COLOUR SELECTI NG STRUCTURE FOR A CATHODE- RAY TUBE The present i nventi on

relates to a colour selecting structure for a cathode-ray tubiéé and
nore 5 particularly, to danper wires (fine w res) extended on i§€5€;5

surface of an aperture grille plate (AG for a Trinitron (Trade Mark) CRT
to prevent vibrations. A Trinitron (TradesMark) CRT uses, as a col our
sel ecting structure, a plurality of tape- }ike grid elenents 10 forned by

form ng a plural cotodir \ﬁﬂB@ﬁN@F@fﬁwmnrékthl GA@hébﬁ—Rﬁ!tC‘i'Uéﬁ a thin
steel sheet, by an etching process. The plate is welded to a frame so as to

extend it tautly in a fixed tension. The structure, i.e, the etched thin

pl ate, having the apertures, the plurality of tape- 15 like grid elenents
and the fram ng emhnepmesentxﬂnvahtndﬁmréb@besute grbbleuplséékctthctrgﬁ
beans pass through the apertures of the FAG and inpinge on the fluoresceft.
screen to K&Usgmﬂﬁoﬁ9nﬁat¢ﬂ$h¢4%ﬂ!§!éﬁ@bec(63ﬂ)lanﬂnongreln t he
acconpanying drawings Fig. 2 is a perspective 20 view of a FAG nounted on a
frame, FPg. paritdcnlazdiviota 4ﬁ¥RF¥deﬁe%n(f%ﬂé vires) F#&ended2°2 thed
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A Trinitron (Trade Mark) CRT uses,- as a colour
selecting structure, a plurality of tape-like grid elements
10 formed by forming a plurality of vertical aﬁertures in a
thin plate, such as a thin steel sheet, by an etching
process. The plate is welded to a fraﬁe so as to extend it
tautly in a fixed tension; The structure, i.e., the etched
thin plate, having the apértures, the plurality of tape-
15 1like grid elements and the fraﬁing elements is called a FAG
' (aperture grillg plate). Electron beams pass through the
apertures of the FAG and impinge on the fluorescent screen
to make portions of the fluorescent screen luminous.
20 view of a FAG mounted on a frame, Fig. 3 is a sectional

view taken on lin? I-I in Fig.

In the accompanying drawings Fig. 2 is a perspective (_

-




FAG from vi bration, danper springs 4 f.ixedly holding the danper wires 3 on
the frame 1. Usually, the danper wires 3 are tungsten wi'res of a dianeter
in the range of 10 to 30 [err] in diameter. As shown in Fig. 4, the
tape-shaped grid elenments 2a, i.e., stripsyof a soft steel, are arranged in
paral l el to each other and tend to vibrate |like the strings of nusical

I nstrunents according to the I engtth and tension thereof. The vibration of
the grid elenments 2a disturbs the | anding of electron beans on the
fluorescent screen, dis- turbing inages formed on the fluorescent screen.

Therefore, - 2,handatfiey. W rigs ah %ﬂ@@ﬁl%@%ﬁ%%&&%ﬁyo@ﬂﬁ@ grid
elements 2a to restrain the grid elenents 2a fromvibration. Al though the

hi gher the SbewnodnofFigss datmerd wirvees IdwmgIEAtRIFAG 2 )ietabéeghapédt he
danper, W res on the atten- uation of the vibration of the aperture grille
AG the hi gB*iEnslemedts 2a,.dapertutes 2hentanid scwo ndampevbivires| 3 each

t ape-shaped grid_elenent 2a _a strip of a soft steel, is dislocated froma

correct posPErSRALE Perpendicylardy feithe Rrertires o to Fegtrainytheat

or mechanic S k appl.ied thereto, it is possible that the_dislocated
t ape- shapeSASr?%% ﬂ&ﬁ?‘ O, GRTREY SARARGR 4 HelxeRby rkelding the.

The' L uopel CoRPRY PSR 3 CEENSEE Bl D ARARY! he SEE oS
havi ng diS'Qﬁéteﬁnﬁﬁkén wires of a diameter in the range of 10 to 30 um
in diameter. As shown in Fig. 4, the tape-shaped grid
\/ elements 2a, i.e., strips 6£ a soft.steel, are arranged in
paral;el_to each other and tend to vibrate like the strings of
musical instruments-according to the length and tension
thereof. The vibration of the grid eleménts 2a disturbs the
landing of electroﬁjbeams on the fluorescent sereen, dis-
turbing images formed on the fluorescent -screen. Thérefbref
the damper wiies'3_are extended perpendicularly to the grid
elements 2a to restrain the grid elements 2a from vibration.
Although the ﬁigher the_tensién of the damper wires,
the greater is the'effect of the démper'wires on the atten-
uation of the vib:aﬁion of the aperture grille AG, the high
tension of.the daﬁéér wires entails a new problem. If each
tape;shaped grid glément 2a, a strip of a soft steel, is
dislogated frqm a correct position 7a to an incorrect
positicn 7b as shown in Fig. 5 by heat or mechanical shock
applied thereto, it is possible that the dislocated tape-

v shaped grid element 2a is held firmly at the incorrect



el ements is put on the screen of a CRT,. vertical noire 5 fringes of fine
. pitches appear on the screen. These vertical moire fringes becone

conspi cuous particularly when the entire screen is white. Accordingly, it
is an object of the present invention to provide a col our selecting
structure for a Trinitron 10 (Trade Mark) cathode-ray tube, capable of
mnimzing verti cal nDire fringes tma® deteriorate the quality of the

picture dis yed _on e scr en _and of attenuatin e V|brat|on of the
FAG AccHPﬁRﬁg gh ché‘ﬁ?E?@hﬁ ng FREE i s provi ded

a col our l5 S thin
apertur epg%rgl q-1(;‘](‘3&13Ig)z?t é’hlf)grﬁo# }% Qﬁ'ur alﬁ%ﬁ&%@% gri dI%I enents;
and danpicagtiyf.es mmn@yme)gtMQ naviisee difsliceatdd qrid ture grille

plate to apply a force to each of the grid el enents; wherein the danpigg ¥
wires ar lementsnds pwth omihe weresshiof a R Ve tisal aixé| enent

25" hopd Eanael T, 3 Bhrohiell Aneis, B b BoEERN .b“# 44 ange of 3 g

to 10 nyverdcal’ wire Frdmjed becotd icondp: idﬁw?sarﬁmﬁtaﬂ iy WiHdn Wi t hi n

20 seconds. The fine wires extended across the surtace of the 30 aperture
grille s&h@sem'mmlspmem deendvitiened force

Accordingly, it is an object of the present invent;on
to provide a colour selecting structure for a Trinitron _

10 (Trade Mark) cathode-ray tube, capable of minimizing (;)
vertical moiré fringes that deteriorate the quality of the
picture displayed on the screen and of attenuating the -
vibration of the FAG.

According to one aspect of the present invention,

15 thére is provided a colour selecting structure for a
cathode-ray tube, comprising: '

a thin aperture grille plate provided with a
plurality of tape-like grid elements; and
damping wires extending across the sutface of the

20 aperture grille'élate to apply a force to each.of the griad

elements; _ ~
wherein the damping wires are'tenéioned'sqch that

they apply a force to each grid element sufficient to damp

resonant vibrations of the elements but insufficient to

25 hold them in a distorted position, said force being in the
range of 3 mg to 10 mg. .

The force is preferably sufficient to damp vibration
well within 20 seconds. : ¥
The fine wires extended across the surface of the

30 aperture grille so as to apply a predetermined force



- 4 - appropriate for attenuating the .vibration of the tape- shaped grid

el ements 2a of the aperture grille and for mnim zing vertical moire :
fringes formed on the screen by each grid el enent prevent the deterioration
of the quality 5 of pictures displayed on the screen. Col our televisions,
moni tors or VDUs can be made using these.sjractures: . The invention also
provides a nethod for constructing a structure as above, including the

steps of neaspprepriwtd Ofct ntteniating athehwibration oot théreapens of the
grid elenents are danped and the mnimum force at which the elenments are

hel d in di st ihapedExid plenents 23 f cthe Aperture gnilleand £0¥g wires
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description taken i n connection with the acconpanyi ng draw ngs, 1 n which:-
20 §i Pf pictures dispiayed oncthefscreen: ance in explaining a.

When a damper i o R SRERVARAGHS, CREISRTS g, VIS Sap Jof it Ve vi ew
of a FAG muRjgthgtiese ¢tAiEtures. |
' The invention also provides a method for constructing
a structure as above, including the steps of measuring the
10 minimum'force at which resonant vibrations of the grid
elements are damped and the minimum force at which the
elements are held in distorted positions if dislocated, and
arranging'the damping wires to apply to éach grid element a
force bétween those two minimum forces, said force being in
15 the range of 3 mg to 10 mg. |
The present'invehtion will be further described by
way of non-limitative example in the following description
taken in cpnnection with the accompanying drawings, in
which:-
20 Fig. 1 is a diagrammatic view of assistance in
U explaining a normal reaction acting on each of the tape-
shaped grid elements of a FAG when a damper wire is
extended across the FAG: |
Fig. 2 is a'péfspéctive view of a FAG mounted on a
25 frame; :

- Fig. 3 is a sectional view taken on line I-I in Fig.

Fig. 4 is an enlarged view of a portion of Fig. 2:

and



Fig. 3 is a sectional
enl arged view of a portion of Fig. 2;

secti onal

showi ng the force acting on each tape-shaped grid elenment 2a of an aperture

view taken on line |-1

and -

5- Fig.

inFig. 2, Fig. 4 is an

5 is an enl arged

view of a portion Ain Fig. 4. Fig. 1 is a diagrammtic view

5 grille when danper wires are extended across the surface of the aperture

grille. The force F' is, as a matter "of% Cour se, proportional to the tension
F induced in each grid, elenent 2a. i.nent, the effect .of the
force F appliefify 2 qﬁ¥ﬁ§9§dt59&£5ﬁngg ¥1§Héﬁgdagﬂﬂ5959§w@ht 10 2a
was testeqy, Jgsults of which are shown in Table 1. Table 1 Test

F' I°br at’i on Vertical Nos. - (ng)

fringes 15 Fig. 1 is 2 dlagnénﬁmamiai &d.emrshdmai.tngl the foriemi nt 2 /7 -

6 Attenuated I medi at el y int, 3 Attenuated s

i medi at ela§= 1"‘9 o Mach tape-sha;ped M iSheoento 2§e6’f an apertunigne 5
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the aperture grille.

The force F’

is,

as a matter of

course, proportional to the tension F induced in each grid

'element 2a.

In this embodiment, the effect of the force F’

applied by a damper wire 3 to each tape-shaped grid element

2a was tested, the results of which are shown in Table 1.

Table 1
Test F! Vibration Vertical
Nos. (mg) _ fringes
1 3  Attenuated immediately Faint
2 6 Attenuated immediately Faint Aﬂ
3 10 Attenuated immediately | Faint
4 2. Continued 20 sec None
. 5 12 Attenuated immediately Conspicuous
Note: Test Nos. 1, 2 and 3 are for samples meeting

the requirements of the present invention. 4

Test Nos. 4 and 5 are for comparative samples,

in test 4 the vibration is not attenuated ,

adequately reducing picture quality and in test

5 the moiré fringes are seen.

It is well known from Table 1 that both effective

attenuation of the vibration of the FAG and effective

minimization of vertical moiré fringes on the screen can be

achieved when the damper wires 3 are extended so that the

force F’/ acting on each of the tape-shaped grid elements 2a

L



the requirements of the present invention. Test Nos. 4 and 5 are for
conparative sanples, in test 4 the vibration is not attenuated, 25
adequat el y reducj.ng picture quality and in test 5 the noire fringes are
seen. It is well known from Table 1 that both effective attenuation of the
vi bration of the FAG and effective mnimzation of:vertical noire fringes
on the screen can be 30 achi eved when the @amper wires 3 are extended so
that the force F' acting on each of the tape-shaped grid elenents 2a - 6
- of the FAG P§ thegnFAGcist piopificaptinagreakgrakiad gnPgi88ft1y | ess than
12 ny, .. & o soal he,rang to .. s 10
. The forcglﬁnlgﬁgﬁﬁtﬁﬁ +§%gegfg&agzgggéure be a preciépoﬁhgpffﬁaeS

bal ance> As i grappageto fromthe foregoing descripbi ag. tihepfereet F’
rovem{ien mnimzes the vertical noire fringes and attenuates the vibration
of the FAG qusbkiwn. innffebled 1cvasumeasuredsbyna, PReRLEAPE SR¥IVGUs can 10

t hus be nade. gse I nvention al so provides a nethod of constructing col our
sel ecting St r BRLANE® whi ch uses t he general principles already descri bed.

Al though the inventhanjRag Baeantesebhbeflel Bokb§oing description, the
present invention minimizes the vertical moiré fringes and
attenuates the vibration of the FAG quickly.

Improved colour televisions, monitors and VDUs can

Y 10 thus be made. '

The invention also provides a method of constructing
colour selecting structures which uses the general
principles already described.

Although the invention has been described in its

15 preferred form with a certain degree of particularity,
-obviously many changes and variations are possible therein.
It is therefore to be understood that the present invention
may be practised otherwise than as specifically described
herein without departing from the scope thereof as defined

20 in the appended claims.



15 preferred formwi th a certain degree of partlcularlty, obV|oust many
‘'changes and vari ations are possible therein. S gmﬂmMImmH'ﬂiML
understood that the present invention nay be practl as
specifically described herein w thout departing fromthé stop® thereof as
defined 20 in the appended cl ai ims. - 7 - CLAI M 1. A col our selecting
structure for a cathode-ray tube, cdhﬁﬁf%ing: a thin aperture grille plate

provided with a 5 plurality of tapegéééﬁﬁgrid el enents; and danpi ng wires
extendi ng across the surface of the re grille plate to apply a force

to each of thejqrid gl @@ty sthtictihdg Rt ARIrl t¥r & cithddsgyped such

that 10 they apply a force to each grid elenment sufficient to danp resonant:

V|brat|omnh§,tdumpﬁiaﬁngs but insufficient to hold themin a distortéd:

position, said f bei n |n t he r.an 3 mg ¢ oy 2. A COl Obiy?
sel ecting stru®& %%frq?ea a"t‘ﬁa%ﬂe{%@subst antially as

ggggi @pe?ﬁr,ﬁ. . 'J?(‘l:d?éil eqfﬁ@ &k Asapd | ustrated in the
mpanyi ng draw ngs. 3. colour te
damping wires extending across the surface of the
aperture grille plate to apply a force to each,of the grid
elements; _ _
wherein the damping wires are tensioned such that
10 they apply a force to each grid element sufficient to damp W)
resonant vibrations of the elements but insufficient to
hold them in a distorted position, said force being in the
range of 3 mg to 10 mg.
2. A colour selecting structure constructed and
15 arranged to operate_substantially as hereinbefore described
with reference to and as illustrated in the accompanying
drawings. _
3. A colour television or monitor or VDU including
a colour selecting structure accbrding to any one of the
20 preceding claims. _ _
4. A method of constructing a colour selecting Q)
structure for a cathode-ray tube, the structure comprising
a thin aperture grille plate provided with a plurality of
tape-like grid elements and damping wires extending across
25 the grille plate to apply a force to each of the grid
eleménts, the method including the steps of measuring the
minimum force at which resonant vibrations of the grid
elements are damped and the minimum force at which the
elements are held in distorted positions if dislocated, and

30 arranging the damping wires to apply to each grid element a

evision or nonitor or VDU including



a colour selecting structure according to any one of the 20
clains. 4. A method of constructing a col our selecting stjmﬁi@ﬂuiﬂlﬂm"l“l
cat hode-ray tube, the structure conprising a thin aperture c s =+
provided with a plurality of tape-like grid elements and danping wires
extending across 25 the grille plate to-appky a force to each of the grid
el enents, the nethod including the steps of neasuring the m ninmum force at
whi ch resonagbreebbetween thosketyoi ninimmmnferees, dsapddferdet beingninum
force at which the elenents are held in distorted positions if dislocated,
and 30 arrakBenyande 8&ngi Bg ®PrdQ BF-apply to each grid elenent a *C
L M S * force between those two m ninumforces, said force being in the
range of 3 ng to 10 ng. '
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