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y Kn\gicenber 2005 A METHOD OF COATI NG CARBON | NSI DE CATHODE RAY TUBE

FU S AND AN APPARATUS USED THEREFOR 5 BACKGROUND OF THE | NVENTI ON 1.
Fi'el d of the Invention The present invention relates to a Thebagbe@bogPati ng
carbon inside cathode ray tube funnels, by which interior carbon is coated
on the inner surface of funnels of 10 cathode ray tubes (CRTs) which are
widely used in a television receiver, a conputer display and nonitor
devices for various office automati an devices; and an apparatus used for
such coating. 15 2. Description of Bh¥ERBORtOR Art A cathode ray. tube is

Ind o nock portt oson5RG cARANN, i crdhel S o et © 0

fluorescent plane 24 and anNBPANtABEANNTUY UHERSTHERERGH 20 selectlon
mechani sm the funnel 22 with an interior carbon 26 as an inner conductive

filmand an anode button 27 for supplying a high voltage; and the neck
portion 28 wth an electro gQﬂ%R% T, ? e on 26 provided as an
i nner 25 conductive filmon 5 i TG BE Sy Eégﬁggéﬁunnel 22 is forned
by a vari ety lof éb&ﬂﬂh@fhmhbodaventmoﬁs flow coating, spray coating or
coating with a sp e_or sh. The funnel 22 has the anode. button 27
provided on the i ePr&?PP cDVABELER, TokrEes hbe & nekhedmBicreatiig h

carbon inside cathode ray tube funnels, by which interior

carbon is coated on the inner surface of funnels of
10 cathode ray tubes (CRTs) which are widely used in a

television receiver, a computer display and monitor

devices for various office automation devices; and an

apparatus used for such coating.

15 2. Description of the Related Art
A cathode ray tube is generally composed of, as
shown in‘Fig. 5, a panel portion 21, a funnel 22 and a
neck portion 23. The panel portion 21 is provided with a
fluorescent plane 24 and an aperture grill 25 as a color
20 selection mechanism; the funnel 22 with an interior
carbon 26 as an inner conductive film and an anode button
27 for supplying a high voltage; and the neck portion 23
with an electron gun 28. |
The interior carbon 26 provided as an inner
25 conductive film on the inmner surface of the funnel 22 is
formed by a variety of coating methods such as flow
cpating, spray coating or coating with a sponge or brush.
The funnel 22 has the anode button 27 provided on
, the inner surface thereof, which has to be contacted with
30 the interior carbon 26 and thus electrlcally connected -

therew1th



30 the. interior carbon 26 and thus electrically connected therewith. 1 7
Deceﬁber 2005 Besi de such requirenment for electrical connection
interior carbon 26, the anode button 27 is sonetines expedtidsemberifi0§ a
getter spring 29, as shown in Fig. 7, which is provided to support a

getter for 5 ensuring sufficient degree of vacuumw thin the tube.

cases, the getter spring 29 will be. attached to a projected portion 27a

of the anode button 27.
projected portionpdéadef shbR REQELrOHLAONESY e B BSTEEN lconHe Y ofNgagenent
of the getter ;grlng 29 to such projected portion 27a will be very likely

to cause scalihg &he dnterien carken o6 cartbwrmsle Wittipmid? isemai n as dust

within the

di scharge an

Lhe interors6anbensel, 0Bhe 4OeepE Obsrlad 2991 LThe M0l rgnade button
27 can readily be acconplis
a cap, and rpEpiectedhpenpiaft27atd sps anadmtbuigtdrs 2onpl eted. 25 In the

In

If the interior carbon 26 adheres al so on the

ga@@e%g& axxpggg?{x ol hﬁ‘é@é’é% u %eééf asb;'f.#hieﬁg“ € ddNopbyle

egrade re y ‘an y of

ed by covering such projecte

coating uang a Spffgghgrig£g§£6rsé§¥bon 26 adheres also on the

10

projected portion 27a of the anode button 27, attachment
by engagement of the getter spring 29 to such projected

portion 27a will be very likely to cause scaling off of

. such interior carbon 26, which will remain as dust within

15

20

the cathode ray tube to thereby undesirably induce in-
tube discharge and degrade reliability and quality of the
product.

It has thus been reguired, as shown in Fig. 8, for
the coating to avoid adhesion qf the intérior carbon 26
within an area W around the projected portion 27a.

In the spray coating process, such avoidance of the

adhesion of the interior carbon 26 onto the projected

- portion 27a of the anode button 27 can readily be

25

30

accomplished by covering such projected portion 27& with
a cap, and remove such cap after the spray coating is
completed. ' ' |

In the coating using a sponge or brush, éuch
avoidance of the carbon adhesion onto the projected
portion 27a can be accomplished by careful coating by.a
robot or a human worker.

Such coating processes are, however, unsatisfactory

in terms of difficulty in achieving uniform adhesion

strength or thickness of the interior carbon 26 formed as

with the

I5 ‘product. 1t has

thus been reduni Féd, as showh i pigvided s sdpporoal igrter @oai d adhesi on
of the interior carbon 26 within an area Waround the projected portion
27a. In the SPFATiREafPhEipierEsdedser PRGN & ihihdheFubghesTBn of

portion 27a with



avoi dance of the carbon adhesion onto the projected portion 27a can be
acconpl i shed by careful coating by a robot or a human worker. Such coating
processes are, however, unsatisfactory 30 In terns of diff7Peatangber 2005

achi eving uni form adhesi on strength or thickness of the interior carbon 26
formed as 2 7 Decenber 2005 an interior conductive film and in ensuring
high quality thereof. Thus the flow coating process is generally enpl oyed
in the coating of the interior carbon 26. 5 The flow coating process is

effected by vent ifngbtyorseshdigtive fimneland@2 mensh@Whd hilghdqullity
injecting carbon 31 froma carbon injection nozzle 30 at a position 10 mm
down from t he*BgpePLfedge of the funnel 22, moving the carbon injection

nozzle 30 al ong theniangte PET LR 5%1(:)1‘31?? glarc}é:l%esg liryn'gen%%alé.l}d eﬁ@)lll)?%&i ng the

effluent carbon 31 fromthe nec A portion of “the carbon 31
adhered on t hénf thaeto2ling off i Bie wintem dieatearbdro 26e  remai ned as an
interior q?rbon 26, andiggportiqn of the unnecessary carbon 31 adhered

wi thin the’ neck porTiortPy FOaLING JrOFeser 15 SALReEe” BYqVerbitehly ¢

was, however, sgetif§ ERSYrumndhez3 | QW ARAK NG FAIPCESS ih9ee3hgt he carbon
31 so as to avoid adhesion thereof to the projected portion 27a of the
anode button ©2¥bon(3L; fieem (4 ecarherprilgied tdaye nozailiey 3i0nadc Be@osibion he

top so as to hgl by dgeE o e Sufd B SR 1019 RlPHetRe1 22, moving
the carbon injection nozzle 30 along the inner periphery

“ 10 of the funnel 22, and collecting the effluent carbon 31

e _ - from the neck portion 23. A portion of the carbon 31
adhered on the funnel 22 is dried with a heater to be
remained as an interior carbon 26, and a portion of the
unnecessary carbon 31 adhered within the neck portion 23

15 1is washed off with water and a brush.

It was, however, not so easy in the flow coating
process td coat the carbon 31 so as to avoid adhesion
thereof to the projected portion 27a of the anode button
27.

20 Since the carbon 31 is generally injected from the
_ top so as to fall downward in the flow coating process,
{a) ‘ the projected portion 27a of the anode button 27 once
trapped‘in the flow of the carbon 31 will inevitébly
~catch the carbon 31. On the contrary., reducing the flow'
25 ratelof the carbon 31 so as to avoid the adhesion will
cause white spot due to partial omission of the carbon 31.

The flow coating process based on such down-flow of
carbon 31 is not agreeable, by the nature thereof, with
control through careful coating, and even capping on the

30 projected portion 27a will cause creeping up and adhesion

of the carbon 31 to such projected portion 27a. There



the projected portion 27a of the anode button 27 once trapped in the flow
of the carbon 31 will inevitably catch the carbon 31. On phe- v raygs
reducing the flow 25 rate of the carbon 31 so as to avoid the adhesion will
cause white spot due to partial om ssion of the carbon 31. The flow
coating process based on such down-flow of carbon 31 is not agreeable, by
the naturg,d hgfgofheeW th st&QH&r%eéhF?PQQ cansfdl nLoQt 1409, E@'ﬁ@éeé‘u&?pp' ng
on the 30. projected portion 27a w cause creeping up an adhesi on of
the carbog-opleh®. such projected portion 27a. There 3 7 Decenber 2005 has

t hus been a strong need for a sinple nmeans for solving such probl ens.
SUWARY OF THE | NVENTI ON Exanmplmaenhodirpentisrs@frétne present invention
provide a nmethod and an apparatus for coating interior carbon on an inner
surface of cakhopke rempotiibentfaiTelie byrdshatf i overaaani ngrepFiareasSmnetieidng
capable of coating the interior carbon so as to avoi d adhesion of the

i nterior al Bonappmatiise fpr ofedtied pordiiom ofrkdie canedeiimet curface oS0 as
to ensure electrical connection between the interior carbon and the anode
button. Béwpre exbddibrefRtrnafs bliethe eSewt cpavert irmecppovilkking cgederal i zed
met hod and an apparatus for coating interior carbon on the inner surface
of cat hod® r &8P HdEe TEnnElterBYTt KeTPPOWSRoaESI P pYdicksadhasdiong afapdisl e of
being readily.adopted to any types.of funnels having the interior 'carbon
prel i m narit 1%0&& i aMS theoRERUC T BURATEHY &t 188 2Befs RFtoPIt ke

havi ng no prel im nar car bon .coati ng. )
g SJ)as to ensfire e ectrlca? cognectlcn between the interior carbon

and the anode button.

Example embodiments of the present invention provide a
generalized method and an apparatus for coating interior carbon on
the inner surface of cathode ray tube funnels by the flow coating
process, being capable of being readily adopted to any types of
funnels having the interior ' carbon preliminarily and partially
coated around the cathode button or those having no preliminary
carbon coating.

In accordance with an aspect of the present invention, there is
provided a method of coating interior carbon inside a cathode ray tube
funnel in accordance with the flow coating process, comprising the steps
of: spot-blowing the air around an anode button provided inside the
funnel at least when the interior carbon injected through a carbon
injecticon nozzle onto an inner surface of the funnel flows down to reach

the anode button, and preventing the interior carbon from



In accordance with an aspect of the present invention, there is provided a
met hod of coating interior carbon inside a cathode ray tube _funnel in
accordance with the flow coating process, conprising the sﬂéﬁ?mnBP?mO5
spot-blowi ng the air around an anode button provided inside the funnel at

| east when the interior carbon injected through. a carbon injection nozzle
onto an inner . .surface of the funnel flows down to reach the anode button,
and preventing the interior carbon from4 7 Decenber 2005 adhering to a

proj ect ed poadhening 56/CH prof-tad HuttiddC o dudth baockRevaribad, the
interior carbon flowing down toward the anode button can round about the.
button by thRCCFRing et othe ynethnd bt intenieon warkead&lowingndown 5 t hat

adhesi on of thezi&t &b 0L agﬂ?%ﬂ{ | el rei f. 1 he anode
button will surely ﬁ% av%l ed. | s%r?eg{]%(?g{ntas%g)gp [ étg'bl' Ee)h?'gggraiegls}gof
presence or abseprevidusle\smus iesn oaind the rhedeobut&bhonsar ound the

anode button., 10 In the foregqi ng nmethod for coating interior carbon
i nsi de a_SE:at Fl%%‘g 7%?% S %ﬁb’iﬁfﬁ(ﬂrné’atr&oé‘nm_@r thgspredestethe
present invegéieion tée SOtadl RVt 1 191 @irely bR 8kbYREAd after-a

nozzle for injecting the interior carbon onto thé inner surface of the
funnel 15 passes BW&F m¢idhathdde anntieablsudegamddesspoifopretente oxrir bl ow

W el ow Che e B I B L B SHR RERRBEF sorPPBnabtothe
funnel to stlesvanddowiwsn.t he i nner surface, so that the interior 20
Catbon q%ll not a%ﬂ?%&m?%b&%%ogggjgg%ggdp%g;iggag;néhgnterior carbon
<“) inside a cathode ray tube funnel according to another
aspect of the present invention, the spot-blowing of the
air is interrupted after a nozzle for injecting the -
interior carbon onto the inner surface of the funnel
15 passes over the anode button. Such interruption of fhe
air blow after the interior carbon injection nozzle
passed over the anode button will allow the interior
carbon remaining on the upper portion of the funnel td
slowly flow down the inner surface, so that the interior

20 carbon will not adhere on the projected portion of the

anode button but only to a lower portion thereof, to

N

thereby ensure electrical connection.

This method is in particular effective for the

funnel having no preiiminary coating of the interior
25 carbon around the anode button. '

In the foregoing method for COating interior carbon
inside a cathode ray tube funnel according to still
another aspect of the present invention, the spot-blowing
of the air is effected toward a position above the

30 projected portion of the anode button and slightly ahead

- of the nozzle for injecting the interior carbon along the



anode button but only to a | ower portion thereof, to thereby ensure

el ectrical connection. This nethod is in particular effective for the
funnel having no prelimnary coating of the interior 25 cArBesmBELARG t he
anode button. In the foregoing method for coating interior carbon inside a
cat hode ray tube funnel according to still another aspect of the present
invention, the spot-blowing of the air is effected toward a position above
t he 30 proyet? edipsittionn therede andeh pretomianglevi grwand dfeadosdtiathe
nozzle for injecting the interior carbon along the 7 Decenmber 2005 novi ng
di r ect i oifPPHBr BBT . PRUGK EEPoPOH ioTh Pdw thBwaReHE Ht 568 erdnslighddd phead
projected portion o t?e anode hutton and slightly ahead of the nozzle for
injectin&ffﬁ@eiﬁF@F'ﬁr BErBB%F%H%ﬁﬁgtpﬁe3ﬂ69fh€r 1008t iBGATE h&P8 oW 1Y

al | ow th%ii nt {i or.,car bgn i ng injected tand fl ow ng, down toa rgugd acpout
the anod€ Battoh WS ERAt e FAPEr I TEEFBBR GHTHC nBE A HEHE °5R t HE

proj ecte SN f .th d t 0 I r Jport.ion_thereof.
In accor%al?{g%ﬁ%vi %]%V&ar%)t %&ﬂ&gs%egg# (L)t?‘%t ﬁgg%? (e)@Letn Otni’ n\%(én |%n,1ﬁlet hlélr%grll s

provi ded @RLaRPA At Ysf Qhn&AtNNYNL n#?&je@teﬁ%?ﬁén”%kdgh@ %h%ets@y
he f wWhi ¢

tube funnel in accordance wth the oW coating process, conprises a

spot air Lhezghey ft@r aSPQle LoV Nh th@rabf. provided at a position not
causative of interference with a nozzle for injecting the interior carbon

SO as to be oppoesedrdsman wnedeanduterondpeeyi dad imsi ge-dde funrekioSuch
spot air blow toward a predeterm ned position on the inner surface of the
funnel fraprthes mpetidadiramozpheais |fad lcowrihe inteeliodr cOardnOAnBedd
injected and flow ng dowmn to round about the anode button, so that such
interior cathode ray tube funnel in accordance with the flow coating
process, which comprises a spot air neozzle for spot-blowing the air
provided at a position not causative of interference with a nozzle
for injecting the interior carbon so as to be opposed to an anode
button provided inside the funnel. Such spot air blow toward a
predetermined‘pOSition on. the inner surface of the funnel from the
spot air nozzle will allow the interior carbon.being injected and
flowing down to round about the anode button, so that such interior
carbon will not adhere on the projected portion of the anode button
but will be uniformly coated over the entire inner surface of the
funnel.
In the foregoing apparatus for coating interior carbon inside
a cathode ray tube funnel according to another éspect of the

present invention, the spot air nozzle is composed of a perforated

nozzle having a plurality of fine holes. Providing a plurality of



carbon will not adhere on the projected portion of the anode button but
Wil be uniformy coated over the entire inner surface of the funnel. In

t he foregoing apparatus for coating interior carbon i nsi de’ Dgcqnalqs 305 ray
tube funnel according to another aspect of the present invention, the spot
air nozzle is conposed of a perforated nozzle having a plurality of fine
holes. Providing a plurality of 6 7 December 2005 fine holes in a properly
arranged FeEn&eleaf| 1in pr dperey g onttasigedheaniqn efiildr peappoly stragol otid ow.
down in an opti mum manner while rounding about the projected portion of

t he anode'™Miftt-6R. PAPPhe SPorddgoihglhppafariys iforic RGN Atednrsr "ehtdon
inside a cathode ray tube funnel accqrding t o anot her aspect "of the
present ?9¥Fgﬁ??(ﬁ??u¥H§“%85?3%SWEdnBQEW%?W gT i 8podss PPt ust an angl e of
air blowwthin a range.from50 to 80 away fromthe.inner surface of the
funnel . Sett iEHgtP%é%rﬁ Pén%fapa‘%afa%?%mf%ﬁ tcr‘i’?éﬁl%g raHGETPT oI B0 1510 Wil |
successf ULl Aol d, SRhashahe oM 821008 cbNe e Lap. carban,. and. alil ow
uni form coating of  the interror car on-on the 1 nnér-sarface of the funnel.
As is cl t e, ;ac i.hg.to.e e ' t he; et hod
and the oonSrSTUY Tor CaNtTAG Rarbon i s cat hoda ey rubeTusers of

the presenflon RYeRid QN rahle ERLETIOT CABRON WAY | Fropeihal PhYe P& zeaLed 0Nl Y
to the | ower portion of the anode button wi thout adhering to the projected

portion ter @dhnelThi sscaRsHEEshd henhaROde BUEtOMLARA thie & NESidOrerear bon to
be electrically connected with each other, to thereby allow the funnel to

be suppl ited s8°t widl hs@drasslrlage. awrRcedibeh popj e6ied opordfi ahend ni@Pi€r has
the interior carbon adhered thereon, scaling off of such
carbon, and allow uniform coating of the interior carbon on the
‘inner surface of the funnel.

As 1is clear from the above, accerding to example embodiments of
the method and the apparatus for coating carbon inside cathode ray
tube funnels of the present invention, the interior carbon will
certainly be.coated only.to the lower portion of the anode button
without adhering to the projected portion thereof.

This ensures the anode button and the interior carbon to be
electrically connected with each other, to thereby allow the funnel
to be supplied with a high voltage. Since the projected portion no
more has the interior carbon adhered thereon, scaling off of such
adhered interior carbon and successive accumulation thereof as a
dust within the cathode ray tube should not occur even when a

- getter spring is to be attached thereto, so that troubles such as
in-tube discharge due to the accumulated dust cannot be induced,

which results in an improved quality of the cathode ray tube.

BRIEF DESCRIPTION OF THE DRAWINGS




adhered interior carbon and successive accunul ation thereof as a dust

wi thi’n the cathode ray tube should not occur even when a getter spring is
fo be attached thereto, so that troubles such as in-tube 4D§ le to
t he accunul at ed dust cannot be induced, which results in an inproved
quality of the cathode ray tube. BRI EF DESCRI PTION OF THE DRAWNGS 7 7
Decenber 2005 The above and ot her objects, features and advantages of .the
present invention will become nore apparent from the follow ng description

of the presently pref eiysk —at%f&era%hl%&yosg‘reeféwe@&a_teizaﬁrgﬁqiQ&@A}Iéa%;gés aken

in 5 conjunction with the acconpanyi ng aw ngs, in Fig. a
perspective eRvhshawerpndn iapyeartdons wifldr becanengorar apparest decaat hode

ray tube fun ding. to_an. enmbodi t of the preseni invention;
s, oA and G SEEH st R IR OF The, BEros s By BEREATRE Y. ot
constitution exemplsst eaibodiewhlt®; ofFitBe 3ni8n@ishdeakegWishowi ng a state
of spot air blow ng to an upper portion of an anode button; Fig. 4 is a

front view sHRBIMPSIQmd thy ther BesompRBYingdErayppysai inWpiehas Fig. 5

i s a perspective viggy Showin ' i g 0 Lyhe; Fig. 6
IS a perspective vi eg showwsng geggﬁéé{rz\%‘?’%na ewnéertl%‘é%?%?&gga I{aa}ré:gﬁ1 car bon

i nsi de cat hod®rr ayoatilng foanelns inlsddedcanhblie fapwtabat fugngrocess; 20 Fig.
7 is a perspectiv how n state attaching a getter spring to a

: (e]es) 'Vie¥o§an em%ogiment o%fthe resent invention:

proj ected portTOH 0% p ;

' Figs. 2A and 2B are a front view and a side view,

o 10 respeqtively, of a constitution of a spot air nozzle;

W“) Fig. 3 is a side view showing a state of spot air
.blowing to an upper portion of an anode button:;

Fig. 4 is a front view showing a state of carbon
flow under spot air blow:

15 Fig. b is a perspective view showing a constitution
of a cathode ray tube;

Fig.-6 is a perspective view showing a conventional
method of coating carbon inside cathode ray tube funnels
based on the flow coating process;

20 Fig. 7 is a perspective view showing a state of
attaching a getter spring to a projected portion of an
anode button: and

Fig. 8 is a sectional view showihg a constitution
of an anode button. |

25V

DESCRIPTION OF THE PREFERRED EMBODIMENT

Preferred embodiments of the present invention will
- be explained hereinafter referring to Figs. 1 to 4.
_ In Fig. 1, reference numerals 1 and 2 denote a
30 funnel and a neck portion, respectively, of a cathode ray

tube, both of which are conveyed into an interior carbon



anode button; and Fig. 8 is a sectional view showing a constitution of an

anode button. 25 DESCRI PTI ON OF THE PREFERRED EMBODI MENT Preferred

enbodi ments of the present invention will be explai ned her éDsggmlagr 2005

referring to Figs. 1 to 4. In Fig. 1, reference nunerals 1 and 2 denote a
30 funnel and a neck portion, respectively, of a cathode ray tube, both of
whi ch are conveyed into an interior carbon 8 7 Decenber 2005 coating
apparatus whil e being supported by a cone support, which is an accessory

of a carrier cBathhgeaPEQréﬁJé Qeh & 851 dd SUSRFICRY HyPR SRRt ,

Ref erence nuner al denot es an anode button provided’S inside the funnel 1,
to which a pwbjiebt &d pora¢ersspriy ofroviatoresn pad.ettdepr sjceess dat from t he

i nner wal |l oOf. n 1 for..a cqonveni ence of attaching a getter spring
29 (see Fig.B}%g8¥hgﬂgn$%$$d?o%ﬁﬁ?ﬁﬁguééﬂQWﬁf fppar atus conprises a 10

carbon injection Ref&ténée Winidrd NjE WendtHLEdr0 anddeb 8t ont pravRasit i on on .
the inner_surface of the funnel portion 1 approx. 10 mm down fromthe

upper edgt thBFéde the £upiph Yedift Ahinh wapreirated pegkien dgishe

| nj ection of prbeabllso! & AR HldlaP il HARGE FRTHBOEOENLS MOVing
t hese conponents, a carbon ta or storing the ‘interior. carbon 5, a
carbon punp funheil 3Iupel ya ngpmvenidmdeerdadratdadidmgs asyetedr spichagcar-bon

tahk 9 througg ?See Fig. 7).
The interior carbon coating apparatus comprises a
. 10 carbon injection nozzle 6 which injects interior carbon 5
{“) to a position on the inner surface of the funnel portion
1 approx. 10 mm down from the upper edge thereof, a
carbon regulating valve 7 for regulating the injection of
the interior carbon 5, a multi-axis robot arm 8 for
15 moving these components, a carbon tank 9 for-storing the
interior carbon 5, a carbon pump 11 for supplying the
interior cérbon 5 stored in the carbon ténk 9 through a.
hose 10 to the carbon regulating valve 7 and the carbon
injection nozzle 6, a carbon recovery tank 12 for
20 collecting effluent interior carbon 5 from the lower neck
‘ portion 2 after flowing down on the inner surface of the
) funnel portion 1, and so on. |
The apparatus further comprises a spot air nozzle
13 for spot—blowing the air while being supported to be
25 _ movable upward and downward via an air pipe 14 by‘a
vertical moving mechanism 15, where the spot air nozzle
13 being provided at a position not causative of '
interference with the carbon injection nozzle 6 which
travels with the aid of the multi-axis robot arm 8 along
30 the upper periphéry of the funnel 1 while injecting the

interior carbon 5, and at a position opposed to an anode



hose 10 to the carbon regulating valve 7 and the carbon injection nozzle
6, a“carbon recovery tank 12 for 20 collecting effluent interior  carbon 5
fromthe | ower neck portion 2 after flow ng down on the i Ak¥celberl8e of
the funnel portion 1, and so on. The apparatus further conprises a spot
air nozzle 13 for spot-blowing the air while being supported to be 25
nmovabl e upward and downward via an air pipe 14 by a vertical noving
mechani sm 15, where the spot air nozzle 13 being provided at a position

not causati Veu@fon Bt prb6i88geiNkifet Bife CAIPRIY inj ection nozzle 6 which
travels with the aid of the nulti-axis robot arm8 along 30 the upper

peri phery of the fUhme$Pdt iy endozdetihds ladtaichedr oor ther Bod 6f and at a
position opp d.t anade.9 7. PDecenber 2005 button 3 prowvided i.nside the
BE L BeRP ATE0P1Pe 1 Fe Eh Y e e A S Brebhtated

funnel 1. The Spot "air nozz --bent air

pi pe 14, andnb%ztenpasefdgod 8o pesfHiné atoldpaZL vidt Ry di dnetd2 bitne hol es
13a with a diameter of 5 ap&rox. 0.5to0 0.8 mm The fine holes 13a are
al i gned, 2s SRERAXiInOFPgto2R:8 WB.that several numbers of which cone

vertical |y in |ingne 29deSRypEal 1 SUNDEL S o ChLURAOLIZGaGAl LY 11 |1 ne
at a lower position, so as to ensure an oﬁ{lnally-controﬁle 10 spot air
bl ow whi ch f spcébatheeténal ofutibers nd£ rwlnkcle ardmen vertinjaddtyednf Admet he

car bon injecgh n _nozzle 6 d _flows down fromthe u r. edge porti%n of
the funnel 137 BSVERH BBBRETS HEE (Vb G SRR G P ALY 12 e
a lower position, so as to ensure an optimally-controlled
- 16 spot air blow which forces the flow of the interior
k“) carbon 5, injected from the carbon injection nozzle 6 and
flows down from the upper edge portion of the funnel 1,
to round about the projected portion 4 of the anode
button 3 as if the interior carbon 5 avoids the projected
15 portion 4.

The spot air nozzle 13 is positioned distant by "L"
of 40 to 50 mm from the inner surface of the funnel 1 as
shown in Fig. 3, so as to adjust an angle 6 of air blow
within a range from 50° to 80° . Here, it is sufficient

20 for the pressure of the air blown theretoc to be about
0.01 to 0.02 MPa.

Coating of the interior carbon 5 on the inner
surface of the funnel 1 using the above-mentioned coating’
apparatus is effected first by descending the spot air

25 nozzle 13 With-the aid of the wvertical moving apparatus
15, and setting the spot air nozzle 13 at a positién
opposed to the ancode button 3 as shown -in Fig. 3, and
alldwing the spot air blow toward an area S which is
located slightly upward the anode button 3 and in front

30 of the carbon injection nozzle 6 along the moving

directionrthereof as shown in Fig. 4.

10



button 3 as if the interior carbon 5 avoids the projected 15 portion 4.
The spot air nozzle 13 is positioned distant by 'L" of 40 _to 50 mmfrom
fhe inner surface of the funnél 1 as shown in Fig. 3, so ad Reembei9p5an
angle O of air blow wthin a range from50" to 800 . Here, it is
sufficient 20 for the pressure of the air blown thereto to be about 0.01
to 0.02 MPa. Coating of the interior carbon 5 on the inner surface of the
funnel 1 using the above-nentioned coating apparatus is effected first by

descendi ng the sp ' -\ L. of 1he vertli Vi ng
apparatus 15, ang'tfé%ﬁ Fﬁg ?ﬁ@égoéﬁé\%%‘é‘y}f‘éﬁ%ﬁe a{ o pso%ftafhc?%% &%OSM to
t he anode butthenadods dhdwoni B, Fithe Sarboml cettovi ngaide Bpad cpendd,ow

toward an area .S ghich bs |.ocat ed sli htlg upward the anode button 3 and
in front 30 8% ABSSPEBRM APdECEIAMNBISTLEE & A BHRPYIE FRATF i rect i on
thereof as sheper PePighety &8 tnPeeehbel 2OAR: Y tefsdlie-LRIP UM NI ection

nozzle 6 is set ahead of the anode button 3, the carbon control valve 7 is
opened, andipferdgrbearbepebti ba bberely 6eoat nove dirdiernipn anhopeon

peri phery of e, el l.while_discharaqi he 5 interior carbon 5, to
t her eby coattbﬁelﬁﬁggrﬁgffgnggﬁ gﬁe f#éb%ﬁﬁ%T surface of the funnel 1.

The interior carb@heSindegebar gadbbh o) tdEs@RpE frireHORaIDORl € 6 onto
the inner surface of the funnel 1 is certainly prevented from bei ng
caught by thénﬂPﬁFéePeBOZZle 6 onto the inner surface of the funnel 1,
' is certainly prevented from being caught by the projected
{') 10 portion 4 of the anode button 3 by virtue of the spot air
e blow toward the area S around thereof shown in Fig. 4
effected at least when such interior carbon 5 flows down
to reach the anode button 3.
Such spot air blowing during the interior carbon
15 injection toward the area S slightly upward the anode
button 3-can effectively direct the down-flow of the
interior carbon 5 to round about the anode button 3 as
indicated by an arrow F in Fig. 4, to thereby ensure
uniform coating of the interior carbon 5 on the inner
20 surface of the fumnel 1 without causing adhesion thereof
to the projected portion 4 of the anode button 3.
_ The anode button 3 now has fb be electrically
connected with the interior carbon 5 at fhe lower portion
thereof although the projected'portion 4 thereof should
25 not have the interior carbon 5 adhered thereon.
Hence, there are two possible methods for coating
- the interior carbon 5; where one method is such that the
funnel 1 is pre-coated with the interior carbon 5 only
around the anode button 3 and then subjected to the flow
30 coating; and the other method is such that the funnel 1

having no pre-coated interior carbon 5 is subjected to
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10 portion 4 of the anode button 3 by virtue of the spot air blow toward

-the area S around thereof shown in Fig. 4 effected at |east when such

interior carbon 5 flows down to reach the anode button 3. 78geambpR00§; r

bl owi ng during the interior carbon 15 injection toward the area S slightly
upward the anode button 3 can effectively direct the down-flow of the
interior carbon 5 to roundabout the anode button 3 as indicated by an-
arrow F in Fig. 4, to thereby ensure wuniformcoating of the interior
carbon 5 onfle¥ thaeflow geatiee- of the funnel 1 without causing adhesion

t hereof to the Eflceq:ﬁg_tggpﬁ(gpljﬂg{héldof%ﬁgft%n‘?%gs]{)&ltéaqcnio% f'l(')he anode button

3 now has to be electricall connect e Interior cafﬁon 5 at the

| ower portipneveheingf thet Hdhgi dleopr the cigeepivyt | @rvbd Mereamishoul d 25
not have the interior carbon 5 adhered thereon. Hence, there are two

possi bl e metRolBef BFOIBEEPAPOTHECR nt e¥ bl BHHIFE 5, 5MIRE E¥he nethod i s
such thaj thetetsbPelatnds §'£s CGOALELAELY %ﬂdﬂﬂ{é UndFY BRIt 2008 ¥

around the anode button 3 and then su | ecte the flow 30 coating; and
t he ot her nkthedsuzestiod ¢hatctrieanl uromhedtidrayi nin rengir easeat @wliynt eri or

bon 5 is_subjected to 11 7 De 2005 flow the fl ting. In th
ormer net HBEDORI §L8 BOREI GEFATTOh Throo T MG R Aot (he

interior cappoRibhiRi thy ré@uitendiivd atd£erI¥d 0D theMddovelikdinae, since
the interior carbon 5 is pre-coated around the anode button 3
suffice, so that no excessive consideration is required
10 for defining an air pressure, a blowing area, a timing
for interrupting the air blow and the like to avoid
splashing or omission of the carbon. In particular with
regard to the air blow, the blowing'at least when the
interior carbon 5 injected and flows down to reach the
15 anode button 3 will suffice, and it is sometimes
'allowable_to sustain the air blow without interruption
even after the flow of the interior carbon 5 went by.
In the latter method with a non .pre-coated funnel 1,
too strong air blow for interrupting the flow of the
20 interior carbon 5 may undesirably cause carbon omission
around the anode buttoh 3, to thereby inhibit electrical
connection between the lower portion of such anode button
3 and the interior carbon 5.
It is fherefore important to define an air pressure,
25 a blowing area and the shape thereof, a timing for
interrﬁpting the air blow and the like to ensure
electrical connection and to avoid adhesion of the
interior carbon 5 to the projected portion 4.
Empirically saying, while depending on sét
30 conditions of the spot air nozzle 13 and viscosity of the

carbon to be injected, the spot air blow can be activated
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to ensure the electrical connection. In such case, only .a spot air blow
.effected by setting the spot air nozzle 13 within the requirenents
described in the above will suffice, so that no excessive! PEFHERFELN on is
required 10 for defining an air pressure, a blowing area, a timng for
interrupting the air blow and the like to avoid splashing or om ssion of
the carbon. In particular with regard to the air blow, the blow ng at

| east when the interior carbon 5 injected and fl ows down to reach the 15
anode but t oA™3 &R ellongpitefeargadSi upvardokhei prajeat¢dvdreion 4usf ain t he

air blow w ut, nte .o e t O\ O he i.nterior carbon 5
went by. Inkt%é%PE?%é%&#E%hog aﬁghgéi%%gi%rgﬁg%gté% %%éwéﬁrqén too strong
ai r bl ow forlnijecedonphniorglehé &alongothéhmoZngnitréoticartiversofpy '

undesirablyéggrse c%rbqn om ssion _around_the anode button 3, to thereby
inhibit el e@PM €8P PEoARBELLBRATEE RedntPht- PofeFOPSS 136 BItR&ich anode

button § apdrbpe HALRLEIHNCALRSNeSs dbas'bédtB%Ef & AR tianie d,p glefine an
air pressure, 25- a blowing area and the shape thereof, a timng for
i nt errupti ndcceading howughdmehbofli ka volemnsufkowedcthe claltemimecti on and

Evpir cal 1y anuoe® aEa1alhTk RheE8 RE, TagSehith FrEhs b ahansl “ui
nozzle 13 amg thecepbtyasf blew s6r89Mbe B6 bphesd askcdBivnl @ r bl ow

can be activated 12 7 Decenber 2005 in an el ongated area S upward the
proj ect ed pgpppghy4pgpvent adhesion of the interior carbon 5 to the -

_ 10 projected portion 4 of the anode button 3, and a slow
(3' down-flow of the residual interior carbon 5 comes down"
from the upper portion of the funnel 1 after the
cessation of the spot air blow can spread over the lower
portion of the anode button 3 to thereby complete the
15 carbon coating so as to ensure the electrical connection.
Hence according to the foregoing embodiment, the
interior carbon 5 can cerfainly be coated while
preventing the interior carbon 5 from-adhéring to the
projected portion 4 of the anode button 3 and from
20 splashing and being omitted, which can be accomplished
irrespective of whether the funnel 1 is partially pre-
coated with the interior carbon 5 in an area around the
anode button 3 or not.
The coating apparatus of the present invention can

25 readily be manufactured or improved only by adding the

spot air nozzle 13 to the conventional apparatus.

Although the invention has been described in its
preferred form with a certain degree of particularity,
30 obviously many changes and variations are possible

theiein. It is therefore to be understood that the
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t he.anode button 3 and slightly ahead of the carbon injection nozzle 6

-along the noving direction thereof, and can be inactivated 0.5 to_ 1.

seconds after the 5 carbon injection nozzle 6 passed over ?F@“@Nﬁﬁ@xﬁbtton
3. According to such nethod, a volune flow of the interior carbon 5 _
i medi ately after the injection will be directed by the spot air blow so
as not to spread excessively to thereby prevent adhesion of the interior

carbon 5 to.the 10 projected portion 4 of the anode button 3, and a sl ow
down- f|OMIOPrFﬁ8nFe£ %EFlPﬁtg?YoPec%F%%ﬁl@PQcﬁﬁE?EH%ﬁP thamahe upper
portion of thecipnpghi} @bteribde néessatd Pl t Mn%"fr M an
spread over the |ower "~portion of the anode butto to thereby conplete
the 15 car b8fcpeadhdgthe sprid theveeft he electrlcal connection. Hence
according to the foregoing enbodinent, the interior carbon 5 can certainly
be coated while preventing the |nter|or carbon 5 from adhering to the
projected portion 4 of the anode button 3 and from 20 spl ashing and bei ng
om tted, which can be acconplished irrespective of whether the funnel | is
partially pre- coated with the interior carbon 5 in an area. around the
anode button 3 or not. The coating apparatus of the present invention can
25 readily be manufactured or inproved only by adding the spot air nozzle
13 to the conventional apparatus. Although the invention has been descri bed
inits preferred formw th a certain degree of particularity, 30 obviously
many changes and variations are possible therein. It is therefore to be
understood that the
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13 7 Decenber 2005 present invention may be practiced otherw se than as

.specifically described herein without departing fromthe scope and the

sprit thereof. 7 Decenber 2005 WHAT 1S CLAIMED IS 1. A net/Hédewber¥i ng
interior carbon inside a cathode ray tube funnel in accordance with the
flow coating process, conprising the steps of: 5 spot-blowing the air
around an anode button provided inside said funnel at |east when said
interior carbon injected through a carbon injection nozzle onto an inner
surface of JEHAT iFnRAAIMESNI Sdown to reach said anode button; and 10

preventing said i l Or f.rom. adh ring Lo ro' cted on of
sai d anode EUttoﬁ‘hgﬁﬁﬁﬁ%gﬁégﬁgglgg %gg ?ﬁarln EPPBr Egég%n |?é¥hﬁé
cat hode ray daybeubendeinned dhakgedrianEbavith, tneerebw dbathgg spot - bl owi ng

of the air is interrupted after said carbon injection nozzle for injecting
sai d i nt eri ®FOC&Hon NPT isAEY kRer S88PFa€:0of said funnel passes over

sai d anoge bUttO%Pd%QﬁiowIB% %ﬁ%hggrogrSQﬁ&'QH ?H%?é!gﬁﬁfégﬁgﬂ%gfﬁgge a

cat hode ray tube funnel as ¢lalnmed In.-any one o aim arm 2
wher ei n sai dnsydlte- Isladyd m@nmblthé deastswhenf safiddinbemidr acqdsern i on above

the pro ected ortlo ai d anpde buttop,and slightly ahead of said
et bon e’ | AfdRtitee ReToughe o cARBER: Phacohi AR RoerEer oRLs Hn ST

surface of said funnel flows down to reach said anode

button; and

io preventing said interior carbon from adhering to a
Q' projected portion of said anode button.
2. The method of coating interior carbon inside a

cathode ray tube funnel as claimed in Claim 1, wherein
15 the spot-blowing of the air is interrupted after said

carbon injection nozzle for injecting said interior

carbon onto the inner surface of said funnel passes over

said anode button.

20 3. The method of coating interior carbon inside a
cathode ray tube funnel as claimed in any one of Claim 1
and Claim 2, wherein said spot-blowing of the air is
effected toward a position above the pfojected portion of
said anode button and slightly ahead of said carbon

25 dinjection anzlg for injécting said interior carbon.along

the moving direction thereof.

4. An apparatus for coating interior carbon inside a
cathode ray tube funnel in accordance with the flow
30 coating process, which comprises a spot air nozzle for

spot-blowing the air provided at a position not causative

15



the noving direction thereof. 4. An apparatus for coating interior carbon

.inside a cathode ray tube funnel in accordance with the flow 30 coating

process, which conprises a spot air nozzle for spot- bl ow hifeeerabes29os
provided at a position not causative 15 7 Decenber 2005 of interference
with a nozzle for injecting said interior carbon so as to be opposed to an
anode button provided inside said funnel. 5 5. The apparatus for coating
interior carbon inside a cathode ray tube funnel as clainmed in Caim4,
wherein saPd ipberferengezvithsacorpobediof dnjpectinatsaidorierinwing a

I i | hol es. . Ih f ' ' | b
Pnsi de & cAPRBAS o, Fub8 PR eRrSa R o N Can Qe B A 4 e

Caim5, wheneiflesaafldspahnalt nozzle is set so as to adjust an angle of
air blowwthin a rangée from50- to 80G away froman inner surface of said
funnel. 15 .16

5 5. The apparatus for coating interior carbon inside a
cathode ray tube funnel as claimed in Claim 4, wherein
said spot air nozzle is composed of a perforated nozzle

having a plurality of fine holes.

o 10 6. The apparatus for coating interior carbon inside a
L cathode ray tube fumnnel as claimed in any one of Claim 4
and Claim 5, wherein said spot air nozzle is set so as to
adjust an angle 6f air bldw within a range from 50° to
80° away from an inner surface of said funnel.
15
("
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