1 MANUFACTURI NG COLOUR SCREEN STRUCTURES FOR CATHODE RAY TUBES This
i nvention relates to nethods of manufacturing col our screen.structures for

cat hode ray tubes (CRTs), to such structures and to CRTs 5 %P%?c\%ch

struct ures. - A colour screen structure for a col our
exanple, a so-called aperture grill assenbly as shown in Figure 6 of the
acconpanyi ng drawi ngs, nmay conprise an aperture grill nmenber 9 fornmed of a

thin metallic plate, such as a cold rolleg thin steel plate, 10 provi ded
with a plurality of strips 7 defining slits 6 for passing el ectron beans

t heret hrough. The plate is placed on a netallic frane 5 conprising a pair
of opposite suppMANUPRCTURINGCCOLOURASCREEN STRU BrFORf CATHOBE RAY i TWBE§ U- shaped
resilient connecting nmenbers 3 and 4 interconnecting the respective '

opposite ends of the supporting menbers 15 1 and 2. An external force igs:-

applied to the supPdstinygnbiompeelates feaguetheds of mapufaatuning: erlenr ARLee cac

other by a flgﬁ‘dcéﬁfekefotr' &{bhoéé“il-a tEBEL (BRTs ), ¥ bidh SEradturesail teert® the
aperture nber hol d tight Wi th respect to the Y directions.

The apert b’?"lr{e‘l“%ﬁ‘b‘e‘r s§"‘1°§ f?ﬁ'en seam Wel ded to the supporting nmenbers 1
and 2, the external &lour f s¢reeni- stﬂmtnvedforarxd ddlem- teRy, unaecemmplq, a

peri pher al po ur,
aperture gril cggf) a?eréuﬂ%r ed avmsg{lmgl Oage% i{?h %ppom te SI
t her eof ; out sammpmieemwnmgmayncompﬁne anegw@vwcrwpemmrsme@f t he

SUDDOVU ng nmegpey Sthixl AR1 21O dplta@é fhfBa® &NoA@Ntanledthih ISRBePRAGEE] €
grifll menber have a ra curvature and he reggectlv out er

si de surf%ﬁ:esp?ﬂm?‘?ﬂe “éﬁbp%r%“ﬁ@hrﬁ?nﬁer?rfpana defining 3 F%ﬁjﬁu bfPA3G Yt ur e
Ry. In the usetedctﬁm beahs)fthmw‘i-ammr m;g platle s «pmémr oxsmr meualsld wme

t he periphera e | ved
by shearing t stqgge gIr ortlme‘%’glie @Qﬁ't“q’gﬁ;@ cut %%j as s own in
Figure 7 of th% acbﬁtﬁpbh}ilng Udshagedgsesilient utcopnrepting ug!her&ré cpnd| | 4
menber 9, the; iUt cPaft tt%%@ipetclﬂ‘fvé Qﬁﬂo% tS%h?fofléherQldfpS ng WeembB s

curved surface of the aperture %I nber and cuts off the peripheral
portion 8lby 3Pdr3nghn REtermalt {Rreegls PPPHEHtfé’r the supporping, memberfd 8 ting
edge. thereof an@ sd@oCsyraes thbmtdoRasdiPBadH btifer by a fixed deflection, and a

moderate tensile load is applied to the aperture grill member 9 to hold
it tight with respect to the Y directions. The aperture grill member |
9 is then seam welded to the sepporting members 1 and 2, the external
20 force is removed, and then the unnecessary periphefal portions 8 of the
aperture grili member 9 are removed. The aperture grill member 9 is
provided -with slots 10 in the opposite sides thereof, outside the
central region. The respective upper surfaces of the supporting
members 1 and 2 of the frame 5 in contact with the aperture grill
25 wember 9 have a radius of curvature Rz and the respective outer side
surfaces of the supporting members 1 and 2 have a radius of curvature
Ry. _ '
In the usual method of manufacturing such a colour screen
structure, the peripheral portions 8 of the aperture grill member 9 are
30 removed by shearing the aperture grill member 9 with a roller cutter 11
as shown in Figure 7 of the accompanying drawings. In cutting the
aperture grill member 9, the reduced portion of the roller cutter 11
rolls along the curved surface of the aperture grill member 9 and cuts
off the peripheral portion 8 by shearing the aperture grill member 9
35 between the cutting edge thereof and the corner of the supporting
member 1 and 2. In such cutting, it is possible that metallic scraps,
such as burrs 13, form in the cut surface of the aperture griil member
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menber 1 and 2. In: such cutting, it is posslble that netallic scraps 'such
ad burrs 13, formin the cut surface of the aperture grill nmenber 2 9.as
shown in Figure 7, and/or chips 14 are produced due tao an .inappropriate
combi nati on of the size of the frame 5 and the roller cutter 11, variation
in the inclination [err] of the side walls of the supporting menbers 1 and
2, or the use of an abraded roller cutter J11. 5 These netallic scraps may
stick firmy to the aperture grill assenbly 9, be not renoved conpletely-
fromtheé aperture grill assenbly 9 by the subsequent washing and
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a wel ded seam 16, as shown in Fi Il gure 8 of the acconpa nél glﬂeravm ngs, b_y
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menber 9, the QigalPhntide 4RAEIARY Jﬁicssgmwsqe%g%fgwas mhsggs%ﬁ'od

requires scrupul ous attention to : and
abrasi on caused'ifiin Héesaqupgintepiar, G&ear hePO gRuEHIdiandiseharge yHsheni
invention tier eiekériRrdsdert dormgoede &g bRRMEARTYUri ng a col our screen -

ruructure for o s hode ol e U6, TS BHelShat 05, RheP A

paral | el to eachweidedrseandéi raseﬂmwmriadmgnrge Bhe thesgreohpang img pesiings £byls of
the 'supporti ng ﬁﬁ%ﬁkgréd‘}a}{t P’ ¢RL GORN ﬁ%ﬁ ﬂagifé‘bﬁélﬁ fQLIH N%s, | [l

‘peripheral portio a co our screen ne ura Ity 'of paral I eI
slits in a col cepmieiding teggprpartuhegebll aerben Haprt ff@met‘.is oThisi methedd

paral l eI tgst thoés'ﬁo'i: p?od%@é rmeQQllQEOQé’z‘iﬁs SO However, since the tearing force
- necessary for tearlng off the peripheral portions 8 is proportional to
- the thickness of the aperture grlll member 9, the larger the aperture-
grill member 9, the greater the tearlng force required. Moreover, this - -
method requires scrupulous attention to the quality of the weld, and to
- .20  abrasion caused by the welding electrode roller. '

Accordlng to the present invention there is prov1ded a method of
manufacturlng a colour screen structure for a cathode ray tube, the
method comprising the steps of:

K_/ L forming a frame by placing a pair of supportlng members substantlally
. 25 parallel to each other and 1nterccnnecting the respective oppos1te ends
-of the supportlng ‘members by a pair of connecting members,
formlng, in a_perxpheral portion of a colour screen member having a
'plunality of parallel slits in a colour screen region thereof and a
pair of slots outside and perallel to the slits, a pair of grooves so |
30 as to extend?respectively alcng lines ccrresponding to the upper edges
of the pair of supporting members, |
welding the colour secreen member to the pair of supporting members of
the frame at such a locatlon that the grooves of the colour sereen
;; 7_'- , member are spaced from the welds and extend respectively along the
| 35 outer upper edges of the supporting member ; and
tearlng off the unnecessary peripheral port1ons of the colour screen
member along the grooves. -



30-. as to extend respectively anng I'i nes correspondlng to t he upper edges
of- the pair of supporting menmbers; welding the col our screen renber to the
~pair fof supporting .menbers of the frame -at suich a location that the grooves
of tﬁe col our screen nenber are spaced fromthe wel ds and extend . :
respectively along the 35 -outer- upper edges. of the supporting nenber;

and tearing off the unnecessary periphergl portions of the colour screen
menber along the grooves. - 3 The grooves rmy be formed with a uniform

wi dt h-and. uni f orm dept-h. al ong t'he contour of the frame-in a curve having a L
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“in the col ourtl'ecgmnesrastmr theapgndenor }zerﬁopl_;@; abrm;gdlgr@h%qmg o3 Yci'ﬁf al ong,-
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tearingforce necessar |s on ha¢Heen FEmberyands¥ e Wit neeﬁ&bargy'oéms |
. tearing off t iscabput portlons al ong the wel ded seamin the: foregm ng
met hod. Nbreover,mwe t opgrly . be-torn off
“regardl ess of_ the i nc] |dr%§%? %?’?‘ﬁ% hpesp\/\%ﬂ]é"%i\' f Qgg d'thl ﬁgl‘?%nbers
15 - - TIRETRHY SFEPYh @nd | theowentphgralc mobkidnbyane tooh wfarmbﬁg ieh -

reference to grhevemcaoumanmmgdtw iiﬂ?tur‘ehkpﬂﬁhﬂ!éﬁ é/yn htlLe k% artet are
Fi ’p Ive

_referredjho Ry, Hr}&e ferences
vi'ew for explarni g "ne‘SSﬁ%n’%‘ Piyaah@tther-srn oiithet nepespany dfokour
screen structtﬁii'emfgopfé GETmcuﬂ:edahg:&Gionst Ql&rﬁge ﬁh@VﬁQIdeGnseﬂgﬂnr isa
sectional Vi ggrd 019 detfdd.F @HeByer l.an view o our -
'screen nenber u‘?e 4 1S an enrarggggif f‘ﬁslalp? bo: i "@Pela&‘%ﬁbw hg a N\~
portion _ rn Off regardless of- the 1nclination of the side walls of the
- | supporting members ' o
15 -_'_. The 1nvention will now be described by way of example with
reference to the accompanying drawings throughout which like parts are
referred to by like’ references and in wh1ch° o T
Figure 1 is a perspective v1ew for explaining an embodiment of a
method of manufacturing a colour screen structure for a CRT according'
20 -to the 1nvention,' ,
. Figure 2 is a sectional v1ew of part of Figure 1°¥
Figure 3 is a plan v1ew of a colour screen member,
“Figure 4§ is an enlarged fragmentary plan view showing a portion
A of Figure 3, o
?5 L Figure 5 is a’ fragmentary sectional view of part of a colour A
" screen member _ | o
_ Figure 6 1s a perspective view of a colour screen structure of
previously proposed kind - '
| N Figure 7isa fragmentary perspective view of the colour screen
- 30 “structure of Flgure 6 ~and
Figure 8 1s another fragmentary sectional v1ew of a colour screen
-structure of preViously proposed kind '
Y Referring to Flgure 1, there are shown a frame 5 comprising a
pair of opposite supporting members 1 and 2 and substantially U-shaped
35. | resilient connecting members 3 and ] fixedly interconnecting ‘the
opp031te ends of the supporting members 1 and 2, and an aperture grill
member 21 attached to the frame 5 As shown in Figures 3 and 4 the



A of Figure 3; 25 - ‘ Figure 5 is a fragnentary sectional view of part
of ‘a col our screen nenber; Figure 6 is a perspective view of a -col our
screengstructure of preV|oust proposed klnd Figure 7-is a fragnentary
perspettlve vi ew of the col our. screen 30 structure.of Figure 6; and
Figure 8 is another fragmentary sectional view of- a colour screen structure
of previously proposed kind. Referring to Figure 1, there are shown a frame
5 conprising a pair of opposite supporting nmenbers 1 and 2 and
substantial ly U shaped 35 resilient connecting nmenbers 3 -and fiXedIy
i'nt er connect i ngapentursppUdil tnemberi@1ds fdrsed ofpothimgetad hireplate, sugthAs and an
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Bnd Tover 55 oA RUHERLPonkfps o ¥, SRkt gr Yy ReaRet oY Shol o9 RS
22A and 228 hav&&ﬁghmiheragﬂmghfﬁuf&mnty Longger thahathat vt thef stiipssT rarps 7
are formed in tfb‘%mécp%téi{eea;%ghdﬂe Ee"r SlatdReldhe J&g@&wogaen@es' te

outernost slits |ntherer a re grill

menber 21, so autepmeskt gHys A on@f‘@ﬁ%" 33|t3é‘P forged iyf theheearoof tg%ur?p@ﬁ“i!‘ﬁg
menbers 1 and 2 rriQ§pﬂ€n§HeYe|2Y, B@twe&tMeﬁmm e tré dsutef b&@sslc@t $hé2A

Ry. The oppli tTAPBREAPBARERE =) A9 FEYERY ﬂae e o IRRE L A0SR, b
portions of theths stats222h amﬂZZRBn a cunve hanngndmddimntqrremndpw tmrhhegrl |
gerffe’(r) a1 ha;ngrgd@hggﬁmvétfueg 8. 1wn§ﬂﬁ§§osn@g§iaéggtaggm&fes?§ .n&)gs FeBEPt
sl ots 22A and 2@3 @gfl@{f@d@d&pm end| pp:btlons of the slots 228 and 22B. In this :
embodiment the aperture grill member 21 has a thickness t of 0.1 mm
'15 and the grooves 23 have a. depth d of 0.4¢, and a width w of 0.1 nnl'
'(F1gure 5). -
'As shown in Figure 4, the slots. 224 and 228 extend parallel to
~ the slits 6, and the. opposite end portlons of the slots 22A and 225-'
extending outsxde the extremities of the slits 6 are offset outwards

t
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20 'and have a width greater than the wxdth-xo of the intermediate portions
-extending'alongside the slits 6. The slits 6 and the slots 22A and 22B
are formed by an etching process. The intermediate portions of the

_ " slots 224 and 22B are formed with the relatively small width'xo, S0
L d, ' that a reduced amount of sediment is prdduced informing the slots 224
25 and 22B, to prevent the slits 6 from being clogged with the sediment
produced in etching the slots 224 and 22B. Bends at the junction of
the intermediate portion and the end portion of each of the slots 224
‘and 22B project to form recesses 24 to reduce the strength of elongate
. portions 25 of the aperture grill member 21,'respectively extending
30 alongside the intermediate portions of the slots 224 and 228,
Accordingly, elongate marginal portions 26 of the aperture grill member
21, respectively éxtending alongside the outermost slits 6 are not
damaged - by the_elongate portions 25 in tearing off the unnecessary
peripheral portions 8, even if the elongate portions 25 toucn the

35 elongate marginal portions 26. .
_ The slits 6, the slots 224 and 22B and the grooves 23 are formed
simultaneously by a selective etching process. As shown in Figure 5,
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the grooves  2hecaperiterd’ grmdnemaext e & plr%(lggrgsnutfe gﬂé{iﬁbk%ﬂ?@eﬁbe o5 kel
Gept o and 2 b *otPE J98EE phllpechAers) ' diressdsms i mgot heteakour N
sclroeen st ructtigbt, and etheeritalisf&a?]aelﬂeﬁmﬂttfﬁg?ﬁ@oi‘mssmeﬁ NG ni[:)g\r/\;r és |
222h20?];1 ';heylfnéﬂirglﬂj)rg io tﬂ?dédelﬁi%)arl]!fs ??]]aq'e SHR wﬁ?e ‘{jjfﬁﬂgﬁréﬁémgef"hezfpﬁﬁt’uﬁPaCEd on’ .
the suppoFtl rﬁj hieﬂ‘ﬁ'é‘?"é‘ FL &ﬂothe f‘rame 5, the external f‘orce is removed from the C
.- supporting members 1 and 2, and then a tearing force F of about 300g is
applied ‘to the aperture grill member 21 to tear of‘f the unnecessary °
peripheral portions 8 along the grooves 23 In this embodiment the
.opposite ends of the grooves 23 merge into the ‘'slots 22A and 228 _
| 20 ° However, 1f' the bot tom walls of the grooves 23 are unable to withstand
' '_ a tensile stress of at least 10kg/m2 which is applied to the aperture
grill member 21 in -extending it on the frame 5, the opposite ends of
the grooves a3 may be terminated bef‘ore the slots 22A and 22B to form
ungrooved portions havmg a width 1 (Figure 4) in the range of‘ 0.2 to
25 : 1 mm between the opposite ends of the grooves 23 and the slots 220 and W |
_ | Pref‘erably, the depth d of the grooves 23 is 3(}«m or less when
" the’ thickness t of the aperture grill member 21 is B%m, and is 4o /tm
or less when’ the thickness 't is 180um, '
30 o Thus the unnecessary peripheral portions 8 of the aperture grill
' mémber 21 can be torn off along the grooves 23 extending along the
outer upper edges of‘ the supporting member 1 and ‘2 simply by applying
a small tearing force of about 300g to the .aperture grill member 21
‘without producing metallic scraps .such as burrs and chips, after
35 ‘welding the. aperture grill member 21 to the supporting members 1 and 2
- 'of'thef‘rame‘j | ' '

Embodiments of‘ the mvention may have the f‘ollowing advantages



2 with atensile force applied thereto in directions Y to hold it tight,
and then it is seamwelded to the supporting menbers 1 and 2. In Figure 1,
wel ded seans 16 are shown. After welding the aperture * 15 grill nenber
21 to the frame 5, the external force is renoved fromthe supporting .
‘menf¥ers 1 and 2, and then a tearing force F of about 300g is applied to the-
aperture grill menber 21 to tear off thg unnecessary peripheral portions 8
-along the grooves 23. In this enbodinent, the opposite ends of the grooves.
23 nerge into the slots 22A and 22B. 20 However, if _the ?g QM yg | s of
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aperture gril gameadtaringl equidment -t orn of f al ong the groques, i.-ng
al ong the outer upgierceeg‘geﬁetggd tilkesiuppe and isﬁgg]@en%ylﬁl&n%r %ﬁgm Y by
applying a snall t é‘rk.gg force of about 300g to the aperture grill menber -
21 wi t hout preslumpreyedet al [ i c scraps such as burrs and,ehing;sabfethe3d
wel di ng tq§ aper t Upge @hi | theTein ina2ion Pt ke §%p?}+st[erngi% erls 1 'iagii' 2 of
‘the frame’s. ‘Enbodiments of the invgpiche Framy 5hause weheontgol g ARrictly
advant ages.  sumetinggUEPRE BnnECessary ger.k%eﬁﬁk Refdreaps & rEigaré €T to
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“tearing force, which i%eaﬁﬁgg)g(icmegl'm,ottﬂstmnw BecesSHRFY HY F‘\lge orce in the
“range of 3 to %bwrigﬁuti_ e y the nethod described with reference 5 to - -
Figure 8. . Aafedhodingly, the nethod does not requiye a {q.rg%hgmggtdmnt in
{ . _ . . : ; e poller ic ter__1-°___._ - _
equi prent. put. mer el ghobh 6, A eveas abirdEhe g:thr? in Figure T inevitably .
perture grill member 9 being
ing into the washing tank of
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0  this is avoi ith the.present method. L .
20 this is avoided WHEh | 11 is used, the present method
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e ring the cutting edge of the _
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—#a-rm‘f-arct’tTrTn'g’E@Tprrent Sinice the method is sinple and stable, the yield
I npr oved. 10 V\hereas the inclination [err] of. the
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' a(L!‘mir\w‘(lmstFlc’cly in carrying out the method described with reference to_

Figure 7 enploying the roller cutter 11, this is not necessary with'the
present nethod.. 15 . - ‘Fur t her nor e, ',yx/nereas using the roller cutter 1

~for shearing. of f the unnecessary peri pher al
inevitably entails. netallic scraps adhering to the aperture grill

.menber

being scattered over: the working area, cLATAS dropp| ng into the washing tank
~of the subsequent washi ng.-process caus1-r1'g—pol | ution of the washing liquid,
20 this is avoided with the present - met hod. Moreover, since no rol

cutter 11 is lusedA ddthodbeamifasBli t nspect i ng S
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- such a Iocatlfon t hat -t he ‘groove

he"%o
the pair of supporting members;

weldlng the colour séreen member” to the pa1r of supporting members of'

o the - f‘rame at such a location that the grooves of the colour ‘sereen
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-member are spaced from the welds ‘and extend respectively along the

outer upper edges of the supporting member, and

' tearing off the unnecessary peripheral portions of - the colour sereen

member along the grooves '

2. A method accordmg to claim 1 wherein said grooves are formed in

: 'the rear of the colour screen member

3. A method accordmg to claim 1 or claim 2 wherein the opposite '

ends of‘ each’ groove merge into the slots.

4. A method according to claim 1 or claim 2 wherein the opposite |
ends of each groove terminate before the respective slots.
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grooves . are f‘ormed by etchmg

- 6. A method according to any one of the preceding claims wherem the
-_slots are formed by etchlng :

‘7. A method of manuf‘acturmg a colour screen structure for a cathode |

5. A method accordmg to any one of the preceding claims wherein the

ray tube, the method be1ng substantially as hereinbefore described with
: reference to Flgures 1 to 5 of the accompanying drawings. B
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