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HETHQD OP MANQFACTJJRING CQLQR SELECTING APPARA'l'US 

lQR CATHODE BAY 'IUBB I 

BACKGROUND OF THE J:NVENTJ:ON 

1. Fie1d of the :Invention 

'!he present invention re1ates to a method of 

manufacturing a co1or se1ecting apparatus. for a cathode ray 

tube preferred to assemb1e a co1or se1ecting apparatus 

having a frame and a co1or se1ecting e1ectrode we1ded 

together. 

2. Description of the Re1ated Art 

J:n a cathode ray tube, a co1or se1ecting 

e1ectrode on which vertica11y-continuous striped thin meta1 

s1its (aperture gri11e) are formed is se:t to a frame and 

co1or disp~ay is performed by the co1or se1ecting 

e1ectrode. ·J:n this cathode ray tube, three e1ectron beams 

emitted from an e1ectron gun G are def1ected to scan the 

who1e of a phosphor screen and each e1ectron beam is 

interr'1pted by a co1or se1ecting_e1ectrode and reaoh~s the 

phosphor screen on1y when passing through the s1its of the 

co1or se1ect:l.ng e1ectrode, and it is app1ied to the 

phosphor of its corresponding color. 

As shown in Fig.1, the co1or se1ect:l.ng 

appar~tus has a structure .in which a co1or selecting 
• 1·. :· ... ,.' 
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e1eotrode 5 :Ls set to a frame 1 set in a cathode ray tube 20. 

As shown in Pig. 2. the oo1or se1eoting apparatus 

10 in a cathode ray tube 20 has a structure :Ln wh:Loh the 

oo1or se1eoting e1eotrode 5 with the striped th:Ln meta1 

s1:Lts :Ls set to· frame members la and lb of the frame 1 

obtained by we1d:Lng and jo:Ln:Lng frame members la. lb. lo. 

and ld each other so that they are rectangular. and a th:l.n 

wire (damping wire) 9 :Ls set to the color selecting 

apparatus 10 between frame members lo and ld 

perpend:Lou1ar1y :Lnterseot:Lng the striped th:l.n metal s1:Lts 

to prevent the vibration of the striped thin metal s1its. 

Moreover. the oo1or selecting electrode 5 with a 

vertioa11y-oont:Lnuous striped s1:Lts has a marg:Lna1 portion 

Sa to be removed :Ln the manufacturing step_ at its margin. 

Figures 3A to 3B are views showing a procedure 

for assemb1:1.ng the oo1or se1ect:Lng apparatus 10. 

As shown :Ln Pig. 3A. the frame 1 :Ls he1d between 

the holder 6 with a curvature c1ose to that of the frame 

members la and lb wh:l.1e app1ying a oompress:Lve force P to 

the frame members la and lb. the color se1ect:Lng e1ectrode 

5 is mounted on a ho1der 6. 

'lb.en. as shown :Ln Pig. 3B. the color selecting 

e1eotrode 5 is pulled at a force f by ho1d:Lng :Lt by a 

press:Lng j:Lg 7 so that the color se1eot:Lng e1eotrode· 5 ,. 

wh:Loh :Ls mounted on the holder 6 does not loosen. Under 
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the above state, the frame 1 is pressed against the co1or 

se1ecting e1eotrode and thereafter, as shown in Fig. 3C, 

the co1or se1eoting e1ectrode 5 is we1ded to the frame 

members la and lb by pressurizing it with a discoid we1ding 

electrode 8 and rotating the disooid we1ding e1eotrode 8 

a1ong with the frame members la and lb. 

Dien, as shown in Fig. 3D, the holder 6 aQd the 

pressing jig 7 are removed and the compressive force P 

app1ied to the frame members la and lb are released. Then, 

as shown in Pig. 3B, assemb1ing of the oo1or se1eoting 

.apparatus 10 is completed by removing the margina1 portion Sa 

-Of the oolor se1ecting electrode 5 jutting out of the frame 

1. 

Moreover, as shown in Pig. 2, a damping wire 9 is 

mounted to the color selecting apparatus 10 so as to 

perpendiou1ar1y intersect the striped thin metal slits 4 in 

order to prevent vibrations of the striped thin meta1 slits 

4. 

Figure 4 is a view showing the state of the co1or 

se1ecting electrode 5 at the start of we1ding between the 

oo1or se1eoting electrode 5 and the frame 1 described in 

Pig. 3C •. 

As shown in Pig. 4, the co1or se1eoting 

electrode 5 p1aced on a predetermined position on the frame 

members la and lb is welded with the frame members la and 
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lb whi1e rotating the discoid welding electrode 8 to which a 

depressive force W is applied. In this case, if a welding 

start position is set to any position of the marginal 

portion Sa on the color se1ecting e1ectrode 5, the discoid 

we1ding e1ectrode 8 may turn up an end of the co1or 

se1eoting e1ectrode 5 nearby the we1ding start position. 

Therefore, as shown in the c:Lrc1e A drawn by a dotted 1ine, 

bumps are formed on the co1or se1ecting e1ectrode 5 nearby 

the we1ding start position. The bumps on the co1or 

se1ecting e1ectrode 5 produce twists and creases on the 

striped thin meta1 s1its 4. 

When these twists and creases are produced, the 

damping wire 9 does not comp1ete1y contact the striped thin 

meta1 s1its 4 nearby an end of the striped thin meta1 s1its 

4 in the stripe d:lrection as shown in Pig. 6. Un1ess the 

striped thi.n metal s1its 4 proper1y contacts the damping 

wire 9, a problem occurs that the vibration of the striped 

thin metal slits 4 (aperture gri11e vibration) cannot be 

prevented. Because the relative positional relation 

between the aperture gri11e and a phosphor screen is 

changed due to the aperture grille vibration, a problem 

suoh as a co1or shift occurs. 

SUMMARY OP THE INVENTION 

An object of the present invention is to provide a 
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method of manufacturing a cathode ray tube pref erred to 

prevent a co1or se1eoting e1e~trode from twisting or 

shift~g when we1~g and securing a co1or se1ect~g 

e1ectrode to the surfaoe of a frame, oapab1e of great1y 

deoreasing vibrations of the oo1or se1ecting e1eotrode, and 

hard1y oausing a co1or shift. 

Aooo~g to the present invention, there is provided 

a method of manufaoturing a oo1or se1eotiDg apparatus for a 

cathode ray tube in whioh a oo1or se1eoting e1eotrode 

hav~g striped t~ meta1 s1its are we1ded on a frame, 

comprising the steps of: forming a p1ura1ity of the striped 

thin meta1 s1its on the oo1or se1ecting e1eotrode, 

providing the co1or se1ecting e1ectrode on the frame, and 

we1ding the oo1or se1eoting e1eotrode and the frame, a 

start~g position of the we1~g being a predetermined 

distanoe from an end of the oo1or se1eoting e1eotrode. 

Preferab1y, the start~g position on the surfaoe of the 

frame is wit~ 2mm from the end of the oo1or se1eoting . 

e1eotrode. 

Preferab1y, the form~g step ino1udes a step for 

forming a we1ding outout in the co1or se1eoting e1eotrode 

where the striped thin meta1 s1its is not formed. 

Preferab1y, the oo1or se1eoting e1eotrode is 

positioned to the frame so that an end of the frame is 

p1aoed in said we1ding outout of the oo1or se1ecting 



6 

e1ectrode, and the we1ding is started from a predetermined 

position in the we1ding cutout of the co1or se1ecting 

e1ectrode. 

Preferab1y, the we1ding is carried out by a discoid 

we1ding e1ectrode. 

Preferab1y, the discoid we1ding e1ectrode is pressed 

on the co1or se1ecting e1ectrode p1aced on the frame, and 

rotated to move on the surface of the co1or se1ecting 

e1ectrode. 

Preferab1y, the circumference of the discoid wel.ding 

e1ectrode is contacted with the surface of the frame at a 

position within predetermined distance from an edge of the 

we1ding cutout in starting the we1ding, and rotated to move 

on the surface of the co1or se1ecting e1ectrode. 

According to the present invention, there is provided 

a method of manuf aoturing a co1or se1ecting apparatus for a 

cathode ray tube further comprising a step of mounting a 

damping wire on the striped thin meta1 s1its at a 

predetermined tension so as to perpendicu1ar1y intersect 

the striped thin meta1 sl.its, after the wel.ding of the 

col.or se1ecting e1ectrode and the frame. 

According to the present invention, there :ls provided 

a method of manufacturing a col.or se1ecting apparatus for a 

cathode ray tube further comprising a step of removing an 

outer periphery of the co1or se1ect:lng e1ectrode after the 
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we1cli.ng of the co1or se1ecting e1ectrod~ and the frame. 

Preferab1y. the we1~g cutout is formed on an end part 

para1le1 with the striped thin meta1 s1its. and removed by 

the remov1.ng of the outer periphery of the co1or se1ecting 

e1ectrode. 

Preferab1y. the provi~g step includes a step for 

tensing the co1or select1.ng e1ectrode at a predeterm1.ned 

force in the cli.rection of the striped th1.n meta1 slits. 

BRIEP DBSCRIP~IOH OP '!rllB DRAWINGS 

'l'hese and other objects and features of the present 

invention wi11 become clearer from the following 

description given with reference to the attached drawings. 

in which: 

Pig. 1 is a perspective view of a cathode ray tube 

having a color se1ecting apparatus; 

Pig. 2 is a perspective view showing a co1or se1ecting 

apparatus; 

Pigs. 3A to 3B are views showing a procedure for 

assemb1ing a co1or se1eoting apparatus; 

Pig~ 4.is .a schematic view showing the shape of the 

marginal portion of a color selecting apparatus at start of 

we1ding; 

Pig. 5 is a schematic view showing a state in which a 

damping wire does not comp1etely contact striped thin meta1 
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sli.tsJ and 

Pi.gs. 6A and 68 are vi.ewe for expla1.n1.ng a method of 

manufaoturi.ng a oo1or selecti.ng apparatus for a cathode ray 
.· 

tuJ?e of the present 1.nventi.on, 1.n whi.oh PJ.g.6A 1.s an 

1.11ustrat1.on vi.ewed from the upsi.de of a co1or se1ect:l.ng 

apparatus and Pi.g.68 1.s an 1.11ustrat1.on vi.awed from the 

lateral si.de of a frame. 

DESCRZP~ZOH OP ~ PREFERRED BMBQDZMB~S 

Pref erred embodi.ments of the present 1.nventi.on wi.11 be 

explai.ned wi.th reference to the attached drawi.ngs. 

Fi.gure 6A and 68 are 1.1lustrat:l.ons for exp1a1.n1.ng a 

method of manuf acturi.ng a co1or se1ect1.ng e1ectrode for a 

cathode ray tube of the present 1.nventi.on, 1.n which Fi.g. 6A 

1.s an 1.11ustrat1.on vi.awed from the upsi.de of an color 

select:l.ng e1ectrode 5 and Pig. 68 1.s an 1.llustrat:l.on vi.awed 

from the latera1 si.de of a frame member la. 

As shown 1.n Fig.6A, striped thi.n metal sli.ts 4 are 

formed on the co1or se1ect1.ng electrode 5 and the color 

se1ect1.ng electrode 5 has a marg1.na1 porti.on Sa on 1.ts 

margin. A predetermi.ned region of the marginal portion Sa 

1.s joi.ned wi.th a porti.on lam to be welded of the frame 

member la by means of we1ding. 

A welding cutout Sb 1.s formed on a margi.nal porti.on 

of co1or selecting electrode 5 para11e1 wi.th the stri.ped 
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thin meta1 s1its 4. 

The we1ding cutoff Sb is formed by cutting out the 

margina1 portion Sa of the color se1ecting el~ctrode S 

correspondent to an end of the frame member 1a and 1b. An 

edge Pl becomes an end of the co1or se1ecting e1ectrode 

after the removing of the marginal portion Sa. 

Figure 6A is a view showing a welding cutout only a 

part correspond~t to•the frame member la, other part 

correspond~t to the frame member lb is also formed in the 

same_ shape and both of the parts are formed· continuously in 

eaOh other. 

The above color selecting electrode is mounted on the 

holder 6, as shown in Pig.3Aa, under the state applying a 

compressive force F to the frame members la and lb of the 

frame 1. 

Then the color se1ect:Lng electrode s is provided to 

t~e frame 1 so that an edge face of the frame member 1a is 

brought to a predetermined position within a region of the 

welding cutout formed on the outer marginal portion Sa of 

the color selecting electrode. As described in Fig. 3B, the 

marginal portion Sa is held by the pressing jig 7 and 

pulled at a tension f so that the color selecting electrode 

s does not loosen. The tension f has a value when a 

tensile stress of 30 to 70 kgf /mm.2 works on the striped thin 

metal slits 4. The above tension is applied to prevent the 
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position of an e1ectron-beam passing ho1e from changing due 

to therma1 expansion during operation. 

Under the above state, as shown in Fig.6B, the frame 

member la is pressed by the oircumf erence of the disooid 

we1ding e1ectrode 8 at a position within the we1ding cutout 

Sb, and rotated in the direction of an arrow a1ong with the 

frame members la and lb. 

'.rhe marg1na1 port:lon Sa of the co1or se1ect:lng 

e1ectrode 5 is welded to the surf ace lam to be welded of 

the frame member la when the discoid welding electrode 8 

rotates :ln the arrow d:lrect:lon and advances. The case of 

the frame.member lb is, as not shown, the same. 

Symbo1 P2 in Figs. 6A and 6B denotes a tangent position 

when the outer periphery ea of the discoid welding 

electrode 8 contacts the surf ace of the frame member la at 

the rotation start position of the disooid we1ding 

e1ectrode 8. 

In the present invention, the rotational start 

position is set so that the distance L between a rotational 

start posit:lon P2 and an end face of the weid:lng cutout Sb 

is within predetermined distance. 

Accordingly, as described below, the aperture gr111e 

vibration occurrence rate of assemb1ed co1or se1eoting 

e1ectrode can be great1y decreased. 

The ho1der 6 and the pressing jig 7 are re~oved and 
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the compressive force F app1ied to the frame members la and 

lb are rel.eased. '!hen. as sho1'D in Fig. 3B. assemb11Dg of 

the col.or sel.eotiDg apparatus 10 is comp1_eted by removing 

the marginal. portion Sa of the col.or se1ecting e1ectrode s 

jutting out of the frame 1. Aocordingl.y. the wel.ding 

cutout Sb is al.so removed by the removing of the marginal. 

portion Sa. 

Next. as shown in Fig. 2. a damping wire 9 is mounted 

to the col.or sel.ectiDg apparatus 10 so as to perpendicu1ar1y 

~ntersect the striped thin metal. s1its 4 in order to prevent 

vibrations of the striped thJ.n metal. s1its 4. 

'the col.or sel.ecting apparatus of this embodiment is 

assemb1ed by the above steps. 

'!he foll.owing shows how the striped thin metal sl.its 

vibration (AG vibration) occurs by changiDg the distance L 

between the tangent position P2 and the end position Pl 

from O to 10 mm when the outer per:Lpherr aa of the discoid 

wel.ding e1ectrode 8 contacts the surf ace of the frame 

member la at the rotat:Lon start pos:Lt:Lon of the disooid 

we1ding e1eotrode a. 
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[Tabl.e 1] 

Blll'bod111181at BlllbocUment BlllbocUment Comparative Comparat:ive 
1 2 3 examp1e 1 8Xlllllpl.e 2 

L Omm 2mm 5mm 7mm lOmm 

AG v:ibJ:at:ioa 0.\ 0.5.\ 3.\ 20.\ 70.\ 
ooom:renoe 

rate 

AG v:l.brat:Lon occurrence state dependi.ng on wel.di.ng 

start pos:l.t:l.on 

The embodiment l :l.n Tabl.e 1 shows a case :Ln wh:l.ch the 

d:l.stanc~ L :l.s O mm. that :Ls. a case :Ln wh:Lch weld:l.ng :l.s 

started from the end pos:l.t:Lon Pl. :en th:l.s case. the AG 

v:l.brat:l.on does not occur at al.J.. 

The embodiment 2 shows a case :l.n wh:l.oh the d:l.stance L 

:Ls 2 mm. :en th:l.s oase, the AG v:l.brat:l.on ocourrenoe rate :Ls 

approx. o.st and therefore, the AG v:l.brat:l.on sJ.:l.ghtJ.y occurs. 

The embodiment 1 shows a case :l.n wh:l.oh the di.stance L 

:Ls 5 mm. In th:La oaae. the AG v:l.brat:l.on occurrence rate :l.s 

approx. 3t and·therefore. the AG v:l.brat:l.on sl.:1.ghtl.y 

:l.noreases. 

Then, the comparat:l.ve example 1 shows a case in wh:l.ch 

the d:l.stanoe L :Ls 7 mm. In this case. the AG vibrat:Lon 

occurrence rate oomes to approx. 20t and therefore. :l.t 
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great1y increases. 

The comparative ezamp1e 1 shows a case in which the 

distance L is 10 mm. In this case. the AG vibration 

occurrence rate comes to approx. 70t and therefore. it 

further great1y increases. 

Prom the above resu1ts. it is found that the AG 

vibration occurrence rate great1y decreases when the 

distance L between the tangent position·P2 and the end 

position Pl is kept in a range of 5 mm or 1ess where the 

outer periphery 8a of the discoid we1ding e1eotrode 8 

contacts the surf ace of the frame member la at the rotation 

start position of the dis·coid we1ding e1ectrode 8. 

Moreover. it is found that the AG vibration 

occurrence rate extreme1y increases when the distance L 

·' exceeds 5 mm. 

Therefore. the disooid we1ding e1ectrode 8 hard1y 

turns up a portion nearby the end position Pl of the co1or 

se1ecting e1ectrode 5 when the distance L is kept in a 

·range of o to 5 mm. Therefore. no bumps are produced at a 

portion nearby the end position Pl of the co1or se1ecting 

e1ectrode 5 or a portion nearby a we1ding start position or 

the striped thin meta1 s1its 4 is not twisted or creased. 

Therefore. as shown in Pig. 3. ·the damping wire 9 

with a diameter of 10 to 30 m which is set so as to 

perpendicular1y intersect the striped thin meta1 s11ts 4 in 
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order to prevent the striped th~ meta1 s1its 4 from 

vibrating oomp1ete1y contacts the striped thin meta1 s1its 

4. Therefore. even if vibrations occur in the striped thin 

meta1 s1its 4, they are :l.mmediate1y damped. As a resu1t. 

because the re1ative positiona1 re1ation between the 

striped thin meta1 s1its 4 and a phosphor screen is hard1y 
·. 
changed, it :ls poss:Lb1e to great1y reduce the AG vibration 

occurrence rate and manuf aoture a cathode ray tube having 

no prob1em on a color shift or the l:Lke. 

Moreover, in the·oase of this embodiment, the we1d:lng 

cutout Sb out out into a predetermined shape shown in 

Fig.6A is formed on the marginal portion Sa of the color 

se1eoting e1eotrode s. Therefore. it is easi1y possib1e to 

keep the distance L in a range of O to S mm. 

Furthermore. this embod:l.ment :ls described about a 

oase of we1ding the margina1 portion Sa of the oo1or 

se1eot:l.ng e1eotrode S to the frame member la. However. the 

same is true for the frame member lb. 

As described above. a method of manuf~otur:lng a co1or 

se1eoting apparatus for a cathode ray tube of the present 

invention makes it possib1e to prevent a oo1or se1eoting 

e1ectrode from twisting or creasing at a we1ding start 

position by setting the rotation·start position of a disooid 

welding e1eotrode to a predetermined position from an end 

of the oo1or selecting e1eotrode when we1ding the oo1or 
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se1eoting e1ectrode to a frame, and thereby obtain a 

cathode ray tube hard1y causing the co1or se1eoting 

e1ectrode to v~brate and having no prob1em on a co1or shift 

or the 1:1.ke. 
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CLAIMS 

1. A method of manufaoturing a oo1or se1eoting 

apparatus for a oathode ray tube in which a co1or se1eoting 

e1ectrode having striped thin meta1 slits are we1ded on a 

frame, comprising the steps of: 

forming a p1ura1ity of the striped thin meta1 

s1its on the co1or se1ecting electrode, 

providing the co1or se1ecting e1ectrode on the 

frame, and 

we1ding the oo1or selecting electrode and the 

frame, a starting posit:l.on of the we1d:l.ng be:l.ng a 

predetermined distarice from an end of the co1or se1ecting 

electrode. 

2. A method of manufaoturing a color se1ecting 

apparatus for a cathode ray tube as set forth in c1a:l.m 1, 

where:Ln the starting position on the surface of the frame 

is w:l.th:l.n 2mm from the end of the oo1or se1ecting e1ectrode. 

3. A method of manufacturing a co1or selectJ.ng 

apparatus for a cathode ray tube as set forth in o1a:l.m 1, 

wherein the forming step includes a step for. forming a 

we1dJ.ng cutout in the co1or se1eoting e1eotrode where the 

striped thin metal s1its is not formed. 

4. A method of manufaoturing a color seleoting 

apparatus for a cathode ray tube as set forth in c1a:l.m 3, 

wherein the co1or selecting e1eotrode is positioned to the 
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frame so that an end of the frame is p1aoed in said we1ding 

cutout of the co1or se1ecting e1ectrode, and the we1ding is 

started from a predetermined position in the we1ding cutout 

of the oolor se1ect:lng e1ectrode. 

5. A method of manufacturing a co1or se1eot:lng 

apparatus for a cathode ray tube as set forth in c1aim 1. 

wherein the we1ding is carried out by using a discoid 

welding electrode. 

6. A method of manufacturing a co1or se1eoting 

apparatus for a cathode ray tube as set forth in c1aim s. 

wherein the discoid welding electrode is pressed on the 

color se1ecting e1ectrode p1aoed on the frame, and rotated 

to move on the surface of the co1or se1eoting e1eotrode. 

7. A method of manufacturing a color se1eot:lng 

apparatus for a cathode ray tube as set forth in o1aim s. 

wherein the ciroumf erence of the cli.sooid we1ding electrode 

is contacted with the surface of the frame at a position 

within pred~terlilined distance from an edge of the we1ding 

cutout in starting the welding. and rotated to.move on the 

surface of the oo1or se1ecting electrode. 

8. A method of manufacturing a color se1eoting 

apparatus for a cathode ray tube as set forth in o1aim 1. 

further oomprising a step of mounting a damping wire on the 

striped thin meta1 s1its at a predetermined tension so as 

to perpendiou1arly intersect the damping wire to the 
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striped thin meta1 s1its, after the we1ding of the co1or 

se1ecting e1ectrode and the frame. 

9. A method of manufacturing a co1or se1ecting 

apparatus for a cathode ray tube as set forth in c1aim 1, 

;; wherein further comprising a step of removing an outer 

periphery of the co1or se1ect1Dg e1ectrode after the 

we1ding of the color se1ecting electrode and the frame. 

10. A ~ethod of manufacturing a co1or se1ecting 

apparatus for a cathode ray tube as set forth in claim 9, 

wherein the welding cutout is f o:cmed on an end part 

~ara11e1 with the striped thin meta1 s1its, and removed by 

the removing of the outer periphery of the co1or se1ecting 

e1ectrode. 

11. A method of manufacturing a co1or se1ecting 

apparatus for a cathode ray tube as set forth in claim 1, 

wherein the providing step inc1udes a step for tensing the 

color selecting e1eotrode at a predetermin~d force in the 

direction of the striped thin meta1 slits. 


