2224158 1 METHODS CF. NANUFACTURING PHOSPHOR SCREENS FOR CATHODE RAY TUBES
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cannot pa t her et hrough, due to the existence, of
P 58 forming phc?sphor stripes o? a pre etermined pattern, to form a phosphor

screen on the inner surface qf the panel. _In general, similar

processes are sequentially repe_atedly carried out to form a green
phosphbr stripe, a blue phosphof stripe and a red phosphor sﬁripé.

Then, the produét is dried and is uniformly coated with an agueous

\—/ 25 solution containing, for example_; an acrylic resin (for example a resin
k sold as PRIMAL (RTM)). The product is again dried to form an acrylic

resin-based film, which is a so-called intermediate film, on the

phosphor stripés. Thereafter, A metal back layer is formed on the
intermediate film by an aluminium vapour deposition process,. and then

30 | the product is baked to remove the intermediate film formed beneath the

metal back layer.

In this method, however, as shown in Figures 1A and 1B of the
accompanying drawings, phosphor particles 21 are crowded or overlap one
‘another on a panel 22, so that they are brought into surface contact

35 with one another. Each single phosphor particle 21 has many contact
portions. Thus, when a phosphor particle 21 is activated by the
bombardment of -electrbns. to emit light, the light emitted from. the
phosphor particle 21 cannot pass therethrough, due to the existence of



2 many co

| ayer. Mo
shown in

may be di
formed th
The net al
t he pi nho
surface o
dr aw ngs.

| over ed consi dMoxBeYer.AkR Jhgi skpaeofem aapyfackuring the phospharcsereen, asovi ded |

ntact portions, and hence t'he bright ness of the phosphor screen is
deteriorated. In Figure 1B, reference nuneral 23 designates a netal back

reover, in the stage for nanuf%\cturi ng the phosphor screen,
Fi gure 2A of the acconpanying

as 5

rawi ngs, the phosphor particles 21

spersed in a displaced condition, and a so-called pinhole H{$

a5l TELe. NG HERE R0 S sRERUTHE B ool oREAET 27

lig @mdom@actls Ediguire okB.i mf’arnad:e ymenadhé& debtgrites 4 metal
f % e@@ 22, as shown in Figure 2B of the acconpanying
h? 'S ndi t

i on causes the brightness of the phosphor to be -

a net hgd %om&uf Pighei 0o &Q%&ﬂﬁm&&h@%a&@ﬁgﬁ eRd Bﬁgé‘pH&Ypér'%Qelest he

met hod 15
phosphor

and resi npastformed thiroupl the SNESphoe m&crésazal €8 cohminiicatd AvithCEIMEL I €S

in an aqu
agent and P

I ayer,gn
I nt erredi

will now mecorranying ddntavings. ofﬂ%ﬁam@bmn hcauseer the drightriessaof otipanyi ng

onprising th

7k BRY e LSS fne Pl ackd (SRR DP o Agsorralbed i RirBo

res

TR ey £ SO Py A PREER it ot Tt Pk Soede

W th sai d stagpeesters tbe fpdnhole Ht‘amiphmtascs adth droimtergalhly itotchezsethent e

YAbsc PUGSPLY SET SRD: LOLIT B, @ I ALWRASK | YR O3S Ue!

a "M~ and n produc nven

i on

dr awi ngs, ﬁhggwhqgtbémbggréd kénddebapry.e referred to by like references,
i'ch:” Figures 1A and 1B are diagrans used to explain pr obl em

and in wh

pri or phosphor %"GP§@W€ 8¢ the present; ifjyeRtionthere 38 P&‘P@G?Qa@r%ﬁﬁé‘%s‘éfa to

eXpl ai n t hAnBf &VuSIh Ol a SpHYsPhOr Cscreef Por M JURRGE OFayS GUBE); tHedl GidkRSd 3A tO
arféprocess di agranms showing a nethod of nmanufacturing a phosphor screen

for at

IFOARTIS1P8t thfe 84ARF &féording to the present invention: 35

Fi gures 4/ireparidg ar %udpétiﬂlaﬁswsexﬁbﬁeﬁdmg)laal phokbRorn GiateRi 41 h’hvﬁ:h@sahor-

particle
explain t

and _a_resi articl e Fkglﬁes 2ondd B Are di agrans u avmg

FYCERES BRES ST 1ié° of 3 i clométres resin p
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" containing a photosensitive resin, a dispersing agent and a binder;

20

25

coating an inner surface of a cathode ray tube with said suspeiiéion to
‘form a phosphor screen; '

forming an intermediate layer on said phoéphor séreen; _

forming a metal back layer on said intermediate film; and then
baking the product. |

The  invention will now be described by way of example with

- reference to the accompanying drawings, throughout which like parts are

30
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referred to by like references, and in which:
"Figures 1A and 1B are diagramé used to explain a problem of a
prior phosphor screen; '

Figures 2A and 2B are diagrams used to explain the problem of a
pinhole of a prior phosphor screen;

Figures 3A to 3I are process diagrams showing a method of
manufacturing a phosphor screen for a cathode ray tube and according to
_the present invention; ' _ '

Figures 4A and 4B are diagrams used to explain the action of a
rhosphor particle and a resin particle; '

Figures 5A and 5B are diagrams used to explain the actions of the

phosphor material and the resin particle in a pinhole; and

reparing a suspension ‘¥n suspending a -

a



phosphor material and the resin partlcle in a pinhol®; d&nd 3.Figure 6 is
a graph showi ng change of a brightness increasing ratié¢ vmth respect to the
di aneters of the phosphor material and the resin partlcles Re'si'n
particles, for exanple, polyet hyl ene partigles 2 (Figure 5 .3A) were m xed
into aﬁa.aqueous solution 1 containing a photosensitive resin made of

-anmoni um bi chromate or the like, a dispersing agent such as a surface
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phosphor stri ﬁe formed | petweens predateppingdy Caghen SEriPRE Hol lpeenyiswre 3D).

part icles 2 i Qlﬁﬂ%t@&u%hégﬁh&egtrlpes of second and third colours, for example,
20 - blue phosphor stripes 9B and red phosphor stripes 9R were formed on the

was

other blank portions 8 (see Figure 3E).
An acrylic resin solution 10 was uniformly coated on the whole
surfaoe'of the product including the phosphor stripe 9 (9G, 9B and 9R)
&_, " as shown in Figure 3F, and was then dried to form an acrylic resin-

25 Dbased intermediate film 11 (see Figure 3G). Thereafter, an aluminium
film was formed on the intermediate film 11 as a metal back layer 12 by
an aluminium vapour deposition process to form a product illustrated in -
Figure 3H. Then, the product was baked to complete the process (see
Flgure 31).

30 The action of the polyethylene particles 2 on the phosphor
pqrticles 3 in the stages from the process for forming the phosphor
stripe to the baking process will be described with reference to

Figures 4A, 4B, 5A and 5B. For éimplicity. only the action of the
polyethylene particles 2 in the greeh phosphor stripe 9G will be

. . 35 described, because the polyethylene particles 2 in the blue and red
phosphor stripes'9B and 9R achieVe_the same or similar actions and

effects._



phosphor stripes 9B and 9R achieve the same or simlar actions and effects.
4 In the stage in which the phosphor stripe.9Gis formed, as shown in

Fi gure 4A, the phosphor particles 3 and the pol yethyl ene particles 2 are
randonly arranged on the panel 6, and the phosphor particles 3 are not
brought into contact with one another due to the existence of 5 t NEy™

pol yet hyl ene particles 2, which separaté‘the phosphor particles 3. Weén .
under such conditi ons, t he intermediate film 1l and the metal back layer 127
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i nt er medi@t estep ihsdel Faguret BB .neThals, bepake$ @y are f‘_@ﬂnedabetweémrthedadjaneiw t he
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Thus, when t pgryicoedic3. | Thhakemhe bhighiRésy dfaeke | gvephol? sksednoii®ll w00t hly
to cover ‘the, upper iurfac’e'. of the pinhole H as shown in Figure 5B. Under
this condltléﬂ PPe%l ectrons strike the phosphor particles 3, then the

i ght enmi%ted froﬁmttm'! pltegphior whach | HeephB8sphorr eftipet 86 bn fdreedur fface of

the metal 30pnhodiack daﬁt’ﬁ!leg-%a'@ﬁ% pb&te dRL P13k Ry 'ﬂrbﬁ’ertt:bé‘s H%é ru%Ed Sl&'htaaﬁ?

effect of the net al t hus preventin og ht ness from
bei ng | ower ed"yeqRKREEE] 8F ¢ splaged ﬁés?ﬁrﬁh‘b’f gthgre Pg&r 81‘6‘ Rolls™bwP] he
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(polyethyl eng Bﬂrerr" ﬁleeﬁgnhglé ‘%ll ﬁﬁr{d\éﬁlyt Oag *lf‘eu as being between the phosphor
20 particles 3, so that the polyethylene particles 2 fill up the pinhole
H (see Figure 54). 1If the intermediate film 11 and the metal back:
layer 12 are formed under the above-mentioned condition, the
intermediate film 11 and the metal back layer 12 are prevented from
J; entering the pinhoie H, so that they are formed substantially along the Q_J'
25 upper surface of the phosphor stripe 9G. Thus, when the product is
baked, the metal back layer 12 is formed smoothly to cover the upper
surface of the pinhole H, as shown in Figure 5B. Under this condition,
if electrons strike the phosphor particles 3, then the light emitted
from the phosphor particles 3 is reflected on the surface of the metal
30 back layer 12 near the pinhole H by the mirror surface effect of the
metal back layer 12, thus preventing the brightness from being lowered
by the existence of the pinhole H. ' ‘

Figure 6 shows how the brightness changes with the partlcle size
of the resin particles (polyethylene particles) 2 relative to the

35 phosphor particles 3. .
In the graph of Figure 6, graph lines 1, II and II1 illustrate a
change in brightness' with an increase in the size of the resin
particles 2. Lines I, II and III are for an average particle size of



35 phosphor particles:3. In the graph<of Figure 6, graph lines I, Il and
W1 illustrate a change in brightness:-with an increase in the size of the-
resin particles 2. Lines I, Il and Ill are for an average particle size of
5 the phosphor particles 3 of 12, 6 and 3 Picronetres, respectively. The
averagéwparticle size of the resin particles 2 were plotted for 2, 5 and 12
m cronetres, respectively. FromFigure 6, it is thus apparent that the
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phosphor. particles 3, and the resin particles 2 prevent the phosp

particl ed03 iRa3prishh.aBereERIGE AfiotRferto petRKoduped Hiakithg phaseber sargenpo

pl aces in whiglyst hecre@sine RREtblgBEnesgiere located are left as the spaces
a, so that the phosphor garticl es 3 are_barely in contact. with one another.

ThuSw/ the |ight en?®SPon2SROTEIRE FRo M APORe (deseriRedamethod, oY imaguf aghring
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possi ble to use other resins : o o _
particles 3 from contacting one another. After the baking process, the

20 _placeS'in which the resin partiéles 2 were located are left as the
spaces a, so that the phosphor partiéles 3 are barely in contact with
one another. Thus, the light emission of thelbhosphor particles 3,
resulting from bombardment by electrons is more effective, and the
brightness of the phosphor screen is increased.

25 Morebver, in forming the phosphor screen, even when a pinhole H
is formed by the displaceﬁent or_eccentric dispersion of the phosphor
particles 3, the resin particles 2 enter and fill the pinhole H.
Therefore, when the metal back layer 12 is formed, it is smooth, thus
preveﬁting the brightness from being deteriorated due to the existence

30 of metal in the pinhole H. =

" While in the ﬁbovermentioned embodiment, polyethylene particles
are used as theiresin'particles 2; it is possible to use other resins

e ' whose partiéle sizes can be freely selected and which can be completely

_ removed in the baking process (Figure 3I). The resin particles may,

35 for example, be polystyrene pafticles.



whose parti'cl'e si zes can be freel y 's;el ie‘ct ed: and whi ch - can be conpl etel y
removed in the baking process (Figure 3l.). :The:resi'n particles may 35

for exanple, be polystyrene particles. 6 * A
met hod of manufacturing a phosphor scregen for a cat ho the

met hod conprising the steps of: 5 preparing ’&ﬂmﬂ uspendw’g a
phosphor material having an average particle si Al Ccrometres

and resin particles having an averaggLaggicle S|ze of 5 to 12 micronetres 1
in an aqueous solution containing a photosensitive resin, a dispersing .
agent and a binder; coating an inner surface of a cat hode ray tube with B
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~accor di ng °P8ting, A Hnner syrdape Bl?ﬁfhE@%lrﬁé' tube With said susPensmn to

10 form a phosphor screen;.
' forming an intermédiate layer on said phosphor screen;
forming a metal back layer on said intermediate film; and then _ o
baking the product.

15 _
2. A method according to claim 1 wherein said resin particles are
polyethylene. '
3. A method according to cléim 1 wherein said resin particles are

20 polystyrene.

by, A method of manufacturing a phosphor screen for a cathode ray

tube, the method beiﬁg substantially as hereinbefore described with

reference to'Figures 3A to 3I of the accompanying drawings. W

25 _
5. A phosphor screen for a cathode ray tube, the phosphor screen
having been made by a method according to any one of the preceding

claims.




