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SH ELD W Tl STRENGTHENTNG RI BS This invention relates to an.internal -
- maghetic shield for a cathode-ray tube (CRT) and, norerfrardg,sdsrly, to an 4
|nproved magneti ¢ shield having strengthening ribs formed in a side
t hereof to prevent |nflect|on or bendlng, of the S|demall espeC| ly at
the corners of the shi 3B iR 2 33 2 QMAGNETI( , 1ssued
02 Jane 1987 to R L. NUenkeEnui?ELiﬁ- Rk, , a -
conventional color CRT 10 ha& & aceprare pane Wi a tricolor
cat hodol um nescent vi ewi ng sEhbsningenfriom nelegesalto an internal

magnetic shield for a cathode-ray tube (CRT) and,

Cledl

5 more particularly, to an improved magnetic shield
having strengthening ribs formed in a sidewall
thereof to preéent inflection, or bending, of the
sidewall, especially at the corners of the shield.

_ As disclosed in U.S. Pat. No. 4,670,686,

10 issued 02 June 1987 to R. L. Muenkel, and shown in

Figs. 1 and 2 herein, a conventional color CRT 10

has a faceplate panel 12, with a tricolor

cathodoluminescent viewing screen 13 on an internal

surface thereof, that is sealed to a funnel 14

-15' along an edge 16 of the sidewall of the panel. The

" CRT 10 has an internal magnetic shield 18 disposed

therein proximate an inner surface 20 of the funnel
14. The magnetic shield 18 is fastened by means of
a base 19 to a color selection electrode assembly,

20 such as a shadow mask and frame 22 which is
attached by mounting studs 24 to the sidewall of
the panel 12 and spaced from the screen 13. The
inner surface 20 of the funhel 14 has a ¢conductive
coating 26 thereon extending along the surface 20

25 . to a predetermined distance from the edge 16. A
substantially continuous bowl-like sidewall 27

(2' ' extends backward from the base 19 of the shield,
along the inner surface 20 of the funnel 14, and |
terminates in a substantially flat rear flange 30.
30 A pair of contact springs 28 are attached to the
surface of the flange 30, at the. rear of the .
internal magnetic shield 18, for effecting an
electrical connection between the  shield and the
conductive coating 26. The shield 18 includes an
35 aperture 31 formed through the surface of the
. flange 30. An indentation or ridge 32 is formed
around the flange 30 to prevent improper insertion
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surface thereof, that is sealed to a funnel 14 along an edge 16 of the
sidewal | of the panel. The CRT 10 has an internal nag@g%igﬁsg%eld 18

di sposed therein proxi mate an inner surface 20 of the Unnef 4. The
magnetic shield 18 is fastened by nmeans of a base 19 to a col or- sel ection
el ectrode assenbly, such as a shadow nmask and frame 22 which is attached by
founting studs 24 Sfo thige sprdedalf . of As hehermeln Bigind® s fheedPripgst he
screen 13. The inng a%¢r ac8tdd 84 dpSositdedidds s thes Fdugei 8o coating

26 ther eon ext ending, al ong; Lhg 3§71k £91 10, iRl SSf! Thigdadhstgnee from
the tube 10. A second embodiment of a conventional
5 | magnetic shield 18' is shown in Fig. 3. The shield
18' differs from the shield 18 in that V-shaped
notches are formed in a sidewall 27' of the shield
to extend the aperture 31' in the direction of the
major axis A-A. The contact springs 28 are secured
10 to the surface of the flange 30' and extend
generally parallel to the minor axis B-B.
Each of the conventional shields 18 and
18' is formed of cold-rolled steel having a
thickness within the range of about 0.01 to 0.18
15 mm. Before the springs 28 are attached, the
shields are annealed and blackened to improve their
magnetic properties and to reduce reflections. A
problem with an internal magnetic shield formed of
a continuous sheet of relatively thin steel is that
20 . the shield lacks rigidity and is susceptible to
handling damage, fér example, when the contact
sprihgs 28 are affixed to the flangeé 30 or 30°.
Additionally, it has been determined that a bending -
_ force is exerted on the shield from the pressure of
25 the contact springs, when the shield is installed
. within the funnel 14. This bending force sometimes
(" creates an inflection point or bend at the corners
of the shield and, thus, changes the magnetic
_ properties of the shield, or, if severe enough,
30 causes the shield sidewall to collapse sufficiently
to intercept a portion of the electron beams.
Structural integrity of the magnetic shield can be
increased by making the shield out of two or four
separate pieces of metal that are formed and welded
35 together. Such a shield structure 118 is shown in
' Fig. 4 herein, where tﬁo formedlc—shaped piecés 120

and 122 are welded along overlapping seams that
-2 -
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substantially'coqtinuous bow -1i ke sidewall 27 extends backward fromthe
base 19 of the shield, along the inner surface 20 of "fhe funpel 14, and
~terminates in a substantially flat rear flange 30. A pair of contact
springs 28 are attached to the surface of the flange 30, at the rear of the
.internal, magnetic shield 18, for effecting an el ectrical connection between
the' shield and t heéxssnrduBeratlebate fghoarinak aniiseBrBrg Vnehamed an
~aperture 31 fornedotBheyghré herseidad eiwftidatfileddeoc3@xtedd theentation or
- ridge 32 is formed around 102 [ &09% R0 ddY QWS A AR QRE" GhOSErL! on
133 are formed adjacent to each of'the V—notches to
5 prevent deformation of the shield pieces 120 and
122. The welded multi-piece shield 118 is
inherentlf stronger than the one-piece, bowl-like
shields 18 and 18'; however, the shield 118 is more
expensive to manufacture, because it requires the
10 additional welding operation. ' '
' In the drawings:
Fig. 1 is a cross—sectional view
illustrating a conventional CRT faceplate panel and
_ internal magnetic shield with contact springs
15 positioned along the major axis.
Fig. 2 is a sectional view taken along
line 2-2 of Fig. 1.
Fig. 3 is a plan view of a cohventional
shield with V-shaped notches and having contact
20 : springs positioned along the minor axis. |
Fig. 4 is a plan view of a two-piece
internal magnetic shield of conventional design.
Fig. 5 is a first embodiment of an
‘ internal magnetic shield according-to the present
25 "invention. o
, Fig. 6 is an enlarged side view of a
portion of the shield shown in Fig. 5.
Fig. 7 is a second embodiment of an
internal magnetid shield according to the present
30 ' invention. ' '
Fig. 8 is an enlarged side view of a
portion of the shield.shown in Fig. 7.
'For the present invention, a color
cathode~ray tube has a rectangular faceplate panel
35 ’ with a major axis and a minor axis. A viewing
screen is provided on an internal surface of the

panel, which' is sealed to a funnel along an edge of
-3 -
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This is the replacenent shnt 2 of the spring 28. As shown in Fig. 2, the
springs 28 are |located on opposite sides of the flanggcs30gghgz8re dlrected
parallel to the major axis A-A of the ‘tube 10. A second embodi ment of a
conventional magnetic shield 18 is shown in Fig. 3. The shield 18 differs

-{Lgnghrglzhleld.18 B@a&&?El o§hgggdpgggfpes E”éigé"s eétn a sidewall 27" of

electrode assembly is spaced from the screen and
attached to the sidewall of the panel. An internal
magnetic shield has a substantially rectangular
5 base, with four corners, which is secured to the
color selection electrode assembly, and a flange,
which circumscribes an aperture. A substantially
continuous sidewall extends between the base and
the flange. The sidewall of the shield is directed
10 | along an inner surface of the funnel. The shield
is improved over conventional shields by having at
least two pairs of strengthening ribs formed in
o opposite sides of the shield sidewall. A portion
¢ ] of each of the ribs is substantially parallel to
15 the minor axis of the panel and in proximity to the
flange. - At least one of each péir'of ribs extends
around two adjacent corners of the shield.
Figs. 5 and 6 show a first embodiment of
_ an inventive internal magnetic shield 218 suitable
20 ' : for use in a color CRT of the type shown in Fig. 1.
- The shield is made of cold-rolled steél having a
thickness in the range of 0.10 to 0.18 mm. The
shield 218 has a base 219 which is fastened to the
frame 22 of a shadow mask, shown in Fig. 1, by
25 conventional clips (not shown) extending through
openings 220 provided in the base 219 along the
C_ ' major and minor axes A-A and B-B, respectively.
Spaced from the base 219 is a substantially flat,
.smaller rear flange 230 of the shield 218. A
30 substantially continuous bowl-like sidewall 227,
havipg a substéntially‘full frontal opening,
extends between the base 219 and the smaller rear
flange 230. The sidewall 227 is formed in such a
manner as to permit close spacing between the outer
35 : surface of the shield sidewall and the conductive
coating 26 on the inner surface 20 of the tube

funnel 14. An aperture 231, having a substantlally
) 4 _
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to extend the aperture 31' in the direction of the major axis A-A The
contact springs 28 are secured to the surface of the kkangg, 895 and extend
general ly parallel to the mnor axis B-B. Each of the conventlonal shi el ds
18 and 18" is formed of col d- roIIed st eel haV|ng a thickness within the
range of about 0.01 to re . at ached t he

re t he spr a
shiel ds ‘are anneal BFLRY “éﬁgcﬁgﬂg Jr‘?)'\’/ea %W&‘Fepl & PB ert I es and
to reduce refIect|mnupppbspmebbedean¢ﬁ ehelcmmzraﬁ pugpmﬂn,caébngldhéorned of

‘a continuous sheetynf,relali xehy {8 PoshEe8! thfoddiflthe rear flange
' 230 to permit electron beams from an electron‘gun
5 ' (not shown) to impinge upon the tricolor
cathodoluminescent screen 13 disposed on the
internal surface of the faceplate panel 12. A pair
of contact springs 28 are attached to the flat rear
flange 230 by means of an underpass and retaining
10 bar 232 formed in the rear surface 230, on opposite
éides of the central portion of the aperture 231.
The spring retaining structure is described more
fully in U.S. Pat. No. 4,670,686, referenced above.
To prevent inflection or bending of thé
15 sidewall 227 when the springs 28 are attached, or
when the shield is insertéd into the funnel 14, a
plurality of strengthening ribs are formed in
opposite sides of the sidewall. As shown in Fig.
5, each of the ribs 234 and 236 has a portion which
20 is substantially parallel to the minor axis B-B.
| The ribs 234 and 236 are in proximity to the V-
shaped portion of the aperture 231, formed through
the rear flange 230. The ends of ribs 236 extend
around the adjacent corners 240, 242 and 244, 246,
25 as evidenced by the intersection of the ribs 236
with the diagonal line D-D. The ribs 236 terminate
( ' - along the long side of the sidewall in proximity to
the edge of the flange 230, rembte from the
aperture 231. Ribs 234 do not extend around the
30 corners of the shield, but terminate in proximity
to the edge of the flange 230 adjacent to the
aperture 231. Typically, for a 66 cm diagonal CRT,
the shield 218 has an overall height of about '
134.62 mm and a height at the narrowest portion of
s the V-shaped aperture 231 of about 99.57 mm. Each
of the strengthening ribs 234 and 236 is concave
inwardly and has a depth of about 1.57 mm and a

T -5-
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the shield lacks rigidity and is susceptible to handling danage, for

exanpl e, when the contact springs 28 are affixed to t hecA lg@g@es 30 or 30°.
Additionally, it has been determined that a bending force i s exerted on the
shield fromthe pressure of the contact: sprlngs when the shield is
installed within the Lunnel 14. Thiﬁébendin oneij nes, creates an

gree
i nfkecti'on point of® of ahutcdr qdr BMof ?ﬁ% %’ﬁ?}éi&' ahe xE’tﬁ%%%é‘hanges
t he magnetic prOpeaﬁdezsmfa:t&aceigimhdmauyl $pseadrgbeuvuyis3 causead t he

Zlhiaglt ?Oﬁl gg\gﬁ! to EOHS aﬁe rseusfgelc |1%@5. 3,/ %gozjn n'él?é Cepéh&:g&)rﬁdrqio%f the
of the aperture 231 along the major axis A-A. The
5 pairs'of strengthening ribs 234 and 236 provide
‘ sufficient stiffening to the shield 218 to prevent
inflection or bending of the shield both when the
springs 28 are attached and also when the shield is
inserted into the funnel 14.
10 - A second embodiment of an inventive
shield 318 is shown in Figs. 7 and 8. The shield
318 is similar to the shield 218, except that the
pairs'of strengthening ribs 334 and 336 overlap one
: " another adjacent the narrowest end of the V-shaped
15 aperture 331. The overlapping portions 338 of the
- ribs 334 and 336 branch slightly above and below
the major axis A-A at points 33%9a and 339Db,
respectively, with ribs 334 extending substantially
parallel to the V-shaped portions of aperture 331 .
20 ~ before extending around the adjacent corners 340,
342 and 344, 346 and along and substantially
parallel to the long side of the shield, toward the
minor axis B-B. The ribs 336 also extend around
‘ the corners 340, 342 and 344, 346 and run
25 substantially parallel to the long .side of the
shield, toward the minor axis B-B. Typically, for
a 66 cm diagonal CRT, the shield 318 has an'overall
height of about 134.62 mm and a height at the
. narrowest portion of the V-shaped aperture 331 of
30 about 99.57 mm. The overlapping portions 338 of
the ribs 334 and 336 are longitudinally located
about 4.5 mm from the aperture 331, and the
longitudinal spacing between the ribs 334 and the
surface of flange 330 is about 3.07 mm, where the
35 -+ ribs 334 are adjacent to the rear surface. The

."‘\' .

longitudinal spacing between the ribs 336 and the

surface of the flange 330 is about 34.47 mm. In
-6 - '
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Structural integrity of the magnetic shield can be increased by nmaking the
shield out of two or four separate pieces of netal thataage,§2¢ned and.
wel ded together. Such a shield structure 118 is shown in Fig. 4 herein,
where two formed C-shaped pieces 120 and 122 are wel ded al ong overl appi ng

seﬁ”s tbat Thi's i%hhgesgggkgcgﬁgg iﬁggg,[%Héxribsz356D§gélgggitio§ed

10

lower on the sidewall, where they cross the corners
340, 342 and 344, 346, than are the ribs 236 of the
first embodiment of the shield 218. The ‘
strengthening ribs of the second embodiment thus
provide greater strength lower in the corhers,
i.e., closer to the base 319, than do the
strengthening ribs of the first embodiment. The
latter, which do not overlap at the lowest portion
of the V-shaped aperture, provide more support in
this area, aiong the short side of the shield 218.
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extend paral[el to the minor axis B-B. V-shaped notches are provided in the/_
shield to exte r]E“Pl al ong the. maj or axirCAA-8%,8&#3d.gussets 133
-are_formed adj Qmm‘mﬁuﬂﬂ the V-notches to prevent deformation of the_—-
shi el d pi eces 120 and 122. *The wel ded nul t'i - pi ece shield 118 is inherent]y
stronger than the one-piece, bomﬁ-like_§£§£&§s 18 and 18'; however, the

‘shirel d 118 is nore expensive to .manufacture, because it requirés the
additional wel di ng operatioh: |rAteRlar Sathese-Fay. tebpshavingsa- secti onal

Vi ew ) rectangular faceplate panel (12) with a major axis
(A-A) and a minor axis (B-B) and a viewing'screen
5 (13) on an internal surface thereof, said panel

being sealed to a funnel (14) along an edge (16) of
a sidewall of said panel, a color selection
electrode assembly (22) being spaced from said
. screen and attached to said sidewall of said panel,
10 an internal magnetic shield (218;318) having a
substantially rectangular base (219;319) with four
corners (240-246;340-346) secured to said color
selection electrode assembly and a flange (230;330)
circumscribing an aperture (231;331), with a
15 substantially continuous shield sidewall (227;327)
' .extending between said base and said flange, said
shield sidewall being directed backwards along an

-~

inner surface of said funnel, wherein said shield
sidewall has at least two pairs of stréngthening
20 ribs (234,236;334,336) formed in opposite sides
thereof, said ribs being substantially parallel to
the minor axis of said panel and in proximity to
said flange, at least one (236;336) of each of said
‘pair of ribs extending around two adjacent corners
- 25 of said shield sidewall.

{ ’ ' 2. The tube as described in claim 1,
' wherein said shield (218;318) has two long sides
substantialiy parallel to said major axis (A-A) and
30 . two short sides substantially parallel to said |
minor axis (B-B), and said strengthening ribs
(234,236;334,336) are formed primarily in said
short sides of said shield sidewall (227;327).

\
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Il lustrating ' I facepl ate panel and internal nmagnetic -
shield with cmlmmqmmﬂs“ I@; tioned along the najorkexise, F459. 2 is a
sectional view takem akong l+ne 2-2 of Fig. 1. Fig. 3 i$ a plan view of a
conventional shield with V-shaped notches and having contact springs -

positioned along the mnor axis. Kig. | S N IAREY »pi ece
i nternal magnetic shield of %bnveﬁ%‘?o‘%}%& e%idg;én. :ﬁg?% égll scalgtl i ?'ét
enbodi nent of an ivhereth emgmetitc ofhiselid pedysdpfigribst K234Hr&¥Bnt

extends around two adjacent corners (240-246) of
- said sidewall (227) of said shield (218).

5
4. The tube as described in claim 1,
wherein the ribs of said pairs of ribs (334,336)
overlap one another in the vicinity of the major
axis (A-A) before branching above and below said

10 axis.

_—
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invention. Fig. 6 is an enlarged side view of a portion of the.shield shown
inh Fig. 5. Fig. 7 is a second enbodi nent of an internatansgpezsc shield
according to the present invention. Fig. 8 is an enlarged .side view of a
portion of the shield shown in Fig. 7. For the present invention, a color

- cathode-ray tube has a rECtan9Hﬁ%ﬁﬂ%ﬁ%ﬁ%iﬁﬁ@;ﬂiﬁﬁ%Q&ﬁﬁ# a maj or axis and a
m Aor axis. A view ng screen i'S provided on an tnternal surface of the
‘A color cathode-ray tube (CRT) has a
rectangular faceplate panel (12) with a major axis
(A-A) and a minor axis (B-B). A viewing screen
5 (13) is disposed on an internal surface of the
" panel. The panel is sealed to a funnel (14) along
" an edge (16) of a sidewall of the panel. A color
selection electrode assembly (22) is spaqéd from
the screen and attached to the sidewall of the
10 panel. An internal magnetic shield (218) has a
' substantially rectangular base (219), with four
corners (240-246), which is secured to the color
selection electrode assembly, and a flange (230)
( circumscribing an aperture (231). A substantially
15 continuous shiéld sidewall (227) extends between
| - the base and the flange. The shield sidewall
extends backward along an inner surface of the
funnel. The internal magnetic shield is improved
_ by at least two pairs of streng%hening ribs
20 (234,236) which are formed in opposite sides of the
shield. The ribs are substantially parallel to the
minor axis of the panel and in proximity to the
flange of the shield. At least one (236) of each
pair of ribs extends around two adjacent corners of
25 the shield sidewall. (Fig. 5)
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panel, which is sealed to a funfCAa86/82%n edge of Thi's is the repl acerre'n\t7
shtt 4 a sidewal |l of the pan@®,. A KEIAESel ection el ectrode assenbly is

.-Spaced fromthe screen and atta(g].qg'd-p thecyt dgwal | of the panel. An

i nternal nmagnetic shield has a substantial 'y rectangul ar. base, with four

corners, which is secured to the color selection electrode assenbly, and a-

-~ flange: '
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whi ch circunscribes an aperturerUAsBEE2Fi al |y continuous si dewal |
extends between the base and thg ftar,,gg EE sidewal | of the shield is
_.directed along an inner surface_o0f "the ?b | . The shield is inproved over
conventional shields by having aHBEas? Glo gairs of strengthening ribs
formed in opposite sides of the shield sidewall. A portion of each of the
‘ri,bs is substantially parallel to the mnor axis of the panel and in _
proximty to the flange. At |east one of each pair of ribs extends around
two adj acent corners of the shield. Figs. 5 and 6 show a first enbodi nent

of .
— uii]
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an inventive internal magnetic stReal gg&2suitable for use in a color CRT
of the type shown in Fig. 1. The ﬁhi.::.l kegprLemle of cold-rolled steel having
_.a thickness in the range of O. 10;9&%1:8 H?FT‘&'IG shield 218 has a base 219
which is fastened to the frame 220 s%a‘ ow mask, shown in Fig. 1, by
conventional clips (not shown) extending through openings 220 provided in

t he base 219 along the major and m nor axes A-A and B-B, respectively.
Spaced fromthe base 219 is a substantially flat, smaller rear flange 230
of the shield 218. A substantially continuous bow -1ike sidewall 227,

244 220 219

7 7
236 | 128 . /\ 242
’ 231, 236
234 | . '
234

Z;e 28)=q= : | Ei 7-\340'-
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L]

havi ng a substantially full front aR@AeBSr@sextends bet ween the base 219
and the smaller rear flange 230. The Bi qQEELI- 27 is formed in such a

manner as to permt close spacing 8pf T4t @" ter surface of the shield
si dewal | and the conductive coating 26 on 't i hner surface 20 of the tube

funnel 14. An aperture 231, having a substantial |y 5 rectangul ar
central portion and V-shaped portions

230

Faad)
.

330 L83  [+~—a31s
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REPLACEMENT SHekRlS MW i 160395 ¢ Teog
on oppos%tg‘@tsétég%ﬁ ﬂfedc;ntf’r%t?e%ortlon along the major axis A-A is

fornmed-t rE&@hﬁthé r e n§ePaEs jpermt el ectron beans from an
electraon :ﬂmg@homn)it“WPm%@ﬁgeﬁj(Ntthe tricol or cathodol um nescent
screen 1 el oh;the . Pnoepital -Surf ace of the faceplate panel 12. A
ontact springs 28 are attached to the flat rear flange 230 by

g&ﬁ/p”

pai r -of

------------

means of jag mﬂgapa@&gw rléf’dl"{ij ng ba_ 232 formed I n the rear surface 230,

on opposi es=ot~ChE ; DAY Dif RN ; The spring
r et ai ni ng structure I s desc f ' . No. 4,670, 686,
ref erenced above. : '

This invention relates to an internal
magnetic shield for a cathode-ray tube (CRT) and,
more particularly, to an improved magnetic shield
having strengthening ribs formed in a sidewall
thereof to prevent inflection, or bending, of the
sidewall, especially at the corners of the shield.

As disclosed in U.S. Pat. No. 4,670,686,
issued 02 June 1987 to R. L. Muenkel, and shown in
Figs. 1 and 2 herein, a conventional color CRT 10
has a faceplate panel 12, with a tricolor
cathodoluminescent viewing screen 13 on an internal
surface thereof, that is sealed to a funnel 14
along an edge 16 of the sidewall of the panel. The
CRT 10 has an internal magnetic shield 18 disposed
therein proximate an inner surface 20 of the funnel
14. The magnetic shield 18 is fastened by means of
a base 19 to a color selection electrode assembly,
such as a shadow mask and frame 22 WhiCQ{lS
attached by mounting studs 24 to the sidewall of
the panel 12 and spaced from the screen 13. The
inner surface 20 of the funnel 14 has a conductive
coating 26 thereon extending along the surface 20
to a predetermined distance from the edge 16. A
substantially continuous bowl-like sidewall 27
extends backward from the base 19 of the shield,
along the inner surface 20 of the funnel 14, and
terminates in a substantially flat rear flange 30.
A pair of contact springs 28 are attached to the
surface of the flange 30, at the rear of the
internal magnetic shield 18, for effecting an
electrical connection between the shield and the
conductive coating 26. The shield 18 includes an
aperture 31 formed through the surface of the
flange 30. Apn indentation or ridge: 32  is formed
around the flange 30 to prevent improper insertion
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To prevent inflection or bending of the sidewall 227 when the springs 28
are attached, or when the shield is inserted into the funnel 14, a
plurality of strengthening ribs are forned in opposite sides of the
sidewall. As shown in Fig. 5, each of the ribs 234 and 236 has a portion
which is substantially parallel to the Zinor axis B-B. The ribs 234 and 236
are in proximty to the V- shaped portion of the aperture 231, forned
through the rear flange 230. The ends of ribs 236 extend around the

adj acent corners @40the@spring 284, As6 shownedindEiged2hbythbespnimgsecti on of

the ribs 236 28 are located on opposite sides of the flange 30
and are directed parallel to the major axis A-A of
the tube 10. A second embodiment of a conventional
magnetic shield 18' is shown in Fig. 3. The shield
18' differs from the shield 18 in that V-shaped
‘notches are formed in a sidewall 27' of the shield
to extend the aperture 31' in the direction of the
major axis A-A. The contact springs 28 are secured
to the surface of the flange 30' and extend
generally parallel to the minor axis B-B.

Each of the conventional shields 18 and
18' is formed of cold-rolled steel having a
thickness within the range of about 0.01 to 0.18
mm. Before the springs 28 are attached, the
shields are annealed and blackened to improve their
magnetic properties and to reduce reflections. A
problem with an internal magnetic shield formed of
a continuous sheet of relatively thin steel is that
the shield lacks rigidity and is suscepfiible to
handling damage, for example, when the contact
springs 28 are affixed to the flanges 30 or 30'.
Additionally, it has been determined that a bending
force is exerted on the shield from the pressure of
the contact springs, when the shield is installed
within the funnel 14. This bending force sometimes
creates an inflection point or bend at the corners
of the shield and, thus, changes the magnetic
properties of the shield, or, if severe enough,
causes the shield sidewall to collapse sufficiently
to intercept a portion of the electron beams.
Structural integrity of the magnetic shield can be
increased by making the shield out of two or four
separate pieces of metal that are'formed and welded
together. Such a shield structure 118 is shown in
Fig. 4 herein: where two formed C-shaped pieces 120
and 122 are welded along overlappihg seams that

This is the replacement sheet
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with the diagonal line D-D. The ribs 236 term nate along the |ong side of
the sidewall in proximty to the edge of the flange 230, renpte fromthe
aperture 231. Ribs 234 do not extend around the corners of the shield, but
termnate in proximty to the edge of the flange 230 adjacent to the
aperture 231. Typically, for a 66 cmdiqgonal CRT, the shield 218 has an
overal | height of about 134.62 nm and a height at the narrowest portion of

t he V-shaped aperture 231 of _about 99. Each_of the strengthening
ribs 234 and 2369W§388n85€él}ﬁ&aF8I§h3n81%%§ %gh%h?ﬁsof ViPe 57 nm and a

notches are provided in the shield to extend the
aperture 131 along the major axis A-A, and gussets
133 are formed adjacent to each of the V-notches to
prevent deformation of the shield pieces 120 and
122. The welded multi-piece shield 118 is
inherently stronger than the one-piece, bowl-like
shields 18 and 18'; however, the shield 118 is more
expensive to manufacture, because it requires the
additional welding operation.

In the drawings:

Fig. 1 is a cross—-sectional view
illustrating a conventional CRT faceplate panel and
internal magnetic shield with contact springs
positioned along the major axis.

Fig. 2 is a sectional view taken along
line 2-2 of Fig. 1.

Fig. 3 is a plan view of a conventional
shield with V-shaped notches and having contact
springs positioned along the minor axisX

Fig. 4 is a plan view of a two-piece
internal magnetic shield of conventional design.

Fig. 5 is a first embodiment of an
internal magnetic shield according to the present
invention.

Fig. 6 is an enlarged side view of a
portion. of the shield shown in Fig. 5.

Fig. 7 is a second embodiment of an
internal magnetid shield according to the present
invention.

Fig. 8 is an enlarged side view of a
portion of the shield shown in Fig. 7.

For the present invention, a color
cathode~ray tube has a rectangular faceplate panel
with a major axis and a minor axis. A viewing
screen is provided on an internal surface of the

panel, which is sealed to a funnel along an edge of
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6 radius of about 1.91 mm Preferably, the ribs 234 and 236 are

| ongi tudinal 'y spaced about 9.53 nmand 24.76 nm respectively, fromthe
V-shaped portion of the aperture 231 along the nmajor axis A-A The pairs of
strengthening ribs 234 and 236 provide sufficient stiffening to the shield
218 to prevent inflection or bending of4the shield both when the springs 28
are attached and al so when the shield is

a sidewall of the panel. A color selection
electrode assembly is spaced from the screen and
attached to the sidewall of the panel. An internal
magnetic shield has a substantially rectangular
base, with four corners, which is secured to the
color selection electrode assembly, and a flange,
whiéh circumscribes an aperture. A substantially
continuous sidewall extends between the base and
the flange. The sidewall of the shield is directed
along an inner surface of the funnel. The shield
is improved over conventional shields by having at
least two pairs of strengthening ribs formed in
opposite sides of the shield sidewall. A portion
of each of the ribs is substantially parallel to
the minor axis of the panel and in proximity to the
flange. At least one of each pair of ribs extends
around two adjacent corners of the shield.

' Figs. 5 and 6 show a first embodiment of
an inventive internal magnetic shield 218 suitable
for use in a color CRT of the type showff in Fig. 1.
The shield is made of cold-rolled steel having a
thickness in the range of 0.10 to 0.18 mm. The
shield 218 has a base 219 which is fastened to the
frame 22 of a shadow mask, shown in Fig. 1, by
conventional clips (not shown) extending through
openings 220 provided in the base 219 along the
major and minor axes A-A and B-B, respectively.
Spaced from the base 219 is a substantially flat,
smaller rear flange 230 of the shield 218. A
substantially contiﬁuous bowl-like sidewall 227,
having a substantially full frontal opening,
extends between the base 219 and the smaller rear
flange 230. The sidewall 227 is formed in such a
manner as to permit close spacing between the outer
surface of the shield sidewall and the conductive
coating 26 on’ the inner surface 20 of the tube

funnel 14. An aperture 231, having a substantially .at
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inserted into the funnel 14. A second enbodi nent of an inventive shield 318
Is shown in Figs. 7 and 8. '‘The shield 318 is simlar to the shield 218,
except that the pairs of strengthening ribs 334 and 336 overlap one anot her
adj acent the narrowest end of the V-shaped aperture 331. The overl appi ng
portions 338 of the ribs 334 -and 336 Branch slightly above and bel ow t he
maj or axis A-A at points 339a and 339b, respectively, with ribs 334

gXte“di ng SUbStaQEEQLI%u?%{aJ:%ﬂr&P ;EM%:?@Q@F%-%% eQ"Bopt 18REM ture 331
ef ore extendi ng-aroun e adj acent” corners 340,
on opposite sides of the central portion, along the
major axis A-A, is formed through the rear flange
230 to permit electron beams from an electron gun
- (not shown) to impinge upon the tricolor
cathodoluminescent screen 13 disposed on the
internal surface of the'faceplate panel 12, A pair
of contact springs 28 are attached to the flat rear
flange 230 by means of an underpass and retaining
bar 232 formed in the rear surface 230, on opposite
sides of the central portion of the aperture 231.
The spring retaining structure is described more
fully in U.S. Pat. No. 4,670,686, referenced above.
To prevent inflection or bending of the
sidewall 227 when the springs 28 are attached, or
when the shield is inserted into the funnel 14, a
plurality of strengthening ribs are formed in
opposite sides of the sidewall. As shown in Fig.
5, each of the ribs 234 and 236 has a portion which
is substantially parallel to the minor axis B-B.
The ribs 234 and 236 are in proximity to the V-
shaped portion of the aperture 231, formed through
the rear flange 230. The ends of ribs 236 extend
around the adjacent corners 240, 242 and 244, 246,
as evidenced by.the intersection of the ribs 236
with the diagonal line D-D. The ribs 236 terminate
along the long side of the sidewall in proximity to
the edge of the flange 230, remote from the
aperture 231. Ribs 234 do not extend around the
corners of the shield, but terminate in proximity
to the edge of the flange 230 adjacent to the
aperture 231, Typically, for a 66 cm diagonal CRT,
the shield 218 has an overall height of about
134.62 mm and a height at the narrowest portion of
the V-shaped aperture 231 of about 99.57 mm. Each
of the strengthening ribs 234 and 236 is concave
inwardly and has a depth of about 1.57 mm and a
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342 and 344, 346 and al ong and substantially parallel to the | ong side of
the shield, toward the mnor axis B-B. The ribs 336 al so extend around the
corners 340, 342 and 344, 346 and run substantially parallel to the |ong
side of the shield, toward the mnor axis B-B. Typically, for a 66 cm

di agonal CRT, the shield 318 has an ove®all height of about 134.62 nmmand a
hei ght at the narrowest portion of the V-shaped aperture 331 of about 99.57
mm The overl apping portions 338 of the ribs 334 and 336 are Iongitudinally
| ocat ed about 4. 5ra®ies ovf takowper-t33r @331 Prgfigrekdy, the ribs 234

and 236 are longitudinally spaced about 9.53 mm and
24,76 mm, respectively, from the V-shaped portion
of the aperture 231 along the major axis A-A. The
pairs of strengthening ribs 234 and 236 provide
sufficient stiffening to the shield 218 to prevent
inflection or bending of the shield both when the
springs 28 are attached and also when the shield is
inserted into the funnel 14.

A second embodiment of an inventive
shield 318 is shown in Figs. 7 and 8. The shield
318 is similar to the shield 218, except that the
pairs of strengthening ribs 334 and 336 overlap one
another adjacent the narrowest end of the V-shaped
aperture 331. The overlapping portions 338 of the
ribs 334 and 336 branch slightly above and below
the major axis A-A at points 33%a and 339D,
reépectively, with ribs 334 extending substantially
parallel to the V-shaped portions of aperture 331
before extending around the adjacent cofhers 340,

342 and 344, 346 and along and substantially
parallel to the long side of the shield, toward the
minor axis B-B. The ribs 336 also extend around
the corners 340, 342 and 344, 346 and run
substantially parallel to the long side of the
shield, toward the minor axis B-B. Typically, for
a 66 cm diagonal CRT, the shield 318 has an overall
height of about 134.62 mm and a height at the
narrowest portion of the V-shaped aperture 331 of
about 99.57 mm. The overlapping portions 338 of
the ribs 334 and 336 are longitudinally located
about 4.5 mm from the aperture 331, and the
longitudinal spacing between the ribs 334 and the
surface of flange 330 is about 3.07 mm, where the
ribs 334 are adjacent to the rear surface. The
longitudinal Spacing between the ribs 336 and the

surface of the flange 330 is about 34.47 mm. 1In
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| ongi t udi nal spaci ng between the ribs 334 and the surfacé of flange 330 is
about 3.07 mm where the ribs 334 are adjacent to the rear surface.

| ongi t udi nal

posi.tioned | ower on the sidewall, where they cross the corners 340,
344, 346, than are the ribs 236 of the

this second embodiment, the ribs 336 are positioned
lower on the sidewall, where they cross the corners
340, 342 and 344, 346, than are the ribs 236 of the
first embodiment of the shield 218. The '
strengthening ribs of the second embodiment thus
provide greater strength lower in the corners,
i.e., closer to the base 319, than do the
strengthening ribs of the first embodiment. The
latter, which do not overlap at the lowest portion
of the V-shaped aperture, provide more support in
this area, along the short side of the shield 218.

The

spaci ng between the ribs 336 and the surface of the flange 330
is about 34.47 mm 1In 7 this second enbodi nent, the ribs 336 are

342 and
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first embodinment of the shield 218. The strengthening ribs of the second
enbodi nent thus provide greater strength |lower in Phe—ee%ﬁer——+~e——~eloser

to the._base 319, than do the strengthening ribs of t t odi nent .
The latter, which do not overlap at the | owest porti Blﬂmm ﬁmd
aperture, provide nore support in thi®$area, al ong_t L t he
shield 218. CLAI M5

CLAIMS

1, A color cathode-ray tube having a
rectangular faceplate panel (12) with a major axis
(A-A) and a minor axis (B-B) and a viewing screen
(13) on an internal surface thereof, said panel
being sealed to a funnel (14) along an edge (16) of
a sidewall of said panel, a color selection
electrode assembly (22) being spaced from said
screen and attached to said sidewall of said panel,
an internal magnetic shield (218;318) having a
substantially rectangular base (219;319) with four
corners (240-246;340-346) secured to said color
selection electrode assembly and a flange (230;330)
circumscribing an aperture (231;331), with a
substantially continuous shield sidewall (227;327)
extending between said base and said flange, said
shield sidewall being directed backwards along an
inner surface of said funnel, wherein said shield
sidewall has at least two pairs of strengthening
ribs (234,236;334,336) formed in opposi®e sides
thereof, said ribs being substantially parallel to
the minor axis of said panel and in proximity to
said flange, at least one (236;336) of each of said
pair of ribs extending around two adjacent corners
of said shield sidewall.

2. The tube as described in claim 1,
wherein said shield (218;318) has two long sides
substantially parallel to said major axis (A-A) and
tvwo short sides substantially parallel to said
minor axis (B-B), and said strengthening ribs
(234,236;334,336) are formed primarily in said
short sides of said shield sidewall (227;327).
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I
1. A col or cathode-ray tube having a rectangul ar-facepl ate panel (12)
wth a mgjor axis (A-A) and a mnor axis (B-B) and 1“1(1-3) on
an internal surface thereof, said panel being seal ealguﬂa‘\rﬂ‘lﬁumt ) al ong
an edge (16) of a sidewall of said panel, a color s e eétr bde

assenbly (22) being spaced fromsaid s@een and attached to said sidewal |
of said panel, an internal magnetic shield (218; 318) havi ng a substantially

rect angul ar base (219; 319) th fqur rners grs 340 46 ecured to
said col or selection el ectrotte aé@nﬁ'—l“\% gescribe (éﬁocgéb 2,

wherein each rib of said pairs of ribs (234,236)

extends around two adjacent corners (240-246) of-

said sidewall (227) of said shield (218).

4. The tube as described in claim 1,
wherein the ribs of said pairs of ribs (334,336)
overlap one another in the vicinity of the major
axis (A-A) before branching above and below said
axis.
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circunscribing an aperture (231;331),

shield sidewall
shi el d.si dewal |

funnel, wherein said shield sidewall has at |east two pairs of

strengthening ribs (234, 236; 334, 336)10orned i n opposite sides thereof,

with a substantially continuous
(227;327) extendi ng between said base and said flange,
bei ng directed backwards al ong an inner surface of said

sai d

sai d

ri bs being substantially parallel to the mnor axis of said panel and in

proximity to sai dchiraope RAY TUBE! HAWENG2 SSTEBBALQOMA

ri bs extendi ng ar GHIELDWI1ad] STBENGFHENENG BIBSai d shiel d sidewal | .

ABSTRACT OF THE DISCLOSURE

A color cathode-ray tube (CRT) has a
rectangular faceplate panel (12) with a major axis
(A-A) and a minor axis (B-B). A viewing screen
(13) is disposed on an internal surface of the
panel. The panel is seaied to a funnel (14) along
an edge (16) of a sidewall of the panel. A color
selection electrode assembly (22) is spaced from
the screen and -attached to the sidewall of the
panel. An internal magnetic shield (218) has a
substantially rectangular base (219), with four
corners (240-246), which is secured to the color
selection electrode assembly, and a flange (230)
circumscribing an aperture (231). A substantially
continuous shield sidewall (227) extends between
the base and the flange. The shield sidewall
extends backward along an inner surfacg of the
funnel. The internal magnetic shield is improved
by at least two pairs of strengthening ribs
(234,236) which are formed in opposite sides of the
shield. The ribs are substantially parallel to the
minor axis of the panel and in proximity to the
flange of the shield. At least one (236) of each
pair of ribs extends arocund two adjacent corners of

the shield sidewall.

FIGURE 5

I6f said pair of
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2. The tube as described in claim1, wherein said shield (218; 318) has
two |l ong sides substantially parallel to said magjor axis (A-A) and two
short sides substantially parallel to said minor axis (B-B), and said
strengthening ribs (234, 236; 334,336) are fornmed primarily in said short

sides of said shield sidewall (227;327). 9 3. The tube as described in
claim 2, 1/4 _
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wherein each rib of said pairs of ribs (234,236) extends around two

adj acent corners (240-246) of said sidewall (227) of said shield (218). 4.
The tube as described in claim1, wherein the ribs of said pairs of ribs
(334,336) overlap one another in the vicinity of the major axis (A-A

bef ore branchi ng above and bel ow said axis.

- 2/4
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