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-1t CATHODE- RAY- TUBE DEMAGNETI ZI NG
METHOD ° [Detail ed Description of the Invention] [ I ndustri al FM?Hd q'—7_4{_
t he I nvention] The present invention relates to a demagneti zi dcﬁ

met hod for a cathode-ray tube (hereinafter referred to as a "CRT"), and
In particular to a demagnetizing net hod miﬁn_a demagneti zing coil used in
a magneti zing process in the process of producing a Trinitron (tradenark)
CRT. [ Description of the Related Art] According to a conventional
color CRT, three RGB el ect rOATHERESRAY+TURE DEMAGNELEZINGe | and on the
correspondi ng fluorescent materials on ;ﬂgﬂ+ﬁﬁernal fl uorescent surface of
a fluorescent giass panel, so that the | ight. Accordingly, when the
| andi ng of the electron beans on the fluorescent nmaterials deflects, 'the-

| andi ng error EReAles DeseliptibasbEi enal Iswedtionthi ch causes a probl em
of quality deterioration on screen color. and brightness. Therefore, the
gap between fl| udribshestirialntrdeldl efothdi Inheemttorcbl ors is filled with
carbon as black nonfluorescent material. This carbon gives tol erance with
respect to deflect Tbe presqat| inventien xelatesedor andpmagpetizing| methed

process of producing a_color CRT, there nay be the case where the | anding
position of t HO e Gatdodssxay tybe (hereinafter referred to as a "CRT"),

and ;n particular to a demagnetizing method with a

demagnetizing coil used in a magnetizing process in the

process of producing a Trinitron (trademark) CRT.
[Description of the Related Art]

According to a conventional color CRT, three RGB
electron beams emitted from a cathode land on the
corresponding fluorescent materials on the internal
fluorescént surface of a fluorescent glass panel, so that
they emit light. Accordingly, when the landing of the
electron beams on the fiuorescent materials deflects,lthe
landing error generates a color positional shift, which
causes a problem of quality deterioration on scréen color
and brightness. Therefore, the gap between fluorescent
materials of different colors is filled with carbon as black
nonfluorescent material. This carbon gives tolerance with
respect to deflection in the landing of the electron beams.

In the process of producing a color CRT, there may be

the case where the landing position of the electron beams to



the Tluorescent surface shifts fromthe target position, due to the

t.ner mal deformation of CRT col or-'sel ection el ectrodes and glass tube,
vacuumirregularity occurring as a result of exhausting the glass tube to
a vacuum and sealing it, a. mechanical shift in the position of the
color-selection electrodes, magnetization caused by welding in the
production process, and so forth. Normally, _when the |anding position of
the el ectron beans shifts fromthe target position, a color positional
shift or brightness deterioration is generated, so that predeterm ned
characteristtcs of image quality cannot be obtained. There is a known
met hod (cf. JapkeesBudienduhtheshrifaicenshilfiB! Feahi the Nearddt 388 3dor N due
which, in order to correct a shift of the | anding position of electron
beans from t hetottingethegoml idmformatdongoét CRIngotortsekeatsibsh tel apodesn
ac attenuation nmagnetic field to a conpleted CRT so as to nagnetize CRT
coIor-selectioﬂnélskﬂ33xﬁﬂbe¢MWﬂ¢q¥m'ﬂﬁgesgiﬁri§ﬂr¢ﬁﬁﬂﬁwiﬁpt#ﬂaa result of
col or-sel ection el ectrodes used to %gﬁ éga dc bi as nagnetlc field to the

CRT, wher eby tﬁ@%‘éﬁ‘ﬁ’-’&ﬂ thee glasscit afts VASURR AL FeAL e dergifet i zi ng

publ cat i on NoredRBEA “*%prtaﬁ&"‘;t BrBSEATRER Bh: BAE SRS W,

61-289788) for r ghetic
field generat e?if%yﬁgﬁio% %%e%&%%g&h g%lgtgg Byderragn qv:éxpn%l%gl |- has been
proposed. production process, and so forth. Normally, when the

landing position of the electron beams shifts from the
target position, a color positional shift or brightness
deterioratioh is generated, so that predetermined
characteristics of image quality cannot be obtained.

There is a known method (cf. Japanese Unexamined Patent
Publication No. 625290634) in which, in order to correct a
shift of the landing position of electron beams from the
target position, a demagnetizing coil is used to apply an ac
attenuation magnetic field to a completed CRT so as to
magnetize CRT color-selection electrodes, with a ring coil
surrounding the color-selection electrodes used to apply a
dc bias magnetic field to the CRT, whereby the path of the
electron beams is changed by the magnetizing magnetic field.
In addition, a method (Japanese Unexamined Patent
Publication No. 48-43219, Japanese Unexamined Patent
Publication No. 61-289788) for correcting the paths of
electron beams with a magnetic field generated by supplying

a dc current to a demagnetizing coil has been proposed.



-3 A magneti zer used in the case where, with a dc bias magnetic
field applied to the CRT, the application of an ac attenuation magnetic

field with a dermagneti zing coil is performed by using a magneti zi ng
process in the process of producing a CRT is forned to have a structure as
shown in Fig. 9. In Fig. 9, in order to generate dc magnetic fields,

a magnetizer 12-disposes three pairs of dc-bias mni-Helmoltz coils 14,
15 and 16 conprising pairs of rectangular-célfs l4xa and 14xb, 15za and
15zb, and 16ya and 16yb forned in the x-axial (CRT-panel horizontal)
direction, y-axial (CRT- panel vertical) direction, and z-axial (CRT-tube
axial) direction of magnBtikdrsaséhaint ey caké aitiskd harithx ff @epiak the
CRT 13, and di sposes two rectangul ar demagnetizing coils 17 and 18 for
gener ati ng an gt Gitaleh appdied tof EbhedCRT{ othedapplidetiaxp afhdambaEcd om
of the y-axis of the CRT 13. In the magnetizer having the above
structure, if attsnuatign magpetde: fdedd withpahdemegnetizingaisl tise CRT
13, the nmagnetonptive force of the ac attenuation magnetic field is

maxi num of 1OORP¥§ﬂ¥ﬁqq QXwﬂ§inﬂh€nmP9nP§iﬁégﬁnﬁﬁ°??§§ %&uﬂhe|RRQQQﬁﬂ Qﬁ: the
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magneti c fieI éf as to generate a dc bias magnetic field of 300 [err]T
al ong the z- al” direction in Fig. 9, and subsequently all ow ng

In Fig. 9, in order to generate dc magnetic fields, a
magnetizer 12 disposes three pairs of dc-bias mini-Helmholtz
coils 14, 15 and 16 comprising pairs of rectangular coils
l4xa and'14xb, 15za and 15zb, and 16ya and 16yb formed in
the x-axial (CRT-panel horizontal) direction, y-axial (CRT-
panel vertical) direction, and z-axial (CRT-tube axial)
direction of a CRT 13 so that they surround the six faces of
the CRT 13, and disposes two rectangular demagnetizing coils
-17 and 18 for generating an ac attenuation magnetic field,
formed to the top and bottom of the y-axis'of the CRT 13.

In the magnetizer having the above structure, if a 17-
type (conventional 17-inch size) is used as the CRT 13, the
magnetomotive force of the ac attenuation magnetic field is
a maximum of 1000 kA-turns. When it is assumed that each
interval of the pairs of mini-Helmholtz coils 14, 15 and 16

- is 700 mm, by allowing a current in, for example, the pair
of coils 15 for generating a dc bias magnetic field so as to
generate a dc bias magnetic field of 300 uT along the z-

axial direction in Fig. 9, and subsequently allowing



- 4 - currents in the two coils 17 and 18 for generating an ac
attenuation magnetic field so that the ac attenuation nmagnetic field is
superposed on the dc bias magnetic field, magnetic menmbers in the CRT 13
I's magnetized. In this nagnetization, the magnet onoti ve forces of the dc
bias magnetic field and the ac attenuation magnetic field are determ ned
based on a shift A of the electron beamcenter fromthe stripe center of
fluorescent materials, considering the amodnt of demagnetization in a

di splay unit into which the conpleted CRT is built. [ Pr.oblens to be

Sol ved by the Invention] According to the above-descri bed conventi onal
‘magneti zer, theugeengsein zting B coills a7d ah@ dBsporedendpatingndn unsler t he
CRT 13 are far fromthe CRT. Thus, there are problens in which they need

| ar ge anper e-t athenuation imagnetie fieddeisp thasnghengaeattenuatibmyener at or
and in which their- sizes are enl arged. The present invention has been
made in.order 151@939134’!/@ field sbp\suparpasess onafthe 8¢ bigs cragnetie %iﬁi‘bved

is to provide a CRT, demagnetizi ng_nethod which can efficiently pIy t he
magnetic fl ux {‘}f‘gﬁﬁ“a‘& e 5% %gﬁ?& 1(? ipehgoneh énet*’b ers

magnet | zing 1 obeoie PRt ol e metiiositel Fakole bt ik e iaghtl y be
per f or med. magnetic field and the ac attenuation magnetic field are
determined based on a shift A of the electron beam center
from the stripe center of fluorescent materials, considering
the amount of demagnetization in a display unit into which
'the completed CRf is built.
[Problgms to be Solved by the Invention]

According to the above-described conventional
magnetizer, the demagnetizing coils 16 and 18 disposed above
and under the CRT 13 are far from the CRT. Thus, there are
problems in which they need 1arge'ampere-turns requiring an
extremely strong magnetic-field generator and in which their
sizes are enlarged.

The present invention has been made in order to solve
the above problems, and its subjecf to be achieved is to
provide a CRT demagnetizing method which can efficiently
apply the magnetic flux of an ac attenuation magnetic field
to magnetic members bonded to and provided in a CRT and
particularly a Trinitron CRT so that magnetizing for
correcting the paths of electron beams can efficiently be

performed.



-5 - [ Means for Solving the Problens] Concerning a CRT
demagneti zi ng nethod of the present invention, its exanple is, as shown in
Fig. 1, a CRT denmagnetizing nethod for superposing an ac attenuation
magnetic field on dc magnetic fields to magneti ze nmagnetic nenbers in a
CRT 13 in a CRT production process, whereby the nagnetic field of the
magneti zati on corrects the paths of . el ectron beans, wherein pairs of
demagneti zing coils 21 and 22 are di sposed®on the top and bottom and
right and left of the CRT 13, and an ac attenuation nmagnetic field is
generated by each pair of the top and bottomor right and |eft

demagneti zi ng cojM&ar’d Foxd SVAvangatheoreoblams]the paths of the electron
beans magneti zing the magnetic nenbers in the CRT. A CRT

demagneti zi ng et ha@bneferniagpacCRTt demagmet zing mmtihdet of rbhiehpateisenthi ch
shifts of electron beans with respect to fluorescent materials can
efficiently belnverfian zddshexampdendsi.vasyshawni iy Pphg + sl ofa &®Mgnet i zi ng
coils disposed_on the top and bottom and right and left to generate an ac

attenuat i on nedfergRetizing mgtdod, For, SUBSTRSSIRG ¥hAQ | AcheBIRHH s can be

Embodi ment o] | PASRERAS SR B B GegheRTC etalte. To TR T FoRee

present i nvent&l&ﬁbﬂ‘é r}u{ Gg TRI9% r:i.?n Ei erT ﬁr&&u&i@n process, whereby the
magnetic field of the magnetization corrects the péths of
electron beams, wherein pairs of demagnetizing coils 21 and
22 are disposed on the top and bottom, and right and left of
the CRT 13, and an ac attenuation magnetic field is
generated by each pair of the top and bottom or right and
left demagnetizing coils 21 and 22 so as to correct the
paths of the electron beams magnetizing the magnetic members
in the CRT.

A CRT demagnetizing method of the present invention
provides a method in which shifts of electron beams with
respect to fluorescent materials can efficiently be
magnetized by alternatively causing pairs of demagnetizing
coils disposed on the top and bottom, and right and left to
generate an ac attenuation magnetic field, whereby the paths
of the electron beams can be corrected with small-sized
demagnetizing coils.

[Description of the Embodiments]
Before describing a CRT demagnetizing method of the

present invention with reference to Figs. 1 to 8, a



- 6 - Trinitron CRT 13 used in the present invention will be described
helow. Fig. 5 is a perspective viewincluding a partially cutaway portion
of the CRT 13. As shown in Fig. 5, stripe aperture grill (AG 2 used
in color-selection electrodes 4 of the Trinitron CRT 13 are welded to a
frame nenber (hereinafter referred to as a "frane") fornmed to be al nost
rectangular. This frane 3 includes top and bottom hori zontal frames 3a and
3a consisting of alnobst L-shaped iron nagnétrc materials, and verti cal
frames 3b and 3b consisting of alnpbst U shaped iron magnetic nmenbers
formed so as to be connected to the right and left ends of the top and

bot t om hori zontain{ ¢ TR 13 Gised? inl RheapOESeAL SLAVOCEL GO Wit @le2Ct i ON

el ectrodes 4 are nounted so as be opposed to fluorescent stripes 11 (cf.
Fig. 7) fornedeseritesd ibdlowial Flg.f Scdsoh pepspettiwe cobew sincimdiafg @ ass,
and a funnel 1F consisting of funnel -shaped glass and encapsul ating an

el ectron gun ePambitalle grtiawayl poxtdoncefbthedCRY k3¢l ass seal 8. In the
tube there is provided an internal magnetic shield (hereinafter referred
to as an "IMS") 9ASofho¥n A Biga PunfEriRdARRF kSl IndAGdr 2 used | 3

Chi Tt of ol ot PbrEt ey Lo SIEeE 2SR oP o Lhn FHHLRTa S 0F SXfe.
o tnerml " ejolauh A QTR AGEUARAS! PARbGBEBL BErSELGH 1 O

"frame®”) formed to be almost rectangular. This frame 3

includes top and bottom horizontal frames 3a and 3a
consisting of almost L-shaped iron magnetic materials, and
vertical frames 3b and 3b consisting of almost U-shaped iron
magnetic members formed so as to be connected to the right
and left ends of the top and bottom horizontal frames 3a and
3a. The above-described color-selection electrodes 4 are
mounted so as be opposed to fluorescent stripes 11 (cf. Fig.
7) formed on the internal surface of a panel 1P consisting
of glass, and a funnel 1F consisting of funnel-shaped glass
and encapsulating an electron gun 6, and the panel 1P are
combined by a glass seal 8. In the tube there is provided-
an internal maghetic shield (hereinafter referred to as an
*IMS") 9 consisting of a funnel-shaped magnetic member.

In a production process for obtaining the above-
described CRT 13, a positional shift of electron beams with
respect to fluorescent materials occurs due to thermal
deformation and vacuum deformation of the color¥selection

electrodes 4 and the glass tube, a mechanical shift in the



-7 - position of the color-selection electrodes 4, or nmagnetization
gaused by welding in the production process, and so forth. I'n order to
correct this positional shift, nmagnetization with a dc bias magnetic field
and an ac attenuation nmagnetic field is perforned, and a color positional
shift of the electron beans is further corrected using a magnetizing
process. The present invention relates to a demagnetizing nmethod in this
process. Concerni ng a CRT denagneti zi dg-met hod according to the
present invention, processing including the above-described - magneti zing
process w || be described bel ow, based on the flowhart shown in Fig. 6.

At first, in opg€itién Psf fElidnddlvcFellectioht el66tre8és ob, abrel ectron beans
by using a magnetizing process, a shift A between the center Ha of one

fl uorescent stmagretlilzatiwh t¢anseehibar wielddhgoins thecproduditon Ifroaesssshown
in Fig. 7, is nmeasured (step S1). This shift Ais found as a val ue
obt ai ned such andtsovfexrihi hdrelargerpitopearrest thiehpesitionph®dvatic

and is used for green (92, i's beingkfmept along t he hori zont al
scanni ng- | i ne BRrgRetIFRtion withyiedc bYasyRagreticciield 33 @%ords, its

bri ght | whi wh t Ho of th | b 10
s Tposi 1 onedaEreTHEr R IBIOHER Y Hlead: 1EoPetterted: #7E £ 551 mmacur e
Wi th a phot 0Segsoitsona1 4% AN thd E1BotPon! BEalEARY" AFHied CHRIAEE!

at a
using a magnetizing process. The present invention relates

to a demagnetizing method in this process.

Concerning a CRT demagnetizing method according to the
present invention, processing including the above-described
magnetizing process will be described below, based on the
flowchart shown in Fig. 6.

At fifst, in order to perform the color-shift
correction of electrqn beams by using a magnetizing process,
a shift A between the center Ha of one fluorescent stripe 11
and the center Hb of one electron beam 10, as shown in Fig.
7., is measured (step S1). This shift A is found as a value
obtained such that, while the electron beam 10, which is a
monochromatic and is used for green (G), is being swept
along the horizontal scanning-line direction, its highest
brightness level, in other words, its brightness level which
appears when the center Hb of the electron beam 10 is
positioned at the center Ha of the fluorescent stripe 11, is
measured with a photosensor.

As shown in Fig. 8, the measurement is performed at a



- 8 - total of nine points conposed of three vertical points by three
hori zontal points on a screen, whose periphery occupi es 90% of the screen
size. For exanple, evaluation is performed at the four points (points
[err], [err], [err], [err]) at the corners. Concerning the data at the
-corners, one end of the Xx-axis is used as a reference so that the

I nfl uence of changes in the positioning of a deflection yoke can be
renoved, and using [err]1 = [err]l - [err]8 ~[err]3 =[err]3 - [err]6,
[err]7" = [err]7 - [J[err]4, and [err]9 = [err]9 - [err]6, shifts between
the centers of fluorescent stripes and the centers of el ectron beans, at
points [err], tetal,ofetiinte peintls iconipogedSpfathregaventedal points Ay er
the shifts A between the centers of fluorescent stripes and the centers
of el ectron bethzearkontzontald paints omolr ecreen, owhesecpeniplvaym col or
positional shift by usin t he magneti zati on process, based on the shifts
[err], is pePfepRies (%fg%ppfszt)he BAceenoisdzeshi Forcexample oreyaluation is

convent| onal |y BEEL SR £l L Scl 950TRABSH C ! b @ st 101

L0, 8 L0 TIELiAgA e MOty FRTIGS bR, S SAEREEE. A W or e,
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12, which is &Rahges PBi fEHdHSHIBGNNIG? Bl ANGUELBEHLON SYOKR (dh be
removed, and using Al' = Al - A4, A3' = A3 - A6, A7' = A7 -
A4, and A9' = A9 - A6, shifts between the centers of
fluoresceﬁt stripes and the centers of electron beams, at
points ®, ®, @, ® in Fig. 8, are evaluated.

After the shifts A between the centers of fluorescent
stripes and the centers of electron beams are measured, the
correction of electron beam color positional shift by using
the magnetization process, based on the shifts A, is
performed (step S2). This color-shift correction is
conventionally performed such that a dc bias magnetic field
and a strong ac attenuation magnetic field are superimposed
by the magnetizer 12 in Fig. 9 to magnetize the magnetic
members in the cathode-ray tube.

According to the present invention, between step S1 and
step S2, the step (step ST,) of disposing pairs of
demagnetizing coils on the top and botfom, and right and
left of the CRT 13 is added, whereby the magnetizer 12,

which is small, performs demagnetization without using the



Iarge demagneti zing coils 17 and 18 used in the magnetizer 12, as shown in
Fig. 9. Accordingly, CRT structures as shown in Fig. 1 to Fig. 4 are
used. In other words, the first step ST1 of respectively disposing pairs
of demagneti zing coi s 21 and 22 on the top and bottom and right and |eft
of the CRT 13 is added. Fig. 2 shows the structure of a magnetizer
used in a CRT demagnetizing nethod of the present invention. A pair of
demagneti zing coils 21 and 21, which have ad a nost rectangul ar coi

shape, disposed on the top and bottomwith respect to the |ongitudinal
direction (horizontal scanning- line direction) of a panel 1P of the CRT
13, and denmagpetgei denaqidtsiAhprdids, 170amadisoubed aimotlie nispicti@drar
and di sposed on the right and left with respect to the w dthw se direction
of the panel o012t has Gliow8 imiig.o®.t he outside of the cathode-ray tube to
forma Trinitron CRT whose inside is simlar to that described in Fig. 5.
The CRT, which is mnﬂé@mt.hcmesm@m‘gm$ ANFEhom s Fidand 22 Fagehe

first step ST1 in the above.nmanner osed in a m etlc field

generated by theaF§ HSe niidt ©kh eEowng'def tgﬁ 51"185565?%91 1 ofp, 15za,

1070, 100 1ol fuvdtl IS $a3eh B BUGIaARCLLANS AT Aoy |

the demagneti zp g, £ oihe top UM %%ttwﬂ@rsha F9gnEBEREi&Ft of the CRT 13
is added.

Fig. 2 shows the structure of a magnetizer used in a

CRT demagnetizing method of the present invention. A pair
of demagnetizing coils 21 and 21, which have an almost
rectangular coil shape, disposed on the top and bottom with
respect to the longitudinal direction (horizontal scanning-
line direction) of a panel 1P of the CRT 13, and
demagnetizing coils 22 and 22, formed to be almost
rectangular and disposed on the right and left with respect
to the widthwise direction of the panel of the CRT 13, are
on the outside of the cathode-ray tube to form a Trinitron
CRT whose inside is similar to that described in Fig. 5.
The CRT, which is provided with the demagnetizing coils 21
and 22 in the first step ST1 in the above manner, is
disposed in a magnetic field generated by the mini-Helmholtz
coils 14, 15 and 16 (1l4xa, 1l4xb, 1l5za, 15zb, lé6ya, 1lé6yb), in
which currents are allowed to flow, and an ac attenuation
magnetic field is superposed on a dc bias magnetic field in

the demagnetizing coils 21 and 22, whereby the magnetic



- 10 - menbers in the tube are demagneti zed. In Fig. 2,

nmagnet onoti ve forces generated by the demagnetizing coils 21 and 21, and
22 and 22 are determned by the nunber of turns and currents in the
demagnetizing coils. The directions of arrows in Fig. 2 indicate the
.directions of the currents when they flow. In this nagnetizer, the
magnetic field generated by the pair of top and bottom demagnetizing coils
21 and 21 is vertical in the CRT 13. Accorllmyly, the AG 2 in the
color-selection electrodes 4 of the CRT 13 and the vertical pieces 3b of
the frame 3 are mainly demagnetized. In addition, the magnetic field

generated by t@empérs Di theytud)Gdecldemdgiegneblizing coils 22 and 22 is
horizontal in the CRT 13. Accordingly, the horizontal pieces 3a of the

frame 3 in the col dn Figel &t magnetombtivesfdrces dgenmrdtidd by rkhiehe f unnel
1F are demagnetized. . Demagneti zation is perfornmed, for exanple, when
denagnetlzatloﬂem@$¢ﬁtiﬁi42uq0iis|21gﬁmdaﬂé-léﬁ@ Zaeﬁ%@néz|Q#¢mﬂQiﬁﬂmin§§-and

22 is |n|t|allé¥perforned and dena%petlzatlon w,th the |r of top and
bottom deragnB¥i YrAPUYSS of) Wad s, Bds cUEESBE et | P ASMAIRRELZING such a
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demagneti zi ng _
magnetizer, the magnetic field generated by the pair of top

and bottom demagnetizing coils 21 and 21 is vertical in the
CRT 13. Accordingly, the AG 2 in the color-selection o
electrodes 4 of the CRT 13 and the vertical pieces 3b of'the
frame 3 are mainly demagnetized. In addition, the magnetic
field generated by the pair of right and left demagnetizing
coils 22 and 22 is horizontal in the CRT 13. Accordingly,
the horizontal pieces 3a of the frame 3 in the color-
selection electrodes 4, and the IMS 9 in the funnel 1F are
demagnetized.

Demagnetization is performed, for example, when
demagnetization with'the pair of right and left
demagnetizing coils 22 and 22 is initially performed, and
demagnetization with the pair of top and bottom
demagnetizing coils 21 and 21 is subsequently performed. In
such a way., it is not possible to perform simultaneous
magnetization. This is because, in the case where
simultaneous magnetization with the demagnetizing coils 21

and 21, and 22 and 22 is performed, among the demagnetizing



coils 21 and 21, and 22 and 22, the distance fromone denagnetizing coi

t;0 one adj acent demagnetizing coil is shorter than the di stance between
one pair of demagnetizing coils, and the desired magnetization cannot be
obtained. Needless to say that the order of denagnetization may be .
"reversed, in other words, demagnetization with the pair of top and bottom
demagnetizing coils 21 and 21 may be perfornmed before perform ng

demagneti zation with the pair of right andlleft demagnetizing coils 22 and
22. .In the above-descri bed exanple, the pair of right and left
demagneti zing coils 22 and 22 is disposed so that their centers al nost
correspond to tbeisepieand®f 2B a2 iamd 22pr ehectigdtansd. fromeoms , they
can be di sposed along the funnel 1F on the back side of the CRT-13, as
shown in Fig. 8emagoefigind.cdil tttt onemmaddaceby dempgsetyzimg q@aik i right
and |l eft demagnetizing coils 22 and 22 along the funnel 1F, the
demagneti zi ng €bprtep2than tire distancg pedwegn: pae| PELY nof t demagneisi zing
whi ch allows the nmagnetic flux cause netic field of the

d by the nmm
demagnet i 2i ng EBLLS- 290d the Aesired madhelzaripRogARROE He | RainGge: chy

h ff ' I i zed. d i ped ab -th
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col or _
top and bottom demagnetizing coils 21 and 21 may be

performed before performing demagnetization with the.pair of
right and left demagnetizing coils 22 and 22.

In the above-described example, the pair of right and
left demagnetizing coils 22 and 22 is disposed so that their
centers almost correspond to the center of an implosion-
protected band. However, they can be disposed along the
funnel 1F on the back side of the CRT 13, as shown in Fig. 3
and Fig. 4. In this manner, by disposing the pair of right
and left demagnetizing coils 22 and 22 along the funnel 1F,
the demagnetizing coils 22 and 22 can be close to the IMS in
the funnel 9, which allows the magnetic- flux caused by the
magnetic field of the demagnetizing coils 22 and 22 to
sufficiently flow in the IMS 9, whereby the IMS 9 can be
effectively demagnetized. ' .

As described above, the correction of electron-beam
color positional shift by using a magnetization process is
performed. When the correction of electron-beam color

positional shift by using a magnetization process ends,



posiiional shift by using a magneti zation process ends,

- 12 - demagneti zation is performed sinulating denmagnetization in a
display in which the CRT 13 conplete with the demagnetizing coils 21 and
21, 22 and 22 is used (step 3). The intensity of the ac attenuation

magnetic field used in the magnetization process according to the present

I nvention is set larger than the intensity of an ac = attenuation magnetic
field used in a demagnetization (degauss). ¥ rcuit built into a comerci al
‘television or display. When, in the magnetizer 12 shown in Fig. 9, _
mni- Helmholtz coils 14, 15 and 16 are used to apply a dc bias of 1 Gto
"the screen of démagidtilzhttionds perfoghcdasdmhéting demaghetizedcioonn a
when the demagnetizing coils 17 and 18 in Fig. 9 are used to superinpose
an ac attenuat@bsphayrin iwhidh dihe €RTI A§ gompgete owbth vehe clemagrfe tidihg
kAlerr]turns, and when an anount in which shifts A between the electron

beams 10 and €Pbl$|2brand k. 2% ahes 221130588 ESEeRcIbd is set to 1.0,

t ti f , t h d bott d i ght eft
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coils 21, are joilikiddaid &t hardes thaWnthbeif¥ensity of an ac

attenuation magnetic field used in a demagnetization

(degauss) circuit built into a commercial television or
display. |

When, in the magnetizer 12 shown in Fig. 9, mini-
Helmholtz coils 14, 15 and 16 are used to apply a dc bias of
1 G to the screen of the CRT 13 along the right and left X-
axial directions, when the demagnetiiing coils 17 and 18 in
Fig. 9 are used to superimpose an ac attenuation magnetic
field having a magnetomotive force of 1000 kA-turns, and when
an amount in which shifts A between the electron beams 10
and the fluorescent stripes 11 can be corrected is set to
1.0, magnetomotive forces, due to the top and bottom, and
right and left demagnetizing coils 21 and 22, whose
correctable amount is 1.0 in the case where the ac
attenuation magnetic field is superposed in the order of the
right and left demagnetizing coils 22 and the top and bottom
demagnetizing coils 21, are found. The results are shown
below.

(1) When the ac attenuation magnetic field was applied



(1) Wien the ac attenuation magnetic field was applied

- 13 - to a pair. of right and | eft demagnetizing coils 22 and 22, and is

next applied to a pair of demagnetizing coils 21 and 21, there was 4.0

kKAlerrJturns in the top and bottom demagnetizing coils 21 and 21, and the

.right and left demagnétizing coils 22 and 22, at the sane tine. (2)

When the ac attenuation magnetic field mas-%pplied to a pair of

dermagneti zing coils 21 and 21, and is next 1 applied to a pair of right and

| eft demagnetizing coils 22 and 22, there was 4.3 kAlerr]turns in the top

and bottom demagnetizing coils 21 and 21, and the right and |eft

demagneti zi ng twia paik vH rightaantihtefan@ehagietizing ARLINEP ands @2t,S

show, the magnetonotive force needs to have relatively small power, and

power - suppl y cand isnchextniappdigdc toancpairi of t demagnetidimy adidge]2l and As

descri bed above, according to a CRT demagnetizing mnethod, a demagneti zer,

used in a step?¥orthgfengas 4v@gkartunng iy dhessopoapdr baktomhe col ors of

el ectron beans enerates ac ,attenuation n%%ggtic fields b 3§ing pai rs of
Ah

demagnet i zi ng 465 @?ﬁ’?ﬁé’é’e(ﬁm& St ﬁé_ 88 4hd 1 et eftq left of

0T Ut D MR S Spn DS, SHE Tl S SOt

and shifts A of the)ekReh’ fhe P28 Bt thddhtfiP idgriet il ¥968aCkAE abphPEs
to a pair of demagnetizing coils 21 and 21, and is next
applied to a pair of righf and left demagnetizing coils 22
and 22, there was 4.3 kA-turns in the top and bottom
demagnetizing coils 21 and 21, and the right and left
demagnetizing coils 22 and 22, at the same time.

As these results show, the magnetomotive force needs to
have relatively small power, and power-supply cost and
maintenance are facilitated.

[Advantage]

As desqribed above, according to a CRT demagnetizing
method, a demagnetizer, used in a step for using a
magnetizing process to correct the édlors of electron beams,
generates ac attenuation magnetic fields by using pairs of
demagnetizing coils disposed on the top and bottom, and
right and left of a CRT, whereby demagnetizing magnetic
members such as color-selection units in the CRT. Thus, dc
magnetic fields can efficiently be magnetized, and shifts A
of the electron beams with respect to fluorescent stripes

can efficiently be corrected.



can bfffcientiy be corrected. ' - - 14 -
[[Brief Description of the Draw ngs] [Fig. 1] Fig. 1 is a structural
view of a nmagnetizer used in the present invention. [ Fi.g. 2] Fi g.
2 is a schematic perspective view showi ng the arrangenent of demagneti zing
coils according to the present invention. [Fig. 3] Fig. 3is a
perspective view showi ng another perspective view showi ng the arrangenent
of demagnetizing coils according to the prisent invention. [Fig. 4]

Fig. 4 is a plan view show ng anot her exanple of the arrangenent of
demagneti zing coils according to the present invention. [Fig. 5]

Fig. 5 is a paipibésf \Dessripgtion ofF thewbpgwingslhode- ray tube used in the
present invention. [ Fig. 6] Fig. 6 is a flowhart according to the
present inventipfig. 1JFig. 7]

Fig. 1 is a structural view of a magnetizer used in the
present invention.

(Fig. 2]

Fig. 2 is a schematic perspective view showing the
arrangement of demagnetizing coils according to the present
invention.

[Fig. 3]

Fig. 3 is a perspective view showing another
perspective view showing the arrangement of demagnetizing
coils according to the present invention.

[AFig. 4]

Fig. 4 is a plan view showing another example of the
arrangement of demagnetizing coils according to the present
invention.

[Fig. 5]

Fig. 5 is a partially cutaway view showing a cathode-

ray tube used in the present invention.
[Fig. 6]

Fig. 6 is a flowchart according to the present

invention.
(Fig. 71

Fig. 7 is a drawing illustrating the amount of a shift.

[Fig. 8]



Fig.:7 is adramng illustrating the amount of a shift. [Fig. 8]

- 15 - Fig. 8 is adrawing illustrating points for nmeasuring the
anount of a shift. [Fig. 9] Fig. 9 is a structural view of a
conventional magneti zer. [ Ref erence Nuner al s] 1P: panel 1F:
funnel 2: aperture grill (AG 3: frame 4: col or-sel ection

el ectrode 9: internal magnetic shield (IMS) ~ 13: cathode-ray tube
(CRT) 15, 16, 17(1l4xa, 14xb, 15za, I15zi/ -16ya, 16yb): mni- Helmoltz
coils - 21, 22: denmgnetizing coils Cl ai nms '

Fig. 8 is a drawing illustrating points for measuring
the amount of a shift.
(Fig. 9]
'Fig{ 9 is a structural view of a conventiohal
magnetizer. "
[Reference Numerals]
1P: panel
1F: funnel
2: aperture grill (AG)
3: frame
4: color-selection electrode
9: internal magnetic shield (IMS)
13; cathode-ray tube (CRT)
15, 16, 17(l4xa, 1l4xb, 15za, 15zb, 16ya, 16yb): mini-
Helmholtz coils

21, 22: demagnetizing coils



1 A cathode-ray-tube demagnetizing method conprising the steps of

magneti zi ng nagnetic nenbers in the cathode-ray tube by superposttng—ac—

attenuation magnetic fields on dc bias magnetic fields in t f
produci ng the cat hode-ray tube, and using the super poseml mmﬁﬁgﬁ to
correct the paths of electron beans, wher ei n pai ri$iigR g

coils are disposed on the top and bottopg and right and left of the
cathode-.ray tube so that ac attenuation magnetic fields are generated by
the pair of top and bottom demagneti zing coils and the pair of right and
| eft demagneti zFA81®8i | s, whereby the paths of the electron beans are

corrected by nagnetizing sai d _g? etic nenbers in the cathode-ray tube.
2 A cat hode-ray-tube dénmaghet?d éﬁ%?ﬁﬁ 16 Pe, GEBRANAELE LR M FRAD " wher ei n,

and Lot Coi 1 SompEEBLAd eng HedR RATROIRS s Brefobld RaeR rgie Ang
funnel of the carrods ray tupe oY SbeEosIps o dFpBtb e tiaRsas! the
demagneti zi ng AeéNa8 oRCEOISH &) MayridtdicNEde18BeiRi thé hers@eddnyy i ntensity
of said ac attenuation magnetic fields is set to be greater than the
intensity of deprnadueingitie coatlpdd-sagsedben andi spimy thé hsupdrpdsdde
cat hode-ray tube is used.
magnetic field to correct the paths of electron beams,
wherein pairs of demagnetizing coils are disposed on
the top and bottom, and right and left of the cathode-ray
tube so that ac attenuation magnetic fields are generated by
the pair of top and bottom demagnetizing coils and the pair
of right and left demagnetizing coils, whereby the paths of
the electron beams are corrected by magnetizing said
magnetic members in the cathode-ray tube.

2 A cathode-ray-tube demagnetizing method
according to Claim 1, wherein, among the pair of top and
bottom demagnetizing coils and the pair of right and left
coils, the pair of demagnetizing coils disposed on the right
and left of the cathode-ray tube is provided along the
curved surface of the funnel of the cathode-ray tube.

3 A cathode-ray-tube demagnetizing method
according to Claim 2, wherein the maximum intensity of said
ac attenuation magnetic fields is set to be greater than the

intensity of demagnetizing coils disposed in a display with

which the cathode-ray tube is used.



