'~ tube body 1 having a faceplate 1p provided over the inner sgrgaﬁgw
‘W th a colour fluorescent screen 3, electron guns 4, and a 0

-

1 2210499 FI'XING OF COLOUR SCREENI NG STRUCTURES FOR

~ 'COLOUR PI CTURE TUBES The invention relates to a nethod of fixing a col our
.screening 5 structure for a colour picture tube. A colour picture tube

may conprise, as shown in Figures 9 and 10 of the acconpanyi ng draw nﬁ, a
of

screeni ng
structure 5, such as 10 an aperture grill or a shadow mask, nounted just
behi n{;jt_he col our fluoresgemic " €OUDUR BCREEN MIGSSTRUCTORESt each of the -

el ect™on beans produced Dy tne TLON_OUNS LT Kes only its intended
col our phosphor dots in the.cofujg8 @@&E ucggjgéiéen 3. The col our
screening structure 5 conprises a frame 6 .conprising a pair of parallel

frame 15 menbenpeOn, Ancidh & RANLOY REROSI 5 riRuBPGNediblFTsordBfhpl de

frame nenbers 6¢c and 6d extending in para to e other so as to

i nt er confAectStrREUreaffr AetbOus BeLHPR tOBe- and a grid nenber 7 provided with

a plurality of l'i tascarsirepiceisé tUbe wap compiisef, raA BhdwNhE Fgiesagdngbioon t he

side of the fr 6 facing the caql our fluorescent scr.een 2 .

Supporti ng <t hE ancateaing Sengs @ St tod D cBRIRE: Bot3PeRLERe (W ough
hol es 8 ar e prebited pespediel iahgr t surifhee futhanesfhevibler a 6eoland fherescentf r ane
nmenbers 6¢ of r, R nj t S
Tounted on (hoeeta? e1sbiont Bl & and 1°c6RLR LorSERGRTLIGBI 8L Ml asl ©
pl at es 78 P8 APRITRCE rddé} vPh ;ﬁhﬁQOVQN?SbB"QHEIt% Jusbehing fdet coiQur, '

~attached to fiherdsaest Sereeac® oo anskiid ttraft tdaenf acephat 81ebirod BBIfz0d oOf

fixi th ti ing plat 7A,, 7B and 7C re, tjvely to th
on, 9B and FERGHeRY oFhe: THORTOhyBP Al SHEAAP ng Has Bedht FEsHoSBI o |

~ prevent . the pposphor gatisegnting cofowe floresberB0scrdendn bHiengpldus | suratrihgwhen

shocks are applitfle!® doify CASOUT Ring! 4" SBpbHiipg 11GREPYor BabdTEQV Frdud® shOCK
resi stance o e colour screening StTuctore B wever, Fhis pr oposed

net hod Has &eBeensofs pidbibbemktending mPPesiisotei ¢arhspEheary phditside7frameB and
7C and thedmemsetu%et@\%ﬁand%g@xem11?@111@??&@&&&1?/ 4 rdals b{taﬁerlt ae,t%ﬁrars\/\&bdl _ntg_
process and contrac en 3¢ cool ed, after.. wel di ng, . so that_the supporting
spring pl at é8597€oNDeet, e frang meppars ba, and 6-Pela§gie\/gr{domﬁwrp7 r?§°§)&’,ue%98 and
9C and di sl cdab e tpheraidkpus: siiesrandgestendiigiaerdssr ehatfirame tnembbes féacepl at e

1p. . and 6b on the side >f the frame 6 facing the colour fluorescent screen

20 3. Supporting spring plates'7A, 7B'and 7C-provided respectively with
througn holes 8 are welded respectively to the frame member 6a and the
side frame members 6c and 6d of the frame 6. The colour screening

" structure 5 is mour.zed on the.tube.body 1 with the through holes 8 of -
the supporting spring plates T7A, 7B and_7C receiving pins 94, 9B and -

25 9C, respectively, zttached to the inner surface of_aISKirp of the .
faceplate 1p. ’ .

A method of ixing the Supporting spring plates ‘7TA, 7B and 7C
respectively to the pins 9A, 9B and 9C formed of a metal by laser
welding has been proposed to prevent the colour screening structure 5

30  from being'disloca:ed when shocks are applied_to the colour picture

| tube, thereby to improve the shock resistance of the colour screening
structure 5. Howevar, thislproposed metﬁod has a serious problem that
.the_supporting spring plates 7A, 7B and 7C and the.pins 94, 9B and 9C

are melted partly Suring the iaser-welding process and contract when

'35 cooled after weldirg, so that the supporting spring plates 7A, 7B and
7C are dislocated rzlative to the pins 9A, 9B and 9C and disloecate the

colour screening sctructure 5 relative to the faceplate 1p.



2 The col our fluorescent screen 3 of the colour picture tube is formed by
optical neans while the faceplate 1p and the col our screening structure 5
are held in a fixed positional relation. Therefore, although the col our
pi cture tube having the col our screening structure 5 attached to the tube
body by wel ding the supporting,spring pl &e 7A, 7B and 7C to the pins 9A
9B and 9C has excellent shock resistance, it is ]E)OSSI IbI e tr11at thg ;:ﬁl our .
screening structyre wJl m saligned with the faceplate la, an us wi
the col ogr fluor Ee‘?ﬁhé’('frg% ”33"3‘? t (85een, 3| oft ithA 6PLoWE pigtyne submetsby

el ectron befiomned by c@tid:élﬂEméh& vmm% thé facéﬂild}br 1 aA8 pdher ct:@hgiui- dPebRHRE~
|| ed CcO ctyre tube is
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met hod of fakthegshmxesnp;nmt picturer tube bavingsthe cbhmn‘r?t:ﬁéédiggpamcu_h% I:I hi s
S t.e rovi gde

i th o Py B cReqtd A Ao HoaVRP b1 e Bid Rl fe boking Brarfuly 1 i

9 -t her et hr o8®fh 78ote Hhe pins Béi 8B ard 9Cnhas exceliepbrshack redilstencas,yiotizer

side of thephsusdgenalat Qheueélom' ec&eﬁine%%ﬁxh Lgiil g, {Ef%%‘lﬁﬁe‘rmg\/

supporting sprin | at e and the netal
spglto wel di nfhefa ﬂ@%‘?d&- paq (th usréﬁh]ﬂ’&nao{p rqlwesmqwmm&aQQMe

t hr ough hol eonprebied o Mﬂhctﬁbecemz%y éléc*%r&xh%eaﬁs ﬂi'lucsﬁlﬂe%t%sﬁéé}%’m
Fi gure t$1 however, i‘? c§t|ca problenms in that the
gaps bet eﬁ‘ﬂ%@ él'?%?é’émf 19 P e"‘rar“]s"’aﬁ?i"’[s 1 RoPatte italigneenti-n Suchyst

be very snaklgolbor mnpéettmeSisnmaccémbleIo enabl e sati sfactory spot

h and/or [err]
b thehexagonal “HhbsBE B ERERS widls, SLAERedIoh L o dp0-tEiA] BRIl L
pin 9 are omethed| of fmxvmtth@tsunpottimbesmnalﬂhattemm thendtallichgins. In
el BRSO pRREEs, BuRiE ROl Ui kel o3

the metallic pin he supportlng Spring
the di s’i5ocal?‘|'QYHdG¢ ‘tlwé edma@semﬂgt peyahghple e formed inrs|shippectd vetdive

netal lic pi&dtallitepen iy eRbAsEhrbays sbemcﬂ@rm%taiﬂd*?iﬁ S8k BP%BX‘&JJE the

pr ogressi ve Jﬁrovement of .the precision of the colour picture t

Accordi ng t'5-{PhEVETY, arben $ife Afc the hexagonad qthroveh halecd &t Rogifigne ailour

screeni ng sp2 wmaunsa havxensuﬁpdrsing weongl plade tNidnd eh®RidthiINE $2n 9 SA¥el NI

havi ng first,
plates to a.ffﬁggpk her %ycg£g%”§ hgﬁéwéitéﬂgesig , @2 and g3 of the

20 hexagonal through hole 8 which are not in contact with the metallic pin

9 as shown in Figure 11. This known method, however, has practical
problems in that the gaps between the sides gl, g2 and g3 and the
metallic pin 9 must be very small, for example 0.3 mm or less, to
enable satisfactory spot welding; in that, in some cases, the sides ql,
25 g2 and/or g3 of the hexagonal through hole 8 which must be separated ~
from the metallic pin 9 are actually in contact with the metallic pin
9 and in that misalignment of the colour screening structure can occur
due to heating of the metallic pin 9 ahd the supporting spring plate 7
during welding causing the dislocation of the supporting spring plate
30 7 relative to the metallic pin 9. These problems have become more and
more serious with the progressive improvement of the precision of the
colour picture tube.
According to the invention there is provided a method of fixing
a colour screening structure having first, second and third supporting
35 spring plates to a faceplate of a colour picture tube having first,
second and third metallic pins, said first metallic pin being attached
on the middle of a lateral side of the faceplate, and said second and



second and third nmetallic pins, said flrst metal lic pi n being attached on .

"the nmiddle of a lateral side of ‘the faceplate, and said second and - third

»

pi ns being attached on the right and left sides of the faceplate extending -
fromthe opposite .ends of the lateral side, the method conprising the steps
of : mounting the col our screening structdire on the facepl ate of the col our
5 picture tube I nserting said flrst second and third netallic pins into

T eapett | veltpird ua e Rotachad ot Big HIGRE ot IHOR 68 4ok Fientete ¢ e

first™ hrowghending f‘fbnsathd dppbsltsmppmrdﬂ the Slatenal @idee being a hexagonal

%« 10 through oI e ha prg%fré% %egtggé fS| des in contact with said first

metallic p| a'hPchP r €8 e3 ‘spaced apart from said first :
met al | | c pumnuntﬁerg the collowr. seeeariingcspiugture onskehet dceplate tdfe the reoflogir ough
hoI e g,%{;mteh%uggcond and the third through holes in said second and .
supporting spring plates being substantially 15 triangul ar
thr ough hollaseleta@s aald fgrehr caaecond eand fhixshmetellict pingelndor resyestivey
second or tehlgd, HBEGN lafd Wﬂr&"}%iy?&?al”@ﬂ?&dghchﬂeg PornieQSAtdpedeivth g ixbe

t hrough hol e; flrstly wel ding t Irst supporting spring plate to th _
first metalSei€ BiFSt.figecond apd oRRIRG SURPETHINEC SRRLRE t RIekess| (BE €Fr¥ﬁe

- hexagonal Zfrougnheu@hiha@lagdi firg@nsasdortid kpeangl dliatst beiigah! héxagonannd

secondy atoEhEpTe Hariak Hirkenalluitnls SPOUGh R nEREihE

through hofBsexted; fpip é‘f‘eat}f"@f“g

adj acent . sméealhct pénsandl thirber aktiettpatenrsidedi spicpd atpartt firohesaisi dérsmd

th t adj f by | :
weLdi ng, as8eelisc, BEadthACEL, PLAS heediSerBlf SR UHREKG dheg e, PR
suppor t i ng thpeughg hplet @sdt kothhghe mecenp@ndi the sl;écmncth@pusfhlhpélemlsaut pi n

af the i‘é"coné&‘froug%%%d%h“ic%‘%éﬁ*ﬁ“é BREing PASKPE ety ShpkeRlcalley LIS

cor r es ppnditrganavlenethnaugh chal eéee@fh thﬁéi%d'bﬁﬁe t3ides ghn rengack (ith| pheit 30

anot her si dgrAdsgoh@:1me @ekend mzowahr@qﬁ&aliwraml ¥hét aiaormeealﬂcdaieflg he
third through hol e correspond |nﬁ tqQ the said other side of the second

d1°18i de of the second through.
firstly welding the first supporting spring plate to the first metallic

pin, firstly at one of said alternate three sides of the hexagonal
.20 through hole in contact. with said first metallic pih and then at the
opposite side to that side of the hexagonal through hole, secogglzggft
-another side of the hexagonal through hole and then at tthf;!lliie
side to the said other side, and thirdly at a further side and then at
) thei;g;:ﬁ:gs side to the said further side, by laser welding, and
N 25 secondly welding each of the second and the thlrd supporting sprlng
plates to the corresponding second or thlrd metallic pin at the said
three sides of the through hole, in order, firstly at one side of the
- second through hole, secondly at the side of the third through.hole
corresponding to the welded side of the second through hole, thirdly at .
h30 another side of the_second through hole..fourthly at another side of _
the third through hole corresponding to the said-qther side of the
second through hole, fifthly at a further side of the second through
hole and sixthly at a further side of the third through hole
corresponding to the said furthef side of the seéond through hole, by
35 laser welding. ”
' Such a method can almost completely suppress the dislocation of
the colour screening structure relative to the faceplate of the colour



hol e and sixthly at a further side of the third through hol e corresponding

to the said further side of the second through hole, by 35 | aser wel di ng.
Such a net hod can al nbost conpl etely suppress the dislocation of the col our
screening structure relative to the faceplate of the col our 3a picture -

tube attributable to the |aser welding. Fe invention arises froman
appreciation that there exists a fixed relation between weld position, the
direction of novenent of the col our screening structure, depth of

penetr at i orpietdré tabdi sttribataileSto thevrasert weldinge col our screening

structure and thgt the Lt 0 | our ni structure, gan =
correctly be ad?ﬁ’l;set él vFe%; | \?gil %J téﬁgsf%geapﬂ ﬁéf%t;e}%%ogﬁ?%lﬁﬁeﬁg ?’ﬁjesct\ﬁelndi ng
sequence arfiixgdpelapiopdesveen webd positinm, the divechiont ofdmovémentobd the
screenin [ e a P hut.ahl . ' can
be rest r?cfégéutﬁié%lﬁggﬁggésts%ealgt gé\’?&e%kebﬁé}t@%ﬁ%ﬁ a?? gtlx%chrl\g@rr#g%qggl |y

i 11 ust r Bt echoypmeRty obfthexePAAus $GFeeRing, SEBRRIaNGiand thatithe Positianhpf ithe

Figure 1 iSoloRRlddrbeR g iyustlid el Ccdi®es DRE eV 8d JisteaShelitide t & the
constitution of _a | aser wel di ng% u‘lrglrrent for carrying out the 15 met hod

g
of the i nvefceBlate-py foptrotlin ding sequence, ahd Jgrth @f paneggation,
el evati on, doothee ithéchoventit /T OB e6DOYr @ErdenifgOsirutCifs FelgtiSle’ U6 tthee and

the faceplate of a colo icture tu assenbl.ed by .a.nethod of fixing a
col our scr PR tsetr%tttgi"é?aq at°prw§2§??%d°°é}m‘?fdi$%“r¥f}g§%ggo?‘ﬂi hbe ti;eﬂs e 20
I nvent i10n; dxtgntes 4A to 4L are diagrammatic illustrations show ng the

novenent of a c ur, i ?; “5’ di g Q 4
nmet hod of the i ﬁ%/hgentllng%;gal%ﬁgg?ed}%y 0 gt<'§1€£e1yi P’i%‘gt?g%lecgtr?g gév a(;sfs:-egﬁ?r}ge in
expl ai ni ng iephe asicoppenyting: dravingsl, dinr ektdhon of novenent of a supporting _,

spring Figure 1 is a partly cutaway schematic perspective view showing
the constitution of a laser welding equipment for carrying out the
15 method of the invention;
Figures 2 and 3 are a rear elevation and a side elevation,
respectively, of an assembly of a colour screening structure and the
faceplate of a colour picture tube assembled by a method of fixing a
colour screening structure, in a preferred embodiment, according to the
20 invention;
Figures 4A to 4L are diagrammatic illustrations showing the
movement of a colour screening structure at different stages of the



I

plate during welding in a method according to the invention; 5

Figure 8 is a diagram showi ng steps of a nethod according to the invention;
Figures 9 and 10 are a schematic sectional view and an internal rear

el evation, respectively, of a colour picture tube; and Figure 11 is a plan
vi ew of assistance in explaining a netamlic 10 pin and a supporting
spring plate in a colour picture tube of previously proposed ki nd.
Referring to Figure 1, a colour screening structure 5 is di sposed -
opposfFte the r face plate [err] provided with a col our

fl uorsscent séct?ggnog\%éraﬁggﬁglﬁﬁér surface thereof. The 15 faceplate
[err] and the col Bugurezredi igase rll:lé'ﬁihf‘ét@nér@f' Hssdstancy dagxplainingA | aser

beam em tt edgdptnaod aé&rtru@ién ard a$rddtab® raslrtméméﬁtr 88 @Ns@poPPingCahrihp br e
cable 13 to a lens unit The lens unit 14 focuses the | aser beamon a’

wel d posi ti oPtat] ?fﬁ'dﬁét‘fe&db%llf’l %r’f‘eﬁ%‘l"eEF‘Eﬂ’di@ e thec SPYRAAd i nto the

| ens units 14 to deigeeé 8 his acdidgram odhopims stéfls ofFavmettiagneddoedagaltes 16x1,
16x2, 16z1, 62 g,,gszs are provided to control the distance of novenent
of - the col our Screeni ng structure 5. The nmagnetic scales 16x1.and 16x2 are
di sposed in cont akitgunpt 19 ank 18iate & wchemadiofsechionsi diefrandeatdntemalerr] of

the frane 6 af,t QFev%Qk&Wréﬁfe%@Nélg Sdff HCdd1bEr DibOARCEIBMChYg Al WO
different positions to 2 neasur e the di stance of novenment of the col our

screeni ng struct ufBUBe| H the Bdaf ¥ iy phassitancmdRetiPla tHAE R ekl Ignd 1622
ar e di spusedpim amintaactuppbitdingheprkbverplate f &icea okoldue Jideurdfe atubenepber 6d
of the frameprﬁev gésqec%}o\ﬁ% Yg @hqtWo different A positions to neasure the
di stance of nhovenen 0se parts of the colour screening structure 30

‘5_in the X directhedier(Bedi yediigyne along epkouaxissredninge ssodasure pbctiar e

~ tube), and t BEspBBEIBbhSEsiteatRe 167 b&i@bém?sﬁchlc@ m@bag p¥biildel NA thower

surface of the other _side frane nenber 6¢ of the frane fo nmeasure the
di stance of HoSRERERt FBPrERSANtp SPTeSS! °f’?|‘"e &5 dorers SUEEH e dherefct utdes in
t he- Z dirsect fapepbstes hpwndi theFeglwue s?:reer\ﬂhtmuﬂaﬁew acleaﬁeld cbyatttnblél ve

mmanet | o scales dGaaneolBibaRad LeTRRGLLELY 197 COUILRE Aok inoldh BROUTE T

only the count’ers Scal'e t 8" shown
and the courertisal fiofereabhe 1r3e§@ pflephainit . The lens unlt 14 focuses

the laser beam on a weld position. A magnetic position detector 15 is
incorporated into the lens unit 14 to detect the centres of plns.
20 Five magnetic scales 16x1, 16x2, 1621, 1622 and 1623 are provided to
control trie distance of movement of the colour screening structube 5.
The magnetic scales 16x1 and 16x2 are disposed in contact with the
side surface of the side frame member ¢J of the frame 6 of the colour
screening strﬁcture 5 respectively at two-different'positions to .
\._- . - <5 measure tre distance of movement of the colour screening structure 5 -
in the X airection, the magnetic scales 16z1 and 16z2 are disposéd in
contact with the lower surface of the side frame member 6d of the
frame 6 respectively at two different positions to measure the
distance of movement of those parts of the colour screenihg structure
30 5 in the X direction (a direction along the axis of the colour picture
tube), and tne magnetic scale 1623 is disposed in contact with the
lower surface of the other side frame member 6c of the frame to
measure the distance of movement of that part of the cblour screening

-

structure 5 in the Z direction as shown in Figure 2. Values measured
35 by the five magnetic scales_16 are indicated respectively on counters
17. In Figure 1, only the counters 17 for the magnetic scales 16x1 ,

16x2 and 1622 are shown and the counters 17 for the rest of the



magnetic scales are not shown. As shown in Figures 2 and 3, the col our
screening structure 5 conprises the franme 6 forned by the pair of opposite,
paral l el frame nmenbers 6a and 6b and the pair of opposite, parallel side
frame 5 menbers 6¢c and 6d extendi ng across the franme nenbers 6a and 6b

and interconnecting the franme nenbers 6agand 6b, the grid nenber 7 having a
plurality of slits and extended between the opposite frame nenbers 6a and

6b, and the first supporting spring plate 7A, the second spring plate 7B .
and the thirsagngporddaigs spei mit shadre 7C wel ded respectively 10 to the

Spring bl ates. ar o el F ARRAR 2 BIS, SR eRlibrcferaslite SURRUER"S 7 1ac
t 0 engage necempliigepiuns Q)MGQS fonued Gy atheaparird of oonphelnennearraﬁmﬂ decamef t he
facepl ate lppemddiq %Qrghwkﬁlﬁoirﬂ %ﬂ@‘ Péul' e fdpb§$1 t3Y PR B0 SRie TPakd at e

7A, in particular, IS a xa onal havi ng two opposite sides
ext endi ng® i nMemResis| Be ane ee’ﬁr-'f'@ael 8Rress the %dae HneaPerSt rfee ang &b and

supporting gsptém@nedting the. fram$hﬁembéi~sr $h zﬁ'ldpﬂﬁ),r twgrsd)meﬂgerpi?afamﬁ’g\ is in
poi nt cont act th the taI £90s A4 and

ol contach B IR oA Ak S bR e g ngbBLSE b RO 4008 Aapefd 20
18A to | ocat éatdra @l and tRO firsk seppurtng spristguplats %, thecsggoadtsprdsgti on

relative to tphed a}geaq,ldame w”.dt B$ppobt £ Eﬁlﬂfpﬂ%ide"fé%erﬁled rép @fﬂe Py are

distributed at regul ar angul ar_intervals rnat e
three sidés & Fhfe fifaRadisRaer (6 Gﬂ@h“}?olsédq_éﬁaﬂ?é“eg‘ﬂ%\rcseécaﬁ%tEfroi’f’f‘? he
metallic pi nseﬁp&mlag fbpxﬁit ﬁlmiels mppfmaed:trleyﬁéc)h@éiyt Mrwxetmhdn pR3es i ons

A2, A3 and 2 r | b reg Iar rvals of
[err] The Sﬁr bﬁ‘rﬁn ggel é'%kﬁ)?l “hB'%% ond %oﬁ ﬁgja& §9i K kg pl ate
7B and the tlshe dmwpmn‘fam Ofptmmg'apewha@eTQ ar@h%l!bsmmhtm@llel yBA rafatbell ar

hol es. The se¢pid s3PRRRYTAd 3gr BkY pISt LR ein7Earadl‘éuIah~e H“arﬂeﬁa'égﬂé){ thb@él

sprlng plate 7C are in polnt contact wit e correspondi ng netallic
pi ns 9B 3%d QE:"WSSISE‘&t‘?PP@FVeaPi??ﬁ SRLENiRE pigs PRTAE! 5P, the difgcHPr aﬁd
three weld peret woteh @&, (B0 fandt CZpponbirgh sprangli platebyned ather eyukar

angul ar interv | s .of [er aII n_9A i.s alt hed Ihe.m’ddle
of the I ower ® rt1 sl%eugagé?) eat7 fl V%Oiﬁg e ntaCt {IT ?g p ﬁg?bﬁ 8Ny oc
are attached 990=t H@rew@ppmitteom dés Athzand| $6 rtelseeqtllghly 35 thgitheeand t he

l'eft side, OERMaft@Cs‘iBL@o? the M%’EEMF Gl?fh:’u?h‘ﬂotlg 1'8@%3%3@5;9 thB€caiBlL | Cal
centre axis, as viewed gure 2, acepl ate p
20  screening structure 5 at a correct p051t10n relative to the faceplate

1p. the three weld positions A1, Al and A6 are distributed at regular
angular intervals of 120°. The other alternate three sides of the
hexagonal through hole 18A are spaced apart from the metallic pin 94

by a fixed small gap respectively at three wela positions A2, A3 and

25 A5 which are distributed at regular angular intervals of 120°. The
.thrOugh holes 18B and 18C of the second supporting spring plate 7B

and the third supporting spring plate 7C are substantially triangular

. holes. The second supporting spring plate 7B and the third supporting
spring plate 7C are in point contact with the corresponding metallic

30 pins 9B ana 9C respectively at three weld positions B7, B9 and B11 and
three weld positions C8, C10 and €12, which are distributed at regular
angular intervals of 120°. The metallic pin 94 is attached to the
middle of the lower side of the faceplate 1p, while the metallic pins

9B and 9C are attached to the two opposite sides, namely, the right

35 side and the left side, of the faceplate 1p symmetrically with respect
to the vertical centre axis, aé viewed in Figure 2, of the faceplate

p.



"~ second sup

wel ded to the

The col our fluorescent screen is formed over the inner surface of the
faceplate 1p. The col our screeni'ng structure 5is fixed to the faceplate

" [err]opposite. to the colour fluorescent screen. In fixing the col our

screening structure 5 to the faceplate [err], the faceplate [err] is 5

pl aced on the table 11, the.magnetic defgector pins 15 incorporated into the
|l ens unit 14 are noved in the X directions and in the [err] directions to

| ocate the respective centres of the netallic pins 9A, 9B and 9C, the .

col our- screeni ng ®ier ucxdmﬁnefﬁmi»esdehxesﬂrysexﬁruunmdaeorbwelaetﬁeacﬁ«mrakerﬁaeér] by

recel\urngth II| h
corr espondi ng geér cq;ug %}% %céfg%?%g e su por ’ﬁ‘g’ épﬁ'lh
pl ates 7A, 7f3captatzClp mb@1p9§th*@n®1&ue flgoressdntiischeensf elmeﬁxmnt;cthehe

centres_of télﬁoUPts%LéérﬁnE'é‘ﬁu%re%gta“éhe%aceanﬁtéh “th@efa%epm”i gsSPring
plates 7A, 7B and 7C are t}/l? aser wel e correspo
r ‘?gr'g?

met al | i ¢ 9pi rRlaged @Btaﬁdt@ée The %%8“§E1:Pp(9PP‘F "181“5 Ipr F'Fﬂj”'ﬂ?%&t@dgA i's

wel ded t ot haithi £Bé 1raatsah:hitc ml ﬂr&%&édtm mbxwiirdcpnﬁist bﬁ@slrﬂthEOZAG 9t he
talLlic pin 9B

pOétI ng g {: E 7B gs Wt; degnér ﬁ %? 1 cg
at the three WEFE Pist? © BESRAFYIEF £EOUITF Phe h"'er a*§thBaPE iRy spring
plate 7C i s 9%hoddCt d:tteheoltohr rsstrqeuaglsm'uptlrre% iat fixdedly movrtedebul thesi ti ons:
C8, Cl0 and f&en) ar{g %%g recéibqﬂgréhb%éﬁgiid"gu@ &4 ega%d 9t5r cZRqu :
| | Nng sequence as Shown in
Figure 80 Fi %rsfhe {99Er $SPRRY Ing SRER hgleh i Bhg 1B¥@tné B P the| weaottdngne '

first met al Is;ﬁuag @19é>esavAt he a\ﬁe|1d: p-féﬂbtpd%fi&dn@ ime 1842408 wikth irkeeMiice

‘positions Al

plate 7B andc°2§ e f‘ﬁ%treﬁl Pﬁ %*lfpﬂ'(??ﬂﬂﬁ Eg‘?ﬁ r?té\hglggteg%;g? ggge llbeé’g S8 N9

- alternately duppoive ngesporidg peéeds &, FBnar@iB7@ade tWed aedioy dlaset addldéngitn 9C at

~and Cl12. The depth

the wel d POSiid 05 ohfrdife Gedel1 8 p e ohelsd ARPYE! O7fie Hiro CohupPieciGR0,  BLL

tration 1S cohtro accor | di ng

sequence 5f orSPrase Piaks Ji“n’@ weldeg Lof thes finsdspetiad hie Pélé\‘ﬁl"‘aﬁ &he Sixedd 30

- ‘col our scr eejysigidist MFEUIS, Sthel SYBohd SupHIrtehd sBQErlgt phite TBAIE|We1déd @0

di spl acenent_ of the col our, scre st ruct ur y..tL.he
counters 17. hFh%eer?Beé'f?éﬂhlﬁfp‘f’hgglégqﬁﬁ &E"@Fé’t?ﬁijrfﬁ’séf’r%‘é% B§ apglﬂat Pve to
t he facepl atamdlphelul:hngl |sappurtived dsprdngv platiee 76X pb aweleicdt vof aige | iitiatie 35

under st andi ng..0f, {d 3) ih"yYEnk eRe chige dieibapssi 1200 dig!, eE1d YgOk1a0VagENt of

t he col our screenl
20 supportlng spring plates TA, 7B and 7C are welded to the metallic pins

9A, 9B and 9C in a welding sequence as shown in Figure 8. FlPSt the
first supporting spring plate 7A is welded to the first metalliec pin
9A at the weld positions in the order of the weld positions A1, A2,
A3, AM,'A5 and A6, Then;ﬁthe second supporting.spring plate 7B and -
the third supporting spring plate TC are we lded alternately to the

i\
AN

second metallic pin 9B and the third metaliic pin 9C at the weld
positions in the order of the weld positions B7, C8, B9, C10, B11 and
'C12. . The depth of penetration is controlled according to the welding
sequenée for laser welding. The final positional deviation of the
30 colour screening structure 5 from the correct position, namely, the
displacement of the colour screening structurels, is monitored by the
counters 17. _ | '
The movement of the colour screening structure 5 relative to
the faceplate 1p during laser welding will be explained to faoilitate'
35 understanding of the invention. . '
| - The distance and direction of movement of the colour screening
"~ structure 5 during laser welding is greatly dependent on the following



structure 5 during laser welding is greatly dependent on the foll ow ng 7
two factors. (1) Dept h of penetration (2) I nfl uence of the wel ded and
fixed part, nanmely, the degree of freedom of novenent. 5 Dept h of
penetration is dependent on the power density of the | aser beam (i nput

vol tage, input current, pulse w dth) andgweld position (focusing condition,
striking position) and affects weld strength and the displacenent of the
col our screening structure 5. The depth of the nugget is dependent on the
power densi tywd)ff‘aéthﬁ's| aser 10 beam while the area of the nugget is
dependent on e ze he |aser beam Accordingly, the displacefrent
of the col ou Js]crg‘go%?’né% "Qufatlfr§"5 and the weld strength of the wel ded
parts increaée) wi influpece wﬁuthwwﬁ@@e and hiel xpd | paetwi namel pn bhehdegreecef
density of th,eeeldaﬁegf Qg@éme)q@en the | aser beamis defocused within an

al I owabl e range. the contrary, the dis Iacerrent of the col our

screeni nP st ruct uP‘?—P':;‘? E%rPeﬂétT“-}"r‘PPPe’cF @8PendeRt | qn Ehe Aower, dengityafgthee
dept h of peneaseat ibeami (irfpue %pwet,l NEpSPr éurgem atﬁeﬁsi aidth)hangewaid i c

pins 9. The ter e de of..the nu cont r. ucin e
power densit d°'§p{)'? ?"Pﬁtempasgg'glg‘éﬁ %°r?dgb§/"%dla ?‘o@g{jﬁ‘%ﬁ gﬁ%‘p
striking posstrrems;h Z0d ttléledlgpémmenttﬁe the oedlonct 3areeningd streture 5.

di spl acenment o, OfepdnNEr cﬁ@'&&&e@%e&‘{ﬂeﬂﬂenﬂ 6#%&%&:@ \gyﬁxtg of %ﬁ&q a9b0gl v,

t he depth of penetratlon I's and the area I S Kept
| arge. TH: dBfA™ U‘Flltehéh%@g'gét“cé’ﬁeb'é‘ESEbLﬂsaf’%QF"SW'cé’ﬁt Elg Iﬁpﬁg $ize eHot
si ze and poweke deser boamQf Acberdingey, laaarahs;melmémeo:r BpéllcotOitdsbrsen$ngS  Of

the | aser wel di ng eq i p are ensity of the |as beam
i s increased & %%%edﬁemthﬁep?# ;ér?)ﬁéﬁetratl eilgefa‘?’a V\Wéﬁeﬁ?e I§ée v
beamis in ashopnpururelieges tde pwideceiddt and me PoweT gerr:atﬁ ofithé dashe power
density of tBe.| AR&T chREABskP E&ﬂ“?@%e?@&as@ﬁ%@hirp d§P1 gane RERAEE T @bk ON 1S

smal | when the |aser beamis defocused as 1 ndicate In Figure 5.
It is al 5 pbegepridary. |tHEr"éﬁgba"ceﬁén"ci@ﬁtbﬁ‘eoq°1ﬁ\é‘né'€f‘°a9c"|16$1 slSV“‘FW(E‘Peraﬁ?%g t he
power densit ye ofimited kasesmBER@xterioBP ViRiduc EEC ERs ideptRITEPérRit¥at Iohr @RASe in

the pover depgl typQci i JpRTSE pREAD G4 bRe WAELAARCp1) bNC RESFILLLTY Of
the depth of the nugget controlled by reducing the power density and
spot size of the laser beam and by dislocating the striking position,
20 the greater the contraction and the displacement of the colour
screening structure 5 will be. Accordingly, the depth of penetration
is Kept smali and the area of the nugget is kept large.
Tne depth of the nugget can be regulated by controlling the spot
slze and power density of the laser beam. Wher tne input conditions
¢3 of the laser welding equipment are fixed, tne power density of the
‘iaser oeam is increased and hence the depth or penetration is large
when the laser beam is in an optimum focus as indicated at 21 in
Figure 5, while the power density of .the laser beam is reduced and
hence the depth of penetration is small when the laser beam is
30 defocused as indicated at 22 in Figure 5. It is also possible to
increase the depth of penetration by increasing the power density of
the laser beam. However, excessive momentary increase in the power
density of the laser beam entails increase in the possibility of burn
through and increase in spatters.
35 The area of the nugget can be controlled by deviating the
striking position of the laser beam. Figure ©6A illustrates an

appropriate striking position and Figure ©B illustrates a deviated



t hrough and increase in spatters. 35 The area of t he nugget can be

controlled by deviating the striking position of the |aser beam -Figure
6A illustrates an appropriate striking position and Figure 6B illustrates
a devi at ed 8 striking position. Wen the striking position of .the |aser -

beamis deviated as shown in Fi-gure.6B,g usel ess penetration 23 increases in.

t he supporting spring plate 7 while insufficient penetration 24 occurs in

the netallic pin 9. The depth of penetration in the netallic pin 5 9

affects thesQligiANG8s of ioADV AMRAL i stRfking! SU¥itS6T RENERY 185&M Gtk 6s5. Since
t he Wstance of movenent i s dependent on the depth of penetration, the -

. ‘di stance of9aYdoE@S SBRIMHAN JOBEFD eduwegﬁwsegweﬂwn c BTG Ehe "wel d

posi tion; ngEesyppobyiniespaingdatd @ winkkinsgf fiesett pandt@atidno2y ncewase

usel ess pengtration.,,. The aJea,of n c A

regul ating ’t"néij}%p"'oettf%|hz°e.p ?Ef?:é Zlf.'%eg%&g’f ng%g)g(te qﬁ%‘?ﬁtn grnn;lt;Il Eghgﬁfg%:ﬁtn I on of
nmovenent5 of9 tf€ectal Ghe distancenphgovepanscefiithe @ loyy |Scregung qudertyred
hereinafterg Basically, the direction of novenment of the col our screening

structure 1 5 due to welding cqoincides with a directio iradi cat ed by

arrow F i n Fi gur&inee Ephwedistange, oy Byement %Idﬁf’ﬁ'ﬂfe&ﬁef’%t%n, Pk ant i o of

Ejhe conponegyneitRat o8, diheesist Mce0d £ Mo vemont\ can chet dsmnironmrngnselemtuMy _
irection of arrow Figure. .7) vari 1e. ko resilient. . s € at acts

on' the vel (P3IERTH e keh? Ba1tibny BahE HE o Ay the - R Pt id)0

fi xed pusittonncfessdaseposs tienathatiofor Theargree, ofhthe tME8Skpeasy theng pl at e

7 is wel de%)nqr.gyj. ug%yretgglatﬂggr@;eag‘gdccspgé] 9 at the weld positions Al and
A2, it is I-f]!ICU t Tor the weld positions A3 to nove in the direction of
the arrow A ConBuyaEFRAtyor ehElxedrRRIREMn Fhe CheechiPRAL BBt 98 U ow B

‘i ncreases r@dubVvesdreehivy cospwtané isn Whel 2%he déscedbeddn hefetraétar.r ow A,

and hence the | ower #gft-.han C vfj gicﬂx F;cg_g n% Qlctdie col our
X : ing struc
screening s ﬁi&?nfye e\lgémfcﬁg?rhgf‘?s&em(f?r%e?ct% ?a (5| reC%I o directed away
from this f aepleate W isgdol hridesweithr @ ghireskion testigatedbyt arrovafeltinoves in
the +Z diregdon {2 floi&ekl Of pridtSeirdel1difgassbratith, tREGRLES O thd) .
) p
- When the first 30 supporting spri ng [pl-ate 7A is welded first egt t he
wel d positi epppanenty in the direction of arrow A and the component in. the
S direction of arrow B (Figure 7) varies due to resilient pressure that
acts on the weld position and increase in the supporting positions and
20 fixed positions (welded positions)} For example, when the supporting
plate 7 is welded previously to the metallic pin 9 at the weld -
positions Al and A2, it is difficult for the weld positions A3 to move
in the direction of the arrow A. Consequentiy, the component in the
direction of the arrow B increases relative to the component in the

direction of the arrow A, and hence the lower left-hand corner, as

™
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viewed in Figure 2, of the colour screening structure moves in the -
2 direction (a direction directed away from the faceplate 1p) and the
lower right-hand corner of the'Same moves in the +Z direction (a
direction directed toward the faceplate 1p).  When the first
30 supporting spring plate TA is welded first at the weld position a3 to
the metallic pin 94, the component in thaldirection of the arrow A
increases relative to the component in the direction of the arrow B,
consequently, both the lower right-hand corner and lower left-hand
corner of the colour screening structure 5 move in the +Z direction.
35 . The reason for the welding sequence (A1 to .C12) will be

described hereinafter.



the metallic pin 9A, the conponent in the direction of the arrow A

I ncreases relative to the conponent in the direction of the arrow B,
consequently, both the |ower right-hand corner and | ower |eft-hand corner
of the col our screening structure 5 nove in the [err] direction. 35

The reason for the welding sequence @AI to Cl2) wll be described
herei nafter. 9 The sequence and adjust’nent of welding is decided taking
the following five factors into consideration. (i) Conditions of the

supporting systemne sedieh8POGHIERN justinent N6t SHPPRR! | DHedREd TaRl dY G -
bal ance of \A/elogiht distribution, etC.. 5 i Dependence on external ~«

force: Wi ghfoldpwingeltNs bptoss  Hug pRPSdOeTARiAPe, spring pressure, etc..
(iii) Directi@nal idopdofionsVeTerthe Juppotitingn sybsdnier Adiangénenet iopnsnel the

arrows A and Laure, 7). ar -dinensi opal .ar, three- dinmensional. 10
(iv) Effect %ﬁpg?h%“ﬁs)?é%ingons?%?%’n%#‘a'ﬁ?eggiws?tlghntcgl%tf” aé’ﬁén‘fstcof t he
col our scheenfiig shepgndamce emexternad| Fondesn Wdghear! the adiletrrsceserniing

movenent ! Es§driBtir@) frihfprdbsed,i fe of nmovement and reduction of the
di stance of rTP_verrent. (v) Requisite criteria of the finished colour
e

picture tubetiiis DirgetioRabity of meyemgntecCPBt tden mbekhasnthe i repkiansnt r ol

of the di stanse e ovewsent .anthe fFagore (7) £r@Nawb Eimehsional | 6W Bgrdeact s.

After the COlé)lrJn[enasCornani ng structure has been welded to the faceplate and

the facepl at e 'has” been connected to the tube body, the assembly of the
col our 200 sGivéerfifilges tof ubheuf ixedt pesiftaorpinatie distanbe of ukwebenty of The

subj ected to Qfaat, tafcgéémgtsﬁ-hcau@ 9hd tc\%ﬂ?ﬁ%{}l@k%rﬁ b.éfheteneté-{egﬁgﬁam:e; Qer]l to

[err] for frit-sealing_and evacuation, causes the ocation of the

col our screerW§ stiruckIi@tmupli thy PArechire wihaayamerh@ndgredvehias of wi st ed,
| andi ng or fighéer eiftahee@difngovemence t he di stances of novenent 25  of the

W thin a substdnt i Hobpe e Fahter oFt ao ETANGoLeAIos EBFruE PRIty
| andi ng By nelrigwgfceairc bhe déréationh fsmévemeny antighe lventmil oot the Wdsement
screen. HoweV§y moldhef@me cases, when the parts are

The factor (v) concerns the following facts. After the colour
screening structure has been welded to the faceplate and the faceplate
has been connected to the tube body, the assembly of the colour

20 screening structure, the faceplate and the tube body is subjected to
heat treatment at a high temperature in the range of 370° to 430°C for
frit-sealing and evacuation, which causes the aislocation of the
colour screening structure resulting in faulty beam landing such as
twisted ianding or figure-8 landing. Since the distances of movement

25 of the colour screening structures using parts of the same batch are
distributed within a substantially fixed range, it has been usual to
correct faulty landing by means of a correction lens in forming the
colour fluorescent screen. However, in some cases, when the parts are
changed for those of another batch, the mode of faulty landing varies.

30 In such a case, ii is more simple to change welding conditions for
previous backward correction than to change the correction lens.

The welding sequence is decided on the basis of the factors (i)
to (v). The steps of the welding sequence will be explained
sequentially with reference to Figure 8 and Figures 4A to 4L.

35 (1) First, the first supporting spring plate 7A is welded to the
metallic pin 9A in view of the control of the balance of the three-
pin supporting system (factors (i) and (v)).



changed for those of another batch, ,the node of faulty landing varies. 30
In such a case, it is nore sinpl'e to change wel di ng conditions for previous
backward correction than to change the correction |lens. The wel di ng
sequence i s decided on the basis of the factors (i) to (v). The steps
of the welding sequence wll be exphgined sequentially with reference
to Figure 8 and Figures 4A to 4L. 35 (D) First, the first supporting
spring plate 7Ais welded to the netallic pin 9A in view of the control of
t he bal ance. ¢2) t hthd htieet gippostidgolspiing Pratemi fizscwelded(iak ahel eld) .

O o o P R 0190 el BOkaRL AL ool Al B 0BL ARTnBucl il W e |

_positions Al ore
posi tions A3weld Aesnbe?eadiﬁe tlohé5d|h€eé¥$eoﬁh¢|41y‘99¢1°tﬁ9lﬂe§mﬁf moyement is

two- di nensi oaaA dimérid18nsh r(&%l givectisiyd aBahl Ei wm&aw aid arirectea

little by the, Z-co onal , . correction . in the . dlrectlon of the
col our scteeht¥ide s?&@?&‘&%‘&?"ﬁﬂﬁ)ﬁ Pﬁ?’stﬁg?)alcﬁi”b"lﬁctb‘?'bt‘ﬁrté"et-ﬁb%“'FEt on
necessary, aofl thbecaibsqolsacemﬂng sthuétheefin she S‘mnpmwldmgomplpw@rpl tube 7A at

the weld pOS 'r?&)%s tch%ndqg B q',s%?dt {:n &) tlfnlgr§ ring
suppor ting sprlngp é? tot Re Rt a & d1

posi tions at Py#tiechh tate this meddirosatiang 6)3 tﬁo%rﬁ@ntbﬁ)fsuvmﬁsﬁﬁﬂw Sipi8rting
spring pl at etﬂe’%mss@@isbmxkeo#hﬁga;gfaeé ST itbl it?]e &bvslmqedpm/)g)\ at e The

o first su ort rin e d po ion Al to the
retal 1 oRbi rebE Bpel BRI HEE S iapohines Yoh don Sovendidr of e AFstyo 1 he
netallic pi mppobeD‘&gUSBNnTghﬁlateOT[Olils emtqenmag\ Sfacersr@imyst(ibe 2iai ft ed
in the +X di tion in the finished col our picture tube, the distance of
noyenent at )goleon wel ded earliest is greater than those at posi tions
wel ded af t er W&k d, TedfirhE SuAPEr piogi SPOINEARLRe spdsavetiedr et the waddal | ic

pin and henCBoéltmbﬁ Aaoto thef ifnét?alﬂlictﬂn%&l"oi*@'weﬁb?néjltﬁéaéﬁ% 2 drevgamnt at
t he Wel\(,j\kﬁoosmlon nl sstheflrst sug)portln sprin Iate 7A 1s fixed

at the d PUY t‘?'bn“%\l tBr i‘Bf  PBERNLg; R4t hBeqause tQﬁp B "t‘ﬁ"ngs“é‘ﬁ?md’é pl ate
~at the weld metumm& dedshidteditinothd RX tdieedt Dhancaheffimyiesteobldoue | ar ge

at the weld pogsitiqn, a&ls(?:gr?e(o\‘) e r(tvzé 31t1§>§)weldggeeau{esstt
% q{&a{e 2 9 the

supportlng spring Fded.
is greater than those at positions welded afterward and the weld

. position A2 is separated from the metallic pin and hence it is
20 difficult to control the distanee of movement at the weld position A2
unless the first supporting spring plate 7A is fixed at the weld
pos1tlon Al prior to welding the first supportlng spring plate at the
weld position A2 and variation-in the distance of movement is large at
the weld position A2 (factors (iv) and (v)).
¢5 (4) -~ The first supporting spring plate 7A is weided to the metallic
pin 94 a:.the weld posiﬁions A3 and A4 prior to welding thelsame at
the weld positions A5 and A6 in consideration of the relation between
the direction of movement of the colour screening structure and the
direction of action of'the weight of the colour screening structure,
30 and the cancellation between the distances of movement (factors (ii)
and (iv)). _ _ | _
(5) The second and third supporting spring plates 7B and 7C are
welded respectively to the metallic pins 9B and 9C at the weld
positions B7 and C8 prior to.uelding the same at the weld positions B9
35 to C12, because the directionality of movement is two-dimensional, the
distance of movement of the second éna third supporting spring plates
7B and 7C at the weld positions B9 to C12 must be suppressed, and the



pin 9A at the weld positions A3 and A4 prior to welding the sane at the
wel d positions A5 and A6 in consideration of the relation between the
direction of novenent of the col our screening structure and the direction
of action of the weight of the col our screening structure, 30 and the
cancel | ati on between the distances of noyenment (factors (ii) and (iv)). (5)
The second and third supporting spring plates 7B and 7C are wel ded
respectively to the netallic pins 9B and 9C at the weld positions B7 and C8
prior to wel cdengré hexsrane nt tbhe‘ih\fﬂhddpcﬁﬂbh} @I5tPR Bibe mist bdLorP&tadse the

di rectionali té. ?{ﬁ -di mensi onal , the di stance of novenentsonf
the second an por é) spring plates 7B and 7C at the weld
positions B9 to ClZ szt be suppressed and the centre twist [err] in
the finished gl Oulrhephgt‘dﬁge td‘l‘bﬁomhtt}ﬁ‘ €RE T&ALEM b @(%191 Ss{ductire gg (V))
(6) The di stance of rmverrenh the col our screening structure at

wel d posi i orfhegweid pogition CHatS tBrgaten thar thatdabodie Hshd W%qug B‘[’o the
rel ati on bet vangtfwe mupmrat:mg !ﬁ!ﬁéé&'{ntﬁedsﬁdﬁerﬁﬁﬁl dektléﬁleﬁﬁﬂhrt@ne g |aser
beam of the Qne sed e second and, third sup ort| ng
spring pl at e}%g%s'grr?d at e Weaﬁmdm3 Z’ PR oy ugsd REC‘!B‘? g Ive ¢ he

wel ding i s caecped ang third hQUPIJOf‘f-mBr spring pBatendB faad T8 an cmmsaeddrat i on
f | | at th
of cancel | at Qg bRinvegp shiecd Sﬂ@é&??ﬁ%ﬂ r@ée&@ i gf\)(i) EX%;Q%;E %ﬁ e

di stance of nmovenent (factors Hﬁ
same read8n &r4eePt Ph andgthen £Bd s%‘t‘lﬁ’:&e"%‘éﬁa“ qfhP?@eséﬁfﬁG’Pt'Pﬂgesfprthﬁg

pl ates 7B andiiZCaadea whﬁﬂdeméﬁﬁpih@t tNe| donltBol N the diRhAdd idt RbRemedB and
9C at the mel(qaggsgtgo BQ a d ClOdp(:]i Qr to vielding the sane at the weld
positions Bll an el (‘fécf “ }’ d (iv)). (8) A wel di ng order of B9,
C10, B11 and (@12 dwabltes @aneereaﬁonorstbeed/\eian (g dinet aecersd odndroudment .

The second S%Bfa&tml §;prr1'nEgpPAL‘%rse730and 7:6 aﬂ&' .Ie*iseé Wersﬂefﬁregg%teon%ép“ ng

plate 7C are we alternately to prevent gagenent of

one of tH& sdEsAH iendinhidBy agﬁp%lattl Bie s'f?rlpn@ﬁdltaw@s B9 pangh £ 19Cpidorh tehe

correspondi ngied@irgy Ithe same dhiehé died@PViseticnd Bf1 whd &100( Mkt (91 @hd
supporting spr pl ate before welding the forner, because the conpletion
Ry 'vzg

of wel di ng of o
A weldmg order of B9, C10, B11 and C12 enables cancellation

between the distances of movement. The second supporting spring plate
20 7B and the third supporting spring plate 7C are welded alternately to
prevent the change in the engagement of one of the second and third
supporting spring plates 7B and 7C with tne corresponding metallic pin
due to completior. of welding of the other supporting spring plate
before welding the former, because the completion of welding of one of
25 the supporting spring plates 7B and 7C inauces sucn an adverse change
in the engagement of the other supporting spring plate with the
corresponding metallic pin (factor (iv)).
. Figures 4A to UL show measured data representing the movement
of the colour screening structure when the colour screening structure
30 is fixed to the faceplate by welding the supporting spring plates to
the corresponding metallic pins in the foregoing welding sequence, in
which the movement of the colour screening structure is shown
Qualitatively. In Figures 44 to UL, the measured deviation (the
distance of movement ) of six points on the colour screening structure
35 respectively corresponding to six reference points 01, 02, 03, 04, 05
and Ob on the surface of the faceplate 1p in the X directions
(directions parallel to the surface of the faceplate 1p) and the 2



25 the supporting spring plates 7B and 7C i nduces such an adverse change '
in the engagenent of the other supporting spring plate with the
corresponding metallic pin (factor (iv)). Figures 4A to 4L show neasured

- data representing the novenent of the colour screening structure when the

col our screening structure 30 Is fixegpto the faceplate by wel ding the
supporting spring plates to the corresponding netallic pins in the
f oregoi ng wel di ng sequence, in which the novenent of the col our screening
strucfure i sdisbavipngualiréations|perpendibufirgtis ﬁ:&e4ﬂuﬁ9ce¢lo,f‘ tiee faegRated

devi a¥ton (135 54 SLANERR! TR RIBLe )uctnd | o1xPALAL ol phlfrCBh OB GRET eoni N0

structure 35 res vel ERce poi nts 01, 02,

- 03, 04, 05 élﬂdowﬁ‘oﬁtﬂ@hee%mof &be Ufldt wgsi%i@epllmi@afe-‘li rl}hq Wireet ixndpf ect i ons

- (directions ygemddteluni éh the d%%fn&% oh the é&@snérﬁt €inl eclhe] amd;swﬁ £ 12

- supporting SfﬁFéE‘CLuB

di rections (dlrectlons perpendi cular to the surface _of the faceplate [err] -
i s indi cat ed FWBWIE (Tdspaktos & tlﬁél%altisrg?eer"éﬁﬁ%“ﬁﬂl ﬁfs"%tﬂ‘b" OB iChr f3w [err]
att ached t o dependwak brposé tcbmnlenduexatmdim:;ddarr ewtumnamfownm\(em@tme ™Mich is
dependent o on t irectio arrow.[err]

I ndi cat es tgékgl recPPe & TPODS?%?’?O?\e uPcur?rPi"gd “n % 2 the conmponent in
the direction of Ashés abvbyusBf(d Figure7yF | ahd:heocqnmleelqnoqbowéntnamhe he

{»é}tc‘ihg M ihe pORd QHSed "tl‘?éanPSé”m“etéﬁucaﬁuF bg LORRLetion
of welding the firs spring plate 7A to the first netallic pin -

orting
9A at tHB 10’eld \Hé’PéI“pP&sE i Ghe ,&81°‘{“h§°“@6PHLGr SERYCLERE 1§ i BURY 6PRreS ¥l i gned *
correctly widijhtdme e@ﬂoourrlfubmeeaees@treaclaﬁ@n aanﬁhe ahd td’ietl@él@eﬂ)cilrigher\BI di ng

- of the thir ey or.ti r at C t ch QC at the
weld p03|t|g’n ;a °u:¢§ Pm gcpgﬁ'g?ekl oh Fg\lt‘gr"gg * dﬁn §°t he

supporting s$pei mglel m&iSIGfB @ri’d ﬂ@lerlelspect thel yommetmx x5 alSeUartdlyret allic
pin 9B and %Qdfrl}‘l rv;Fle n%tp%xL 1%Fpéﬂ'l~1%§3 pltah,@s %HB Crr%%Bé&ﬂvéU Yt Yhe 1S

di sl ocated very s ive t0 the col our uorescent screen. Thus,

the met A8d SECeMe rqeg%lmcu 8hn cth anﬁeme t%’éréufmf@##mgm@pﬁpngﬂpﬂ fodsurA 7B

and 7C resp%@i-ééfﬁhg stuétiee Nt @isllbéatRidNeer§A1i Gk 13Nee1ACivd to thyg dblblg t he

| aser wel di gg equl Emer)st eshown in Figure 1, according to fixed opt| nmum
condi tions PRy 5h*THe basis of neasured data for
: Thus, the method of the invention can weld the >upport1ng spring

plates 7A, 7B and 7C respectively to the metallic pins 94, 9B and 9C

20 by using the laser welding equipment shown in Figure 1, according to

fixed optimum conditions determined on the basis of measured data for

the deptn of pehetration appropriate to the foregoing welding sequence

to mass-produce colour picture tubes. During the mass production of

colour.picture tubes, the depth of penetration can be controlled by

25 measuring the position of 'each colour screening structure by the

magnetic scales at every welding operation for welding the sUppdrting

spring plate to the'pih at each weld positicn, and processing the
measured position of the colour screening structure by a computer.

The method of fixing a colour screening structure of the

30 invention can be capable of fixing a colour screening structure of a

three-pin supporting system to a faceplate with the least deviation of

the colour screening structure from the correct position relative to

the colour fluorescent screen formed in the inner surface of the

faceplate 'by welding the supporting spring plates 7A, 7B and T7C

35 respectively to the metallic pins 9A, 9B and 9C in the spécial welding

sequence and controlling the depth of penetration. Furthermore, the

method of the invention can correct faulty landing, such as twist or



the depth of penetration appropriate to the foregoing wel di ng sequence to
mass- produce col our picture tubes. During the nass production of col our

pi cture tubes, the depth of penetration can be controlled by 25 measuri ng
the position of each col our screening structure by the magnetic scal es at
every wel ding operation for welding thejgupporting spring plate to the pin
at each weld position, and processing the neasured position of the col our
screening structure by a conputer. The nethod of fixing a col our screening

structure offigheed] simpyEnby oRhasyinge thapakl@irgl dohditiens aakeddy SeF eeni ng

structure of ree-pin s rting systemto a faceplate with the | easfw
devi ati on ofcﬁgn@o?ggrcogﬁé%g f'njge"gf r fc"f’ﬁ?%‘em{fm tie 438?‘7 SEF13/30FE i Un
relative to tMfecelouowrictine teba oan becimpeavddyr feedty rabdig.gi b eeduwded§ @ainie of

the facepl at gheby; el of RB11E pTHARY Litkd 4K iBYigpl-al&s 7A 7B and 7C 35
respectively to the netallic pins 9A 9B anc? 9C"I n the special welding
sequence 2and cont $oPPRATENt HECRHENR BrEPHIRe B30Tl BnionFLint Pietedby aroupbingnet hod
of the inventieotoRan Sureesirg Sekddtyré BTAERE chBaCD i ASubPbriling! system Dn
figure-8, siml yfab¥ Patlan%i ng“tlge vvegdi ng condj tions instead of changing the
correction | &ns. ASSREEGuENt IV KRR cRURPOSE Ui RS 1N PIRFeSoI998RB Bt ur e

t ube can be respeenigdly fwdth tthel metdildge ipsins cxtneaid:dand thhefadephakeofto ckleour

pi cture tubegeead PBids By ALSEr welding, tl're £514URPS r‘%Qﬁinfgr R QL go?ei ng
description, in fixedly nounting the col our screening-structure o he

three-piY sublg8ft ity Wysti@seBlAtenew Fthicetieat kealsy wepelitagrt t 1dev Eakipor thiyng
fsp.ri nlg |tol az eamengag'?g]lglthesmﬁtm \éek?/ Méi}-atcliﬂ&;ﬂemltshi Qe@{jﬂ% atfeachppdt o the
aceplate to_the netalli.c pi aser wel ding,. the colour_ screening
structure ca°nutpg§' wye °9ri1>'<’50ppats°8 Xf’fﬁfﬁe? a%°e|5'g§t tdady 19 oppeof |thgsframe
resul tant orembery ofi thyy cobou skréengngtsteuctept o the fpenenerlliloa,pinfir st
vel ding t Neundf 4 [iknddPQleiite TAE!S280R) Bha At Sl 0nd B Bl G ONe

of the frame nenbers of " the col our screening structure

met al | i c'2pi rPEAAEPeY FRIPRSERNSIY W 8he§PPPR tectigadf rame membens cesnsstively spring
plates 15 | mtwerwohesmtthﬁed %ﬁr_leftgllf&‘ pﬂ@@% tthe Shed@ @irf.‘ilog?.nbelﬁﬁ_
respectivel y, he sec a | t ic pins at the we osj tions.
The inventi olr?r"g%lén1 ecaﬁ'ar?%éﬁ %%thﬁric’evf Fggﬁt’l%\%e \W/Hg'h apRHieAe? F'B“"l‘fé‘r‘?g‘l’%l’d'iguri ng
super preci s$upsrcrrlegiisiopi celaue pidtuse tubes.

'



14 CLAI M5 1. A method of fixing . a colour screening structure having
first, second and third supporti'ng Spring plates to a faceplate of a col our
5 picture tube having first, second and third nmetallic pins, said first
metallic pin being attached on the mddle of a |lateral side of the

facepl ate, and said second and third plﬁg bei ng attached on the right and

| eft si'des .of the faceplate extendlng fromthe opposite ends of the |ateral
side, 10 the nethod conprising the zﬁgﬁs of : nmounting the col our _
screehntng structure on the facepl ate col our picture tube; inserting
sai d~irst, second and third netallic pins into respective first, second

and third pol ygqna hol es fo ned res ti n 1 said first,
second andqt hi r§ Bltb%‘i ‘#gg’%b’?if iy B 3‘1’%5‘5“‘5?’?‘%’5 ?ﬁcﬁ‘ﬁ?ogﬁﬁ%ﬁér?ﬁ sai d
first suppeeéwnﬂg aaﬁr thigrdp baprorténg (sperihg xadgoas | td lr Gacgplank eoﬂ’léallcbgoﬁﬂ’lr ee

alter ”:%acgég e PulfdHadtl \gli?*gts%'egoxfxd anls %tpﬁ' %&ﬁ?ﬁ e&?& ) %‘Jl%etf grnate

si des apart rom-sa t . nmetal Se pi n
i s insert edetaltldct hén fbeing Agtached Qnghhﬁcﬂlédl%tmf Eotllatersl sddendf athe t he -

- third thr 0?9&61%FS ddy 38id s%esm%anaxm' ﬂiﬁmsﬂxitmeéﬁédﬂensma Begiftl at es

bei ng substantlal y trian uI ar through hol es each havin hree sides In
‘cont act wi 8ndteEt Hdesqfohbe rfgcs@@&ﬁde’eﬁﬁném& gr%t"&?l‘?ﬂ?%ﬁ? fA&sH of hehe
nmetal i c piitéfall Bsad,t ed |ntothethrough hole; 25  firstly wel di ng the

first pposrtin ate othef st netallic pin, firstly-at one of
said a erﬁ&é"#ﬁ?g Qggﬂg‘? fEHR Mdnal through hole in contact with

said first maﬁtt&hgl thepicolaund stiesniag dtrectyeosh tthesfatepllaté oft tisd deladr t he
hexagonal thro I"g)le secondly at another side of the hexagonal through

hol.e and t R&RE W& %adj acent 30 .side to the said other side, and thirdly
-at a furt hensa:tdagasnhd férstat sedpat emtl thirdadptaldht pimte intot respeative

further si ?frsé?yfé@o%%raﬂﬁ'tﬂm? &0229?%3"%% r"i%l@!s rﬁé&@e%%e&t"i%ei Cﬂ:”d and

the third Supportrng sprin t respon I'ng second or
‘et al 11T peaidt fitss, s gegon ré@d sthicd @uPpeRLingr GREINchOPlAtesn &h%ieflrsfh r stly

at one sidenfyghhficle in said first supporting spring plate being a hexagonal
through hole having three alternate sides in contact with said first
metallic pin and three alternate sides spaced apart from said first
metaliic pin when the first metallic'pin is inserted info the first
20 through hole, and both the second and the third through holes in said
.secohd.and said third_supporting spring plates being substantially
triangular through holes each having three sides in contact with the
_COrresponding seeond or third metallic pin when the metallic pin is
_ inserted into the through hole; '
N 25 firstly welding the first supporting spring plate to .the first metallic
| ' pin, firstly at one of said alternate three sides of the hexagonal
through hole in contact w1th said first metallic pin and then at the
opposite 51de to that side of the hexagonal through hole, secgﬁgizcig
another side of the hexagonal through hole and then at theA
30 side to the said other side, and thirdly at a further side and then at
.e/(:d«aceub side to the sa:i_.d further side, by laser welding, and '
secondly welding each of the second and the third supporting spring
plates to the corresponding second or third metallic pin at the said '
three sides of the through hole, in order, firstly at one side of the
35 second through hole, secondly at the side of the third through hole
‘corresponding to the welded side of the second through hole, thirdly at

another side of the second through hole, fourthly at another side of

* c L M s *




35 second t hrough hole, secondly at the side of the third through hole
corresponding to the wel ded side of the second through hole, thirdly at
anot her side of the second through hole, fourthly at another side of
1111111211212112112121212112121111212112111 15 the third through hole
corresponding to the said other side of #Re second through hole, fifthly at
a further side of the second through hole and sixthly at a further side of
the third through hol e corre onding to the said further side of the second
t hr ough hol &éhepyhird é‘é‘é‘P“ 1gy copresponding. g, the csaidjiather osideaiof) the.

wher ei n t he secens tirotgre Hmeagm&hw hatowgPubeler 8idd T fthé SdecdH@ PHroLRR~ -
spring plat re wel ded to the prn at

i ch_cont f|r net al l.i.c p|n
wel d positi g\‘?@hdﬁé‘f’r ﬁﬂ?@%’ g ‘b‘iﬁhﬁf' £ig61 &f | theor thind ofhiough | hope g
t he sides ofcorhadmdagg)rml thdnrsadghfdntheroéidaheffuﬂeskeamﬂpaniduga Kéle, NBy
pl ate mh? fromthe first metallic pin are welded to the pin at
wel d pos tlons dlstrl ted at regular angular intervals of 1200. 15 3.
A nmethod of fixing a colour screening structure substantially as

her ei nbefor e, desq\r h@%&%&&ﬁ%é%“&f‘aﬁ% Fifbbr&Hh éhé Qi&ePbri il ﬁ&fa%gggi‘uy' ng

drawi ngs. 4. A col our _picture tube having a colour screening S
nount ed 20 SArevEh helepphithe firehisupporting: speing ddate iehich apntaste theé

clainms 1 tof3rst metallic pin are welded to the pin at weld positions distributed
10 at regular angular intervals of 120°, and the sides of the hexagonal

through holé of the first supporting spring plate which are spaced from

the first metallic pin are welded to the pin at weld positions

distributed at regular angular intervals of 120°.

15 3. A method of fixing a colour screening structure substantially as
hereinbefore described with reference to Figures 1 to 8 of the
accompanying drawings.

., A colour picture tube having a colour screening structure mounted

20 on the faceplate thereof by a method according to any one of claims 1
to 3.




