CATHODE RAY TUBE,##&8&[ERNAL MAGNETI C SHIELD AND METHOD OF NAN6§?¥§Eﬁ? Né?
-5 BACKGROUND OF THE INVENTION 1. Field of the inventio ﬁ

i nvehtion relates to a cathode ray tube (CRT) of a color television set
etc., nore particularly to an internal wagnetic shield provided 10
|ntegrally with an internal beamshield for use in a CRT and to a nethod of
manuf'acturing the sane. 2 Descrlptlon of the Rel at ed Art A color CRT is
provided internally @ b HEE 2 BITIBLD  shi el di ng
from15 terrestrial nagnetlsn1and an |nternal beanlshleld (I1BS) for

shi el di ng from unnecessar \AND MEATHOD |0F MANUFACTIRING SAMBf f ecti ve screen of
the CRT or for preventing the unnecessary electron beans fromstriking the
frame of a shadow mask and reflecting to the effective screen. 20
Conventional CRT' s include ones having an INS and an |IBS attached "

I ndi-vidual 'y and ones having an. I NS

5 _ BACKGROUND OF THE INVENTION
1. Field of the inventién
The present invention relates to a cathode ray
tube (CRT) of a color television set etc., more
particularly to an intérnal magnétic shield provided
10 integrally with an internal beam shield for use in_a CRT
and to a method Qf manufacturing the same.
2. 'hDescription of the Related Art
A color CRT is provided internally with én
. internal magnetic shield (iMS) for shielding from
15 teiréstrial magnetism and an internél'beaﬁ shield (IBS)
for sﬁielding from.unnecessary electron beams outside of
an effective screen of the CRT or for preventing the.
ﬁnnecessary'electron.beams.from striking the frame of a
shadow mask and reflecting to the effective screen.
.20 Conventional CRT’s include ones having  an IMS
and.én IBS attached individually and ones haﬁing an st

which also functions as an IBS.

However, there is the disadvantage that the cost

of the CRT's having the IMS and the IBs,attached : * L
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whi ch al so functions as an |BS. However, there is the disadvant age that t he
cost, of the CRT's having the | M5 and the I BS attached [err] 25

i ndi vidual ly is high. ‘2 Also there is the disadvantage t hat the CRT' s
having an | M5 which al so functions as an18BS is conpl ex i n manufacturing
process and poor in work efficiency of manufacture. 5 Furt her,

there is the di sadvant agdsoch&hetrikcist tbii disadvantage \thet tthe CR¥’s i s | ow.
SUMVARY OF THE | NVENTI ON An object of the present invention is to provide

“an 10 i npr oveﬁvﬂﬁgeanamsa@nﬁéncamoemhmm e lane IBROLE I compléx axdl good
stacki ng efficiency.
manufacturing process and poor in work efficiency of"
manufacture.

5 ‘Further, there is the disadvantage that the

stacking efficiency of the IMS’s is low.

SUMMARY OF THE INVENTION

‘An object of the present invention is to provide an

10 improved internal magnetic shield which enables lower

. . costs and good.sté.cking efficiency.

_Another object of él_le present invention is. to provide
an _improved- cathode ray tubé using éuch an internal
magnetic shield.

15. Still another object of the present invention is .to‘
provide an_imprbved method of manufacturing an internal
magnétic shield which enables g'obd_ work efficiency.

To achieve the above object, the iﬁventor Qf the
present invention found that when using an internal

20 magnetic shielding -mea.ns comprised of a firét plece and a
second piece p’ositioned approximately symmetric about a
éenter line of a 1engthwi$e direction, the characteristic
of t';he J;MS will be the same or better than the
conventional case of using an internal magnetic sh:.elding

25 means compr:.sed of the first piece and second piece plus a .



Anot her object of the present invention is. to provide an inproved cathode
ray tube*using such an internal magnetic shield. 15 Still anot her
obj ect” of the present invention is to provide an inproved nethod of

manuf acturing an i nternal magnetic shi eLdawhi ch enabl es good work
efficiency. To achieve the above object, the inventor of the present

invention f ougsl +8331 e and aNEodRthnbeeaa! pagitﬂaﬂa&ta;?ﬁmﬁﬁﬁéﬂ{ means
~conprised of a first piece and a second piece positioned approximtely

symetric abo Ef# Hbdut'a Yertdr®1dndboECa Wi &l Bl diffeddiACt eristic

of the IM5S wi e the sane or better than the conventional case of using

R i R R I e B R
appr oxi mat el y_shielding means in this way, it becomes possible to form
5 the internal magnetic shi.élding mea.ns' and an interna.él. beaﬁl
| shielding means in one piece without welding, calking,
etc. by cutting and bending a single sheet 'an'd. ;‘.t is
possible to achieve lower cost and improved work
efficiency.

10 Further, forming the internal magnetic shieldin§
means and internal beam shielding means so as not to
overlap in the front direction enables .ji.ﬁprovement'of the
stacking efficiency. |

That ig, the cathode rajr.tube according to a fi_rst

15 aspect of the present invention is comprised of a
faceplate panel; a funnel j.oined along a sidewali qf the
panel; and an inﬁernal magnetic shield positiohed in the
funnel and having a paif of long pieces po'sitioned
symmetrically about a horizontal axis of an effective

20 screen on the panel and a pa.i:r of short pieces positioned

- parallei with a_vertical_ axis of an effective .screen on
the panel,. whe:fein t_hé pair of ]:ong pieces and the pair of
short pieces is formed in one piece by folding a sheet of

metal. Further the cathode ray tube according to the

25 present invention is comprised of a faceplate panel; a



symmetric about a center line of a wdthw se direction. Further, by
configuritng the internal magnetic shielding means in this way, it becones
possible to form5 the internal magnetic shiel ding neans and an i nternal
beam shi el di ng neans in one piece wthout yelding, calking, etc. by cutting
.and bending a single sheet and it is possible to achieve | ower cost and

| mproved wor K gghingi Cftned Giong a sEHGAR oEOLHD Bhidl; dpiehaal mAgneti c

shi el di ng nmeans and i'nternal -beam shi I Nng means so as not to overlap in

(e Nt ek e (B AT A S T
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hori zontal axi oeread amporiRArely SamAish aet, 3 EPOEAR LAAR  of short
pi eces posist ! Oxgggallel to a lengthwise direction for shielding frém the
effects of a magnetic field in a catﬁode-ray tube_and _én
internal beam shielding means, positioned perpehdiculér
with the first piece and the 'second piece and
approximately symmetric about a centér liné. parallel to a

10 widthwise direction,. for shieldi#g £from un;:xecessary bea.ﬁls
outside of an effeqtive screen, wherein the internal
:magnetic_: shiélding means.and the internal beam shiélding
means are formed by partially cutting and bending a single
sheet.

15 Further, in the internal magnetic shield of the
present invention, preferably the internal maghetic
shielding means further has a third piece and a fourth
piece for éngaging with the first piece and the -second

' p'iece ‘and positioned apﬁroxi;mately symmetric about a

20 center line parallel to a widthwise direction. The further
prof;i.s.i.on of -the third piece and the fourth piece in this
way enables improvement of the characteristics as an IMS.

Further, in the internal magnetic shié_id of the |

present invention, preferably there are engaging portions

25 for providing a gé.p between adjacent internal magnetic . ‘-



parallel with a vertical axis of an effective screen on the panel, wherein
the pair of |ong pieces and the pair of short pieces is formed in one piece
by folding a sheet of nmetal. Further the cathode ray tube according to the
25 present invention is conprised of a fageplate panel; a 4 funnel
joined along a sidewall of the panel; and an internal magnetic shield

conprising an &iie&Tdé lwHE Mbickidy @ $1uFaTBIRS o&aﬁhagiﬁtéfﬂﬁ r@i@f&fé’d a

second pi ece | ocated approxi mately symretric about a center paral | el

ocated ay Iy s [a_cen b
Ferd in a ca et ARl vher ot Bl AR oern, B8R MATGTathg Tadlle! ' ©

field in a cathode-ray tube an
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direction, forsﬁi&fﬁfﬂé‘ é&ﬂﬁ“i%P%%%Fii%kx.Hi%gﬁtion.

5 Provisio# of the engaging portipﬁs in this way
enables close contact of the adjoini_ﬂg internal magnetic
shields with each other when stacking'a.plurality'of;
internal magnetic shields to be avoided and facilitates
removal of the internal magnetic shields.

10 Further, in the internal magnetic shield of the
present inven;ion, preferably the first piece and the
second piece of the.internal 5eam_shie1ding'means are
formed'with-their front ends bent toward the electron gun
'side. |

15 : Further, in the internal magnetic_shield of the
present iﬁvention, preferably the internal beam shielding
means are formed with their front ends bent twice.

By bending the front ends f_wice in this way, it is
péssible to éffectively avoid electron beams in thé

20 é_athode ray tubé from striking the interna.l beam shield
ahd.being output toward the’aperture grille. Provision of
the engaging portions in this way enables close contact of
lthe adjoining internal magnetic shields with each other
when stacking a plurality of internal magnetic shields to

- 25 be avoided and facilitates removal of the internal L.



out side of an effective screen, wherein the internal nmagnetic shielding
means ant the internal beam shielding neans are forned by partially cutting
and bending a single sheet. 15 Further, in the internal magnetic
shield of the present invention, preferablg 4he internal magnetic shielding
means further has a third piece and a fourth piece for engaging wth the

first piece angaghérfe@iitidLce and positioned approxi mately symmetric
about a 20 center line parallel to a widthwi se direction. The further

provi sion of the “H‘\?]& fc%t?é‘%e@iﬁﬁ QU %ﬁhgggu @nghﬁ _A‘f/%el | es

| mprovenent of the aracteristics as an urt er nal
portons 25 rarshe b G peciEiielo. B ERERE wiperiid T, BeRRdatS

' invention includes preparing a single sheet; first

5 partially cutting the sheet to form the internal magmetic
shielding means; secénd'partially cutting the sheet to
 form the internal beam shielding means; first partially
bendiﬁg the sheet to form the internal magnetic shielding
means; and second partially bending the sheet to form the

10 internal beam shielding means.

BRIEF DESCRIPTION OF THE DRAWINGS f

These and other objects and features of the present .
invention will be clear from the following description of

15 the preferred embodiinents made wiﬁh :_:eferenée to thé |
.attached drawings, in which:

Fig. 1 is a perspective view of the external
appearance for éxplaining a conventional IMS (not having.
the function of an IBS) of the int_:egral'drawn shape type:;

20 Fig. 2 is a perspeé_tive view of the external |
aﬁpearance for explaining a conventional IMS (not ha.vi_ng
the function of an IBS) comprising two pieces_;.

Fig. 3A is a perspective viéw of the externai_
appearance for explaining a conventional IMS (nof having

25 the function of an IBS) comprising four pieces;



- shields when stacking a plurality of the internal nmagnetic shields and
wher ei n t'he internal beam shielding nmeans positioned so as not to overlap
with the internal magnetic shielding neans in the front direction. 5

Provi sion of the engaging portions in thi g way enables close contact of the
adjoining internal magnetic shields with each ot her when stacking a

plurality of interpay.msaneis psdrspatscive hﬁw@fd%ﬁeaaﬂﬁééﬁéii tates

renoval of the internal nagnetic shields. 10 Further, I n the

internal nmagngpbeashhekdsof %J?ﬁ%iﬁﬁ&tai’{%gi%énﬁg?ﬁ gnf»% bt higihh' St

pi ece and the sSecond piece o I nt erna ~‘means are-forned

ith their f ' t t side. 15 Fur.t her,
}Mn t he ?In'[ er;gﬂgngggé}:?gﬂs%#%r%é)[]%eﬂﬁ)%gis%iﬁb #Slgnpggﬁ,e%ﬁreferabl y the

i nternal beam shi el di ng, npans are fornmed with t_t]:ei front ends bent t\_Ni ce.
By bending the froftSanfsi® i é??‘?ﬁ??‘fﬁ%v%va‘?,e'fP '_§Lﬁo§§FSF%a o effectively

avoi d el ectron beans in the L. . .
5 appearance for explaining a conventional IMS (having the

function of an IBS) comprising two pieces;

Fig. 5 is‘.a development for explaining the method of
manufacturing an IMS shown in Fig. 4;

Fig; 6 is a perspective view of the external

10 appearance for explaining a conventional IMS (having the
function of an IBS) comprising six pieces;

Fig. 7 is ﬁ perspective view showing the external
appearance of an IMS acéording to a first embodiment of
the present invention;

15 Fig. 8 is 'a perspective view showing a disassembleé.
CRT in which an IMS shown in Fig. 7 is used;

Fig. 9 is-a developmént for explaining a metﬁod o_f
manufacturing the IMS sh..o'wn in Fig. 7;

Fig. 10A is a cross-sectional views of the IMS along

2'0. ‘line X-X in Fig. 7;

Fig. 10B is a cros.s-s'ectionall views of fhe IMS along
line x-xh in Fig. 7;

Fié. 10C is a cross-sectional view§ of the iMs along
1ihe X-X in Fig. 7;

25 Fig. 11 is a cross-sectional views for explaining the



20 cathodé ray tube fromstriking the internal beam shield and bei ng

output toward the aperture grille.
this way enabl es ¢l ose contact of the adjoining internal
wi th each ot her. when stacking a plurality ®f-internal

Provi si on of the engaging portions in

25 be avoided and facilitates renmoval of the internal - 6 nmagnetic

shi el ds. Furthetatd htetebbadkahgnangiaghlitplosreidtial shawRcthCrs§i el d
according to a third aspect of the present

single sheet; fjrst 5 partially cutting the sheet to formthe internal

magneti c shiel di ng neans;

second partially cutting the sheet to formthe

! ielding m ond _ _ orm
Lhe i nternal magnott S SATod) AP REaReBeLka clor Wby (HS SUERRRT (1L

t he internal

sheeF to forrnéﬂg%arance,of an IMS according to a second embodiment of
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the present invention; and
Fig. 13 is a view showing the characteristic of .

mislaﬁding due to terrestrial magnetism in an IMS

) according to the present invention.

DESCR-IPT_ION OF_ THE PREFERRED EMBODIMENTS

Before explaining the preferred embodiments, the
related art will be desc;ibed in further detail with-
referehcé to the drawings for reférence purﬁoses.

Figure 1, Fig. 2, Fig. 3A and Fig. 3B are perspective
views showing the external appearances of IMS'’s bein§ used
in_conventipnal CRT’s and not theﬁselves'functioning as
IBS’s. | |

The IMS 1 shown in Fig. 1 has an integral drawn
shape. The IMS 2 shown in Fig. 2 is fabricatéd.by joining
the pieces 2a and 2b, whiéh are formed by cutting and
bendihg single thin sheets, at.the'joining portioﬁs 15 by
weiding,'calking, etc. The IMS 3 shown in Fig.-3A and 3B is
fabricated by joining the A-parts 4a and 4b with the
B-parts 5a-and 5b, which are.formed.by'cutting'thin sheets

as shown Fig. 3A, at the joining portions 6 as shown Fig.

magneti c shi el ds
magnetic shields to

I nvention includes preparing a



10 internal beam shiel ding neans. BRI EF DESCRI PTI ON OF THE DRAW NGS These
and ot hef objects and features of the present invention wil.l be clear from
the follow ng description of 15 the preferred enbodi ments nmade with
reference to the attached drawi ngs, in whigch: Fig. 1 is a perspective view
of the external appearance for explaining a conventional -1 M5 (not having.

the function af B wdAinY, A RIHELI G drawn shape type; 20 Fig. 2
is a perspective view of the external -appearance for explaining a

convent onal | M5 (g9Lubavi Nghd e U100 530k ESh GOUREI SAGRL Ay eces;

Fig. 3Ais a perspective view of - the exte appearance explaining a
gonventional LIBoCRgh AL00aR%es' 08 DAL A AP Rh o60MR" kbPY fOU
and used in conventional CRT’s. |
5 - . The TMS 7 shown in Fig. 4 is fabricated by jolning
the parts 7"a'and 7b, which arg formeq by cutting-and
bending a thin sheet as shown in Fig. 5, at the joining
portions 9 by weldii_zg, calking, etc.
The IMS 7 has the IBS 8 fomed integrélly with it.
10 The IMS 11 shown in Fig. 6 is fabric;ted'by :i_oining
the A-parts l1l2a and 12b, the B-parts 1l3a and 13b, and the
IBS portions l1l4a and 14b.by weid:l.ng, calking, etc.
However, the above-mentioned CRT’s using the IMS’s
1,2, and 3 shown in Fig. 1; Fig. 2, Fig. 3A and _Fig’. 3B
15 reqguire the '_separa.te provision of an IBS, so suffer from
the disadvahtage of high cost; .-
‘-I?urther, while the IMS 7 shown in Fig. 4 enables
lower costs becausé of haw}ing the IBS portion 8, it is
necessary to join the parts 7a and 7b during the
20 manufécturiﬁg process and the work efficiency is poor.
Further, the IMS 11 shown in Fig. 6 or the IMS shown
in Japanese Unexamined Patent Publication (Kokai) No.l
6-124661 suffers from the co:ﬁplexity in the manufacturing

process and high costs since the A-parts 1l2a and 12D,

25 B-parts l1l3a and 13b, and IBS portions 14a and 14b are .-



Fig. 3B is a perspective view of the external appearance-for explaining a
conventi ohal I M5 (‘not having the function of an IBS) conprising four
pieces; Fig. 4 is a perspective view of the external 5 appearance for
explai ning a conventional | M (having the iP”—Ct ion of an IBS) conprising
two pieces; Fig. 5 is a developnent for explaining the nethod of -

nmanuf act uri ng 3@ihMg 590?%%&& | 0. pdehdd. thd RE@?&EA%%%%’% b(r)f'fe the

external 10 appearance explai'ning a ctonventi onal
function of an .S s leces. . Fig. 7 is.a persgpective_view
showi ng t he exflg'r%%gvg%g%ggr %ﬁg& gﬁeﬁng\giﬁkh’&%?ﬁ (ﬁlr'rb"at]ﬂ":g’ P%r THS 6/HE9F nent
of the present _invention; 15 Fig. 8, 1s a perspective view show ng a
di sassenbl ed CRFAFPRFFERtGn- | FRes oTtions A3 endsidb and Bpaxztsy
devel opment for explaining a nmethod of manufacturing the | M5 shown in Fig.
7;. Fig. 10A is133:pBesliRcribhAndagasnsd thexrefogeaisnys not possible -
5 'to stack the adjoining IMS’s close to each other and the
stacking efficiency is poor.’
Preferred embodiments of the present invention will
now be explained in detail next with reference to the

drawings.

10 First Embodiment

Figure 7 is a perspective view shoﬁing the external
appearance of an- IMS 20 according to the Present
embodiment. -

As shown in Fig. 7, the IMS 20 has internal magnetic

15 shield portions 21a.. and 21b corresporidin§ to the first
piece and the second piece, internal 1:.>eam shield bortions
22a and 221;, mounting portions 23, .a body' portion 25, and
lengthwise side tongues 26. Depre.ssi.ons 24 are fc;rmed .in
the bédy portion 25, and projections 27 aré formed on the

20 lengthwise side tongues 26.

As shown in Fig. 8, the IMS 20 is provided in a CRT

' between a funnel 20 and an aperture grille 10 affixed to
the aperture grille 10. The apertu.re grille 10 is affixed
to a panel 31.

25 As shown in Fig. 9, the IMS 20 is formed as a single = .



20 line X-Xin Fig. 7, Fig. 10B is a-cross-sectional views of the I'M5
along line X-Xin Fig. 7; Fig. 10Cis a cross-sectional views of the IM
alongllne X-Xin Fig. 7; 25 Fig. 11 is a cross-sectional views for
expl ai ni ng the 8 state when .stacking-aiplurality of the IMSs shown in
Fig. 7; Fig. 12 is a perspective view show ng the external appearance of -an

| M5 accor di ngphaca SPCHskRIRe tuent-a D SiB1Y 8REBE by PRidANig Yk Fi 0

13|saV|ewshovv|ngt e characteristic of mslanding e to terrestrial
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the remainder etc. There is no need for welding, calkj.ng,

\J

etc. in the manufacturing process. At this time, the IMS
5 20 may be many.fa.cturgd by working a single thin sheet by é
plurality of presses by an assentbly li:ne or by'working it
by a singlé press which can perform a plﬁrality of
- pressing operations. The pressing is performed for example
about five timeé to pi'oduce the IMS'20 from the thin
10 sheet.
Tﬁe internal magnetic shield portions 2la and 21b are
formed by cutting and bending the thin sheet shown in Fig.
9 by pressing etc., are po.s:".tioneld symmeﬁric about a
center line along the 1engthwi§e direction, and ﬁave the
15 Dbent portions 2lal at the two ends of one side. The
internal magnetic shield portions 2la and 21b function to
shield f;:oni ;:erre_stria:.l magnetism. .
The internal beam shield portions a and 22b are
formed by cutting a.nd ben_ding the thin sheet shown in Fig.
20 9, are positioned syx'rmetric aboﬁt a center line along a .
widthwise direct;ion., and function to shield from
unnecessary electron beams outside of the eéfective screen
of tﬁe CRT or prevent unnecessary electron beains from
striking the frame of .a- shadow mask and .réflecting to the

25 - effective screen. : .-



Bef ore expl.aining the preferred enbodiments, the related art will be
described in further detail with reference to the drawi ngs for reference
purposes. Figure 1, Fig. 2, Fig. 3A and Fig. 3B are perspective 15 views
showi ng the external appearances of | Ms gdeing used in conventional CRT s
and not thenselves functioning as IBS's. The IM5S 1 shown in Fig. 1 has an

integral drawn shapfie fherd] bedi®Whidldipbrtddns bARhaCHIEhAY J 0i ning 20
t he pi eces 2a and 2b, which are fornmed by gﬁﬁi ng and bendi ng éallngl e thin

Shown’ "5 o ek PAAPEISAERd Bkl Biec BT SIE Lol D
Lhe Bnarts Saideeh glbheh e LM P 91 Db Fand. SPOW
portions 2l1la, in the front direction. | ' '
5 By making the positional relationship between the
-internal magnetic shield portions 2la and 21b and the
internal beam shield portioz;s a and 22b in this way, when
stacking a plurality of the IMS’s 20, it is possible to
have the internal magnetic shield portions 21a and 21b and
10 the internal beam shield poftions 22a and 22b of adjacent
internal magnetic shields be posit’:lone‘_d close to each'
other.
Accordingly, with this IMS 20, it is possible t§
avoid having the IMS portions l4a and 14b and the B-parts
‘15 '13a and 13b engage as in the IMS 11 shown in Fig. 6 and the
stacking -efficiéncy falling.
Figure 10A, 10B, and 10C give.partial cross-sectional
views o_f an IMS 20 along the line X-X in Fig. 7.
As shown in Fig. 10a, the beam shield portion 22a is
20 fomed. 8o as to be positioned bent with respect to the
body portion 25 toward a direcﬁion (direction of arrow a)
opposite to the direction of the intermal ma.gnetic shield
pori:ions 2la and 21b shown in Fig. 7. The beam shield

portion 22b is similar to. the beam shield portion 22a. The

25  beam shield portion 22a, for example, as shown in Fig. -



3B by welding, calking, etc. Figure 4 and Fig. 6 are perspective views
showi,ng t’he external appearances of IMS' s functioning also as IBS s and
used in conventional CRT's. 5 The INS 7-shown in Fig. 4 is fabricated
by joining the parts 7a and 7b, which are¥ornmed by cutting and bending a
thin sheet as shown in Fig. 5, at the joining portions 9 by welding,

cal king, etc. iR may Blisgesbehformedstodberpbsitikopad bent witht respect

The I M5 11 shown in Fig. 6 is fabricated by joining the A-parts 12a and
12b, the B-parte tizsbady dHortisnd25heowdBdpehé i diredtliomiE the by wel di ng,
cal ki ng, etc. However, the above-nentioned CRT's using the IMSs 1,2, and 3

shown in Fig. intdimal hadridtidAnid dipbrtiBnkd21aCaHE " £1% NS 24
provi sion of an IBS, so suffer fromthe di sadvantage of high cost. Further,

'ES porti on 6,0 e 2] 059, 26 SAGHN SR HE AR Rag aTHR NG rofledby C
5 tivo bends formed by bending in the direction of the arrow

A at the body portion 25 side and- bending .in the direction
of the arrow B at the front end side. By bending the front - |
end twice in this way, it is possible to effe_ctively avoid
the electron beams in the cathode ray tube striking the

10 internal beam shield and being output toward the aperture
grille.

The mounting portion 23 is formed by cutting and
bending the thin sheet shown in Fig. 9 and is formed so as

~to be positior_led bent as shown in Fig. 10A. It is affixed
15 to the mounting portion 126 of the aperture grille.

The lengthwise side tongues 26 are formed by éutting
and benaing the thin sheet shown iﬁ Fig. 9, .are positioned
symmetric about a cenjter line of’ the length- wise
direction, and have project.:ions' 27 at predetermined

20 . locations.

The projections 27 are formed by pressing and
function to prevent the entire surface of the IMS 20 £rom
coming in close cc;ntact with another IMS 20 when stacking

. a pluralitir of IMS’s 20 and to facilitate the removal of

25 an IMS 20.



20 manufacturing process and the work efficiency is poor. Further, the |IMS
11 shown‘in Fig. 6 or the I M5 shown in Japanese Unexam ned Patent

Publ i cation (Kokai) No. 6-124661 suffers fromthe conplexity in the

manuf act uri ng process and high costs sifacp t-he A-parts 12a and 12b, 25
B-parts 13a and 13b, and IBS portions 14a and 14b are - 10 - joined by

wel ding. Further, the déffrddsbohscis dr¥eBdrirdbyagrasbagg tRairoMien

stacking a plurality of IMSs for transport etc., the IBS portions 1l4a and

14b and B-par kgrhddsd8f vrtd pédy piakh 280ahBCERACE foh ltd Irddeaessi bl e 5

to stack the adjoining IMS s close to each other and the stacking

oL Lo eu FHBRpSFELEL 0, O Blrh il B8 BEGORRS U | o
instead of the dépressions 24. '

5 As described .above, th‘e IMS 20 is fabricated. by
éutting and bending a single thin sheet using pressing
etc. Accordingly, the ma‘mﬁfacturing process is simple, and |
it is possible to redﬁce the manufacturing costs.

Further, since the IMS 20 has the internal beam
10 shield portions 22a and 22b,. it is ablé to i.nteglra.lly
| function as both an IBS and IMS. Theréfore, by using the
IMS 20 for a CRT, there is no need to separately attach an
IBS. Since there is no longer a need fpr an apparatus for
fabricating the IBS etec., it is possiblé to reduce the
15 manufacturing costs of the CRT.
Further, from prototypes etc., the IMS 20 has better
characteristics thaﬁ conventi&nal IMS’s. |
Figure 13 is a view showing the positions for
' _comﬁa.::"ing the characteristics on the effective screen of a

20 CRT used when comparing a. CRT using thé IMS 20 according
to the present embodiment and a CRT using a conventional
IMS. |

That is, the amounts of mislanding cé.uéed by

terresgstrial magnetism are approximately the same at the

25 point A (Y end) shown in Fig. 13, with the pp value (m) of -



10 First Enbodinment Figure 7 is a perspective view show ng the

ext ernal* appearance of an | M8 20 according to the present enbodi nent. As
shown in Fig. 7, the INS 20 has internal magnetic 15 shield portions 2la
and 21b correspondi ng to the first pieceldnd the second piece, internal
beam shield portions 22a and 22b, nmounting portions 23, a body portion 25,
and | engt hwi szmmaimmtg.lmbéﬁngDepBesinouheZmarm fandmdﬂ"ninh’ehéody
portion 25, and projections 27 are forned on the 20 | engt-hwi s€ side
tongues 26. Asorvenviomalrimys.8, the |M5S 20 is provided in a CRT between a
funnel 20 and an aperture grille 10 -affixed to the aperture grille 10. The

aperture grille 1Coh :r¥f bthed hand,pénel aBduntSof mislAfip Wavged by 9,
t he INS 20 is forned as a single
the terrestrial magnetism :Ls much more :meroved with the
5 IMS 20 at the point B (corner) shown in Fig. 13, with the
pp-value (m) of the aberration being "39" in the IMS 20
and "67". in the conventional IMS.
Further, with the IMS 20, it is possible Eo obtain a
high stacking efficienéy aﬁd further removal is easy after

10 stacking.

Second Embodiment

i?igur_e 12 is perspective view showing the. external
appearance of an IMS 30 according to.the present
embodiment.

15 As shown in Fig. 12, the IMS 30 is comprised by
affixing the B parts 31a'and-.31b to fhe bent portions 2lal
of the internal magnét;ic shield portions 21a.- and 21b in
the~IMS 20 shown in Fig. 12 using'welding, calking, etc.
The B parts 3la and 31b are shaped not to overlap -with the

20 internal beam gshield portions 22a _and 22b in the front
direct,ion of the IMS 30.
| For example, if the IMS 30 is used_ in a large size CRf
in which the effect.of the unnecessary electron be_ams..
outsigde of the effective screen is great, it cé.n éuppress

25 ‘that effect effectively.



pi ece by punching out froma single sheet by pressing etc. to forma
punched ﬂmnmuﬂmﬂmnnd cutting and bending the remainder etc. There is
no need ing, etc. in the manufacturing process. At this
time, the*IMs 5 20 y be manufactured-®6 working a single thin sheet by a
plurality of presses by an assenbly line or by working it by a single press

whi ch can perwhatn s pdlaimed isaf pressing operations. The pressing is
performed for exanple about five tinmes to produce the M5 20 fromthe thin

10 sheet. The i ntg(nal aregEdds ﬁg@lﬂ;@@wﬁi&,&@a and 21b are fornmed by

cutting and bending the thin sheet shown in Fig. 9 by pressing etc., are

positioned symetric abQuiadepfit&pdddE; al ong the [ engthw se di rect | on,
and have the 15 bent portions 21a1p at the two ends of one side. The

internal nagnetic shi elg AQEAdP Jf!il%i tfﬁllg] %H‘.ﬁ%ﬁvlfﬂﬁ. be §Qi% %éfm
terrestrial magnetism The in er al beam’s portions a an
for med byscutghag and pendi ng the t.hi n sheet shown in Fig.
an internal magnetic shield, positioned iﬁ séid
funnel_,_ and having a pair of 16ng pieces positioned
symmetrically a'.pout a- horizontal axis of an effectivé
screen on said .panel and a pair of short piécés positioned
10 parallel with a \'r.ertical axis of an effective screen‘on
said panei, |
said pair of long pieces and said pair of short

pieces being formed in one piece by Ifolding a sheet of

metal.
15 2. A cathode ray tube comp..risingz
a faceplate panel;
a funnel joined along a sidewall of said panel;

and .
é,n internal magne_t_ic shield comprising an
20 internal magnetic shielding means, haviﬁg a first piece
and a second piece located approxima’telx-( symmetric about a
center line paz:allel to # lengthwise direction. for
sh:.elding from the effects of a magnet:.c fleld in the
cathode-ray tube, and an internal beam shielding means,

25 positioned perpendicular with said first piece and said ) _



20 9, are g i ric about a center line along a w dthw sé
directi on, Hmmmmﬂﬂmﬂamhl eld fromunnecessary el ectron beans outside
of the effectiwe scr sOf.the CRT or prevent unnecessary el'ectron beans
fromstriking the frane of a- shadow nask ddnd reflecting to the 25 :
effective screen. - 12 - The internal beamshield portions a and 22b are
formed positi crRePrd peaeandoappaoximatiely syametrdcnabontighaentesi el d
portions 2la and 21b, "including the bent portions 21a, in the front
direction. 5 line pa3palisd ty ahwigstbmtisendirectidohonfor pshoic Moy tfrom
internal magnetic shield portions 21a and 21b and the internal beam shield
portions a andui@dcésbdy basis ocHtiidd K andeffpbuiebi §yréénf he | MS's 20,
it is possible to have the'internal magnetic shield portions 2la and 21b

and ' - wherein said internal magnet;ic shielding means

5 . and said internal beam shielding means_ are fomed by
partially cutting and bending a single sheet..
3. An internal magnetic shi_elgi as set forth in
claim 2, wheréi_n said internal magnetic shielding méaris
- further has a third piece and a fourth piece for engaging
10 with said first piece é.nd éaid second piece axid positioned
approximately symmetric about a cénter line parallel to a
. widthwise direction.
4. An internal magnet_:‘.c sﬁield as set forth in |
c;laim 2, further comprising engagi_ng f;ortions for

15 providing a gap between adjacent internal magnetic shields
when stacking a plurality of the internal magnetic_ shields
and wherein said internai beam shielding means are
positioned so as noi_: to overlap with said internal
magnetic shielding means in the front direction.

20 5. An internal magnetic shiéld as set forth in
claims 2, wherein said first piece and said second piéce
of said internal beam shielding means are formed with
their front ends bent toward the electron gun side.

6. An internal magnetic éhield as set forth in

25 claims 2, wherein s_aid internal beam shielding means is -



10 the |2f m portions 22a.and 22b of adjacent internal
magneti c’ mgwmmmﬂgned cl ose to each other. Accordingly, with this
: |

I MB 20, it i scpos void having the INS porti.ons 14a and 14b and the

B-parts 15 13a and 13b éngage as in the-138 -1 shown in Fig. 6 and the
stacking efficiency falling. Figure 10A, 10B, and 10C give partial
cross-sect i onafoymedswith theNS 2xontt @ngls benti seideX in Fig. 7. As shown
in Fig. 10A, the beam shield portion 22a is 20 forned so as to be

posi'ti oned bent witH.resheméthodidf mntlyfatiring 2n iaverdad dagRetien
(direction of arrow A) opposite,to the direction of the internal magnetic

shi el d por t onghlaaaaseingss £hg i | Tatdinal nabhed)eAByiRn Ak doPRebhgn 220 1S
simlar to the beam shield portion 22a. The 2 beam shi e portion’ 22a,
for exanple, aga3@RYNaififdd piece and a second piece located
5 app;oximately symmetric about.a center line parallel to a
leﬁgthwise direction, for shielding from the effects of a
magnetic field in é cathode-réy tube,' and an internal beaﬁ _
shielding means, positioned perpendicular with said first
piece and said second piece and .approximately symmetric
10 about a center- line parallel to a widthwise direction, for
shielding from unnecessary beams outside of an effeci:ive
Screen, said method | |
ﬁreparing a single sheet;
first partially cutting said sheet to form said
15 internal magnetic shielding means ,
second partiallyl cutting said sheet to form said
" internal bea.m. shielding means;
_fi‘rst partially bending said sheet to for:;l said
internal magnetic shielding means; and
20 . second partially bending said sheet to form said
intérnal beam shieldin§ means,
to thereby form said internal magnetic shield
'ha'wing said formed internal magnetic shieldiﬁg means and

said formed infernal beé.m shielding means.



- 13 - 10B, may also be forned to be positioned bent with respect to the
body portion 25 toward the direction of the internal ﬂqnlet

port'ions 2la and 21b (direction of arrow B) or, as sh B%’%’E%%EE%
al so be forned by 5 two bends forned by-btsding in th ire thel
arrow A at the body portion 25 side and bending in the direction of the

arrow-B at the froncagrdDE HRY FyB EEEM AE MAGNRTEMGHIEITE aND this way,
it is.possible to effectively avoid the electron beans i n the cathode ray
tube striking the 10 |nterﬂgbnbgaaysﬁhﬁbﬂag@gnﬁﬁcngaﬁytput toward the
aperture grille. The nmounting portion orme y cutting and bendi ng

. the thin sheet shown in Fig. 9 and is forned so as to be positioned bent as
shown in Fig. 10A. It is affixed 15 to the nounting portion 126 of the
aperture grille. The |engthwi se side tongues 26 are formed by cutting and
bending the thin sheet shown in Fig. 9, are -positioned symetric about a

center lime of the | ength- WABSTRACT OF THE DISCLOSURE

o

y

An internal magnetic éhield (IMS) formed by cutting
and bending é single sheet in a manner that the _internal
magnetic shield portions a:_zd the inte;.r:nai beam shield

10 | portions do not overlap each other in fhe front direction.
The lengthwise side tongues are formed with projecting
portions for preventing adjacent IMS’s from closely

contact each other when stacking a plurality of IMS’s.

FIGURE 7

. \
* ‘This Sheet Has Been

T !ill



direction, and have projections 27 at predetermned 20 |ocations. The
projections 27 are forned by pressing and function to prevent the entire
surface of the M5 20 fromconming in 'close contact with another I M5 20 when
stacking a plurality of IMSs 20 and to facilitate the renoval of 25 an

| M5 20. - 14 - The depressions.24 are fornmed by pressing the four
corners of the body portion 25 and fundBon to increase the strength. It is
al so possible to provide projections instead of the depressions 24. 5 '
As descri bed above, " 20gis fabricated by cutting and bending a
singl e thin sheet LE::B gssi g etc. Accordingly, the manufacturing
process is sinple, and it.is-possible to reduce the nanufaituring costs.




Further, since the IM5 20 has the internal beam 10 shield portions 22a and
22b, it-is able to integrally function as both an IBS and I M5s. Therefore,
by using-the IMS 20 for a CRT, there is no need to separately attach an
IBS. Since there is no longer a need for an apparatus for fabricating the
IBS etc., it is possible to reduce the 15 manufacturing costs of the CRT.
Further, from prototypes etc., the | M528® ‘has better characteristics than
conventional IMS's. Figure 13'is a view showi ng the positions for conparing
the characteristics on the effective screen of a .20 CRT used when
conparing a CRT using the I M5 20 accordi ng to the present enbodi nent and a
CRT using a conventional INS. ThaE MS of -m sl andi ng caused by
terrestrial nagnetism are appr oxi fhe at the 25 point A (Y end)
shown in Fig. 13, with the pp val ue (rr) of




the aberration being "48" in the INS 20 and "47" in the conventional |MS.
On the other hand, the amount of m sl anding caused by the terrestrial
magneti smis nmuch nore inproved with the 5 IMS 20 at the point B (corner)
shown in Fig. 13, with the pp-value ' (m_of the aberration being "39" in the
IMS 20 and "67" in the conventional |M38urther; with the IMS 20, ‘it IS
possible to obtain a high stacking efficiency and further renoval is easy
after 10 stacking. Second Enbodi ment Figure 12 is perspective view show ng
t he external appearance of an 1 M5 30 according to the present enbodi nent.
15 As shown in Fig. 12, the IM5 30 is conprised by affixing the B
parts 3la and 31b to the bent portions 2lal of the internal magnetic shield
portions 2la and 21b in the INS 20 shown in Fig. 12 using wel ding, calking,

TR A




The B parts 3la and 31b are shaped not to overlap with theﬁgg\‘T;?E?ﬁaT““--

beam shi el d portions 22a and 22b in the front direction of the I M5 30. For
example, if the IMS 30 is used in a large size CRT in which the effect of

t he unnecessary el ectron beans outside of thdsgffective screen is great, it
can suppress 25 that effect effectively. VWhat is clained is: 1. A
cat hode ray tube conprising: a faceplate panel; a funnel joined along a
sidewal | of said panel; 5 and an internal nmagnetic shield, positioned in
said funnel, and having a pair of long pieces positioned symetrically
about a horizontal axis of an effectiv cpepR on gaid panel and a pair of
short pieces positioned 'G. , 5 o




10 parallel with a vertical axis of an effective screen on said panel,
:said.paif of long pieces and said pair of short pieces being forned in one
pi ece by folding a sheet of netal. 15 2. A cat hode ray tube
conprising: a faceplate panel; a funnel joined along a sidewall of said
panel; and an internal magnetic shield conprising an 20 internal magnetic
shi el ding nmeans, having a first piece @8 a second pi ece | ocated ,
approxi mately symretric about a center line parallel to a | engthw se
direction, for shielding fromthe effects of a nagnetic field.in the
cat hode-ray tube, and an internal beam shiel ding nmeans, 25 positioned
perpendi cular with said first piece and said

FIG. 7




.- 17 - second piece and approximately symetric about a center line
parallel* to a widthwi se direction, for shielding fromunnecessary beans
out side of an effective screen, wherein said internal nmagnetic shielding
means 5 and said internal beam shielding nmeans are forned by partially
cutting and bending a single sheet. 3. An internal magnetic shield as set
forth in claim?2, wherein said i nternaﬁlsmagneti c shielding neans further

has a third piece and a fourth pi ~€Ng3E Ng 10 with said first piece
and said second piece and positi o? ia%oxi Bel y symmetric about a center
line parallel to a widthwise direction. 4.° n internal magnetic shield as
set forth in claim2, further conprising engaging portions for 15 providing
a gap between adjacent internal nagnetic shields when stacking a plurality

of the internal _ , in said internal beam shi el ding
means are positioned so as not to Rr | ap aid internal




hagnetic shielding neans in the front direction. 20 , 5. An internal
magneti«c shield as set forth in clains 2, wherein said first piece and sai d
second piece of said internal beam shielding neans are fornmed with their

front ends bent toward the el ectron gun side. 6. An internal nagnetic
shield as'set forth in 25 clains 2, wherein said internal beam shiel ding
- means i s formed with their front en bent twice. 7. A nethod of
manuf acturi ng an internal nagnetic shield conprising an internal nagnetic
shi el di ng nmeans, having a first " cond pi ece |l ocated 5
approximately symetric about a EGI ne rallel to a Iengthw se
‘direction, for shielding fromthe ef S of ta nagnetic field in a

cat hode-ray tube, and an internal beam shiel di ng neans, positioned
perpendi cular with said first piece and said second plece and apprOX|nater

syrmetrlc 40 2la 40 - 2la
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10 about a center.line parallel to a widthw se direction, for shielding
from unnecessary bheans outside of an effective screen, said nmethod
preparing a single sheet; first partially cutting said sheet to formsaid
15 .-internal nmagnetic shielding nmeans; second partially cutting said sheet
.to formsaid internal beam shi el di ng ns, first partially bending said
sheet to formsaid internal magnetic shrel ding neans; and 20

second partially bending said sheet to formsaid internal beam shiel ding
means, to .thereby formsaid i'nternal nmagnetic shield having said formed -
i nternal magnetic shielding rreF% laG sai 'i 2r med i nternal beam shiel di ng
means. . _ ' '
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TEXT OF THE ABSTRACT

'An internal magnetic shield (IMS) (20) formed by cutting and bending a single sheet in a
manner that the internal magnetic shield portions (21a,21b) and the internal beam shield
portions (222,22b) do not overlap each other in the front direction. The lengthwise side
tongues (26) are formed with projecting portions (27) for preventing adjacent IMS’s from
closely contact each other when stacking a plurality of IMS's.
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