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METHOD OF DEGAUSSI NG CATHODE RAY TUBE BACKGROUND OF THE | NVENTI ON The

present invention relates to a nethod of degaussing a cathode ray tube and
nore particularly to a nmethod of degaussing in a manufacturing process for
atrinitron (registered trademark) nethod col or cathode ray tube. Color
cat hode ray tubes are constructed in sucht a manner that three cathode rays
of red green and blue (el ectron beans) respectively | and at correspondi ng
fluorescent materials at a fluorescent surface at the inner surface of a
fluorescent glass panel. However, if shifts occur in the |anding position
of the cathode rays with respect to the fluorescent material, color purity
is inpaired due to thmerendicl SEtRUSsINBE cyreees heAwveeosgach of the
fluorescent materials of the fluorescent surface are therefore filled with
a black non-light-emtting nmaterial of carbon. This carbon therefore gives
an allowance with regards t@ACHERSENHEHe THEYINY g and an inprovenent in
the color purity can be achieved. In color cathode rqé%tu e manuf acturing
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a manufacturing process for a trinitron (registered trademark)

method color cathode ray tube.

Color cathode ray tubes are constructed in such a manner that
three cathode rays of red green and blue (electron beams)
respectively land at corresponding fluorescent materials at a
fluorescent surface at the inner surface of a fluorescent glass
panel. However, if shifts occur in the landing position of the
cathode rays with respect to the fluorescent material, color purity
is impaired due to the landing errors. The spaces between each of
the fluorescent materials of the fluorescent surface are therefore
filled with a black non-light-emitting material of carbon. This
carbon therefore gives an allowance with regards to the cathode ray
landing and an improvement in the color purity can be achieved.

In color éathode ray tube manufacturing processes, thermal
deformation of the color discriminating electrodes or the glass
tube of the cathode ray tube, distortion of the glass tube when the
tube is evacuated to be sealed, mechanical shifts in the position
of the color discriminating electrodes, or magnetization during
manufacturing processes such as welding of the color discriminating
electrodes sometimes cause the landing position of the cathode ray

at the fluorescent surface to shift from the target position.



tube is evacuated to be seal ed, nechanical shifts in the position of the
color discrimnating el ectrodes, or nagnetization during manufacturing
processes such as welding of the color discrimnating electrodes sonetines
cause the landing position of the cathode ray at the fluorescent surface to
shift fromthe target position. Usualzy, when the Ianding position of
the cathode rays shifts fromthe target position, the desired picture
qual ity cannot be obtained because color purity is inpaired or brightness
reduction occurs. In order to correct shifting of the |anding position of
t he cat hode rﬁzs at the fluorescent surface fromthe target position, a
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biased magaelie doRid hehng applied.La sha.combLeled calhode ray, fube by a
ring coil surrounding the region of the color !scr!n1nat|n6 8 etiFodes of
the cathode ray buller so tbatedth&sHidAMgdbICELET NALE NG SSECIQIESE the
cathode rays at the fluorescent surface from the target position, a
method is well known (refer to Japanese Patent Laid-Open
Publication Sho. 62-290034) where an attenuating alternating
magnetic field is applied by a degaussing coil with a direct
current (hereinafter referred to as "d.c.") biased magnetic field
being applied to the completed cathode ray tube by a ring coil
surrounding the region of the color discriminating electrodes of
the cathode ray tube, so that the color discriminating electrodes
become magnetized and the trajectory of the cathode rays are
changed. Further, shapes and arrangements for the static biased
magnetic field generating coils and the attenuating alternating
magnetic field generating coils have also been proposed (refer to
Japanese Patent Laid-Open Publication Hei. 6-223724) so that the
color discriminating electrodes can be successfully magnetized.
However, in the case where, as described above, impaired
color purity due to the problem of landing position of the cathode
ray at the fluorescent surface shifted from the target position is
corrected as a result of magnetizing a magnetic material (color
discriminatioﬁ electrodes etc.) within the cathode ray tube by
applying a d.c. biased magnetic field superimposed on a strong
attenuating alternating magnetic field, and the completed cathode

ray tube is incorporated into a display device such as a computer



become magnetized and the trajectory of the cathode rays are changed.
Further, shapes and arrangenents for the static biased nagnetic field
generating coils and the attenuating alternating nmagnetic field generating
coil s have al so been proposed (refer to Japanese Patent Lai d-Open
Publication Hei. 6-223724) so that the cblor discrimnating el ectrodes can
be successfully nmagneti zed. However, in the case where, as described above,
inmpaired color purity due to the problem of |anding position of the cathode
ray at the fluorescent surface shifted fromthe target position is
corrected_as a result_of magnetizing a magnetic materi al gcolor
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nmagnet i c _ the conplete e ray tube is incorpor into a
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etc., the magnetic material is degaussed due to a degaussi ng device

bui | t-i nttchd ke sghlapl dyvikewi his sometimes causes color changes during use
because the amount of impaired color purity correction due to
magnetization becomes small.

With regards to this problem, as shown in Fig. 1, a magnetic
field for the degaussing due to a degaussing device built-into a
display device and the degaussing during manufacture and
adjustments was imitated by scanning the front surface of a cathode
ray tube 82 a number of times with a degaussing rod (HOZAN HC-21
(trademark)) 81 used in adjusting the display device after impaired
color purity correction magnetization has been carried out so that
the magnetization includes the anticipated amount of the
degaussing. However, with the degaussing using a degaussing rod 81
(so-called rod degaussing), the magnetic flux from the degaussing
rod does not sufficiently pass through the internal magnetizing
shield ({IMS) provided at the rear side within the cathode ray tube.
Degaussing due to the degaussing device built-into the display-
device and degaussing at the time of manufacture and adjustment can
therefore not be sufficiently imitated by this method. This then
causes the amount of degaussing for color purity adjustment to
change.

In order to resolve the aforementioned problems, it is the
object of the present invention to provide a method of degaussing a

cathode ray tube where degaussing due to a degaussing device built-



or due to degaussing in manufacturing or adjustnent processes of the
di spl ay device. This sonetinmes causes col or changes during use because the
anount of inpaired color purity correction due to nmagneti zati on becones
small. Wth regards to this problem as shown in Fig. 1, a magnetic field
for the degaussing due to a degaussing dévice built-into a display device
and t he degaussi ng during manufacture and adjustnents was inmtated by
scanning the front surface of a cathode ray tube 82 a nunber of tinmes with
a degaussing rod (HOZAN HC-21 (tradenmark)) 81 used in adjusting the display
device aft r_%%%agrgd cokgr.puritg correction nmagnetization has been

That SPHeY digrsei 28t i dMaHatdGedat fiel ahtiidingat ehe appiimdeof

carried out so
t he dega j % i aussing.using a degaussing.rod 81
(so-ca||3§§¢3%*ﬁ£g§§s§%%3§%é@ﬁ%qﬁagﬁgt?ém?|%§ T?%ﬁ%ﬁﬁ%@rgeﬁﬁ s&Fhy® M5dttdoes

not sufficdrenel gupassiddiiQughi tdied RhAr Baba agngt kzh NGe St 8lida(LIVD)
provided at the rear side within the cathode ray tube. Degaussing due to

t he degaussi ng devi ce built - iSSMMARNeOR]iT5H apvArviae and degaussing at the

time of manufacture and adj ustnent can therefore not be sufficiently
imtated by tH% 9E€Rod° FRP&eTRethe akezendrd iamednobokc tegaussidigd oo

col or purddy ggégéégFgé %8thod of the present invention,

degaussing coils are arranged, with one located at the top and

two pairs of

bottom and the other to the left and right of the cathode ray tube,
after impaired color purity correction process of an electron beam
has been carried out for the cathode ray tube by a magnetization
process with a magnetization including an anticipated amount of
degaussing when the cathode ray tube is incorporated in a display
device. The degaussing of a magnetic material within the cathode
ray tube is then carried out with the anticipated amount of
degaussing using the degaussing coils.

In this manufacturing process for a cathode ray tube, two
pairs of degaussing coils are provided, with one located at the top
and bottom and.the other to the left and right of a cathode ray
tube, after magnetizing has been carried out using a d.c. biased
magnetic field and an attenuating alternating magnetic field with
inclusion of anticipated amount of the degaussing due to a
degaussing device built into the display device into which the
cathode ray tube is to be incorporated into and the degaussing

during manufacture and adjustment. Degaussing of a magnetic

material within the cathode ray tube can then be carried out by

giving a magnetic flux corresponding to the above anticipated



change. In order to resolve the aforenentioned problens, it is the object
of the present invention to provide a nethod of degaussing a cathode ray
t ube where degaussi ng due to a degaussi ng device built- 4 into the

di splay device for a magnetic material within the cathode ray tube and
degaussing at the time of manufacture amd adjustnent can be sufficiently
imtated and degaussing can be carried out. SUMMARY OF THE | NVENTION I n
order to achieve the aforenentioned object, according to the degaussing
nmet hod of the present invention, two pairs of degaussing coils are
arranged, with one |located at the top and bottomand the other to the left
and ri ghtamafunt hef caddads ihgypt tbrjedft e hayipadried veolfek cpHr ddy wormeeki on
process of an el ectron beam has been carried out for the cathode ray tube
by a magriegerasieh qnidéess with a magnetization including an antici pated

anount of degaussing mhegR&EgI%%kggg$16ﬁxxg%gﬁ EEA&H&%{porated in a display

FIG. 1 is a perspective view showing an example of related

art employing a degaussing rod;

FIG. 2 is a partially cut-away view in perspective showing a
trinitron method cathode ray tube to which the degaussing method of
the present invention is applied;

FIG. 3 is a flowchart showing a degaussing process according
to the present invention;

FIG. 4 is a diagram illustrating the shift A of the center of

the electron beam from the center of the stripe of the fluorescent

material;

FIG. 5 is a view illustrating the measurement points of the
shift A;

FIG. 6 1is a perspective view showing an example of a
structure of a magnetizing device used in a magnetizing process;

FIG. 7 is a perspective view showing an example of an
arrangement of two pairs of degaussing coils, with one located at
the upper and lower, and the other to the left and right of a
cathode ray tube; and

FIG. 8A and FIG. 8B are views showing a further example of an
arrangement of the two pairs of dggaussing coils with one located
at the upper and lower, and the other to the left and right of the

cathode ray tube, where FIG. 8A is a perspective view and FIG. 8B

is a plan view,.



devi ce. The degaussing of a magnetic material within the cathode ray tube
is then carried out with the anticipated anount of degaussing using the
degaussing coils. In this manufacturing process for a cathode ray tube, two
pai rs of degaussing coils are provided, with one |ocated at the top and
bottomand the other to the left and right of a cathode ray tube, after
magneti zi ng has been carried out using a d.c. biased magnetic field and an
attenuating alternating magnetic field with inclusion of anticipated anmount
of the degaussing due to a degaussing device built into the display device
i nto which the cathode ray tube is to be incorporated into and the
degaussi ng duri ngDBEBALY DS RGP oD DAENESTRgNet i C
material within the cathode ray tube can then be carried out by giving a
magnetic fl ux B rfedgomdinggisoat Hetabbed derddintavedof ab ambodimeit of

in rovi ded magnet onoti ve forces due to these degaussi ng coi
degaussi Ehé)present ?Xvené%on with reference to the drawings. d d

S.

FIG. 2 is a partially cut-away view in perspective showing a
trinitron method cathode ray tube 13 to which the degaussing method
of the present invention is applied. As shown in FIG. 2, the
trinitron method cathode ray tube 13 comprises a rattan blind-
shaped aperture grill (AG) 1, a color discriminating electrode 4
comprising an AG frame A-member 2 for supporting this aperture
grill 1 and an AG frame B member 3, a fluorescent glass panel 5
formed with fluorescent stripes and an electron gun hermetically
sealed within a funnel 7. The fluorescent glass panel 5 and the
funnel 7 are connected via a frit seal 8. An internal magnetic
shield (IMS) 9 is provided within the funnel 7 in order to prevent
influences of the geomagnetism, etc. Magnetic material of iron
group is generally used as main constituent material of these
structures.

With this kind of cathode ray tube, in the manufacturing
processes, magnetization of magnetic materials in the tube is
carfied out using a d.c. biased magnetic field and an attenuating
alternating magnetic field for correcting shifts in the landing
position of cathode rays (electron beams) at the fluorescent
surface from a target position occurring due to thermal deformation
in the color discriminating electrodes 4 or glass tube, deformation
of the glass tube caused by evacuation, mechanical shifts in

position of the colsor discriminating electrodes 4, or magnetization



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective view show ng an
exanpl e of related art enploying a degaussing rod; FIG 2 is a partially
cut-away view in perspective showing a trinitron nethod cathode ray tube to
whi ch t he degaussing nmethod of the present invention is applied;, FIG 3 is
a flowchart showi ng a degaussi ng procesd according to the present

invention; FIG 4 is a diagramillustrating the shift A of the center of
the el ectron beamfromthe center of the stripe of the fluorescent
material; FIG 5 is a viewillustrating the neasurenent points of the shift
A, FIG 6 is a perspective view show ng an exanple of a structure of a

nﬁgnetiZkﬂgﬁﬂﬁyiﬁ@n@ﬁ@@t&ﬂiﬁgnﬁgaeégékagsﬁkﬁﬁe§§;wEh@in& hﬂfat98r§ﬂﬂthye
vi ew showi ng an exanpl e of an arrangenent of two pairs of degaussing coils,
wi t h one dedeattednaeleherapper 4 antud Wver,, dEycuiskéngt hei t & oindeddefus and
right of a cathode ray tube; and FIG 8A and FIG 8B are views show ng a
furt her é%ghﬁpeaoﬁegﬁu551ng device built-into a display device into which
the cqmpleted cathode ray tube is to be incorporated and degaussing
during manufacturing and adjustment is carried out after impaired
color purity correction of electron beam using this magnetization
process. The present invention relates to the degaussing method
during this degaussing.
In the following, the degaussing method of the present

invention is described in accordance with the flowchart of FIG. 3

showing a procedure including the aforementioned magnetization

process.

First, a shift A of the center Hb of an electron beam 12 from
the center Ha of a fluorescent stripe 11 shown in FIG. 4 is
measured (step S1) in order to carry out impaired color purity
correction for the electron beam by the magnetization process. In
measuring this shift A, brightness of a monochromatic green
fluorescent stripe is measured with a photosensor while moving an
electron beam across the green fluorescent stripe. The shift Ais
then obtained from the amount of deviation of the electron beam 12
when the brightness is at a maximum, i.e. when the center of the
electron beam Hb is positioned at the center Ha of the green
fluorescent stripe.

The measurement is carried out at three different levels in
the horizontal direction and three different levels in the vertical

direction, giving a total of nine points, as shown in FIG. 5. The



arrangenment of the two pairs of degaussing coils with one |ocated at the
upper and |lower, and the other to the left and right of the cathode ray
tube, where FIG 8A is a perspective view and FIG 8B is a plan view 6
DETAI LED DESCRI PTI ON OF THE PREFERRED EM?ODINENTS The following is a
detai |l ed description of an enbodi nent of®the present invention with
reference to the drawings. FIG 2 is a partially cut-away view in
perspective showing a trinitron method cathode ray tube 13 to which the
degaussi ng net hod of the present invention is applied. As shown in FIG 2,
the trinitron method cathode ray tube 13 conprises a rattan blind- shaped

aperture dild; hAGE dhe BerkP!RhindlSEL | 1AL 189964 & %r&gepgc‘egppréfwg @n AG
frame A-nenber 2 for supporting this aperture gri 1 and an AG frane B

menber 3,tlaid lanboaseent, ghassiapaoet o&rd daredewl blc fdwaneseent séidgestand
an electron gun hernetically sealed within a funnel 7. The fluorescent
gl ass panete Zogmgrshépoints 1, 3, 7 and 9 of FIG. 5). With regards to the

data at the corners, the shift Aof the center of the electron beam
from the center of the fluorescent stripe is evaluated for the
points 1, 3, 7 and 9 of FIG. 5 using D1' = D1-D4, D3' = D3 - D6,
D7' = D7 - D4, D9' = D9 - D6 taking the point at either end of the
X axis as a reference, in order to avoid the influence of
positional variation in setting the deviation yoke.

After the shift A of the center of the electron beam from the
center of the fluorescent stripe is measured, impaired color purity
correction based on this shift A (step S2) is carried out for the
electron beam using the magnetization process. This color-shift
correction is carried out by magnetizing magnetic materials (such
as the color discriminating electrode 4 and internal magnetic
shield 9) within the cathode ray tube 13 by applying a superimposed
magnetic field with a d.c. biased magnetic field and a strong
attenuating alternating magnetic field. An example of the structure
of a magnetizing device for carrying out this magnetization is
shown in FIG. 6. In FIG. 6, in order to generate a d.c. biased
magnetic field, three pairs of coils 14, 15 and 16 are used which
are respectively arranged coaxially in the directions of x, y and z
axis around the cathode ray tube 13. Further, in order to generate
an attenuating alternating magnetic field, two coils 17 and 18 are

arranged coaxially in the direction of the y axis of the cathode

ray tube 13.



funnel 7 are connected via a frit seal 8. An internal magnetic shield (IM)
9 is provided within the funnel 7 in order to prevent influences of the
geonmagnetism etc. Magnetic material of iron group is generally used as
mai n constituent material of these structyres. Wth this kind of cathode
ray tube, in the manufacturing processes,” magnetization of nagnetic 4
materials in the tube is carried out using a d.c. biased magnetic field an
an attenuating alternating nmagnetic field for correcting shifts in the
I andi ng position of cathode rays (electron beans) at the fluorescent ]
surface froma target position occurring due to thermal deformation in the
col or discrinmimatihig ehbotiinees, 4lor gluasset vhe, cdsboryatéian of Jhe, glass
tube caused hy evacuation, nmechanical shifts in p05|tlpn_of the col or
discriniﬁ%?*ﬂg‘@l%%?Y?ﬁﬁ&?qé} bf ‘sdnetiezat i Bre magﬂedqm¢¢%¥eﬂﬁgu&§oa?ilm@
' el ection el ectrodes 4. Further,
grogﬁzzfﬁaﬁggg?g?iﬁgﬁ%%%%ﬁ?ff geaggééﬂaéing alternating magnetic field is
€g

taken to be 1000 KAsturns at a maximum and the spacing of each of

the coil pairs 14, 15 and 16 is taken to be 700 mm. Then, after a

current is applied to, for example, the coil pair 15 for d.c.

biased magnetic field generation to generate a d.c. biased magnetic

field with a magnetic flux density of 300 UT in the direction of
the z-axis in FIG. 6, an attenuating alternating magnetic field is
superimposed with the d.c. biased magnetic field by having a
current flowing through the two coils 17 and 18 for attenuating
alternating magnetic field generation and the magnetic material
within the cathode ray tube 13 is magnetized. The magnetomotive
force due to the coils generating the d.c. biased magnetic field
and the attenuating alternating magnetic field is decided on the
basis of the amount of obtained shift A of the center of the
electron beam from the center of the fluorescent stripe with
inclusion of anticipated amount of degaussing at the display device
in which the completed cathode ray tube is incorporated.

In the above way, impaired color purity correction of
electron beam using a magnetization process is carried out.

When impaired color purity correction of the electron beam
using this magnetization process is finished, two pairs of
degaussing coils 2la and 21b, and 22a and 22b are provided, the one

pair located at the top and bhottom and the other to the left and

right of the cathode ray tube 13 (step S3) as shown in FIG. 7.



ussing device built-into a display device into which the
ggﬁpfgtgddgg?hode ?ay tube is to be incorporated and degaussing durln?
manuf acturing and adjustnent is carried out after inpaired color purity t
correction of electron beamusing this magnetization process. The preseﬂ
invention relates to the degaussi ng net during thls_degau55|ng._lndt_e
fol l owi ng, the degaussing method of the present invention is describe Ln
accordance with the flowhart of FIG 3 showing a procedure |nclud|ngké ef
af orenmenti oned magnetization process. First, a shift A of the centeL 0
an electron beam 12 fromthe center Ha of a fluorescent stripe 11 shown in
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f 1 uor escerftcsPpPrpeed Tife téiehf tafmiad ous téhiny abieaisgdud $1019 e ampunt, @f
deviatiog %I the el ectron beam 12 when the brightness is at a maximm |%e.
when t he €Enﬁgg %$5t7ﬂ§}%28c5F8ﬁ>6@éﬁ1Hb is positioned at the center Ha o

the green As an example, the pair of degaussing coils at the upper and
lower éla and 21b have an outer coil size of 300mm x 150mm and are
provided between mounting plates 23a and 23b of the cathode ray
tube 13 with one side being flush with the tube surface in the =z
direction and apart from an explosion-proofing band 24 by about
10mm. Further, the magnetomotive force due to the degaussing coils
2la and 21b is taken to be 800Asturns. On the other hand, the pair
of coils to the left and right 22a and 22b are apart from the
explosion-proofing band 24 by about 20mm and are arranged in such a
manner that the coil centers coincide with the center of side of
the explosion proofing band 24. The magnetomotive force due to the
degaussing coils 22a and 22b is 1000A«turns.

- The magnetomotive forces due to the degaussing coils 21a and
21b and the magnetomotive forces due to the degaussing coils 22a
and 22b are decided on the basis of the amount of degaussing at the
display device into which the completed cathode ray tube is
incorporated. This amount of degaussing can be measured beforehand
by a well known method for the display device into which the
cathode ray tube is to be incorporated. Further, the magnetomotive
forces due to the pairs of degaussing coils 2l1a and 21lb, and 22a
and 22b are decided by the number of windings and current flowing

through each of the coils. The directions of the arrows in FIG. 7



fluorescent stripe. The neasurenent is carried out at three different

| evel s in the horizontal direction and three different levels in the
vertical direction, giving a total of nine points, as shown in FIG 5. The
8 position of the end points is taken as 90% of the picture size. In this
embodi ment, eval uations are carried out 4! the four points at the corners
(points 1, 3, 7 and 9 of FIG 5). Wth regards to the data at the corners,
the shift Aof the center of the electron beamfromthe center of the
fluorescent stripe is evaluated for the points 1, 3, 7 and 9 of FIG 5
using D1I' = D1-D4, D3 = D3 - D6, D7r' = D7 - D4, D9' = D9 - D6 taking the
poi nt at séwhehe ednkegftibheok @nirenasfaowef erence, in order to avoid the

i nfluence of positional_ variation in setting the deviation yoke. After the
shift A of th&lEBnfeFaxsds thetbliecdebnsiséam f Eoenndunatént éiebd gdnerated

flrdete UM LR SR GRS R R
in the vertical direction of the cathode ray tube 13 and therefore
degausses mainly the aperture grill 1 and the AG frame B member 3
(refer to FIG. 2) of the color selection electrode 4 within the
cathode ray tube 13. The magnetic field generated by the pair of
the right and left degaussing coils 22a and 22b is 1in the
horizontal direction of the cathode ray tube 13 and therefore
mainly degausses the AG frame A member 2 of the color selection
electrode 4 and the internal magnetic shield 9 (refer to FIG. 2)
within the funnel 7.

During this degaussing, for example, degaussing is first
carried out using the left and right degaussing coils 22a and 22b,
after which degaussing is carried out by the upper and lower
degaussing coils 2la and 21b, with there being the condition that
this degaussing is not to be carried out at the same time. The
reason for this is that at the degaussing coils 2la, 21b, 22a and
22b the distance between neighboring different pairs of coils is
less than the distance between paired coils and magnetic fields
other than those for degaussing are therefore generated between the
neighboring coils of different pairs to render the desired
degaussing impossible if degaussing is carried out at the same time
by the pairs of the degaussing coils 2la and 21b, and 22 and 22b.
Of course, it is also possible for the degaussing to be carried out

in the reverse sequence, i.e. for degaussing to be carried out by



el ectron beam using the magnetization process. This color-sﬂift fgirectlon
Is carried out by nagnetizing nagnetic naterlﬁ!s (ﬁycrdag)tmftﬁ?n -
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are respectively arranged coaxially in the directions of x, y
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Lgnventigﬁggglgf?ﬁ%ﬁigﬁgé). The magnetonotive force due to

In the above embodiment, the pair of the right and left coils
22a and 22b has been arranged so that the centers of the coils
coincide with the center of side of the explosion—pfoofing band 24
but they can also be arranged so as to be along the funnel 7 at the
rear side of the cathode ray tube 13, as shown in FIG. 8A and FIG.
8B. In this way, the degaussing coils 22a and 22b become closer to
the internal magnetic shield 9 within the funnel 7 and a sufficient
amount of magnetic flux is obtained in the internal magnetic shield
9 in the magnetic fields generated by the degaussing coils 22a ang
22b. Degaussing of the internal magnetic shield 9 is therefore

carried out in a more effective manner.

Here, shifts A of the electron beams, whose impaired color
purity had been corrected using a magnetization process, are shown

in table 1 with regards to the cases where: (1) degaussing was not

carried out, (2) degaussing was carried out using three degaussing

rods in the way described in the related art at a shifting speed of

50 cm/second in the direction of the x-axis, (3) degaussing was

carried out using two pairs of degaussing coils 2la and 21b, 22a
and 22b arranged with one pair located at the top and bottom and
the other to the right and left of the cathode ray tube 13, and (4)
a pailr of degaussing coils 22a and 22b located to the right and

left were arranged along the funnel 7 and degaussing was carried

out using the pair of coils 2la and 21b located at the upper and



the coils generating the attenuating alternating magnetic field is taken to
be 1000 KA. turns at a nmaxi num and the spacing of each of the coil pairs 14,
15 and 16 is taken to be 700 nm Then, after a current is applied to, for
exanple, the coil pair 15 for d.c. bi aseJI magnetic field generation to
generate a d.c. biased magnetic field w a magnetic flux density of 300
[err]T in the direction of the z-axis in FIG 6, an attenuating alternating
magnetic field is superinposed with the d.c. biased magnetic field by
having a current flowi ng through the two coils 17 and 18 for attenuating
alternating magnetic field generation and the magnetic material within the
cat hode r@yerubend 3hes peagnefized.s The apgretorBt LN iéHtC%n@UEig?rS)c;t hecoils
generating .t he g.c. bi ased magnetic field and the attenuating alternating
magnet i ¢ 1360 (PE G887 UetH h QIca rEABE sa bt ex hencampome tobnobf at medtaahiolie A of
t he cent f e.el rqn_beam from the center of the fluorescent stripe
with i nc%lr?syioot#tb%f lgn?‘lﬁ%i %zlif’%ga% OIS o FeGausErnging ehel & sisiiaptdenicce in
whi ch t hevagomh et athoden u iS:]lnc orated. |In the_above way,
i mpai red color purity c%rre%ltl?%ln); o?gté ‘Zlclltlé]ogﬁ%eég GSTRY"S hBORePPPathsn
process idegsarssiied outingiiete | @pgdiesh &Pl @6y K i by £OT ERELT QRO 08 5y
el ectron beam

device was then carried out.

Table 1
degaussing
method shift (Lm)
Related (1) 20
example (2) 9
Present (3) 3
invention (4) 2

In table 1, the electron beam shift A is the amount of change

for which the shift after degaussing due to the degaussing device
built into the device ang degaussing at the manufacturing and
adjusting processes for the display device is taken as a reference.
This is the average of such shifts obtained at the four corners
(Al’, A3', A7’ and A9’) of FIG. 5. As becomes clear from table 1,
the corrected trajectory of the cathode rays (electron beams) due
Lo magnetization in magnetization processes is not easily changed
by carrying out degaussing after the impaired color purity
correction of the electron beam with two pairs of degauséing coils
2la and 21b, and 22a and 22b respectively arranged at the top and

bottom and to the left and right of the cathode ray tube 13. In

other words, changes caused by degaussing due to the degaussing

device built-into the display device and degaussing at the



using this magnetization process is finished, tw pairs of degaussing coils
21a and 21b, and 22a and 22b are provided, the one pair |located at the top
and bottom and the other to the left and right of the cathode ray tube 13
(step S3) as shown in FIG 7. 10 Degaussing with an imtated nagnetic
field for the degaussing at the display ¥bvice into which the conpl et ed

cat hode ray tube is incorporated is then carried out using the degaussing
coils 2l1la and 21b and 22a and 22b (step S4). As an exanple, the pair of
degaussing coils at the upper and | ower 2la and 21b have an outer coil size
of 300mm x 150nm and are provi ded between nmounting plates 23a and 23b of

t he cat hdweufaytugnbes Edvadhiuehrersi dgaobesags flushendt Bptdie daybeesuaf dze in
the z direction and apart from an expl osi on-proofing band 24 by about 10nmm
Further, Tt ﬁﬁgﬁ@t%ﬁgﬁrve force due to the degaussing coils 2la and 21b is

taken.to be 89Qéft 'Wa ég]ERg B%QSEn@aQQVeBQ§oR?i%ﬂ@ééﬂﬁAé%ﬂé%é'E%ﬂéﬁt

and right 22a and 22b car e apart fromthe
purity correction of electron beams has been carried out for the
cathode ray tube 13 using a magnetization process with inclusion of
anticipated amount of degaussing when the cathode ray tube is
incorporated in a display device, two pairs of degaussing coils are
arranged with the one located at the top and bottom and the other
to the right and left of the cathode ray tube 13. The degaussing of
a.magnetic material within the cathode ray tube 13 is then carried
out with the above anticipated amount using the degaussing coils.
In this way, a color cathode ray tube can be provided with no
impaired color purity because the cathode ray trajectories

corrected by magnetization in the magnetization process is not

easily changed during use after incorporation in the display

device.



expl osi on- proofing band 24 by about 20mm and are arranged in such a manner

that t i 1 oincide with the center of side of the explosion
proofllmlmgw!@r”,ﬁﬂgl gnetonotive force due to the degaussing coils 22a
and 22b-1¢g .turns. The magnetonotive forces due to the degaussing—:-
coils 2la and 21b and the magnetonotive ¥orces due to the degaussing-eoils
22a and 22b are decided on the basis of the anount of degaussiing -at the |

di spl ay device into which the conpleted cathode ray tube is incorporat@ed.
Thi s anount of degaussing can be neasured beforehand by a well known net hod

for the dj deyige into which the cathode ray tube is to be

i ncor por a . ) - magnet onotive forces due to the pairs of
degaussi ng coiyl s 2la,a Z1hy apd 22g and 22b are decjded by the nunber of
wi ndi ngs and currentAfP§Vnnéitﬁ?oﬁbhgggéﬁsﬁfn?h§%§ 945 ThE it £Bns? of

the ar foWsaiuTdRkGe idg prahio the: dif Sebhn; Oln o ureat Loy Wih regards to
this degaussing, the magnetic field generated by the pair of the upper and
| oner degaussiaxgacgihg @da wHids2bh 868gaussing coils with one pair located
at the top and bottom and one pair to the right and left of said
cathode ray tube after impaired color purity correction process of
an electron beam has been carried out for said cathode ray tube
using a magnetization process with a magnetization including an
anticipated amount of degaussing for said cathode ray tube when
said cathode ray tube is incorporated in a display device; and
carrying out said degaussing for a magnetic material within
said cathode ray tube with said anticipated amount of degaussing
using said two pairs of degaussing coils.
2. A method of degaussing a cathode ray tube according to
claim 1, wherein said one pair of degaussing coils located to the
right and left of said cathode ray tube areqprovided in such a
manner as to be along a funnel at the rear side of said cathode ray
tube.
3. A method of degaussing a cathode ray tube according to
claim 1, wherein degaussing is carried ou; first by using one pair
of said two pairs of degaussing coils and thereafter by using

remaining pair of said two pairs of degaussing coils.

This Sheet Has Been Repla
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in the vertical direction of the cathode ray tube 13 and therefore
degausses nainly the aperture grill 1 and the AG frane B nenber 3 (refer to
FIG 2) of the color selection electrode 4 within the cathode ray tube 13.
The magnetic field generated by the pair ‘?f the right and | eft degaussing
coils 22a and 22b is in the horizontal di%ection of the cathode ray tube 13
and therefore mainly degausses the AG frane A nenber 2 of the col or

sel ecti onMglrﬁgbr?gsDﬁ%%ﬁgsinﬁh;bghg&gEL%g%@%#c shield 9 (refer to FIG 2)

wi thin the funne rrng ega or exanpl e, degaussing is
first carried out using the_left and right degaussing coils 22a and 22b,
after which degaussing is BEFTRRGT o&F b H’Fhé’l%ﬁéé’rs% | ower degaussi ng

coils 2la and 21h Mgt Bt [ the condition that this degaussing is
not to be carried out at ?ﬁ%glé%er?en Prrs SCHRES L BRL A HSHeS TS PRLES 48 ¢ he

degaussi ngeg0idssindlaci 234 bar 228 rangded2p; e ?s%f'i‘?cfgé’ﬂ&?%& ngi.gpgorin

different pairs of coils is |less than the distance between paire “RotTS and
magnet i ¢ $Ptetads aochehet heimert hosehtorigiegaussilegrabe therefiRedensr alisd
bet ween thte nei.ghbgring coils of different pairs to render the desired
degaussi nY- T HpdSEPEFEY| FOtRIg A4 trgop Ly ectridre@rogesat of han sdmettbnEbean

has been carried out for the cathode ray tube using a magnetization
process with a magnetization including an anticipated amount of
degaussing for the cathode ray tube when the cathode ray tube is
incorporated in a display device. The degaussing of a magnetic
material within the cathode ray tube is then carried out with the
anticipated amount of degaussing using the degaussing coils. In
this way, a color cathode ray tub with no impaired color purity can
be provided because the cathode ray trajectories corrected by
magnetization in the magnetization process is not easily changed

during use after incorporation in the display device.

Figure 2



by the pairs of the degaussing coils 2l1a and 21b, and 22 and 22b. O
course, it is also possible for the degaussing to be carried out in the
reverse sequence, i.e. for degaussing to be carried out by 12 the right
and | eft degaussing coils 22a and 22b after the degaussing has been carried
out by the upper and | ower degaussing ﬁybls 2l1a and 21b. In the above
enbodi nent, the pair of the right and 17ef't coils 22a and 22b has been
arranged so that the centers of the coils coincide with the center of side
of the expl osion-proofing band 24 but they can also be arranged so as to be
along the funnel 7 at the rear side of the cathode ray tube 13, as shown in
FIG 8A and FIG 8B. In this way, the degaussing coils 22a and 22b becone
closer to the internal nagnetic shield 9 within the funnel 7 and a
sufficient anmount of magnetic flux is obtained in the internal magnetic
shield 9 in the magnetic fields generated by the degaussing coils 22a and
22b. Degaussing of the internal magﬁ_e;ié shilel d 9 is therefore
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carried out in a nore effective manner. Here, shifts A of the electron
beans, whose inpaired color purity had been corrected using a magneti zati on
process, are shown in table 1 with regards to the cases where: (1)
degaussi ng was not carried out, (2) degaussing was carried out using three
degaussing rods in the way described isn/khe related art at a shifting speed
of 50 cnisecond in the direction of tﬁg/ -axis, (3) degaussing was carried
out using two pairs of degaussing coils 2la and 21b, 22a and 22b arranged
with one pair |located at the top and bottomand the other to the right and
| eft of the cathode ray tube 13, and (4) a pair of degaussing coils 22a and
22b located to the right and left were arranged al ong the funnel 7 and
degaussing was carried out using the pair of coils 2l1a and 21b | ocated at

t he upper and 13 lower, and the pair of coils 22a and 22b to the left
and right; for which the degaussing:gptgrri g after incorporation of the
cat hode ray tube in the display devide“and&at the tine of its adjustnent




was imtated by manually rotating the degaussing rods and the degaussing
usi ng the degaussing device built into the display device was then carried
out. Table 1 degaussi ng net hod shift ([err]n Related (1)

20 exanpl e (2) 9 Present (3) 3 invention

(4) 2 In table 1, the electégg/%ﬁan1shift A is the anmount of
change for which the shift after deg Si*ng due to the degaussing device
built into the device and degaussing at the manufacturing and adj usting
processes for the display device is taken as a reference. This is the
average of such shifts obtained at the four corners (A', A3, A7 and A9')
of FIG 5. As becones clear fromtable 1, the corrected trajectory of the
cat hode rays (el ectron beans) due tgf?hgpet ation in magnetization
processes is not easily changed by cafrYi Ad¥out degaussing after the

i mpaired color purity correction of the electron beamwth two pairs of
degaussing coils

( START )

measure shift D o e center of tha electron
beam frem tha ceater of the fluorescent stripe .Y

1
carry out electron beam color correctio/n],V $2
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21a and 21b, and 22a and 22b respectively arranged at the top and bottom
and to the left and right of the cathode ray tube 13. In other words,
changes caused by degaussi ng due to the degaussing device built-into the

di spl ay devi ce and degaussing at the 14 manufacturing and adj ust nment
processes of the display device can be e to be small. According to the
present invention, after inpaired coId*yﬁﬁrity correction of electron beans
has been carried out for the cathode ray tube 13 using a nagnetization
process with inclusion of anticipated anount of degaussi ng when the cat hode
ray tube is incorporated in a displ ﬁi iC two pairs of degaussing coils
are arranged with the one | ocated a?é‘t E‘t.oa and bottom and the other to
the right and | eft of the cathode ray tube 13. The degaussi ng of a.nagnetic
material within the cathode ray tube 13 is then carried out with the above
anti ci pated anount using the degaussin oils. /En this way, a color cathode
ray tube can be provided with no
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impaired color purity because the cathode ray trajectories corrected by
magneti zation in the nagneti zation process is not easily changed during use
after incorporation in the display device. 15 WHAT IS CLAIMED IS: 1.

A nmet hod of degaussing a cathode ray tube during manufacturing thereof,
conprising the steps of: neasuring a gdgt in an el ectron beamfroma
desired position of the electron beamin the cathode ray tube; applying a
first magnetic field to the cathode ray tube to conpensate for the shift
and to place the electron beamat the desired position in the cathode ray
tube; detecting an anticipated annqﬁ?/q; d{?aussing for said cathode ray

t ube when sai d cat hode ray ¢
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tube is incorporated in a display device; arranging two pairs of degaussing
coils with a first pair located at a top and a bottom and a second pair to
the right and | eft of said cathode ray tube; and degaussi ng said cat hode
ray tube by applying a second magnetic field to the cathode ray tube with
the two pairs of degaussing coils; wHe/d n the second magnetic field is for
of fsetting said anticipated anount of degaussing occurring when the cathode
ray tube is incorporated into the display device. 2. A nethod of
degaussi ng a cathode ray tube according to claim1l, wherein said one pair
of degaussing coils located to the right and |left of said cathode ray tube
are provided in such a manner as zﬁdpf%alg%ﬂLa funnel at the rear side of
said cathode ray tube. 3. A netho f Mdgalssi ng a cat hode ray tube
according to claim1l, wherein degaussing is carried out first by using one
pair of said two pairs of degaussing coils and thereafter by using




oA~ 1P0s
remai ning pair of said two pairs of degaussing coils.

R 15
* C L M S *

WHAT TS CLAIMED IS:

1. A method of degaussing a cathode ray tube during
manufacturing thereof, comprising the steps of:

measuring a shift in an electron beam from a desired
position of the electron beam in the cathode
ray tube; '

applying a first magnetic field to the cathode ray
tube to compensate for the shift and to place the
electron beam at the desired position in the
cathode ray tube;

detecting an anticipated amount of degaussing for
said cathode ray tube when said cathode ray
tube is incorporated in a display device;

arranging two pairs of degaussing coils with a first
pair located at a top and a bottom and a second
pair to the right and left of said cathode ray
tube; and

degaussing said cathode ray tube by applying a
second magnetic field to the cathode ray tube
with the two pairs of degaussing coils;

wherein the second magnetic field is for offsetting
said anticipated amount of degaussing occurring
when the cathode ray tube is incorporated into
the display device.

2. A method of degaussing a cathode ray tube according to
claim 1, wherein said one pair of degaussing coils located to the
right and left of said cathode ray tube are provided in such a
manner as to be along a funnel at the rear side of said cathode ray

tube.

3. A method of degaussing a cathode ray tube according to
claim 1, wherein degaussing is carried out first by using one pair
of said two pairs of degaussing coils and thereafter by using

remaining pair of said two pairs of degaussing coils.



