CATHODE- RAY TUBE HAVI NG AN | NTERNAL MAGNETI C SHI ELD 4902g55fﬂis

i nvent®i on pertains to a cathode-ray tube havi ng an |nterna”pug§nQWUp
shleld attached to a shadow mask frame therein. 5

shadow mask cat hode-ray tube typically hag-a magneti c shnehdeao4sadmr
t he influence of magnetic fields on electron beamtrajectories as a
cat hodol um nescent - screen of the tube is scanned. In particular, the
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This invention pertalns to a cathode-ray tube

hav1ng an internal magnetic shield attached to a
shadow-mask frame therein.

'~ A shadow-mask cathode-ray tube typically has a
magnetic shield to reduce the influence of magnetic fields
on electron beam trajectories as a cathodoluminescent
screen of the tube is scanned. In particular, the angles
of incidence of the electron béams at every point on the
shadow mask must not change significantly from the design
values, or the beams will move away from their intended
landing positions on the screen. The magnetic shield may
be disposed either outside the tube as an external magnetic
shield, or inside the tube as an internal magnetic shield.

The intérnal'magnetic shield is usually made of
0.10 to 0.18mm thick cold-rolled steel and is fastened to a
shadow-mask frame by resilient clamping pins. The frame is
supported by springs that engage mounting studs that extend
inwardly from a glass rectangular faceplate panel of the
tube. During tube fabrication, the internal magnetic

" shield is fastened to the frame prior to the steps of frit

sealing a sidewall of the faceplate panel to a glass funnel
of the cathode-ray tube. The internal magnetic shield is
designed to fit into the funnel and to be as close to the
funnel wall as possible. However, it should not touch the
funnel, to avoid any friction between thé shield and a
conductive anode coating on the inner surface of the glass
funnel. h .
In order to be effective, a magnetic shield must

be thoroughly demagngtizéd (degaussed), in position, by

subjecting the magnetic shield to the field from a
degaussing coil eneréized by alternating current of
progessively reduced amplitude. 'Degaussing is normally
expressed in terms of ampere turns; typically, for an
internal magnetic shield, it would be in the order of 1500A
turns. This procedure effectively reorients magnetic
domains in the shield and tends to leave it magnetized so
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10 shadow mask must not change significantly fromthe design val ues,
or the. beans will nove away fromtheir intended | andi ng positions on
the screen. The nmagnetic shield may be di sposed either outside the tube

as' an. external nmagnetic shield, or inside the tube as an i rgal
magnet.i ¢ shield. 15 The |nternalgnagnet|c shield IS%E§U§?V46%Bd
of- 0.10 to 0.18mmthick cold-rolled steel and is fastened to a

shadow mask fragg py ﬁ&ii&f?nih%' Eghﬁg RYB3n Iﬂg Ehﬁ@&d‘s TEF d?#&ﬁ%%&%@

by springs that engage noun g tu ext en
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fabrication, théltéiﬁéﬁihg”&ﬁﬁ‘bh@ is auibmalcﬁcau&asteau%@dt ¢rohcal hagh
prior to the st seali.ng a,sidewall e% pl at e %gne
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magnet i c. shi 3 dihsures adaingnedeterﬁbtatmbn bHGCBGOBEbu&ﬂdytanﬂewhitélOse

Lo 25 o ariRke Bl 8 cBASELCLE. enbRURNE maha el de18 shOkehrilBes.
anode coating ohftee degaussingacthef exhengl toswhich an electron beam
strikes the cathodoluminescent screen closer to its
o~  intended landing position, measured in micrometers of
¢ 10 residual misregister, is an indication of the effectiveness
of degaussing recovery.

Using the same amount of degaussing current, the
degaussing recovery for a cathode-ray tube with an
additional external magnetic shield is usually better than

15 that for a cathode-ray tube with an internal magnetic
shield only. However, an external magnetic shield adds to
the manufacturing cost. Consequently, in order to achieve
a comparable degree of co;or purity using only an internal
magnetic shield, it is necessary to improve its inherent

20 degaussing recovery.

In accordance with the present invention, a

'{;' cathode—ray tube has a faceplate panel 301ned to a funnel
along a sidewall of the panel, and an internal magnetic
shield disposed proximate an inner surface of the funnel

25 and connected along one end thereof to a back portion of a
shadow-mask frame oriented orthogonally to a central axis
of the tube and supported adjacent the sidewall. An
apertured shadow mask is connected along an edge thereof to
a front portion of the shadow-mask frame opposite the back

30 portion. Aalong the direction of the central axis, the one
end of the magnetic shield overlaps the corresponding edge
of the shadow mask around substantially all of the
shadow-mask frame.

. Embodiments of the invention provides for an

35 internal magnetic shield showing a significant improvement
in residual misregister after degaussing.
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funnel . R In or eBR&mwhE effective, a magnetic shield nust 30

be t horoughly denagmBmS ed) in position, by subj ecting the
magnetic shield to th aussing coil energized by

al ter.nating current o |ver regnced anpl i tude. DeB&hs8Pndbils
normakly - expressed |n terns of anpere turns; typicalry, for an 35

I nternal nagnetic shield, %fuld beﬂgn t he ordert 1500A g
Thi's procedure effectlveYEm?% PeRES QEghRe; present p¥epticp. tﬁévgﬁl ¥d
and tends to | ewase of moagFbimiedtbve example, will now be described with

reference to the accompanying drawings, in which:
FIGURE 1 is a cross-sectional view illustrating a
5 cathode-ray tube having a prior-art internal magnetic
shield disposed therein. .
FIGURE 2 is a cross-sectional view illustrating
an overlapping internal magnetic shield embodying the
_ present invention.

55 10 FIGURE 3 is a cross-sectional view illustrating a
second overlapping internal magnetic shield embodying the
present invention. '

FIGURE 1 shows a cathode-ray tube 10 having a

'faéeplate panel 12 joined to a funnel 14 thereof along a

15 sidewall 16 6f the penel 12. A cathodoluminescent screen
18 is disposed on the inner surface of the panel 12, and a
conductive coating 20 is disposed on the inner surface 22
of the funnel 14 which serves as the anode for the tube 10.
A prior-art internal magnetic shield 24 is disposed within

20 the tube 10, with one end 26 thereof proximate the sidewall
16, and extends backward the inner surface 22 of the funnel

QQ 14. The magnetic shield 24 is connected along the one end
26 to a back portion 28 of a shadow-mask frame 30 oriented
orthogonally toc a central axis of the tube 10, shown as

25 dotted line Z. The shield 24 is fastened to. the frame 30
by resilient clamping pins 32, which are inserted through
aligned apertures disposed in both the shield 24 and the
frame 30. The shadow-mask frame 30 is supported adjacent
the sidewall 16 by mounting studs 34 which extend inwardly

30 from the faceplate panel 12. Since the sidewall 16 of the
faceplate panel 12 is generally rectangularly shaped, the
‘typical internal magnetic shield 24 has four corners.

A multi-apertured shadow mask 36 is connected
along an edge 38 thereof to a front portion 40 of the

35 shadow-mask frame 30 opposite the back portion 28, as shown
in FIGURE 1. In addition to the internal magnetic shield
24, the shadow mask 36 itself makes a significant
contribution to the total shielding of the cathode-ray tube
10. The shadow mask 36 is typically made of 0.15 mm thick



- 2- as to n II a£k &!ymthln the shield. The degaussing coil is
typicdlly buil ver, and the alternating current is
automatical l'y r “ i gh value to zero every tine the receiver

is turned on. gai nst det ediorati on of col or BOAi 83, &Rl
white. uniforn1ty caused by changi ng magnetic field environnents.
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5 Frame Assembly). Using either the MIFA or MOFA, a small
gap, shown as distance G in FIGURE.l, is created between
the edge 38 of the shadow mask 36 and the one end 26 of the
internal magnetic shield 24 around the perimeter of the

_ shadow-mask frame 30. Heretofore, it was assumed that the
Q; - 10 frame 30, since it was also made of a magnetic material,
albeit different from that of the magnetic shield 24, also
performed a shielding function along the gap G.
FIGURE 2 shows one embodiment of an overlapping
internal magnetic shield 42 which provides for a

15 significant improvement in degaussing recovery. It has’
been discovered that the residual misregister after
degaussing is improved substantially by overlapping, along
the direction of the central axis Z, the one end 44 of the
internal magnetic shield 42 with the corresponding edge 38

20 of the shadow mask 36 around substantially all of the
shadow-mask frame 30. Preferably, the one end 44 of the

‘a internal magnetic shield 42 is extended forward to overlap
the edge 38 of the shadow mask 36 along the sides of the
frame 30 except in the corners thereof. FIGURE 2 shows a

25 MIFA structure wherein the shadow mask 36 is connected to
the inside of the frame 30. Since the internal magnetic
shield 42 is connected to the outside of the frame 30, the
mask 36 and shield 42 overlap but do not actually contact-
each other, as shown in FIGURE 2. ’

30 FIGURE 3 shows a second embodiment of the
overlapping internal magnetic shield 42 incorporated into a
MOFA structure. Since the magnetic shield 42 is also
connected to the outside of the frame 30, the shield 42
actually contacts the shadow mask 36, although such contact

35 is not necessary to achieve the benefits of the present
invention. ' .

The one end 44 of the internal ﬁagnetic shield 42
may also be extended around the inside of the shadow-mask



15 that for a cathode-ray ‘tube with an internal magneti c shield only.
However, an exterﬂ&kmma Bwn ceid adds to t he manuf acturing cost.
Cpnsequently, in or a conparabl e degree of color purity
using only an inter c shield,.d41 is necessary to Ranrgge45§s

I nherent 20 degau55|ng recov I n accordance with th
present I nvention, a cathode ray tube has a facepl ate panel JOIned to a
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substantially all of the L. :

It is important that the one end 44 of the
magnetic shield 42 actually overlap the corresponding edge
38 of the shadow mask 36. This overlapping distance,

10 along the direction of the central axis Z, should
preferably be at least twice the thickness of the
shadow-mask frame 30 in order to achieve satisfactory
magnetic coupling and, hence, improved maénetic recovery.
Preferably, the one end 44 of the internal magnetic shield

15 42 extends substantially to the front of the shadow-mask
frame 30, as shown in FIGURES 2 and 3. .

The TABLE below shows data values for residual
misregister recorded in tests performed on RCA 27V sp
cathode-ray tubes with different types of magnetic

20 shielding, including that of the present invention. The
first row in the TABLE represents a cathode-ray tube having
an external magnetic shield and a prior-art internal
magnetic shield. The second row represents a tube having a
prior-art internal magnetic shield but no external magnetic

25 shield. The third row represents a tube having the present
overlapping internal magnetic shield. 1In each row, data
values for residual misregister at the ends of the
diagonal, major and minor panel axes, and also at the panel
center, were recorded after changes in the relative

30 magnetic field along the vertical Y axis (100 mG), central
Z axis (250 mG) and X axis (250 mG) directions. The
recorded data values show that the overlapping internal
magnetic shield (row 3) provides a significant improvement
in residual misregister over the prior-art internal _

35 magnetic shield (row 2). For a 250 mG change in magnetic
field along the central Z axis direction, the overlapping
shield provides even better degaussing recovery time than
that achieved with an external magnetic shield (row 1).
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reference to the acconpanyi ng dramﬁngs, I n which: FIGURE 1 is

a cross-sectional viewillustrating a 5 cathode-ray tube having a prior-art
i nternal magnetic shi el d di sposed therein. " FIGQURE 2 is a
cioss-sectional viewillustrating an averl apping internal RORgB,i4G1

shi el d enbodyi ng the ‘present invention. 10 FIGURE 3 is a
cross-sectional viewillustrating a second overl apping internal nagnetic

shi el d enbodyi ng the Imrasemgﬂdthaﬁﬂzyu that the shadoWi-@laRE FremensoOa

cat hode-ray t ayi 0 . el 14

t her eof al ongBngégggdé Q%I:L%‘Jj.:é' the%’a ﬂ%q{%?lcl%é qﬁctt?md?\lgfsc nt screen
18 is di sposedegnusﬁéngnnéihesfmbtifa@efe@tm P im th@néilaﬂnetltgonduct ive :
coating 20 issfighaspg hilhe déyi%rde%”ﬁ}ﬁc%:e%%dualof:nﬁs&%g&%% ikt tafdl ch

serves as the anode for the_tub prior-art internal magnetic

shiel d 245i s gpthedearan: Fﬁuhezéot he Iﬁ@éﬁ@e% Hssovedsd Hhat

proxi mat e theresflawall misregister after degaussing may be improved
substantially by overlapping the one end 44 of the
magnetic shield 42 with the edge 38 of the shadow mask 36
around substantially all of the shadow-mask frame 30. The

€: 10 magnetic shield 42 has an improved degaussing
recovery which, under similar operating conditionms,
achieves a level of color purity heretofore unattainable
with the prior-art internal magnetic shield, thereby
providing an acceptable alternative to the more expensive
15 addition of an external magnetic shield.
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16, and extends backward the inner surface 22 of the funnel 14. The
magnetic shield 24 iSﬁg@ﬁ@mﬁéealmiﬁedhe one end 26 to a back portioné

28 of a shadow mask fra Qrgd_hogonal ly to a ce I | & Of
the tube 10, shown as ZH‘HHBMM\!M z. Thste shield 24 is fas%éﬁc??’?t e
framg 30 . by resilien prns 32, which are inserted through

al i gned apertupggrfissposed in both the shield 24 and the frame 30. The

shadow mask frame 30 i s supported adjacent the sidewall 16 by nounting
studs 34 which extend inwardly 30 fromthe facepl ate panel 12. Since the

SLdewall 16 0}‘ the }‘aqepl al eapddde-Yay TudRNENA) havdeicargfsodplstwped,
MU Ui - apert ur cBABRIAOR2AndPLEgS €50 an il (14)) dheih g th ik (o
a front portboof4Battl pamel] sinddan imternadmmaghedripositielidd 42ck portion
B e e o iabp e ek gy Gbliacd Ao GuplLe <
total shiel di ngndf cohpeciedoddongy onghend (44) thereof to.a back portion
(28) of a shadow-mask frame (30) oriented orthogonally to
a central axis (2) of said tube and supported adjacent
10 said sidewall, a multi-apertured shadow mask (36) being
connected along an edge (38) thereof to a front portion
(40) of said shadow-mask frame opposite the back portion;
characterized in that the said one end of said magnetic
shield overlaps, along the direction of said central
15 axis, the corresponding edge of said shadow mask around
substantially all of said shadow-mask frame.

2. A cathode-ray tube (10) as defined in Claim
20 1, characterized in that the one end (44) of said magnetic
shield (42) extends forward to overlap the edge (38) of
said shadow mask (36).

25 3. A cathode-ray tube (10) as defined in Claim
1, characterized in that said shadow mask (36) is
connected to the outside of said shadow-mask frame (30),
and said magnetic shield (42) is connected to the outside
of said shadow-mask frame, in contact with said shadow

30 mask. -

4. A cathode-ray tube (10) as defined in Claim
1, characterized in that said shadow mask (36) is '
35 connected to the inside of said shadow-mask frame (30),
and said magnetic shield (42) is connected to the outside
of said shadow-mask frame.

* c L M S *




.%gi The Shado“’”ﬁiﬁ;ﬁ?géﬁke £h§ally made of 0.15 nm thick
e:

AR s e

| 5. A cathode-ray tube (10) as defined in Claim
3 or Claim 4, characterized in that the overlapping
distance along the direction of said central axis (2)
comprises at least twice the thickness of said
5 shadow-mask frame (30).

6. A cathode-ray tube (10) as defined in any
one of the preceeding Claims, characterized in that the
- said one end (44) of said magnetic shield (42) extends

b}

10 substantially to the front of said shadow-mask frame
(30).

7. A cathode-ray tube (10) as defined in any
15 one of the preceeding Claims, characterized in that said
shadow-mask frame (30) is rectangular shaped, and the
said one end (44) of said magnetic shield (42) overlaps _
the edge (38) of said shadow mask (36) along the sides of
said frame except in the corners thereof.
- 20
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cold-rolled steel, énd Is welded to the frane 30. The nmask - 36 may be

wel ded to the inside of the frame 30, as shomn I n FIGURE 1, to forma
M FA (Mask | nside Frame Assenbly), or g out si de of the fééﬁf g? %9
form.a MOFA (Mask Qutside 5 Frane Assenbl V3%~ Using either th BArY
MOFA, ,a snmal | gap, shown as distance Gin FIGURE 1, is created between
t he edge 38 of the shadow mask 36 and téﬁ;ﬁgﬁ%fnd 26 of t he I nt erna
magnetic shield 24 around the perlneter shadomfnask frame 30.
Heretofore, it waLAROQDE XURE: B sSH

of a magnetic material, al beit different fromthat of the nagnetlc
shield 24, also perforned a shieldin functlon al ong the gap G

FI GURE 2 shows one embodifnSathAderray fikgppt k) has g %‘F?ﬁ}a%gﬁ@c‘?é
shield 42 which 17 PYjdiafed ®o @ 1funnél 90id) Caldngd NPrOVEERALL | (1 6/PISESEhEY

dogaussi ng is BAEhed TS ARTSIISE AGRRH TS pinte o 40y Sfsbgngd =1 ¢'

direction of tlproanatd saxiimner téwer faee e(2R fdobHfthdefunnel and
connected along one end (44) thereof to a back portion
(28):of a .shadow-mask frame (30) oriented orthogonally to

10 a central axis (2) of the tube and supported adjacent the
sidewall. An apertured shadow mask (36) is connected
along an edge (38) thereof to a front portion (40) of the
shadow~-mask frame opposite the back portion. Along the
direction of the central axis, the one end of the magnetic

15 shield overlaps the corresponding edge of the shadow mask
around substantially all of the shadow-mask frame.

20
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I nternal magnetic shield 42 with the correspondi.ng.edge 38 20 of the
shadow mask 36 around substantially all of the shadow nask frane 302?

Preferably, the one end 44 of the i nt er medis Been Replactdy 42 s
extended forward to overlap the edge 38 o sk 36 al ong
the sjdes .of the frame 30 except in the c FI GURE 2

S

shows a 25 M FA structure wherein the shadow ma 36 is connected to

the inside of the frane 30. Since the internal magnetic shield 42 is
connected to the outside of the frame ./t he mask 36 and shield 42
overlap but do not actually contact each other, as shown in FI GURE 2.
30 FI GURE 3 shows a second enbodi nent of the over | appi ng

i nternal magnetic shield 42 incorporated into a MOFA structure. Since
t he magnetic shield 42 is also connected to the outside of the frame
30, t.he shield 42 actual ly contacts the shadow, mask 36, although such
contact 35 IS not nec ary to achieve the benefj of the present

i nvention. -
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’

The one end 44 of the internal magnetic shield 42 nay al so be extended
around the. inside of the shadow nmask

-b5- frame 30 in order to overlap the shadow mask 36 in either |
M FA or MOFA configuration. It is not necessary that t he magnetic shlé$a5

42 conprise one integral piece. The over | appi ng portion of the shield 42
may in fact conprise -1~

CAT_HODE-RAY TUBE HAVING AN INTERNAL MAGNETIC SHIELD
This invention pertains to a cathode-ray tube
having an internal magnetic shield attached to a
shadow-mask frame therein.

5 A shadow-mask cathode~ray tube typically has a
magnetic shield to reduce the influence of magnetic fields
on electron beam trajectories as a cathodoluminescent
screen of the tube is scanned. In partidular; the angles
of incidence of the electron beams at every point on the

10 shadow mask must not change significantly from the design
values, or the beams will move away from their intended
landing positions on the screen. The magnetic shield may
be disposed either outside the tube as an external magnetic
shield, or inside the tube as an internal magnetic shield.

15 The internal-magnetic shield is usually made of
0.10 to 0.18mm thick cold-rolled steel and is fastened to a
shadow-mask frame by resilient clamping pins. The frame is
supported by springs that engage mouhting studs that extend
inwardly from a glass rectangular faceplate panel of the

20 tube. During tube fabrication, the internal magnetic
shield is fastened to the frame prior to the steps of frit
sealing a sidewall of the faceplate panel to a glass funnel
of the cathode-ray tube. The internal ﬁagnetic.shield is
designed to fit into the funnel and to be as close to the

25 funnel wall as possible. BHowever, it should not touch the
funnel, to avoid any friction between the shield and a
conductive anode coating on the inner surface of the glass
funnel. '

. In order to be effective, a magnetic shield must

30 be thoroughly demagnetized (degaussed), in position, by
subjecting the magnetic shield to the field from a
degaussing coil energized by alternating current of
progessively reduced amplitude. Degaussing is normally
expressed in terms of ampere turns; typically, for an

35 internal magnetic shield, it would be in the order of 1500A
turns. This procedure effectively reorients magnetic
domains in the shield and tends to leave it magnetized so
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5 two or nore pieces, particularly in the enbodi nent where the shield 42
extends around the inside of the frane 30. It is inportant that
the one end 44 of the magneti c shield 42 actually overlap the
correspondi ng edge - 38 of the shadow mask 36. This overl apping di stance,
10 along the direction of the central axis Z, should. preferably be at

| east twi ce the thickness of the shadow mask franme 30 in order to achieve
satisfactory magneti c coupling and, hes2e, inproved magnetic recovery.
Preferably, the one end 44 of the internal nmagnetic shield 15 42 extends’
‘substantially to the front of the shadow ma frame 30, as, shown,in

sk
FI GURES 2 and 35 to nullify therfdeidpwithin hhe shikeld: o The degapssing
r esi dual m 8o£li £¢ etypiral Xiebuiltt date phef peceiver, REA 2hé SP

OO0 oL BBl LA, PSSy B OBy Gl Sl) Sl & b 1110
cat hode-ray tu¥elwa ¢ gzero gvesy didme thegheceiverni i$ cturnred Qi oThast
i nt ernal 5 insures against deterioration of color purity and white
uniformity caused by changing magnetic field environments.
After degaussing, the extent to which an electron beam
strikes the cathodoluminescent screen closer to its
intended landing position, measured in micrometers of
10 residual misregister, is an indication of the effectiveness
of degaussing recovery.

Using the same amount of degaussing current, the
degaussing recovery for a cathode-ray tube with an
additional external magnetic shield is usually better than

15 that for a cathode-ray tube with an internal magnetic .

: shield only. However, an external magnetic shield adds to
the manufacturing cost. Consequently, in order to achieve
a compéréble degree of color purity using only an internal
magnetic shield, it is neéessary to improve its inherent

20 degaussing recovery.

.- In accordance with the present invention, a
cathode-ray tube has a faceplate panel ioined to a funnel
along a sidewall of the papel, and an internal magnetic
shield disposed proximate an inner surface of the funnel

25 and.connected along one end thereof to a back portion of a
shadow-mask frame oriented orthogonally to a central axis
of the tube and supported adjacent the sidewall. Aan

~ apertured shadow mask is connected along an edge thereof to
a front portion of the shadow-mask frame opposite the back

30 portion. Along the direction of the central axis, the one
end of the magnetic shield overlaps the corresponding edge
of the shadow mask around substantially all of the
shadow-mask frame. '

_ Embodiments of the invention provides for an

35 interhal magnetic shield showing a significant improvement

in residual misregister after degaussing.
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magnetic shield. The second row represents a tube having a

prior-art

I nternal nmagnetic shield but no external magnetic 25 shield. The third row.
represents a tube having the present ° overlapping internal magnetic
shield. In each row, data val ues for residual msregister at the ends of
t he di agonal , maj or and m nor panel asges, and also at the panel

center, were recorded after changes in the relative 30 magnetic field al ong
the vertical Y axis (100 mG, central Z axis (250 n3 and X axis (250
nG) directions. The Embedimentsixf thel poresempwinventipg, ogkvenmppy ng
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shield disposed therein.

_ FIGURE 2 is a cross-sectional view illustrating
an overlapping internal magnetic shield embodying the

present invention.

10 ' - FIGURE 3 is a cross-sectional view illustrating a
second overlapping internal magnetic shield embodying the

present invention. _
FIGURE 1 shows a cathode-ray tube 10

having a

faceplate banel 12 joined to a funnel 14 thereof along a
15 sidewall 16 of the panel 12. A cathodoluminescent screen
18 is disposed on the inner surface of the panel 12, and a

conductive coating 20 is disposed on the inner
" of the funnel 14 which serves as the anode for

surface 22
the tube 10.

A prior-art internal magnetic shield 24 is disposed within

20 the tube 10, with one end 26 thereof proximate

the sidewall

16, and extends backward the inner surface 22 of the funnel

14. The magnetic shield 24 is connected along
26 to a back portion 28 of'a shadow-mask frame
orthogonally to a central axis of the tube 10,

the one end
30 oriented
shown as

25 dotted line Z. The shield .24 is fastened to-the frame 30
by resilient clampihg pins 32, which are inserted through
aligned apertures diéposed in both the shield 24 and the
frame 30. The shadow-mask frame 30 is supported adjacent
the sidewall 16 by mounting studs 34 which extend inwhrdly

30 from the faceplate panel 12. " Since the sidewall 16 of the
faceplate panel 12 is generally rectangularly shaped, the
typical internal magnetic shield 24 has four corners.

A multi-apertured shadow mask 36 is connected

along an edge 38 thereof to a front portion 40
35 shadow-mask frame 30 opposite the back portion

of the
28, as shown

in FIGURE 1. 1In addition to the internal magnetic shield
24, the shadow mask 36 itself makes a significant
contribution to the total shielding of the cathode-ray tube

10. The shadow mask 36 is typically made of 0

.15 mm thick
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cold-rolled steel, and is welded to the frame 30. The mask
36 may be welded to the inside of the frame 30, as shown in
FIGURE 1, to form a MIFA (Mask Inside Frame Assembly), or
the outside of the frame 30 to form a MOFA (Mask Outside
Frame Assembly). Using either the MIFA or MOFA, a small
gap, shown as distance G in FIGURE'l, is created between
the edge 38 of the shadow mask 36 and the one end 26 of the
internal magnetic shield 24 around the perimeter of the
shadow-mask frame 30. Hefetofore, it was assumed that the
frame 30, since it was also made of a magnetic material,
albeit different from that of the magnetic shield 24, also
performed a shielding function along the gap G.

FIGURE 2 shows one embodiment of an overlapping

' internal magnetic shield 42 which provides for a

significant improvement in degaussing recovery. It has
been discovered that the residual misregister after
degaussing is improved substantially by overlapping, along
the direction of the central axis Z, the one end 44 of the
internal magnetic shield 42 with the corresponding edge 38
of the shadow mask 36 around substantially all of the
shadow-mask frame 30. Preferably, the one end 44 of the
internal magnetic shield 42 is extended forward to overlap
the edge 38 of the shadow mask 36 along the sides of the
frame 30 except in the corners thereof. FIGURE 2 shows a

MIFA structure wherein the shadow mask 36 is connected to

the inside of the frame 30. Since the internal magnetic
shield 42 is connected to the outside of the frame 30, the
mask 36 and shield 42 overlap but do not actually contact
each other, as shown in FIGURE 2.

FIGURE 3 shows a second embodiment of the

overlapping internal magnetic shield 42 incorporated into a

MOFA structure. Since the magnetic shield 42 is also
connected to the outside of the frame 30, the shleld 42
actually contacts the shadow mask 36, although such contact
is not necessary to achieve the benefits of the present
invention.

The one end 44 of the internal magnetic shield 42
may also be extended around the inside of the shadow-mask
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frame 30 in order to overlap the shadow mask 36 in either
the MIFA or MOFA configuration. It is not necessary that
the magnetic shield 42 comprise one'integral piece. The '
overlapping portion of the shield 42 may in fact comprise
two or more pieces, particularly in the embodiment where
the shield 42 extends around the inside of the frame 30.

It is important that the one end 44 of the
magnetic shield 42 actually overlap the corrésponding edge
38 of the shadow mask 36. This overlapping distance,
along the direction of the central axis 2, should
preferably be at least twice the thickness of the
shadow-mask frame 30 in order to achieve satisfactory
magnetic coupling and, hence, improved maénetic recovery.
Preferably, the one end 44 of the internal magnetic shield
42 extends substantially to the front of the shadow-mask
frame 30, as shown in FIGURES 2 and 3. '

The TABLE below shows data values for residual
misregister recorded in tests performed on RCA 27V .SP
cathode-ray tubes with different types of magnetic
shielding, including that of the present invention. The
first row in the TABLE represents a cathode-ray tube having
an external magnetic shield and a prior-art internal
magnetic shield. The second row represents a tube having a
prior-art internal magnetic shield but no external magnetic
éhield. The third row represents a tube having the present
overlapping internal magnetic shigld. In each row, data
values for residual misregister at the ends of the
diagonal, major and minor panel axes, and also at the panel
center, were recorded after changes in the relative
magnetic field along the vertical Y axis (100 mG), central
2 axis (250 mG) and X axis (250 mG) directions. The
recorded data values show that the overlapping internal
magnetic shield (row 3) provides a significant improvement
in residual misregister over the prior-art internal

-magnetic shield (row 2). For a 250 mG change in magnetic

field along the central 2 axis direction, the overlapping
shield provides even better degaussing recovery time than
that achieved with an external magnetic shield (row 1).
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It is hypothesized that the shadow mask franme 30 presents a relatively

i gh magnetic reluctance during degaussing, thereby creating a gap in

t he magnetic shi el di ng whi ch degrades the residual msregister in the 5
cat hode-ray tube 10. It has been discovered that this resi dua

m sregi ster after degaussing may be inproved substantially by
over | apping the one end 44 of the magnetic shield 42 with the edge 38
of the shadow nask 36 around substantially all of the shadow mask frane
30. The 10 nmgnetic shield 42 has an inprﬁﬁéd degaussi ng recovery

whi ch, under sim |l ar operating conditions, achieves a | evel of color

purity heretofore unattaig@bkg h °§%é$1%$§ éﬁg{ﬂfﬁgWgﬂgaa%LaﬁLknfiﬁﬁg'éb

shi el d, thereby rovi ﬂ c ternative 8
expensive 15 &S 8f rg a@rﬂ’é%ﬁa 1gh Jragnetigirglyctance during

degaussing, thereby creating a gap in the magnetic
shielding which degrades the residual misregister in the
5 cathode-ray tube 10. It has been discovered that this
- residual misregister after degaussing may be improved
substantially by overlapping the one end 44 of the
magnetic shield 42 with the edge 38 of the shadow mask 36
around substantially all of the shadow-mask frame 30. The
10 magnetic shield 42 has an improved degaussing
recovery which, under similar operating conditions,
achieves a level of color purity heretofore unattainable
.with the prior-art internal magnetic shield, thereby
lproviding an acceptable. alternative to the more expensive
15 addition of an external magnetic shield.
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~-8-' CLAIMS: - e ....1.. A cathode-ray tube (10) having a facepl ate
*panel (12) joined to a funnel (14) along a sidewall (16) 5 of said panel,.

and an int_ernairhi cen Rerddeell (42)  di sposed proximate an i nner- surface
(22) of said fuj , Hlui ected al ong one end (44) thereof to a back
portion (28) k franme CN% oriented orthogonally to.

THIS SHEET HAS BEEN
CLAIMS: _ ~ REPLACED

1. A cathode-ray tube (10) having a faceplate

panel (12) joined to a funnel (14) along a sidewall (16)

5 of said panel, and an internal magnetic shield (42)
disposed proximate an inner surface (22) of said funnel
and connected along one end (44) thereof to a back portion
(28) of a shadow-mask frame (30) oriented orthogonally to
a central axis (2) of said tube and supported adjacent

10 said sidewall, a multi-apertured shadow mask (36) being
connected along an edge (38) thereof to a front portion
(40) of said shadow-mask frame opposite the back portion;
characterized in that the said one end of said magnetic
shield overlaps,-along'the direction of said central

15 axis, the corresponding edge'of'said shadow mask around
substantially all of said shadow-mask frame.

2. A-cathode-ray tube (10) as defined in Claim
20 1, cha;acﬁerized in that the one end (44) of said magnetic
shield (42) extends forward to overlap the edge (38) of
said shadow mask (36).

25 3. A cathode-ray tube (10) as defined in Claim
1, characterized in that said shadow mask (36) is C
connected to the outside of said shadow-mdsk frame (30),
and said magnetic shield (42) is connected to the outside

of said shadow-mask frame, in contact with said shadow
30 mask. -

_ 4. A cathode-ray tube (10) as defined in Claim
1, characterized in that said shadow mask (36) is
35 connected to the inside of said shadow-mask frame (30),

and said magnetic shield (42) is connected to- the outside
of said shadow-mask frame.

. This js the replace
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a éentral axis (Z) of said tube and supported adjacent 10 said sidewall, a

-separately fornmed nulti-apertured shadow mask (36) being connected along
an edge (38) thereof to a front portion (40) of said shadmmsﬂﬁgmsb&gmglmﬂ,

opposite the back portion; characterized in that the sald
said magnetic shield overlaps, along the direction of said 15 '"I
the correspondi ng edge of said shadow mask around substantfi’
sai d shadow nask franme. 2. A cathode-ray tube (10) as
defined in Caim20 1, characterized in tha?'the one end (44) of said
magneti c shield (42) extends forward to overlap the edge (38) of sai d
shadow mask (36). 5. A cathode-ray tube (10) as defined in Claim

3 or Claim 4, characterized in that the overlapping

distance along the direction of said central axis (2)

comprises at least twice the thickness of said

- 5 shadow-mask frame (30).

6. A cathode-ray tube (10) as defined in any
one of the preceeding Claims, characterized in that the
said one end (44) of said magnetic shield (42) extends

10 substantially to the front of said shadow-mask frame
(30).

7. A cathode-ray tube (10) as defined in any
15 one of the preceeding Claims, characterized in that said
shadow-mask frame (30) is rectangular shaped, and the
said one end (44) of said magnetic shield (42) overlaps
the edge (38) of said shadow mask (36) along the sides of
said frame except in the corners thereof.
20
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25 3. A cathode-ray tube (10) as defined in Caim 1

tharacterized in that said shadow mask (36) is connected to the outside
of said shadow mask frane (30), and said magnetic shield (42) is
connected to the outside- of said shadow mask frame, in contact with said
shadow 30 mask. 4. A cathode-ray tube (10) as defined in
Caim 1, characterized in that said shadow nask (36) is 35 connected td
the inside of said shadow mask frane (30), and said magnetic shield (42)
i's connected to the outside of said shaedbw mask frame.

ABSTRACT

'CATHODE-RAY TUBE HAVING AN INTERNAL MAGNETIC SHIELD

A cathode~-ray tube (10) has a faceplate panel

5 (12) joined to a funnel (14) along a sidewall (16) of the
panel, and an internal magnetic shield (42) disposed
proximate an inner surface (22) of the funnel and
connécted along one end (44) thereof to a back portion
(28) of a shadow-mask frame (30) oriented orthogonally to

10 a central axis (2) of the tube and supported adjacent the
sidewall. An apertured shadow mask (36) is connected
along an edge (38) thereof to a front portion (40) of the
shadow-mask frame opposite the back portion. Along the
direction of the central axis, the one end of the magnetic

15 shield overlaps the-dorresponding edge of the shadow mask
around substantially all of the shadow-mask frame.

Flg Zz
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-9- 5. A cathode-ray tube (10) as defined in Claim 3 or";'
‘Claim4, characterized in that the overl appi ng di stance al ong the

direction of said central axis (2) conprises at least twi ce the thickness
of said 5 shadow mask franme (30). 6. A cathode-ray tube (10)

as defined in any one of the preceeding Cains, characterized in that the
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said one end (44). of said magnetic shield (42) extends 10 substantially to
the front of said shadow mask frame (30). 7. A agup
cathode-ray tube (10) as defined in any 15 one OREPDQEWEW? Clglné?ash'
characterized in that said shadow mask fr ang R p o -V ar shaped,

g
u
and the said one end (44) of said magrltic ghi eltg? ﬁﬁ_) over aps t he
r
R

edge (38) of said shadow nask (36) along the si ane except

in the corners thereof. 20 EPL ACENVENT
SHEET CLAINS:

1. A cathode-ray tube (10) having a faceplate
panel (12) joined to a funnel (14) along a sidewall (16)

5 of said panel, and an internal magnetic shield (42)
disposed proximate an inner surface (22) of said funnel
and connected along one end (44) thereof to a back portion
(28) of a shadow-mask frame (30) oriented orthogonally to
a central axis (2) of said tube and supported adjacent

10 said sidewall, a.separately formed multi-apertured shadow
mask (36) being connected along an edge (38) thereof to a
front portion (40) of said shadow-mask frame opposite the
back portion; characterized in that the said one end of
said magnetic shield overlaps, along ‘the direction of said

15 central axis, the corresponding edge of said shadow mask

around substantially all Jf said shadow-mask frame.

2. A-cathode-ray tube (10) as defined in Claim
20 1, characterized in that the one end (44) of said magnetic
shield (42) extends forward to overlap the edge (38) of
said shadow mask (36).

25 3. A cathode-ray tube (10) as defined in Claim
1, characterized in that said shadow mask (36) is
connected to the outside of said shadow-mdsk frame (30),
and said magnetic shield (42) is connected to the outside
of said shadow-mask frame, in contact with said shadow

30 mask. -

_ 4. A cathode-ray tube (10) as defined in Claim
1, characterized in that said shadow mask (36) is
35 connected to the inside of said shadow-mask frame (30),
and said magnetic shield (42) is connected to. the outside
of said shadow-mask frame.
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5. A cathode-ray tube (10) as defined in Claim
3 or Claim 4, characterized in that the overlapping
distance along the direction of said central axis (2)
comprises at least twice the thickness of said
shadow-mask frame (30).

6. A cathode~-ray tube (10) as defined in any
one of the preceeding Claims, characterized in that the
said one end (44). of said magnetic shield (42) extends
substantially to the front of said shadow-mask frame
(30).

7. A cathode-ray tube (10) as defined in any
one of the preceeding Claims, characterized in that said
shadow-mask frame (30) is rectangular shaped, and the
said one end (44) of said magnetic shield (42) overlaps
the edge (38) of said shadow mask (36) along the sides of
said frame except in the corners thereof.
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