1 METHOD OF MAGNETI CALLY PROCESSI NG COLOR CATHODE- RAY TUBE BACk@ﬁﬁ#ﬁg%%F
THE #NVENTION Field of the Invention: The present invention rel at t'o”a
nmet hod of mag- netically processing a color cathode-ray tube by d gneti z-
ing the cathode-ray tube or magnetizing the cathode-ray tube with a
dirett-current biasing magnetic field. Description of the Related Art:

Col or cathode-ray tubes have a phosphor, screen di sposed on the inner
surface of a glass panel and conpris- i'hg red, green, and bl ue phosphor

el bt ron guneMEROP e N GL B EEES R Cop BT AABR PR, FBE hho:
| ayers to cause the phosphor |ayers to emit light-in
BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a method of mag-
netically processing a color cathode-ray tube by demagnetiz-
ing the cathode-ray tube or. magnetizing the cathode-ray tube
with a direct-current biasing magnetic field.

Description of the Related Art:

Color cathode-~ray tubes have a phosphor screen
disposed on the inner surface of a glass panel and compris-
ing red, green, and blue phosphor layers. Three cathode
rays, i.e., electron beams, emitted from respective electron
guns are landed on the respective red, green, and blue phos-
phor layers to cause the phosphor layers to emit light in’
three primary colors.

However, the electron beams tend to hit the phos-
phor layers with a landing error, causing an undesirable
color shift. One solution has been to embed carbon films of
non-emission black substance between the phosphor layers to
give a margin for the landing of the cathode rays for
thereby improving the color.shift.

When a color cathode-ray tube is manufactured, a
color separation electrode and a glass tube tend to be ther-
mally deformed, the glass tube is liable to be deformed at
‘the time it is evacuated and-sealed, the color separation

electrode is apt to be mechanically displaced out of posi-



three primary col ors. However, the electron beans tend to hit the phos-
phor<layers with a landing error, causing an undesirable color shift. One
solution has been to enbed carbon filnms of non-em ssion bl ack substance

bet ween t he phosphor layers to give a margin for the | anding of the cathode
rays for thereby inproving the color shift. Wen a col or cathode-ray tube

I s manufactured, a color separation elgctrode and a glass tube tend to be
ther- mally deforned, the glass tube i€ liable to be deforned at the tine

it is evacuated and seal ed, the col or separation electrode is apt to be
mechani cal 1R sHIAIEEIMRLIZH Fosia welding process. These deforma-

tions, strains, and magnetization are responsible for posi-
tional errors with which the cathode rays arrive at the
phosphor screen.

FIG. 1 of the accompanying drawings shows a
Trinitron (registered trademark) color cathode-ray tube 1.
As shown in FIG. 1, the color cathode-ray tube 1 has a phos-
phor screen (not shown) disposed on the inner surface of a
glass panel 2 and comprising strips of red, green, and blue
phosphor layers (hereinafter referred to as “phosphor
stripes”). The color cathode-ray tube 1 alsc has a color
separation electrode 3 known as an aperture grill positioned
in confronting relation to the phoéphor screen.

The color separation electrode 3 comprises a thin
electrode plate 5 of metal having a plurality of vertically
elongate slits 4 defined therein by etching, and a frame 6
on which the thin electrode plate 5 is mounted under ten-
sion, the frame 6 having support springs 7 welded to sides
of the frame 6 through respective spring holders 8 and en-
gaging panel pins (not shown) embedded in the inner surface
of the glass panel 2. Generally, the thin electrode plate 5
and the frame 6 are made primarily of a magnetic material
containing iron.

The color cathode-ray tube 1 further includes a
frit seal 10 by which the glass panel 2 is joined to a fun-

nel 11, and outer carbon films 12 coated on an outer surface

of the funnel 11.



2 tion and magnetized in a welding process. These deforma- tions, strains,
and fragneti zation are responsible for posi- tional errors with which the
cathode rays arrive at the phosphor screen. FIG 1 of the acconpanying
drawi ngs shows a Trinitron (regi stered trademark) col or cathode-ray tube 1.
As shown in FIG 1, the color cathode-ray tube 1 has a phos- phor screen
(not shown) disposed on the inner surface of a glass panel 2 and conpri sing
strips of red, green, and bl ue phosphor3 | ayers (hereinafter referred to as
"phosphor stripes"). The col or cathode-ray tube 1 also has a col or
separation el ectrode 3 khovire azathwdeparays enprivd agogsihel phedphorcerieent i ng
relation to the phosphor screen. The col or separation el ectrode 3 conprises
athin off a desired position thereon, then the phosphor screen

suffers a color shift or a reduction in luminance, failing

to display images of desired qualities.

To correct the cathode rays out of the displaced
position, there has been proposed a process of applying an
alternating-current attenuating magnetic field while a bias-
ing magnetic field is being. applied by a ring coil surround-
ing a region near the color separation electrode, to magnet-
ize the color separation electrode (which is a process known
as so-called magnetic transfer) for thereby varying the path
of the cathode rays with the magnetizing magnetic field, as
disclosed in Japanese patent application No. 61-133039.

Various proposals have also been made with re-
spect to the shape and position of a coil for generating a
direct-current magnetic field and a coil for generating an
alternating~current attenuating magnetic field in order to
effectively magnetize the color separation electrode, as
revealed in Japanese patent application No. 5-11290.

However, the disclosed arréngements may possibly
fail to sufficiently eliminate any residual magnetization
produced in the welding process or stably magnetize, through
magnetic transfer, the color separation electrode with the -
direct-current biasing magnetic field for correcting the

path of the cathode rays.

SUMMARY OF THE INVENTION



el ectrode plate 5 of netal having a plurality of vertically elongate slits
4 defined therein by etching, and a frane 6 on which the thin el ectrode
plate 5 is nmounted under ten- sion, the frame 6 having support springs 7
wel ded to sides of the frane 6 through respective spring holders 8 and en-
gaging panel pins (not shown) enbedded in the inner surface of the glass
panel 2. CGenerally, the thin electrode plate 5 and the frane 6 are nade
primarily of a magnetic material contaidning iron. The col or cathode-ray
tube 1 further includes a frit seal 10 by which the glass panel, 2 is joined

to a fun- nel 11, and Hutks ?ﬂﬁqﬁﬁ?qﬁI§ﬂ5992aﬁﬁa95dt8ﬁ §6968P§r1§HPPace of
the funnel éfbn to provide a method of magnetically processing a color

cathode-ray tube by stably demagnetizing the cathode-ray
tube or magnetizing the cathode-ray tube with a direct-
current biasing magnetic field.

According to the present invention, there is pro-
vided a method of manufacturing a color cathode-ray tube,
comprising the steps of fabricating a color cathode-ray
tube, generating a direct-current biasing magnetic field,
placing the color cathode-ray tube in the generated direct-
current biasing magnetic field, generating an alternating-
current‘magnetic field in the direct-current biasing mag-
netic field in which said color cathode-ray tube is placed,
and attenuating said alternating-current magnetic field to a
median thereof in a median attenuating time of at least 0.1
second or preferably 0.2 second. The direct-current biasing
magnetic field may have a value of zero..

According to the present invention, there is also
-provided a method of magnetically processing a color cath-
ode-ray tube, comprising the steps of placing automatic de-
gaussing coils on a color cathode~ray tube, supplying demag-
netizing currents to said automatic degaussing coils to gen-
erate an alternating-current magnetic field, and attenuating.
said alternating-current magnetic field to a median thereof
in a median attenuating time of at least 0.1 second or pref-

erably at least 0.2 second.



3 If the cathode rays arrive at the phosphor screen off a desired position
t hereon, then the phosphor screen suffers a color shift or a reduction in
| um nance, failing to display inmges of desired qualities. To correct the
cat hode rays out of the displaced position, there has been proposed a
process of applying an alternating-current attenuating nagnetic field while
a bias- ing magnetic field is being applied by a ring coil surround- ing a
regi on near the color separation electr&de, to nagnet- ize the col or
separation el ectrode (which is a process known as so-called nagnetic
transfer) for thereby EaeycRdorheapheieoayhsubgt RoeCPBPEisptd Phes—
magneti zi ng nagnetic field, as disclosed in Japanese patent application No.
61- 133039, Phor screen comprising a plurality of color stripes and a

color selection electrode disposed in confronting relation

to said phosphor screen and having a plurality of vertically

elongate slits defined therein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view, partly cut away, of
a color cathode-ray tube;

FIG. 2 is an enlarged cross-sectional view illus-
trative of a deviation or error (A) between the center of a
phosphor stripe and the central axis of a cathode ray;

FIG. 3 is a perspective view illustrative of
spots on a phosphor screen for measuring the deviation or
error (A) between the center of the phosphor stripe and the
central axis of the cathode ray.

FIG. 4 is a perspective view of an apparatus for
demagnetizing or magnetizing a color cathode-ray tube ac-
cording to the present invention;

FIG. 5 is a diagram showing the waveform of an
alternating current supplied to generate an alternating-
current attenuating magnetic field; and

FIG. 6 is a graph showing the relationship be-
tween the time in which the alternating-current attenuating
magnetic field falls to the median and variations in the

amount by which the path of a cathode ray is corrected.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT



Vari ous proposals have al so been made with re- spect to the shape.and
position of a coil for generating a direct-current magnetic field and a
coil for generating an alternating-current attenuating magnetic field in
order to effectively nmagnetize the color separation el ectrode, as reveal ed
I n Japanese patent application No. 5-11290. However, the disclosed
arrangenents nmay possibly fail to sufficiently elimnate any residual
magneti zati on produced in the wel ding grocess or stably magnetize, through
magnetic transfer, the color separation electrode with the direct-current

bi asi ng magnetic fiel dTher PE&REERIEHCE hehPaPFeegnt hienventhicte argy aP-SUMVARY
OF THE | NVENT| ON .. .
plied to the Trinitron color cathode-ray tube 1 shown in

FIG. 1.

First, a method of measuring a deviation or error
between the center of a phosphor stripe and the central axis
of a cathode ray (electron beam) will be described below.

As shown in FIG. 2, a glass panel 2 of a color
cathode-ray tube has on its inner surface a color phosphor
screen 15 which comprises red, green, and blue phosphor
stripes 13R, 13G, 13B and non-emission carbon films 14 in-
terposed therebetween. FIG. 2 shows a deviation or error A
which occurs between the center of one of éhe phosphor
stripes 13R, 13G, 13B and the central axis of a cathode ray
16 which is applied through a slit 4 in a color separation
electrode 3.

The deviation A shown in FIG. 2 is measured as
follows: The luminance of the cathode ray 16, which is ap-
plied as a ray of green light to the color phosphor screen
15, is detected by a phoiosensor while the cathode ray 16 is
being scanned or displaced over the color phosphor screen
15. When the detected luminance of the cathode ray 16 is
greatest, i.,e., when the central axis of the cathode ray 16
is positioned at the center of.the green phosphor stripe
13G, the deviation A shown in FIG. 2 is detected from the
displacement of the cathode ray 16 at the time.

| As shown in FIG. 3, the deviation A is measured

at a total of nine spots 1 ~ 9 arranged in three vertical



4 It is therefore an object of the present inven- tion to provide a nethod
of magnetically processing a col or cathode-ray tube by stably demagneti zi ng
t he cat hode-ray tube or magneti zing the cathode-ray tube with a direct-
current biasing magnetic field. According to the present invention, there
I's pro- vided a nethod of manufacturing a col or cathode-ray tube,
conprising the steps of fabricating a col or cathode-ray tube, generating a
direct-current biasing nagnetic field, pglacing the col or cathode-ray tube
in the generated direct- current biasing magnetic field, generating an

al t er nat i ngCOtWRRE M NpEMERe chI Nt tFRWEi QERT e ko hiRsISRROFag-

netic field in which said color cathode-ray tube is placed )
screen of a cathode-ray tube 1.. The spots 1 -~ 9 are posi-

tioned inside of a rectangular area which is 90 % of the
total area of the color phosphor screen. In this embodi-

. ment, the deviation A is evaluated at the four corner spots,
i.e., the spots 1, 3, 7, 9. 1In order to eliminate position-
ing errors of the deflection yoke, the deviation data from
the four corner spots are converted into deviation data on

the x-axis as follows:

Ayro= 4, - A,
Byt =4y - 4
A,y = A - A, and
A, = A - A

In this manner, the deviation A between the center of the
phosphor stripe and the central axis of the cathode ray is
evaluated at each of the spots 1, 3, 7, 9.

FIG. 4 shows an apparatus 21 for demagnetizing or
magnetizing a color cathode-ray tube according to the pres-
ent invention.

As shown in FIG. 4, the apparatus 21 comprises a
Helmholtz coil assembly 22 comprising three pairs of coils
22A, 22B, 22C lying perpendicularly on respective three
axes, i.e., x-, y-, and z-axes of a cathode-ray tube 1, for
generating direct-current biasing magnetic fields in the
directions of the x-, y-, and z-axes, and a pair of coils
242, 24B positioned respectively above and below the cath-

ode-ray tube 1, i.e., along the y-axis, for generating an



and attenuating said alternating-current magnetic field to a nedian thereof
I n a-nmedian attenuating tinme of at least 0.1 second or preferably 0.2
second. The direct-current biasing magnetic field my have a val ue of zero.
According to the present invention, there is also provided a nethod of
magnetical ly processing a color cath- ode-ray tube, conprising the steps of
pl aci ng automati c de- gaussing coils on a color cathode-ray tube, supplying
demag- netizing currents to said automagic degaussing coils to gen- erate
an alternating-current nagnetic field, and attenuating said
al t er nati ngattersatinggoerrenti &tienoatingdnagnethisr etfelidh. a Thedicails
attenuating tine of at least 0.1 second or pref- erably at |east 0.2
second. 24A, 24B are supplied with an alternating attenuating cur-

rent from a commercial power supply of 50 Hz or 60 Hz.

The alternating-current attenuating magnetic
field generated by the coils 24A, 24B has a maximum coercive
force of 100 kA-turns, and the coils 24A, 24B are spaced
from each other by a distance of 700 mm.

FIG. 5 shows the waveform, denoted at 30, of an
alternating current which is supplied to the coils 24A, 24B
to generate an alternating-current attenuating magnetic
field. A median attenuating time T,,, i.e., the time in
which the alternating-current attenuating magnetic field
falls to the median, is defined as a time in which the value
of an initial current I, falls to 1/2.

Examples of a method of degaussing a color cath-
ode-ray tube according to the present invention using the
apparatus 21 shown in FIG. 4 will be described below. 1In
the examples, a color cathode-ray tube having a size of 17
inches was used.

Example 1l

In this example, the color cathode-ray tube was
demagnetized.

With no color cathode-ray tube set in position in
the apparatus 21, a direct-current biasing magnetic field is
set to zero in the Helmholtz coil assembly 22. Thereafter,

the color cathode-ray tube 1 is placed in the Helmholtz coil

assembly 22, and an alternating-current attenuating magnetic



5 The color cathode-ray tube may conprise a phos- phor screen conprising a
plurality of color stripes and a color selection electrode disposed in
confronting relation to said phosphor screen and having a plurality of
vertically elongate slits defined therein. BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a perspective view, partly cut away, of a col or

cathode-ray tube; FIG 2 is an enlarged cross-sectional viewillus- trative
of a deviation or error (A) between the genter of a phosphor stripe and the
central axis of_ a cathode ray; FIG 3 is a perspective viewillustrative of

spots -on a phiRphols ARG dio s Galey thpslg-wayorvude 1 by the

coils 24A, 24B while no direct-current biasing magnetic
field is being generated by the Helmholtz coil assembly 22.
50 samples of the deviation A between the center of the
phosphor stripe and the central axis of the cathode ray were
measured for each of median attenuating times T,,, of 0.05
second, 0.1 second, and 0.3 second, and dispersions of the
deviation daﬁa aé converted into deviation data on the x-
axis were evaluated. The dispersions were represented by
the mean values of standard deviations ¢, , at the four corner
spots 1, 3, 7, 9 (see FIG. 3). The median attenuating times

and the dispersions are shown in Table 1 below.

No. T,,, (sec) C,, of A (um)
Comparative Example 1 0.05 6.2
Inventive Example | 2 0.1 3.2
Inventive Example 3 0.3 2.9

-As can be seen from Table 1 above, the dispersion
of the deviation A is very large with the median attenuating
time T,,, of 0.05 second. However, the dispersions of the
deviation A with the median attenuating times T,, of 0.1 and
0.3 second are about half or less than half the dispersion
of the deviation A with the median attenuating time T,,, of
0.05 second.

After the measurement, the welded members such as
the support springs 7 of the color separation electrode 3
were measured for magnetization by a gaussmeter. For the

median attenuating time T ,, of 0.05 second, the welded mem-



error ([err]) between the center of the phosphor stripe and the central

axi s-of the cathode ray. FIG 4 is a perspective view of an apparatus for
demagneti zi ng or magneti zing a col or cathode-ray tube ac- cording to the
present invention; FIG 5 is a diagramshow ng the waveform of an
alternating current supplied to generate an alternating- current .
attenuating magnetic field; and FIG 6 is a graph showing the relationship
be- tween the tinme in which the alternajpgng-current attenuating nmagnetic
field falls to the nedian and variations in the anmount by which the path of

a cat hode r ®PLSs wedier SAIREt iBERALCEBCPESERI PRIEREEF THPY PRERERRET: tenu-
EMBODI MENT . . .
ating times T,,, of 0.1 and 0.3 second, however, only an envi-

ronmental magnetic field was detected from the welded mem-

[y

bers.
Example 2:

In this example, the color cathode-ray tube was
subjected to magnetic transfer or magnetized.

Three samples of the difference Ad (= Aa - Ab)
between a deviation Aa caused when no direct-current biasing
magnetic field was applied to a cathode-ray tube 1, i.e.,
when the cathode-ray tube 1 was demagnetized,.and a devia-
tion Ab caused when a direct-current biasing magnetic field
of 200 uT was applied to the cathode-ray tube 1 in the di-
rection of the z-axis, i.e., when the cathode-ray tube 1 was
magnetized, were measured for each of median attenuating
times T,, of 0.05 second, 0.08 second, 0.1 second, 0;2 sec-
ond, 0.3 second, and 0.5 second. The relationship between
the mean values of the differences Ad at the four corner
spots 1, 3, 7, 9 and the median attenuating times T,, is
shown in FIG. 6.

It can be understood from FIG. 6 that the three
values of the difference Ad vary greatly and are unstable
for the median attenuating time T,,, of 0.05 second, and that
the three values of the difference Ad are substantially the
same for each of the median attenuating times T,, of 0.1 sec-
ond and longer. For each of the median attenuating times T,

of 0.2 second and longer,'the three values of the difference



6 The principles of the present invention are ap- plied to the Trinitron
col of cathode-ray tube 1 shown in FIG 1. First, a nethod of neasuring a
devi ation or error between the center of a phosphor stripe and the central
axis of a cathode ray (electron beam) will be described bel ow. As shown in
FIG® 2, a glass panel 2 of a color cathode-ray tube has on its inner
surface a col or phosphor screen 15 mhlfg conpri ses red, green, and bl ue
phosphor stripes 13R, 136, 13B and non=eni ssion carbon filns 14 in-

t erposed t her ebet ween. 2 shows_a deviation or error A which occurs

bet ween t he 2&nkerah ‘b‘h%h"l‘ﬂgque IS S tthafe SPE3RAYIBRE 138 S3¢hORE
central aXIS Of a C%&QQQ&or cathode-ray tube can be corrected by large

and stable magnetization.

The above method according to the present inven-
tion has been illustrated as being applied to demagnetiza-
tion or magnetization in a process of manufacturing a color
cathode-ray tube. However, the principles of the present
invention are also applicable to a process of demagnetizing
a completed cathode-ray tube with an alternating-current
attenuating magnetic field that is generated when demagnet-
izing currents are supplied from a commercial power suppiy
to upper and lower automatic degaussing coils placed on an
outer surface of the cathode-ray tube. Specifically, the
cathode-ray tube can stably be demagnetized when the median
attenuating time of the alternating-current attenuating mag-
netic field is selected to be 0.1 second or longer, prefera-
bly 0.2 second or longer. Particularly, the method accord-
1ng to the present invention is highly advantageous if used
to demagnetize a Trinitron color cathode-ray tube where the
frame of an aperture grill is made of a material having a
high iron content.

According to the present invention, when a color
cathode~ray tube is demagnetized or subjected to magnetic
transfer, i.e., magnetized with a direct-current biasing
-magnetic field, the median attenuating time of an alternat-
ing-current attenuating magnetic field which is used is se-

lected to be 0.1 second or longer. As a consequence, the



16 which is applied through a slit 4 in a color separation el ectrode 3. The
deviation A shown in FIG 2 is nmeasured as follows: The | um nance of the
cathode ray 16, which is ap- plied as a' ray of green light to the color
phosphor screen 15, is detected by a photosensor while the cathode ray 16
is being scanned or displaced over the col or phosphor screen 15. Wen the
- detected | um nance of the cathode ray 16 is greatest, i.e., when the
central axis of the cathode ray 16 is itioned at the center of the green
phosphor stripe 13G the deviation A shown in FIG 2 is detected fromthe
di spl acenentc@kox heatdmdd@my pbes can tdtahliynde Aenglgoert izedFPG. s8b-t he
deviation A is neasured at a total of nine spots 1 ~ 9 arranged in three
verti cal jected to magnetic transfer for correcting the path of a

cathode ray in the color cathode-ray tube. The color cath-

ode-ray tube thus magnetically processed is free of undue

color shifts in color images displayed thereon.

Having described a preferred embodiment of the

invention with reference to the accompanying drawings, it

is to be understood that the invention is not limited to

that precise embodiment and that various changes and modi-

fications could be effected by one skilled in the art with-

out departing from the spirit or scope of the invention as

defined in the appended claims.



7 colums and three horizontal rows over the col or phosphor screen of a
cat hode-ray tube 1. The spots 1 - 9 are posi- tioned inside of a
rectangul ar area which is 90. % of the total area of the col or phosphor
screen. In this enbodi- nment, the deviation Ais evaluated at the four
correr spots, i.e., the spots 1, 3, 7, 9. In order to elimnate position-
ing errors of the deflection yoke, the deviation data fromthe four corner
spots are converted into deviation datg®n the x-axis as follows: [err]

[err] [err]
What is claimed is:

1. A method of manufacturing a color cathode-ray
tube, comprising the steps of:

fabricating a color cathode-ray tube}

generating a direct-current biasing magnetic
field;

placing the color cathode-ray tube in the gener-
ated direct-current biasing magnetic field;

generating an alternating-current magnetic field
. in the direct-current biasing magnetic field in which said
color cathode-ray &ube is placed; and

attenuating said alternating-current magnetic

field to a median thereof in a median attenuating time of at

least 0.1 second.

2. A method according to claim 1, wherein said
alternating-current magnetic field is attenuated to the me-~

dian in a median attenuating time of 0.2 second.

3. A method according to claim 1, wherein said

direct-current biasing magnetic field has a value of zero.

4. A method according to claim 1, wherein said
color cathode-ray tube comprises a phosphor screen compris-
ing a plurality of color stripes and a color selection elec-

trode disposed in confronting relation to said phosphor

L]



[err] In this manner, the devi‘ation A between the center of the phosphor
stripe and the central axis of the cathode ray is evaluated at each of the
spots 1, 3, 7, 9. FIG 4 shows an apparatus 21 for demagnetizing or

magneti zing a col or cathode-ray tube according to the pres- ent invention.
As shown in FIG 4, the apparatus 21 conpri-ses a Helnholtz coil assenbly 22
conprising three pairs of coils 22A, 22B, 22C lying perpendicularly on
respective three axes, i.e., x-, y-, and z-axes of a cathode-ray tube 1,
for generating direct-current biasing magnetic fields in the directions of
the x-, y-, SSR@SH 3R€s haydagaphiprafisyi PS¢ yeatigaplyosiengaky slits
respectivel y, ahove %ﬁgrbe%PM/the cath- ode-ray tube 1, i.e., along the

y-axis, for |

5. A method of magnetically processing a color
cathode-ray tube, comprising the steps of:

placing automatic degausging coils on a color
cathode-ray tube;

supplying demagnetizing currents to said auto-
matic degaussing coils to generate an alternating-current
magnetic field; and

attenuating said alternating-current magnetic

.

field to a median thereof in a median attenuating time of at

least 0.1 second.
6. A method according to claim 5, wherein said

alternating-current magnetic field is attenuated to the me-

dian in a median attenuating time of 0.2 second.

UL



8 alternating-current attenuating magnetic field. The coils 24A, 24B are
supplied with an alternating attenuating cur- rent froma comrercial power
supply of 50 Hz or 60 Hz. The alternating-current attenuating magnetic
field generated by the coils 24A, 24B has a maxi num coercive force of 100
KA turns, and the coils 24A, 24B are spaced from each other by a distance
of 700 mm FIG 5 shows the waveform ldenoted at 30, of an alternating

a1 ornat i no BaPPRn RO HP BRI cRETHe A RoREE g PR SRR B PR, ¢ e

Tlerr], i.e., the tinme in ABSTRACT OF THE DISCLOSURE

A color cathode-ray tube is demagnetized or mag-
netized in a magnetic transfer process with a direct-current
biasing magnetic field, using an alternating-current mag-
netic field which is attenuated to a median thereof in a

median attenuating time of at least 0.1 second.

Fig 4



which the alternating-current attenuating magnetic field falls to the
medi.an, is defined as a tinme in which the value of an initial current
I[err] falls to 1/2. Exanples of a nethod of degaussing a col or cath-
ode-ray tube according to the present invention using the apparatus 21
shown in FIG 4 will be described below. In the exanples, a color

cat hode-ray tube having a size of 17 iygeches was used. Exanple 1: In this
exanpl e, the color cathode-ray tube was demagneti zed. Wth no col or

cat hode-ray tube set in position in the apparatus 21, a direct-current

bi asing magnetic field is set to zero in the Helmholtz coil assenbly 22.
Thereafter, the color cathode-ray tube 1 is placed in the Helnmholtz coi

F1G. 1




assenbly 22, and an alternating-current attenuating magnetic 9 field is
appld ed to the color cathode-ray tube 1 by the coils 24A, 24B while no
direct-current biasing nagnetic field is being generated by the Hel nholtz
coil assenmbly 22. 50 sanples of the deviation A between the center of the
phosphor stripe and the central axis of the cathode ray were neasured for
each of nedian attenuating tines T[err% of 0.05 second, 0.1 second, and 0.3
second, and di spersions of the devi at%/Bn data as converted into deviation
data on the x- axis were evaluated. The di spersions were represented by the
mean val ues of standard deviations [err] at the four corner

FIG. 2
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'spots 1, 3, 7, 9 (see FIG 3). The nedian attenuating tinmes and the

di spersions are shown in Table 1 bel ow. No. T[err] (sec) [err] of
[err] ([err]m Conparative Exanple 1 0. 05 6.2

I nventive Exanpl e 2 0.1 ' 3.2 Inventive Exanple
3 0.3 2.9 As can be seen from Table 1 above, the

di spersion of the deviation Ais veryslg@rge with the nedian attenuating
time T[err] of 0.05 second. However, the dispersions of the deviation A
with the nedian attenuating timnes T[err] of 0.1 and 0.3 second are about
hal f or less than half the dispersion of the deviation A with the nedian
attenuating tine T[err] of 0.05 second. After the neasurenent, the wel ded
menbers such as the support springs 7 of the color separation el ectrode 3

FI1G. 3




were neasured for magneti zation by a gaussneter. For the nedian attenuating
time«T[err] of 0.05 second, the welded nem 10 bers were magnetized to
several gausses. For nedian attenu- ating times T[err] of 0.1 and 0.3
second, however, only an envi- ronnental magnetic field was detected from
the wel ded nmem bers. Exanple 2: In this exanple, the color cathode-ray

t ube was subjected to magnetic transfer or magnetized. Three sanples of the
difference [err]d (= [err]a - [err]b)4ffetween a deviation [err]a caused
when no direct-current biasing

FIG. 4
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magnetic field was applied to a cathode-ray tube 1, i.e., when the

cat hode-ray tube 1 was denmagnetized, and a devia- tion Ab caused when a
direct-current biasing nagnetic field of 200 [err]T was applied to the
cathode-ray tube 1 in the di- rection of the z-axis, i.e., when the

cat hode-ray tube 1 was nagneti zed, were neasured for each of nedian
attenuating tines T[err] of 0.05 secosis, 0.08 second, 0.1 second, 0.2 sec-
ond, 0.3 second, and 0.5 second. The rel ationship between the nmean val ues
of the differences Ad at the four corner spots 1, 3, 7, 9 and the nedi an
attenuating times T[err] is shown in FIG 6. It can be understood fromFIG
6 that the three values of the difference Ad vary greatly and are unstable
for the nedi t uatigg tine T[err] of 0.05 second, and that the three
val ues of tﬁgﬂdff rencé)Ad are substantially the
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sane for each of the nedian attenuating times T[err] of 0.1 sec- ond and

| onger. For each of the nedian attenuating tines T112 of 0.2 second and

| onger, the three values of the difference Ad remai n unchanged,
indicating that the path of the cathode ray in the color cathode-ray tube
can be corrected by | arge and stabl e nagnetizati on. The above net hod
according to the present inven- tion has been illustrated as being applied
to demagnetiza- tion or nagnetlzat|0n51% a process of manufacturing a color

cat hode- ray t ube. Hewever the nrl nei nI es-of the present nmn“ on are al so
applicable to a pr ces%ng} denagnet|2|ng a conpl efed cat hpdesray tube with
an al ternating-currient
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'atténu%ting magnetic field that is generated when demagnet- izing currents
are supplied froma commercial power supply to upper and | ower autonmatic
degaussing coils placed on an outer surface of the cathode-ray tube.
Specifically, the cathode-ray tube can stably be denagnetized when the
medi an attenuating tine of the alternating-current attenuating nmag- netic
field is selected to be 0.1 second or |ohgér, prefera- bly 0.2 second or
| onger. Particularly, the nmethod accord- ing to the present invention is
hi ghl y advant ageous if used to demagnetize a Trinitron col or cathode-ray
tube where the frame of an aperture grill is nmade of a material having a
hi gh iron content. According to the present invention, when a color

cat hode-ray tube is demagneti zed or subjected to nmagnetic transfer, i.e.
magnetized with a direct-current biasing

FIG. 1
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magnetic field, the nedian attenuating time of an alternat- ing-current
attenuating magnetic field which is used is se- lected to be 0.1 second or

| onger. As a consequence, the 12 col or cathode-ray tube can stably be
demagneti zed or sub- jected to magnetic transfer for correcting the path of
a cathode ray in the color cathode-ray tube. The col or cath- ode-ray tube

t hus nmagnetically processed is free of @féue color shifts in-color inages
di spl'ayed thereon. Having described a preferred enbodi nent of the invention
with reference to the acconpanying drawings, it is to be understood that
the invention is not limted to

FIG. 2
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° that ‘pr eci se enbodi nent and that various changes and nodi - fications could
be effected by one skilled in the art with- out departing fromthe spirit-
or scope of the invention as defined in the appended cl ai ns. 13 What is
clainmed is: 1. A nethod of manufacturing a color cathode-ray tube,
conprising the steps of: fabricating a color cathode-ray tube; generating a
direct-current biasing magnetic field,; _—p}eaci ng the col or cat hode-ray tube
in the gener-
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F) LY

ated direct-current biasing magnetic field; generating an
alternating-current magnetic field in the direct-current biasing nmagnetic
field in which said color cathode-ray tube is placed; and attenuating said
alternating-current magnetic field to a nmedian thereof in a median
attenuating time of at least 0.1 second, 2 A nethod according to claiml,
wherein said alternating-current nmagnetic field is attenuated to the ne-
dian in a nedian attenuating time of 0.2 second. 3. A nethod according to
claim1l1, wherein said direct-current biasing nagnetic field has a val ue of
zero. 4. A nmethod according to claim1, wherein said col or cathode-ray tube
conpri ses a phosphor screen conpris- ing a plurality of color stripes and a
color selection elec-

FI1G. 4
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° trodé disposed in confronting relation to said phosphor 14 screen and
.having a plurality of vertically elongate slits defined therein. 5. A :
nmet hod of magnetically processing a color cathode-ray tube, conprising the
steps of: placing automati c degaussing coils on a col or cathode-ray tube;
suppl yi ng demagneti zing currents to said auto- matic degaussing coils to
generate an alternating-current nmagnetisyéield; and attenuating said
al ternating-current magnetic :

FIG. 5




fiel’d to a medi an thereof in a nedian attenuating tine of at least 0.1
second. 6. A nethod according to claimb5, wherein said alternating-current
magnetic field is attenuated to the me- dian in a nmedian attenuating tine
of 0.2 second.
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