o <e3eL(VuL% rst">tt6uTVU"2 9 NOV 2004 A Magnetic Shield for a Cathode Ray
Tube The invention relates to a magnetic shield for a cathode ray tube. s
Al'l nonitors or televisions which use a cathode ray tube (CRT) have an auto
degaussing feature which is activated every time the CRT is28viG\ciad on.
Degaussing of the CRT is necessary when, for exanple, the CRT noves

bet aeen di fferent googr dvmiadifE SRt foPa CbRty Rap IRENT! Gy o l
identification device coommonly referred to as the aperture gril Iﬁ"‘ﬁ“ﬁlﬂ(%ﬂm

and a magnetic shield which is fixed to the Aperture grill assenblyyesieen
normal Iy by spot welding of a skirt, which extends around the periphery of
t he magnet i Theivention relatesctocri gragnetic shield frrra eatBodeiray tubdsenbl y. However,
when a CRT is degaussed, there is a tendency for the edge of the skirt to
vibrate and strike the aperture grill assenbly. This causes a ringing sound
which is audible and therefore, undesirable. In addition, there is also a

t endency f o)l WyhitdRe BEidI6viSIBhE WhidlPusé acdthodd rdystubedRT) Havieedregute-on, as
certain sound frequencies may al so cause vibration of the skirt and

therefore, @é%%hgs%%ééa%’#ﬁﬁhi&h@é%a@@@vé' b el CRot IssvipcHeRdys ed by

reduci ng the I'ng force or reduci ng the size of the skirt.
However, if.the de in i il Lo d 0 i o degauss
the CRT pr 0989?\}5.3"%%@% eﬁgﬁ?‘ﬁ%fcg%éeﬁen dffoi%xeénigllﬁr Ehef?lreg{usﬂn@bt9 ﬁge magneti c
shield is reduced, this reduces the anount, o netic shiel.ding. 29
NOV 200 2 TRFalieRs tg compprRalefabyariationsdn ﬁ%ﬁﬁgﬁﬁmen@rﬁ ﬁ?elg%eg‘%fe@ﬁuced,
the CRT is nore vulnerable to the effects of terrestrial magnetic fields.
Ther ef or e, differand gerpraphiealtlogatowsr | y shi el ded, the el ectron beam may be

i nfluenced by the terrestrial field and may cause the el ectron beamto

stri ke tdhhe wong section of the screen s and distort the inmage. For
exanpl e, the electron beam nmay strike a bl ue phosphorous region instead of

RS PLBESIRT It S prameigpl SRS e gomorance
aperture grill assembly and a magnetic shield which is fixed to the Aperture grill
assembly, normally by spot welding of a skirt, which extends around the
periphery of the magnetic shield, to the edges of the aperture grill assembly.

15 However, when a CRT is degaussed, there is a tendency for the edge of the
skirt to vibrate and strike the aperture grill assembly. This causes a ringing
sound which is audible and therefore, undesirable. In addition, there is also a
tendency for the magnetic shield to ring if it is used in a television, as certain

sound frequencies may also cause vibration of the skirt and therefore, also

20  cause ringing.

The vibration could be reduced by reducing the degaussing force or by reducing
the size of the skirt. However, if the degaussing force is reduced, it is not
possible to degauss the CRT properly. In addition, if the end of the skirt around

25  the magnetic shield is reduced, this reduces the amount of magnetic shielding.
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.10 tube conpri-ses a body portion and a skirt section around the body
portion, the skirt section conprising a skirt portion having a free edge
and being connected to the body portion at its opposite edggp NWhe®n the
| ength of the free edge is I ess than thesl ength of the opposite edge. is
Preferably, the edges of the skirt portion between the opposite edge and

the free edﬁgﬁ ﬁles%ttkr?d%s%bie%’seifwhﬁarg?%gk *%ﬁie‘?@%%dh%e&d% ER¢ i§ @?cgr&r ee

edge such t skirt portion tape romthe opposite edge e free
edge. Alternativ he edges, bet ween t he nsit e ged and . th ee edge
may 20 corrp‘fﬁ%%rag’ll%tﬂ’r%'@refgef&% Pfa}b%r mﬁ@?é’&g?&@ﬁ@ Jﬁﬁ%%q%&ﬂ&%@éﬁgs a

|l ength less than the | ength of the opposite edge. In a further exanple of
t he i nvent i Rt preperly ghieldad, the alesioneam maydpep kiueaced y the terrestriagle edge
may be curved or have any other suitable shape. 2s 2 9 Nov 2004 3 In

accor dance fidld land rmay cadse deelectronieam tosetnike dine wiorgsactitn otthetadreen
assenbly conprises aperture grill assenbly coupled to a nagnetic shield

structurse, Adedistaneid inadd. eFdr sxampleytiee blectron ibeaacraydankeaitd the first
aspect of the present invention. s Preferably, the separation of the grill

assenbly a id =~ ' lied
y “&16%}2\to{r<(5)§‘jere[§i?r§|ds‘feaﬂf 8P4 féd bﬂég'phdrous : %ﬁt nd §o%aP9é%6l<ﬂ?p

to the skirt s t he maxi num di st ance e coupling of the
skirt portign iﬁ he aperture grill assenbly to the free edge, E is the
Young's no FE) “the skirt portion and | is the nonent of to inertia of
the skirt portion. For exanple, the force may be generated by degaussi ng,
sound or any other neans. Typically, the length of the free edge is
preferably | ess than 20 nm and nost preferably less than 15 mm is An
exanpl e of la ancendance with énelpresent bventineeca madnetinshield &na eathadeirayiow be

10 tube comprises a body portion and a skirt section around the body portion, the
skirt section comprising a skirt portion having a free edge and being connected
to the body portion at its opposite edge, wherein the length of the free edge is

less than the length of the opposite edge.

15 Preferably, the edges of the skirt portion between the opposite edge and the
free edge are at an oblique angle to the opposite edge and the free edge such

that the skirt portion tapers from the opposite edge to the free edge.

Alternatively, the edges between the opposite edge and the free edge may
20 comprise a number of stepped edges such that the free edge has a length less

than the length of the opposite edge.

In a further example of the invention, the edges extending from the opposite

edge to the free edge may be curved or have any other suitable shape.

25



.described-with reference to the acconpanying drawi ngs, in which: Figure 1
is an expl oded schematic view of a conventional cathode ray 2Q tube
assenbly; Figure 2 is a side view of conventional magnetic shi eql YOVt ed
on an aperture grill assenbly;, Figure 3 §s a side view of nmagnetic shield
in accordance with the invention nmounted on an aperture grill assenbly; and
2 9 NOV 20Q Figure 4 is.a_SC td - [tona | rtion of an
ﬂplqc%ggcgm @ltgﬁase'a&%ggﬂsﬁ)eﬁf SEtheSRvddidRakL c‘sé'rt]ﬁqééfayztuﬁg

aperture g on of a magnetic rgure 1

shows an expl oded vi ew of a convent.j onal t hod tube assenply which
conpri ses AFSGIMRY @Eﬁrlsﬁﬁépeﬂuﬁ%gf'hSsé‘?{ngﬁ'e‘iqqu"rfi Eﬁﬂ nggrg@ilci ﬁi}'ngpnal
magnetic shield structure 3 having a skirt 6, a colour identification
structure (stountored, yhémagnetis shield gtueture bging in agseedance)with thedfirst paprgt
section 5. io Typically, the magnetic shield structure 3 is nounted on the
aperture groflithegsesemtigventnch that the skirt 6 extends around an outside
edge 12 of the aperture grill assenbly 4, as shown in Figure 2. The skirt 6
is spot melded to the edge 12 of the aperture grill at discreet |ocations
to permanently attach the magnetic shield structure 3 to the aperture grill
assenbly 4. Y i L J ! i . d
each of thepgﬁgl ?ﬁ%g&??gﬁg%@ngﬁt%ﬁgﬁgsgéﬁ héeé:ld ???%gagggés r2ea3§f9rtth%2|
aperture grill assenbly 4 by spot welds 11. During use of the conventional

cat hode ray %bg,[htéz%'llgisf[%rgé)géﬁlf&d qntﬁle JKADBELHdh ‘Ehb‘ﬂé%n%glrﬂﬁi @i 'tat ce

degaussi ng apgl’ rtain soun requencl es, corners e skirt
portion 9 vibrate and cause a ringing sound by striking against the edge 12

of the aperfJirnddduoliig of Wk ¥t pdtistictd e rifideibiytfhedfodper t ur e

grill 4 having a magnhetfc shield structure 20 in accordance with the

i nvention, nt il ) ic shield
structure Zggéjﬁcf(ﬂsdﬁ’s% t&gﬁgﬁ %ﬂ@%rgrgﬂessﬁng pﬁﬁ?‘?\%‘éggghﬁorﬁ%ﬁgg skirt
portions 22, 23, i.ch are fixed to the edge 12 qf the ape re grill
Posentl 0 4 iprisbaf haskid porion HeSSRraTRgo e HiFea Ry PebeTabli Y 0t he
skirt portion 9 as the length of free edge 25 is less than the |ength of

t he opposi t de@aussing saungornanytofber medniary edge at which the skirt portion
23 joins the main s section of the skirt 21. Due to the reduced | ength of

the free edge 25 conpared with the opposite edge 26, corners 27, 28 of the
free edge 25 are closer to the

Typically, the length of the free edge is preferably less than 20 mm, and most
preferably less than 15 mm.

15

An example of a magnetic shield in accordance with the invention will now be

described with reference to the accompanying drawings, in which:

Figure 1 is an exploded schematic view of a conventional cathode ray

20 tube assembly;
Figure 2 is a side view of conventional magnetic shield mounted on an
aperture grill assembly;,
Figure 3 is a side view of magnetic shield in accordance with the

invention mounted on an aperture grill assembly; and



wel d 11 and therefore, are less likely to vibrate and to strike the edge 12
of the aperture grill assenbly 4 and cause ringing. to This can be
expl ai ned by reference to Figure 4 which shows a schematic cross sectional
view along a line fromthe spot weld 11 o0 a corner 30 of a4 ngg gEge of a
skirt portion nost renote fromthe spot weld 11. If y is the displacenent
of the corner 30 in a direction towards the edge 12 of the aperture gril
assenbly 4, it can be shown that the anplitude of vibration y of the corner

30 is as follows_., FL' 1 El Were F = the fprce appljed to.the
corner 30, Lis EH@@I"'é?én@MﬁW%&%FWI3’@"‘{ BP?WQ"%‘%E?#%PBGETG, Eis
the Young's nodulus of the skirt portion 35 and | is the nonent of inertia
of the skirt porgiilbasssnblyrandea gpgion of »maanetis spieddent the corner 30
striking the edge 12 due to an applied force F, the anplitude of 20

vibration, y nmust be less than d, which is the separation of the edge 12
and the skirt portion 35 with no applied force F. Therefore, it foll ows

that d>RL3 Bigure 1%HdwWIAh 8RPloBed Vidvaor adrRehlionat 2atiddd ragrtabeaesomi it

is found that the conventional 3 magnetic shield 3 has a skirt portion 9
for which d gl i T iorfal WYRAVIRY aFRIRGEdEqaiRehA ikt ure, it
is found tﬂ\gb&thhcgﬁﬁ%ﬂéﬁaﬁ]aneé%gte{l]%@aslgo@w@ég 11 to t%e most lrem)te cor ner
30 should be less than,?2 e Y, 15, dvant age
of the.i nvemAoBane ShaSTHE ke AR AE A ke HOBEr e rraist bR Pt
ortion of a magnetic shield to be reduced to mnimnmse th ossipility of
ltohe Icorners(C@F'n'%ﬁ@'YIfK’&N%ﬁﬁénsﬁﬂq%rﬂgriﬁ@éée’l‘%%ﬂ é'ﬁaapﬁé‘rejﬁ ‘ét'sogj':r : II Y
assenbly 4, while io still maintaining the overall area of the skirt
portion 4 at a sufficiently surface are to provide effective magnetic

shielding to the electron beamemtted by the electron gun 2. 2 9 NOv 200
7 CLAI My 1. THpigalye¢he ensdneticcsHield structirb@de moayntedion thergpertiregrih body

portion and a skirt section around the body portion, the skirt section

conpri sing Zssdthbly £8héM bt the skirt 6 extends around an outside edge 12 of the
aperture grill assembly 4, as shown in Figure 2. The skirt 6 is spot welded to
the edge 12 of the aperture grill at discreet locations to permanently attach the
magnetic shield structure 3 to the aperture grill assembly 4. The skirt 6 has a

15 number of skirt portions 8, 9, 10, and each of the skirt portions 8, 9, 10 are

attached to the edge 12 of the aperture grill assembly 4 by spot welds 11.

During use of the conventional cathode ray tube using the conventional
magnetic shield 3, during degaussing and at certain sound frequencies, corners
20 13, 14 of the skirt portion 9 vibrate and cause a ringing sound by striking against

the edge 12 of the aperture grill assembly 4.

Figure 4 shows a side view of an aperture grill 4 having a magnetic shield
structure 20 in accordance with the invention, mounted on the aperture grill

25 assembly 4. The magnetic shield structure 20 includes a skirt 21 comprising



5 having a free edge and being connected to the body portion at its
opposite edge, wherein the length of the free edge is |less than the |ength
of the opposite edge. 2. A magnetic shield according to claingd, NOVN@E®I N
the edges of the skirt io portion betweeg the opposite edge and the free
edge are at an oblique angle to the opposite edge and the free edge. 3. A
magneti ¢ shy Sﬁ@ép ' 006! s HYeH,@idnot et i
opposite egeé‘gé%ﬁ t erqwggtz'e%g'eﬂngykchonpri)ggqgtﬁﬁﬁe%grge?f@greppeﬂgggg 15
4. A magnetjic sh

wherein thea¢m$l§'%p?§§§w%§ga@ggtﬁé gﬁp@sﬂﬁ%gﬁfiibmgﬁgﬁgﬂitﬁggﬁla : (r:rs ’

shi el d assenbly accordi 0 aimd4, erei n, the, | engt f,. 20 the free
Sdoe |5 | esBORAD 66 tie Foth of hae fge @S 1 ces waadne 1t the Saheirie
conprising an aperture grill assenbly coupled to a magnetic shield

structure, edge RAgvhich ds the imagirary ra Weichéhe akigdrstieradddoinsthe aain of
clains 1 to 5. 25 2 9 NOV 200 s 7. An assenbly according to claim®,

wher ei n ¢ hessetioar afttherskirt 21 h©w ol theasderdd lengtidof the ffeeeedgel@6 dosnparedt er
than 3~1, where F is a force applied to the skirt section, L is the maxi num

di stance frgihthe oppeBié BEgeR6! BErmeks DY, PO0F tHfréd etife 2B Al dlbSerabithe
assenbly to the free edge, E is the Young's nodulus of the skirt portion

and | ist h&g@)‘g@%mgbe}éﬁfet, %6 MsstBIySEiVibrab®hhd 88 strikeY¥hSledfe?t 2'6f HEE

.AUS% . AL
aperture grill assembly 4 and cause ringing.

10 This can be explained by reference to Figure 4 which shows a schematic cross-
sectional view along a line from the spot weld 11 to a corner 30 of a free edge
of a skirt portion most remote from the spot weld 11. If y is the displacement of
the corner 30 in a direction towards the edge 12 of the aperture grill assembly 4,

it can be shown that the amplitude of vibration y of the corner 30 is as follows:

_F
3EI

15 y
Where F = the force applied to the corner 30, L is the distance from the corner
30 to the spot weld 11 , E is the Young's modulus of the skirt portion 35 and | is
the moment of inertia of the skirt portion 35. Therefore, in order to prevent the
corner 30 striking the edge 12 due to an applied force F, the amplitude of

20  vibration, y must be less than d, which is the separation of the edge 12 and the

skirt portion 35 with no applied force F. Therefore, it follows that
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10% 08 () 1 %ff&gﬁ*éfﬁ%%“@?{? S bt EhS e 20 pyme $ﬁ‘d raerdbiy 0 O~ &

10% & ()-" 1, 10%&% #10% & ()-10" 0. X pi K- 79S 10% & (
10% & ()°-" 1668 &3 15109k & () - | 10% & ()-@10% & () - 10%& ()-<! j
i K-71°10% & ()-S/ #10% & ()- & 10% & ()- ( 10% & ()-& 10% & ()-$!'10% & ()-S
@0% & ()- -svwxyi K1°10% & ()-Lt10% o0& ()- $10% 0& () -
10: 10: 10:1:10% & ()-810% & ()- 510% & ()-k*i K- KO, 10% o0& ()- @' 10% 0& () -
" 10% o&' ()An advantage of the invention is that it permits the length of the free edge of a
skirt portion of a magnetic shield to be reduced to minimise the possibility of the
corners of the free edge striking edge 12 of the aperture grill assembly 4, while
10  still maintaining the overall area of the skirt portion 4 at a sufficiently surface are
to provide effective magnetic shielding to the electron beam emitted by the

electron gun 2.
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skirt section around the body portion, the skirt section comprising a skirt portion
5 having a free edge and being connected to the body portion at its opposite
edge, wherein the length of the free edge is less than the length of the opposite

edge.

2. A magnetic shield according to claim 1, wherein the edges of the skirt
10 portion between the opposite edge and the free edge are at an oblique angle to

the opposite edge and the free edge.

3. A magnetic shield according to claim 1, wherein the edges between the

opposite edge and the free edge may comprise a number of stepped edges.
15

4. A magnetic shield assembly according to any of the preceding claims,

wherein the length of the free edge is less than 20 mm.

5. A magnetic shield assembly according to claim 4, wherein the length of

20 the free edge is less than or equal to 15 mm.

6. A cathode ray tube assembly comprising an apefture grill assembly
coupled to a magnetic shield structure, the magnetic shield structure being in
accordance with any of claims 1 to 5.

25
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Root Entr y\N)rl%l 16 the aperture gnl?asse(r?\f)ﬁr/ to t{\g%rzeééle%%m% is the Young's modulus

5 of the skirt portion and | is the moment of inertia of the skirt portion.



