protection glass and said nozzle.

10 8. The cathode ray tube manufacturing method of claim 7, comprising process steps of
forming dots on a protection glass by applying photosetting paste which is used for producing
a dot and developing it after exposure, forming a black matrix by applying black resin which
is used for producing a partition and developing it, forming a green fluorescent layer in
specified places on said dots by applying a liquid containing green fluorescent material,

15 hardening said specified places by light exposure and developing, forming a blue fluorescent
layer in specified places on said dots by applying a liquid containing blue fluorescent material,
hardening said specified places by light exposure and developing, and forming a red
fluorescent layer in specified places on said dots by applying a liquid containing red
fluorescent material, hardening said specified places by light exposure and developing;

20 wherein at least in the process of applying liquids of the three colour flucrescent materials,
a liquid containing fluorescent material is made to spout accompanied by a gas flow spouted
in a plane form towards said protection glass from a nozzle disposed facing to said protection
glass while shifting the relative positioning between said nozzle and said protection glass.

25 9. A method of manufacturing optical disks, wherein a nozzle is disposed facing to an
optical disk substrate, and a layer of ultraviolet ray curing resin is formed on said optical disk
substrate by making an ultraviolet ray curing resin to spout accompanied by a gas spouted in
a plane form towards said optical disk substrate which shifting the nozzle from the centre to
outer circumference of said optical disk substrate revolving.

30
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27, wherein a plurality of spouting secéi ong are disposed onja Iine in two
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30. The nozzle of claim 23 conprising a plurality of spouting sections,
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di sposed in an aslant” arrangenent. : The nozzl e of claim 30, wherein a .
plurality of sptamfonmaking aliquid to spout accompanied by the gas spouted from said gas spouting

section, a relative-transfer means for shifting on said object of application the positioning of

5 said nozzle relative to said object of application, and a liquid supply section for circulating
and supplying a liquid to a liquid spouting section.

11.  The liquid application apparatus of claim 10, wherein a nozzle is disposed in line with
a direction of an object of application, and is comprised of a single spouting section whose

10 length is longer than the length of said object of application in the direction; and a relative-
transfer means shifts said nozzle on a straight line crossing with the direction on which said
nozzle is disposed.

12.  The liquid application apparatus of claim 10, wherein a nozzle is disposed in line with

15 adirection of an object of application, and is comprised of a plurality of spouting sections so
as overall length of which is longer than the length of said object of application in the
direction; and a relative-transfer means shifts said nozzle on a straight line crossing with the
direction on which said nozzle is disposed.

20 13.  The liquid application apparatus of claim 12, wherein a nozzle comprises a plurality
of spouting sections disposed in an aslant arrangement.

14.  The liquid application apparatus of claim 12, wherein a nozzle comprises a plurality
of spouting sections disposed intermittently on a line in two rows with the spaces between
25 spouting sections alternating to each other.

15. The liquid application apparatus of claim 10, wherein a relative-transfer means
comprises a first transfer means for transferring a nozzle from the centre to outer
circumference of an object of application, and a revolving means for revolving said object of

30 application.
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the applied liquid on a constant level.

17.  The liquid application apparatus of claim 10, wherein a nozzle is comprised of a
plurality of spouting sections so as overall length is shorter than the length of an object of
application in a direction; and a relative-transfer means is comprised of a second transfer
means for transferring said nozzle from the centre to outer circumference of said object of

10 application in a direction on which the spouting sections are disposed, and a revolving means
for revolving said object of application.

18. A nozzle comprising a single spouting section or a plurality of spouting sections
extending in a direction, wherein said spouting section is comprised of a gas spouting section
15 for spouting agasina fqrm of a plane as laminar flow, and a liquid spouting section for
making a liquid to spout accompanied by the gas spouted from said gas spouting section, for
applying a liquid on an object of application by making the liquid to spout accompanied by
the gas spouted from said gas spouting section, wherein the both ends of a spouting section
are made to have a larger breadth than the rest part.
20 .
19.  The nozzle of claim 18 comprising a single spouting section, wherein length of the
spouting section is made to be longer than the length of an object of application in a direction.

20.  The nozzle of claim 18 comprising a single spouting section, wherein length of the
25 spouting section is made to be shorter than the length of an object of application in a
direction.

21.  The nozzle of claim 18 comprising a plurality of spouting sections, wherein overall
length of the entire spouting sections is made to be longer than the length of an object of

30 application in a direction.
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22.  The nozzle of claim 21, wherein a plurality of spouting sections are disposed in an
aslant arrangement.

23.  The nozzle of claim 21, wherein a plurality of spouting sections are disposed on a line
in two rows with the spaces between spouting sections alternating to each other.

24.  The nozzle of claim 18 comprising a plurality of spouting sections, wherein overall
length of the entire spouting sections is made to be shorter than the length of an object of
application in a direction.

25.  The nozzle of claim 24, wherein a plurality of spouting sections are disposed in an
aslant arrangement.

26.  The nozzle of claim 24, wher?:m a plurahty Bf spoutmg sections are disposed on a line
in two rows with the spaces between spouting sections alternating to each other.

27.  The nozzle of claim 18, wherem a gas spoutmg section spouts a gasin a plane form

in both sides of a liquid spouted from a liquid spouting section.

28.  The nozzle of claim 18, wherein a liquid spouting section spouts a liquid in both sides
of a gas spouted from a gas spouting section.

29.  The nozzle of claim 18, wherein a gas spouting section is comprised ofa gas intake
for taking a gas in, a gas path for coupling said gas intake with a spouting section, and a
rectifying section disposed in said gas path.

30. The nozzle of claim 18, wherein a liquid spouting section is compnsed of a liquid
intake for taking a liquid i in, a liquid storage for storing a liquid taken in from said liquid
intake, and a liquid path for coupling said liquid intake with a gas path through in the

downstream of a rectifying section.



