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DESCRIPTION

Cathod a tube apparatus and
mgthgdeo% %anufactgglng the same

Background of the Invention
1. Fleld of the Invention _
This invention relates to a cathode ray tube appa- .

ratus wherein a phosphor screen is diviﬁedly'sééﬁﬁﬁf?"
by a plurality of electron beams, and a method of _manu-
facturing the cathode ray tube apparatus ET
2. Description of the Related Art '“'”’é). L
In recent years, considerable- reSearch-has been -
conducted regarding the development of a standard-format
or a wide-screen type high-resolution cathode ray tube
suitable for high-quality broadcasting. In general, in
order to achieve a cathode ray tube of high resolution,
the spot diameter of an electron beam on a phosphor
screen must be reduced. To this end, in the prior art,
the structure of an electrode of an electron gun assem-
bly was improved, or the caliber and/or length of the
electron gun assembly was increased. However, the
results obtained so far have not been fully
satisfactory, the main reason for this being that the
distance between the electron gun assembly and the phos-
phor screen increases in accordance with an increase in
the size of the cathode ray tube, with the result that
the magnification of the electron lens increases
excessively. Accordingly, in order to achieve high
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resolution, it is most important that the distance
(depth) between the electron gun assembly and the phos-
phor screen be reduced. 1In addition, if the deflection
angle of an electron beam is increased, the difference
in magnification between the center area and peripheral
area of the phosphor screen increases. Thus, wide-angle
deflection is not advantaqeoﬁs for achieving high

resolution.

To overcome the above-described disadvantage, EP 0
471 359 A3 discloses a cathode-ray tube in which a flat
face plate is employed and a phosphor screen'is continu-
ously formed on the inner surface of the face plate and
comprises a plurality of regions which are simultane-
ously and independently scanned by electron beams
emitted from a plurality of electron gun assembles. It
is necessary to provided support means in the cathode-
ray tube for supporting the face plate against the
aﬁmospheric pressure applied thereto. ' )

However, even if the screen is formed integrally
and the support means is provided in the cathode-ray
tube, a practical problem still remains. Specifically,
where scanning is performed simultaneously in plural
regions of the screen, it is necessary to employ a sim-
ple structure and/or method so as to make connecting
portions between adjacent pictures reproducéd on the
screen invisible. | -

The above-described cathode ray tube has a plural-
ity of independent electron gun assemblies, and a plu-
rality of deflection units (elemental deflection units)
for deflecting plural electron beams emitted from the
electron gun assemblies to scan a predetermined number
of regions of the phosphor screen dividedly. The number
of the deflection units is equal to that of the electron
gun assemblies. To make invisible the connecting por-
tions of adjacent regions scanned indepéndent'of one
another, it is necessary to adjust the deflection units
individually. This can be performed in the case where
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a small number of deflection units are empldyed, or
where a monochrome image cathode ray tube which can be
adjusted in a comparatively simple manner is used.
However, an increase in the number of the deflection
units will make it difficult to perform such adjustment.
Further, in the case of a color image cathode ray tube,
it is necessary to perform adjustment for color purity
or beam-converging, in addition to such adjustment as
moving a reproduced image in the vertical direction and
horizontal direction, and/or rotating the same. Thus,
it is extremely difficult to adjust all the deflection
units appropriately.

Summary of the Invention

The present invention is contrived in -consideration
of the above circumstances and its object is to provide
a cathode ray tube apparatus of a type wherein .a phos-
phor screen is dividedly scanned in a plurallty of
regions by a plurality of electron beams, and wherein a
deflection device for respectively deflecting the elec-
tron beams to the predetermined regions can easily be
adjusted in position relative to the cathode ray tube,
and also to provide a method of manufacturing the
apparatus. |

To attain the above object, the cathode ray tube
apparatus according to the invention comprises: a phos-
phor screen; a plurality of electron gun assemblies,
each for emitting at least one electron beam to the
phosphor screen; and deflection means for deflecting the
electron beams emitted from the electron-gun assemblies,
the deflection means having a plurality of elemental
deflection units cofresponding to the respective elec-
tron gun aséemblies, for deflecting the electron beams
to scan the phosphor screen dividedly, and coupling
means for coupling at least two of the elemental
deflection units to one another.

Preferably, the deflection means has a plurality
of adjusting means for adjusting the positions of the
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elemental deflection units in relation to the coupling

.

means. _
According to another aspect of the invention, the
cathode ray tube apparatus has a vacuum envelope having
the phosphor screen and electron gun assemblies, and
adjusting means for adjusting the position of the cou-
pling means in relation to the vacuum envelope.

With the cathode ray tube apparatus, a plurality of
elemental deflection units are coupled with one another
into one body by means of the coupling means, so that
they can simultaneously be arranged in predetermined
positions. When it is necessary to adjust the position
of each elemental deflection unit to align a correspond-
ing electron gun assembly, this adjustment can be -
perfdrmed by adjusting means.

Further, since a plurality of elemental deflection
units are arranged in predetermined positions by means
of coupling means before attaching them to the cathode
ray tube, it is not necessary to individually adjust the
positions of the elemental deflection units relative to
the electron gun assemblies. However, if adjustment of
each deflection unit is necessary, the positions of the
deflection units can simultaneously be adjusted by

- adjusting the position of the coupling means relative to

the cathode ray tube by use of the adjusting means.
Thus, adjustment of the deflection means to the cathode
ray tube is significantly simplified.

Brief Description of the Drawings

Figs. 1 to 3 show a cathode ray tube apparatus
according to an embodiment of the invention, in which:

Fig. 1 is a perspective view showing the appearance
of the apparatus, |

Fig. 2 is a cross sectional view taken along line
II - II of Fig. 1, and o |

Fig. 3 is a perspective view showing a deflection
device of the apparatus;

Figs. 4 to 7 show a cathode ray tube apparatus
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according to another embodiment of the invention, in
which:

Fig. 4 is a cross sectional view of the apparatus,

Fig. 5 is a perspective view showing a deflection
device of the apparatus,

Fig. 6 is a perspective view showing an
adjusting/fixing mechanism, and

Fig. 7 is an exploded perséectivé view showing the
adjusting/fixing mechanism;

Figs. 8 and 9 show a cathode ray tube apparatus
according to a further embodiment of the invention, in
which: |

Fig. 8 is a cross sectional view of the apparatus,
and ‘ |

Fig. 9 is a perspective view showing an adjusting
fixing mechanism of the apparatus; '

Fig. 10 is an exploded perspective view useful in

'explaining a method for manufacturing the cathode ray

tube apparatuses according to the invention;

"Fig. 11 is a perspective view showing a state in
which two deflection units are attached to a standard
jig; and - |

| Fig. 12 is a perspective view showing a state in
which two deflection units are fitted in a coupling mem-
ber by use of the standard jig.
Detailed Description of the Preferred Embodiments

The embodiments of the invention will be explained
in detail with reference to the accompanying drawings.

Figs. 1 and 2 show a cathode ray tube apparatus
éccording to an embodiment of the invention. As is
shown in the figures, the cathode ray tube apparatus has
a vacuum envelope 30, which comprises a face plate
(first plate) 1 formed by a substantially-rectangular
flat glass, side walls 2 fixed to the peripheral portion
of the face plate 1 and extending substantially perpen-
dicular to the face plate 1, a rear plate (second
plate) 3 formed by a substantially-rectangular flat
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glass and coupled to the face plate 1 through the side
walls 2 in parallel to the face plate, and a plurality
(e.g. 5 rows x 4 columns = 20) of funnels 4 fixed to .
the rear plate'3. The rear plate 3 has 20 (= 5 rows x
4 columns) openings 23 formed therein at predetermined

intervals, and the funnels ¢ are secured to the plate 3
to cover the openings 23, respectively.

A phosphor screen 5 is continuously formed on sub-
stantially the overall inner surface of the face plate
1. An electron gun assembly 7 is located in.the neck 6
of each funnel 4 for emitting three electron beams to
the screen 5. A plurality of support rods 8 serving as
support means are provided between the face plate 1 and
the rear plate 3. The support rods 8 are'provided for
supporting the face plate 1 of the vacuum envelope 30

'against the atmospheric pressure applied thereto, and

each has a wedge-shaped end close to the phosphor screen
5. An elemental deflection unit 10 is provided around
each funnel 4 for deflecting the electron beams emitted
from a corresponding electron gun assembly 7 located in
the corresponding neck 6. Further, the cathode ray tube
apparatus includes a shadow mask (not shown) arranged in
the vacuum envelope 30 to face the phosphor screen 5.

As is shown in Figs. 2 and 3, the elemental
deflection units 10 are secured to a single plate-like
coupling member 11 by means of adjusting mechanisms 19
as individual adjusting means. The coupling member 11
and the elemental deflection units 10, which correspond
to the individual electron gun assemblies 7 located in
the necks 6 of the funnels 4, constitute in combination
a deflection device 12 serving as deflection means.

Each deflection unit 10 has two pairs of deflection.
coils 13 for deflecting the electron beams, emitted from

the corresponding electron gun assembly 7, in the verti-

cal and horizontal directions, a core 14 formed of a
magnetic material, and a mold 15 holding the deflection
coils 13 and core 14 in predetermined positions,
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respectively. The mold 15 is of a truncated cone shape,

and has a terminal table 16 provided on an outside por-
tion for supplying deflection current to the deflection
coils 13. |

The coupling member 11 is formed rectangular and
has substantially the same size as the rear plate 3
of thé vacuum envelope 30, and has 20 (='5 LOwWsS x
4 columns) circular openings 32 formed therein and accu-
rately aligned with the funnels 4. Three threaded holes
34 are formed in the coupling member 11 around each
opening 32. The coupling member 11 is formed of an
electrically insulating material so as to restrain
interference in magnetic field between adjacent defle-
ction units 10 or loss due to eddy current.

Each adjusting mechanism 19 has an annular hoiding
member 36, in which a large-diameter end of the mold 15
of a corresponding deflection unit 10 is inserted. The
holdiﬁg member 36 has a plurality (e.g. 3) of threaded
holes 38 formed therein with regular intervals in the
circumferential direction of the holding member and
extending radially. PFirst adjusting screws 40 are
screwed in the threaded holes 38, thereby securing the
deflection units 10 to the holding member 36.

The holding member 36 further has a plurality (e.g.
3) of through holes 42 formed with regular intervals in
the circumferential direction and extending in the axial
direction of the holding member. Second adjusting
screws 44 are passed through the through holes 42 and
screwed in the threaded holes 34 of the coupling member
11 through coil springs 46, respectively. Thus, each
elemental deflection unit 10 is secured to the coupling
member 11 by means of the corresponding holding member
36, opposed to the corresponding opening 32. The hold-
ing members 36, first and second adjusting screws 40 and
44 are formed of an electrically insulating material so
as not to affect the operation of the elemental defl-
ection units 10..
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The deflection device 12 having the coupling member
11 and the elemental deflection units 10 attached
thereto is secured to the rear plate 3 of the vacuum

- 8

envelope 30, and the neck 6 of each funnel 4 is inserted
in the corresponding elemental deflection unit 10
through the corresponding opening 32 of the coupling
member 11. The mold 15 of each elemental deflection
unit 10 has a small-diamter end portion mounted on the

- outer periphery of the inserted neck 6. The end portion

has an inner diameter slightly larger than an outer
diameter of the neck 6 so that the deflection unit 10
can be adjusted in position relative to the neck 6 as
described later.

In the cathode ray tube apparatus constructed as’
mentioned above, electron beams emitted from the indi-
vidual electron gun assemblies 7 are deflected in the
horizontal and vertical directions by magnetic fields
generated by two pairs of deflectidn coils 13 located
outside the funnels 4, thereby scanning corresponding
regions of the phosphor screen 5, respectively. Thus,
the continuous phosphor screen 5 is dividedly scanned in
a plurality of regions Rl, R2, ..., R20 by the electron
beams. Screen images obtained by respective scanning of
the electron beams are coupled with one another by means

-of signals supplied to the electron gun assemblies 7 and

deflection units 10, thus forming a single large repro-
duced image R, without discontinuity, on the phosphor
screen S. ' _

In a cathode ray tube apparatus capable of display-
ing a single large screen image without discontinuity
obtained by deflecting electron beams, emitted from the
individual electron gun assemblies 7, by means of mag-
netic fields generated from the elemental deiflection
units 10 corresponding to the gun assemblies 7 so that
the electron beams from each gun assembly can Scan a
corresponding region of the phosphor screen 5, the
degree of pincushion-shaped deflecting distortion of
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the image in each region which may occur at the time of
deflecting electron beams must be made equal to that

of deflecting distortion of the image in the adjacent
region, and further must be minimized. Therefore, the

deflection magnetic field of each elemental deflection
unit 10 must be accurately adjusted.

As in the conventional cathode ray tube apparatus,
an ununiform magnetic distribution is necessary in
order to eliminate the pincushion-shaped deflecting
distortion. An ununiform magnetic field component is
necessary in the case where correction (i.e., elimina-
tion of deflecting distortion) is performed by use of a
deflecting current with a correction component, or by
additionally using the correction component.

Moreover, in the case where predetermined deflect-
ion without deflecting distortion is performed by a.
deflection device for generating a deflection magnetic
field with an ununiform distribution, each gléctron beam
must be passed through the symmetry axis (center) of a
corresponding deflection magnetic field, and through the
center of a corresponding divisional screen region. In
other words, in order to display a screen image without
deflecting distortion, the axis of the electron beam,
the center of the deflection magnetic field, and the
center of the corresponding screen region must com-
pletely be aligned with one another, and the center axis
of the electron beam be perpendicular to the phosphor
screen.

In addition, in order to display a screen image
without discontinuity, it is necessary to adjust the
deflection device such that the rotational positions of
the deflection magnetic fields of adjacent elemental
deflection units 10 are identical to each other, and
that the horizontal and vertical components of the def-
lection magnetic fields are aligned in rows and columns,.
respectively.

In the above embodiment, when it is necessary to
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adjust the positions of the-elemental deflecLlon unlts

10 in relation to the electron gun assemblies 7, the
units 10 can be adjusted individually by the respective
adjusting mechanisms 19. In the specification, the
adjusting the elemental deflection units "in relation to
the electron gun assemblY" means adjusting the elemental
deflection units in relation to the electron beams emit-

ted from the electron gun assemblies, more conéretely to

the electron beams which pass the center of the corre-
sponding screen region. Specifically, adjusting the
first adjusting screws 40 can displace the elemental
deflection unit 10 relative to the electron gun assembly
7 in the horizontal direction, i.e., in a direction par-
allel with the surface of the coupling member 1l.
Further, simultaneously rotating the three second
adjusting screws 44 can displace the elemental deflec-
tion unit 10 in a direction perpendicular to the surface
of the coupling member 11, i.e., in a direction of the
beam axis, together with the holding member 36. By
selectively rotating the adjusting screws 44, the angle
between the center axis of the elemental deflection unit
10 and that of the electron gun assembly 7 can be
changed.

According to the cathode ray tube appara;us con-
structed as described above, the elemental deflection
units 10 are coupled to one another by the coupling mem-
ber 11, and thus constitute the deflection device 12, so
that all elemental deflection units 10 can be fitted to
the respective funnels 4 only by attaching the coupling
member 11 to the vacuum envelope 30. Moreover, since
the elemental deflection units 10 are secured to prede-
termined portions of the coupling member 11, they can be
arranged in predetermined positions with respect to the '
respective electron gun assemblies 7 only by attaching
the deflection device 12 to the vacuum envelope 30.

This makes the attaching/adjusting work easier than
in the case of individually aftaching the elemental
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" deflection units 10 to the respective funnels of {he

cathode ray tube. If necessary, the adjusting mechanism
19 is used to adjust with ease the position of the
elemental deflection unit 10 in relation to the electron
gun assembly 7. Thus, it is possible to provide a cath-
ode ray tube apparatus which can be manufactured in a
simple manner and has a deflection device 12 whose
position can be easily adjusted.

Then, a second embodiment accofding to the inven-
tion will be explained. In this embodiment, the same

“elements as those in the first embodiment are denoted by

corresponding reference numerals, and their detailed

‘explanation will be omitted.

As is shown in Figs. 4 and 5, elemental deflection
units 10 are attached directly to a rectangular plate-
like coupling member 11 with no adjusting mechanisms
interposed therebetween, thus constitutingla single
deflection device 12. Specifically, each elemental
deflection unit 10 has two pair of deflection coils 13
for deflecting electron beams, emitted from a corre-
Sponding electron gun assembly 7, in the vertical and
horizontal directions, a core 14 formed of a magnetic
material, and a mold 15 holding the deflection coils 13
and core 14 in predetermined positions, respectively.
The mold 15 is of a truncated cone shape, and has a
terminal table 16 provided on an outside portion thereof
for supplying deflection current to the deflection coils
13. Each elemental deflection unit 10 is attached to
the coupling member 11 with the large-diameter end of
the mold 15 fitted in a corresponding circular opening
32 of the coupling member 11.

In the second embodlment the deflection device 12
is secured to a rear plate 3 of a vacuum envelope 30 by
means of a plurality of adjusting/fixing mechanisms 21.
The mechanisms 21 are provided at the four corners of
the coupling member 11, thereby adjusting the relative
9051t10n between the coupling member 11 and the vacuum
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envelope 30 and fixing the deflection device 12 to the
vacuum envelope 30.

As is shown in Figs. 6 and 7, each adjusting/fixing
mechanism 21 has vertical walls 50 and 52 extending per-
pendicular to each other and projecting from each corner
of the coupling member 11, and a prismatic fixing por-
tion 54 projecting from a corresponding corner of the
rear plate 3. The vertical walls 50 and 52 are engaged
with the fixing portion 54, serving as an engaging por-
tion in the invention. 1In a state where the deflection
device 12 is fitted to the rear plate 3, the vertical
walls 50 and 52 oppose side surfaces of the fixing por-
tion 54, and the upper surface of the fixing portion 54
faces the lower surface of the coupiing member 11.

Each of the vertical walls 50 and 52 has a threaded
hole 55, into which a first adjusting screw 58 is
screwed. The tip of the screw 58 abuts against the side
surface of the fixing portion 54. Thué, by rotating the
first adjusting screws 58, the deflection device 12 can
be displaced in the horizontal direction, i.e., in a
direction parallel with the surface of the rear plate 3.
A threaded hole 60 is formed in the upper surface of the
fixing portion 54 such that it extends perpendicular to
the surface of the rear plate 3. A second adjusting
screw 64 is screwed in the threaded hole 60 through a
through hole 62, formed in the coupling member 11, and a
coil spring 63. Rotating the second adjusting screws 64
by the same tunes or selectively rotating the screws 64
can adjust the distance between the rear plate 3 and the
coupling member 11, or the angle therebetween. The
diameters of the through hole 62 and the coil spring 63
are set larger than that of the shaft of the second
adjusting screw 64 so as to allow the coupling member 11
to move in the horizontal direction.

The components of the adjusting/fixing mechanism 21
such as the vertical walls 50 and 52, screws 58 and 64,

etc. are formed of an electricall insulating material.
Y g
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A desired number of adjusting/fixing mechanisms can be
provided at desired locations, if they are arranged

‘between the coupling member 11 and the rear plate 3 at

locations where they do not interfere with other -
components.

Figs. 8 and 9 show a simplified structure of the
adjusting/fixing mechanism 21. This mechanism 21 has a
support bar 26 perpendicularly extending from the rear
plate 3 to the coupling member 11. The coupling member
11 has a through hole 27 larger than the diameter of the
bar 26, through which the bar 26 extends. Circular
plates 25 made of an elastic resin are secured to the
upper and lower surfaces of the coupling member 11
and close the upper and lower openings of the through
hole 27. The support bar 26 extends through the plates
25. Thus, the deflection device 12 is secured to a pre-
determined portion of the vacuum envelope 30 by means of

- frictional contact between the support bars 26 and the

plates 25. _

With the adjusting/fixing mechanism 21 constructed
as described above, horizontal adjustment of the defle-
ction device 12 is performed by moving the coupling mem-
ber 11 within a range in which the support bars 26 are
held by the plates 25. Further, vertical adjustment of
the deflection device 12 is performed by vertically mov-
ing the coupling member 11 along the support bars 26.
Adjusting some of the adjusting/fixing mechanisms 21 in
combination can adjust the inclination of the deflection
device 12 in relation to the vacuum envelope 30. These
adjusting/fixing mechanisms 21 can be arrancged as in the
second embodiment, and an appropriate max imum adjustment
amount can be obtained by use of a .support bar 26 of a
desired size and a plate 25 of a desired size.

 In the case of the cathode ray tube apparatus
according to the second embodiment or the apparatus hav-
ing the simplified adjusting/fixing mechanisms according
to the above modification, the elemental deflection
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units 10 can be accurately and simply arranged in
respective predetermined positions relating to the cath-
ode ray tube. This can easily solve the aforementioned
problems.

In summary, with the deflection device 12 having
the above-mentioned construction, upon attaching the
device 12, the elemental deflection units 10 can be
secured to the coupling member 11 in respective prede-
termined (adjusted) position by use of a standard jig
and a standard cathode ray tube, and thus constitute an
integral one body (i.e;,’the deflection device 12).
Therefore, by securing the deflection device 12 as
one body to the cathode ray tube, all the elemental
deflection units 10 can be arranged in the respective
predetermined positions after only one adjustment. In
other words, it is not necessary to adjust each of the
elemental deflection units 10.

Now, a method of manufacturing the above mentioned
deflection device by use of a standard jig will be
explained with reference to Figs. 10 to 12.

The standard jig for positioning the elemental
deflection units 10 to the coupling member 11 has a plu-
rality of position setting units 101, and a plurality of
probes 102 for measuring a deflection magnetic field.
The number of the position setting units 101 and that of
the probes 102 correspond to the number of the elemental
deflection units 10. Each probe 102 is fixed to a cor-
responding intersection of the grating of a support
frame 110, and can simultaneously measure magnetic
fields in directions of at least three axes. The probes

102 are provided in predetermined positions accurately

corresponding to the electron beams emitted from the
electron 'gun assemblies 7 of the cathode ray tube. Each
position setting unit 101 has a base 112 and four sup-.
port arms 114 projecting therefrom, and has degrees of
freedom in all directions in relation to a corresponding
probe 102. '
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To assemble the deflection device 12, first, each
elemental deflection unit 10 is temporarily fixed to the
support arms 114 of a corresponding position setting
unit 101, and then a corresponding probe 102 for measur-
ing a deflection magnetic field is inserted in the defl-
ection unit 10. 1In this state, the deflection unit 10
is energized to generate a magnetic field, and the
probe 102 measures the same. Thereafter, as is shown in
Fig. 11, each deflection unit 103 is shifted to a preset
reference position manually or automaﬁically based on
the measurement value obtained from the probe 102.

After positioning of each deflection unit 10 is
completed, the coupling member 11 is fixed to all the
deflection units 10 as shown in Fig. 12, and temporal
tacking is.released so as to remove the position setting
units 101 from.the deflection units 10, thus providing
the deflection device 12 as one body. With the defle-
ction device 12 assembled as described above, the ele-
mental deflection units 10 are accurately aligned with

.~ the electron gun assemblies 7 of the cathode ray tube.

Accordingly, attaching the deflection device 12 to the
cathode ray tube can omit adjustment of the positions of
the deflection units 10 relative to the cathode ray
tube.

However, when the deflection device 12 is attached
to the cathode ray tube; there remains possibility that
the center axis of the electron beams emitted from each
electron gun assembly 7 does not completely aligned with
the center of a corresponding region of the phosphor
screen 5. Therefore, as in the conventional cathode ray
tube apparatus, fine adjustment of positional relation-
ship among the center axis of the electron beams, the
center axis of the deflection magnetic field of the ele-
mental deflection unit 103, and the center of the corre-
sponding region of the screen is performed by use of a
centering magnet (not shown) provided on the deflection
unit, for generating magnetic field with multi
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polarities. Further, as regards rotation in the

vertical direction, there remains possibility that the
regions of the phosphor screen 5 do not completely
aligned with the elemental deflection units 10,
respectively. To overcome these, the vertical and
horizontal positions and inclination of the overall
deflection device 12 can be adjusted by the adjusting/
fixing mechanisms 21. .

With the second embodiment having the above-
described structure, a plurality of elemental deflection
units 10 are secured to the single coupling member 11 to

form the deflection device 12 as one body, so that they

can be mounted in predetermined positions corresponding
to the electron gun assemblies, respectively, only by
attaching the deflection device 12 to the cathode ray
tube. Moreover, since plural elemental deflection units
are accurately secured in predetermined positions by the
above-described manufacturing method, it is not neces-
sary to individually adjust the p051t10n of the elemen—
tal deflection units at the time of mountlng the
deflection device onto the cathode ray tube, much
facilitating the assembling work. Adjusting the
adjusting/fixing mechanisms 21 enables the positions of
the plural deflection units 10 to simultaneously be
adjusted, facilitating the position adjustment. It is
also available to provide a reference position at each
of the cathode ray tube, coupling member, and elemental
deflection unit, during the design of the apparatus. 1In
this case, if manufacturing accuracy of parts and assem-
bling accuracy of the apparatus is high, the deflection
device can be accurately positioned to the cathode ray
tube by assembling the components with reference to the
reference positions, thereby more faéilitating the posi-
tion adjustment. Further, in the embodiment, the center
axis of the electron beams can accurately be aligned
with the center of the corresponding screen region, and
deformed portions occurring in screen regions due to
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deflecting distortion can have symmetrical shapes -in

adjacent screen regions. This facilitates correction of
the deflecting distortion, with the result that a screen
image without discontinuity between adjacent screen
regions can be displayed, providing a high quallty cath-
ode ray tube apparatus.

In the first and second embodiment, adjustment of
the adjusting mechanisms for the elemental deflection
units and adjusting of the positioning/fixing mecha-
nisms can be performed automatically in accordance with
image data displayed on the screen of the cathode ray
tube or predetermined data. Specifically, by using an
automatic control device, the amount of adjustment of
the adjusting means, such as amount of rotation of the
adjusting screw is controlled based on the data. Upon
manufacturing the apparatus, the deflection device
can be moved to a desired position by input movement
data, and the adjustment operation can be performed
manually. '

The present invention is not limited to the above-
described embodiments, but can be modified without
departing from the scope thereof. _

Although in the embodiments, elemental deflection
units and a coupling member separating therefrom are
prepared, and then the units are secured to the coupling
member to form a deflection device as one body, a single
body having a portion corresponding to the elemental
deflection units and a portion corresponding to the
coupling member can be prepared in place of separate
members to be assembled later. Further, the coupling
member may have a multi-layered structure instead of the
above-mentioned single-layer structure.

Moreover, in the second embodiment, the deflection

device 12 may have adjusting mechanisms 19 for adjusting

the elemental deflection units 10 in relation to the
coupling member 11 as in the first embodiment.
In the embodiments described above, all elemental
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deflection units are secured to a 51ngle coupllng

" member. Nonetheless, in the invention, the deflecting

units of each row or each column may be secured to one
coupling member. Also in this case, the plurality of
elemental deflection units can simultaneously be
attached to the cathode ray tube, facilitating the manu-
facture of the apparatus or the position adjustment than
in the case where the elemental deflection units are
attached to the cathode ray tube one by one. It is a
matter of course to provide another parts on the cou-
pling member. Although each of the elemental deflection
units has the mold, each of the elemental deflection
units is oniy required to include deflection coils and
the mold may be omitted.

In addition, although in the embodiments, the
adjusting mechanism and the centering magnet are used to
align the center axis of the electron beams with the
center of the deflection magnetic field, electrical
correcting means may be used in place of them. In the
case where each electron gun assembly is arranged with
extreme accuracy relative to the phosphor screen, the
above correction means can be omitted.

vet furtheér, although in. the embodiments, explana-
tion is given of a color cathode ray tube wherein the
individual electron gun assembly emits three electron
beams, the invention is not limited to this, but appli-
cable also to a monochrome cathode ray tube in which an

individual electron gun assembly for emitting a single

electron beam is provided in a neck, a beam index type
cathode ray tube, or to a color cathode ray tube in
which equivalent three electron beams are obtained from
a single electron beam, emitted from each electron gun
assembly, by use of electromagnetic deflection or elec-
trostatic deflection.
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CLAIMS

1. A cathode ray tube apparatus comprising:

a phosphor screen (5); '

a plurality of electron gun assemblies (7), each
for emitting at least one electron beam to the phosphor
screen; and R

deflection means (12) having a plurality of elemen-
tal deflection units (10) corresponding to the electron
gun assemblies, for deflecting the electron beams emit-
ted from the electron gun assemblies to scan the phos-
phor screen dividedly;

characterized in that

said deflection means (12) includes coupling means

-(ll) for coupling at least two of the elemental defl- -
-ection units (10) to one another. '

2. A cathode ray tube apparatus accordlng to

~ claim i, characterized in that said deflection means

(12) includes means for adjusting the positions of the
elemental deflection units (10).

3. A cathode ray tube apparatus according to
claim 2, characterized in that said adjusting means
has a plurality of elemental adjusting means (19) for
adjusting the positions of the elemental deflection
units (10) in relation to the coupling means (1l1).

4. A cathode ray tube apparatus according to
claim 3, characterized in that each of said elemental
adjusting means (19) includes first adjusting means (40) °
for adjusting the elemental deflection unit (10) in a
direction substantially perpendicular to a beam axis,
and second adjusting means (44) for adjusting the ele-
mental deflection unit in a direction substantially in
parallel to the beam axis.

5. A cathode ray tube according to clalm 4, char-
acterized by further comprising a plurality of annular
holding member (36) each provided between a correspond-
ing one of the elemenfal deflection units (10) and the

LTy
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coupliﬂg means (11), and in that said first adjusting"
means has means for fixing the elemental deflection unit
to the holding member such that the elemental deflection.
unit (10) is movable in a radial direction of the hold-
ing member (36), and said second adjusting means has
means for fixing the holding member (36) to the coupling
means (11) to be movable in an axial direction of\the
holding member (36).

6. A cathode ray tube according to claim 1, char-
acterized in that said coupling means includes a cou-
pling member (11) having a plurality of openings (32)
each of which correspondé to the electron gun assemblies
(7), and said deflection means (12) includes a plurality
of elemental Equsting'means (19), each for securing the
corresponding elemental deflection unit (10) to the cou-
pling member (11) so that the elemental deflection unit
is located around a corresponding one of the openings
and adjustable in positibn;

7. A cathode ray tube apparatus comprising:

a vacuum envelope (30) having a substantially
rectangular first plate (1), and a second plate (3)
shaped substantially rectangular and located in parallel
with the first plate;

a phosphor screen (5) formed on an inner surface of
the first plate; ”

a plurality of electron gun assemblies (7), each
for emitting'at least one electron beam to the phosphof
screen; and ' -

deflection means (12) for deflecting the electron
beams emitted from the electron gun assemblies, the def-
lection means having a plurality of elemental deflection
units (10) corrésponding to the electron gun assemblies,
for deflecting the electron beams to scan the phosphor

- screen dividedly;

characterized in that:
said deflection means (12) includes coupling means
for coupling the elemental deflection units (10) with

# ¢ L M s ¥
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one another, and fixing means for fixing the coupling
means to the deflection means. ‘

8. A cathode ray tube apparatus according to
claim 7, characterized in that said fixing means has
adjusting means (21) for adjusting the position of
the coupling means (11) in relation to the second
plate (3).

9. A cathode ray tube apparatus according to
claim 8, characterized in that said fixing means.
includeé a plurality of fixing portions (54) provided on
the second plate (3) and a plurality of engagement por-
tions (50, 52) provided on the coupling means (11) and
engaged with the fixing portions, respectively, and

said adjusting means (21) includes a plurality of
first adjusting means for attaching the engagement por-
tions (50, 52) to the fixing portions (54) such that the
coupling'means is movable in a direction substantially
parallel with the second plate, and a plurality of
second adjusting means for attaching the coupling means
to the fixing portions to be movable in a direction
substantially perpendicular to the second plate.

10. A cathode ray tube apparatus according to
claim 9, characterized in that said first adjusting
means includes a plurallty of first adjusting screws
(58) each screwed in a corresponding one of the engage-
ment portions (50, 52) and having a tip end contacting a
corresponding one of the fixing portions (54)) and the
second adjusting means includes a plurality of second
adjusting screws (64) screwed in the fixing portions
through the coupling means.

11. A cathode ray tube apparatus according to
claim 8, characterized in that said fixing means
includes a plurality of support bars (26) projecting
from the second plate (3); a plurality of through
holes (27) formed in the coupling means (11) and having
a diameter larger than a diameter of the support bar,
the support bars extending through the through holes[

R
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respectively; and a plurality of elastic members (25)

fixed to the coupling means so to cover the through
holes and engaged with the support bars, respectively.

12. An cathode ray tube apparatus according to
claim 7, characterized in that said coupling-meahs has a
substéntially.rectangular plate-like coupling member
(11) arranged to face the second plate (2) and having a
plurality of openings (32) through'which the electron
gun assemblies (7) extend, and the elemental deflection
units (10) are attached to the coupling member and
located around a corresponding one of the electron gun
assemblies.

13. A method of manufacturing a cathode ray.tube
apparatus, said method characterized by comprising the
steps of:

preparing a vacuum envelope (30) including a

| phosphor screen .(5), and a plurality of electron gun

assemblies (7), each for emitting at least one electron
beam to the phosphor screen;

preparing a plurality of elemental deflection units
(10) -for deflecting the electron beams emitted from the
electron gun assemblies to scan the phosphor screen
dividedly;

fixing the elemental deflection units to predeter-
mined portions‘of a coupling member (11); and

attaching the coupling member, to which the elemen-
tal deflection units are fixed, to the vacuum envelope
so that the elemental deflection units are arranged at
predetermined positions, respectively.

14. A method according to claim 13, characterized
by further comprising a step of adjusting the positions
of the elemental deflection units (10) in relation to
the electron gun assemblies (7) after the coupling mem-
ber (11) is attached to the vacuum envelope (30).

15. A method according to claim 14, characterized
in that said adjusting step includes adjusting the posi-
tion of each of the elemental deflection units (10) in

I -
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relation to the coupling member.

16. A method according to claim 14, characterized
in that said adjusting step includes adjusting the
position of the coupling member (11) in relation to the
vacuum envelope (30). '

17. A method according to claim 13, characterized
in that said fixing step includes temporarily position-
ing the elemental deflection units (10), generating a
magnetic field from each elemental deflection unit
temporarily positionéd, measuring the magnetic field,
adjusting the position of each elemental deflection unit
based on the measured value, and fixing the elemental
deflection units to the coupling member (10) after
adjustment.
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ABSTRACT

A picture apparatus includes a vacuum envelope (30)
which has a phosphor screen (5)_and a plurality of elec-
tron gun assemblies (7) for emitting electron Béams to
the phosphor screen, and a deflection device (12) for
deflecting the electron beams emitted from the electton
gun assemblies. The deflection device has a plate-like
coupling member (11) arranged to face the vacuum
envelope, and a plurality of elemental deflection units
(10) for deflecting the electron beams to scan the phos-
phor screen dividedly. The deflection units are fixed
to the coupling member and located at positions,
respectively.
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ABSTRACT

CATHODE RAY TUBE APPARATUS AND METHOD
OF MANUFACTURING THE SAME

A picture apparatus includes a vacuum envelope (30)
which has a phosphor screen (5) and a plurality of elec-
tron gun assemblies (7) for emitting electron beams to
the phosphor screen, and a deflection device (12) for
deflecting the electron beams emitted from the electron
gun assemblies. The deflection device has a plate-like
coupling member (11) arranged to face the vacuum

- envelope, and a plurality of elemental deflection units

(10) for deflecting the electron beams to scan the phos-
phor screen dividedly. The deflection units.are fixed
to the coupling member and located at positions,
respectively. ‘

Fig. 2
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CATHODE RAY TUBE APPARATUS AND METHOD OF
MANUFACTURING THE SAME

Background of the Invention
1. Field of the Invention

This invention relates to a cathode ray tube apparatus
according to the preamble of claim 1 wherein a phosphor
screen is dividedly scanned by a plurality of electron beams,
and ‘a method of manufacturing the cathode ray tube apparatus.
2. Description of the Releted Art " |

rahle research has been
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é ocment of a stancderd-formet
or a wide-screea type high-resolution cathode ray tubs
suitable for high-guality brosdcesting. TIn generzl, in

order to achieve a2 cathode ray tube of high resolutich,
an

cr
]

ne spot diameter of
s

e
'screen must be reduced. To this end, in the prior art,

the structure of an elettrode of an electron gun assen
bly was improved, or the czliber aad/or length of the
electron gun assembly was increased. Kowever, ths
results obtained so far have not beena fully
satisfectory, the main reason for this being that the
distance between the electron gun assembly and the phos-
phor screen increases in accordance with an increase in
the size of the cathode'ray tube, with the result that
the megnification of the electron lens increases
excesSively.' Accordingly, in order to achieve high-
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resolution, it is most important that the Jistance

(depth) between the electron gun assembly and the phos-
phor screen be reduced. In addition, if the deflection
angle of an electron beam is increased, the difference

in magnification between the center area and peripherzl

~area of the phosphor screen increases. Thus, wide-angle

deflection is not advantageous for achieving high
resolution.

To overcome the above-described disadvantage, EP 0
471 359 A3 discloses a cathode-ray tube in which a flat
f;ce plate is employed and a phosphor screen is continu-
ously formed on the inner surface of the face plate and
comprises a plurality of regions which are simultane-
ously and independently scanned by electron bezms
emitted from a plurality of electron gun assembles. It
is necessary to provide” support means in the cathode-
ray tube for supporting the face plate against the
atmospheric pressure eppliecd thereto.

KEowever, even if the scr
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is necessary to adjust the deflection units
indivicdually. This can be performed in the case whe
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a small number of deflection units are employed, or
where @ monochrome image cethode ray tube which cen be
adjusted in a comparatively simple manner is used.
However, an increase in the number of the deflection
units will make it difficult to perform such adjustment.
Further, in the case of & color image cathode ray tube,
it is necessary to perform zdjustment for color purity
or beam-converging, in addition to such edjustment as
moving a reproduced image in the vertical direction and
horizontal direction, znd/or rotating the same. Thus,
it is extremely difficult to zdjust 21l the deflection
units appropriately. Another color cathode ray tube disclosing the

features of the preamble of claim 1 and having a similar structure as the
tube mentioned above is described in EP-O 356823A1.

- Summary of the Invention

The present invention is contrived in consideration
of the zbove circumstances and its object is to provide
2 cathode ray tube appareztus of a type wherein a phos-
phor scréen is dividedly scanned in a plurality of
regions by a plurality of electron beams, and wherein a
deflection device for respectively deflecting the elec-
tron beams to the predetermined regions can easily be
adjusted in position reletive to the cathode ray tube,
and also to proéide 2 method of manufacturing the

zpparatus.

_—
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To attazin the above object there is provided a cathode
ray tube apparatus comprising: a vacuum envelope having a
face plate and a plurality of funnels; a phosphor screen
formed on an inner surface of said face plate; a plurality of
electron gun assemblies, each for emitting at least one
electron beam to said phosphor screen; and deflection means,

- attached to said vacuum envelope, for deflecting said

electron beams emitted from said electron gun assemblies,
said deflection means including a plurality of elementary
deflection units, each of which corresponds to one electron
gun assembly in said plurality of electron gun assemblies,
for deflecting said at least one electron beam emitted by
that electron'gun assembly, characterized in that said

' deflection means includes coupling means not being part of the

envelope, for coupling at least two of said elementary deflection
units associated with separate electron gun assemblies to one
another. . .

According to a preferred embodiment of this cathode ray
tube spparatus said vacuum envelope has a substantially
rectangular first plate as the face plate, and a second plate
shaped substantially rectangular and located in parallel with
the first plate; and fixing means for fixing the coupling
means to the second plate.

To attain the above object of invention there is also
provided a msthod of manufacturing a cathode ray tube |
apparatus, said method comprising the steps of:

preparing a vacuum envelope including a phosphor screen,
and & plurality of electron gun assemblies, each for emitting
at least ons electron beam to the phosphor screen; preparing
a plﬁrality of elemental deflection units, each elemental
deflection unit in said plurality of elemertal deflection
units being associated with one electron gun assembly in said
plurality of gun assemblies for deflecting the electron beams
emitted from the electron gun assemblies to scan the phosphor
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screen dividedly; fixing at least two elemental deflection
units to predetermined portions of & coupling member, and
attaching the coupling member, to which the elemental
deflection units are fixed, to the vacuum envelope so that
the elemental deflection units are arranged at pre_detemined

portions, respectively.

Preferably, the deflection means has a plurality- of adjusting
means for adjusting the positions of the
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The mold 15 is of a truncated cone shape,

interference

and has a terminal table 16 provided on an outside pof—
tion for supplying deflection current to the deflection
coils 13.

The coupling member 11 is formed rectangular and
has substantially the same size eas the rear plate 3
of the vacuum envelope 30, and has 20 (= 5 rows
4 columns) circular openings 32 formed therein and accu-
rately aligned with the funnels 4. Three threaded holes
34 are formed in the coupling member 11 around each
opening 32.
electrically

The coupling member 11 is formed of an
insulating material so as to restrain

in magnetic field between adjacent defle-
ction units 10 or loss due to eddy current.

Each adjusting mechanism 19 has an annular holding
member 35, in which a large-diemeter end of the mold 15
of a coréesnondinc deflection unit 10 is inserted. The
holding member 36 has a plurality '
holes 33 formed therein wit
circumfer 1

v 0
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36, opposed
ing members 38§,

¢4 are formed Qf an electricelly insulating materiel so

2

as not to affect the operation of the elemental defl-

ection

units 10.
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To assemble the defléction device 12, first, each
elemental deflection unit 10 is temporarily fixed to the
support arms 114 of a corresponding position setting
‘unit 101, and then a corresponding probe 102 for measur-
ing a deflection magnetic field is inserted in the defl-
ection unit 10. In this state, the deflection unit 10
is energized to generate a magnetic field, and the
probe 102 measures the same. Th8reafter, as Is shown in

Fig. 11, each deflection unit'103+is shifted to a preset.

reference position manually or automatically based on
the measurement value obtained from the probe 102.
After positioning of each deflection unit 10 is
completed, the coupling member 1l is fixed to 2ll the
deflection units 10 as shown in Fig. 12, and temporal
tacking is released so as to remove the position setting
units 101 from the deflection units 10, thus providing
the deflection device 12 as one body. With the defle-
ction device 12 assembled as described abaove, the ele-
mental deflection units 10 are accurately aligned with
the electron gun essemblies 7 of the cathode ray tube.
Accordingly, atteching the deflection device 12 to the
cathode ray tube can omit adjustment of the positions of
the deflection un* ts 10 relative to the cathode ray.
tube. _ '
.Howaver, when the deflecticn device 12 is attached
to the cathode ray tube, there remazins possibility that
the center axis of the electron beams emitted from ezach
electron cun essembly 7 are : not completely aligned with
the center of a corresponding raegion of the phosphor
screen 5. Therefore, &s in the conventionel cathode reay
tube zpparatus, fine adjustment of positional reletion-
ship zmong the center axis of the electron beams, the
center axis of the deflection magnetic field of the ele-
mental) deflection unit 103, and the center of the corre-
sponding region of tha screen is performed by use of a
centering magnet (not shown) provided on the deflection
unit, for generating magnetic field with multi

REPLACED
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polarities. Further, as regards rotation in the
vertical direction, there remains possibility that the
regions of the phosphor screen 5are not completely
2ligned with the elemental deflection units 10,

respectively. To overcome these, the vertical and

horizontal positions and inclination of the overall
deflection device 12 can be adjusted by the adjusting/
fixing mechanisms 21.

With the second embodiment having the above-
described structure, a plurality of elemental deflection
units 10 are secured to the single coupling member 11 to
form the deflection device 12 as one body, so that they
can be mounted in predetermined positions corresponding
to the electron gun assemblies, respectively, only by
attaching the deflection device 12 to the cathode ray
tube. Moreover, since plural elemental deflection units
are accufately secured in predetermined positions by th
bove-described manufacturing method, it is not neces-

n édevice onto the czthode ray tube, much
facilitating the assembling work. Adjusting the
adjusting/fixing mechanisms 21 enzbles the positions of
the plurzl deflection units 10 to simultzneously be
adjusted, facilitating the pesition adjustment. It is

1so zvailable to provide 2 refersnce pos ' f

2
cdevice can ba accurately po 3
tube by asssmbling the components with r
reference positions, thereby more f

tion adjustment. Further, in the embodiment, the center

axis of the electron beams can accurately be aligned
with the center of the corresponding screen region, and
deformed portions occurring in screen regions due to

‘THIS SHEET HAS BEEN
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flectlng distortion can have symmetrJE—I'shapes in
adjacent screen regions. This facilitates correction of
the deflecting distortion, with the result that a screen
image without discontinuity between adjacent screen
regions can be displayed, providing a high quality cath-
ode ray tube apparatus.

In the first and second embodiment, adjustment of.
the adjusting mechanisms for the elemental deflection
units and adjusting of the positioning/fixing mecha-
nisms can be performed automatically in accordance with

‘image data displayed on the screen of the cathode ray

tube or predetermined data. Specifically, by using an
automatic control device, the amount of adjustment of
the adjusting means, such as zmount of rotation of the
adjusting screw is controlled based on the data. Upon
manufacturing the apparatus, the deflection device
can be moved to a desired position by input movement
data, and the adjustment operation can be performed.

-manually. .

The present invention is not limited to the above-
3 codiments, but can be modified without
ting from ths scope of the appended claims. '

{

i r
Although in the embodiments, elemental deflection
units and a2 coupling member ‘ssparating thérgfrém'are
prepared, and then the units are secured to the éoupliﬁg
member to form a2 deflection device as one body, a single

- body having a portion corresponding to the elemental

deflection units and a2 portion corresponding to the
coupling member can be prepared in place of separate
members to be assembled later. Further, the coupling
member mzy have a multi-layered structure instead of the
above-mentioned single-layer structure.

Moreover, in the second embodiment, the deflection
device 12 may have adjusting mechanisms 19 for adjusting
the elemental deflection units 10 in relation to the
coupling member 11 as in the first embodiment.

-In the embodiments described above, all elemental

- This Sheet Has Been Rep laced
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Claims

1. A cathode ray tube apparatus comprising:

a vacuum envelope (30) having a face plate (1) and a-
plurality of funnels (4);

a phosphor screen (5) formed on an inner surface of said
face plate;

a2 plurality of electron gun assemblies (7), each for
emitting at least one electron bezm to said phosphor scresn;
and _

deflection means (12) attached to said vacuum envelops,
for deflecting said electron beams emitted from said electron

gun assemblies to scan the phosphor screen dividedly, said
deflection means including a plurality :0of elemental deflection
units (10), each of which corresponds to one electron gun
assembly in said plurality of electron gun assemblies, for
deflecting 'said at least one electrqn beam eniitt_:ed by that
electron gun assembly,

characterized in that

said deflection means includes coupling means (11) not
‘being part of the enevelope, for coupling at least two of said
elemental deflection units (10) associated with separate
electron gun assemblies (7) to one another.

2. A cathode ray tube apparatus &according to claim 1,
characterized in that said deflection means (12) includss
means for adjusting the positions of the elemsntal deflection
units (10).

3. A cathodes ray tube spparatus according to claim 2,
characterized in that said adjusting means has z plurality of
elemental adjusting msans (19) for adjusting the positions of
the elemental deflection units {10) in relation to the

_—

TR i

coupling means (11).
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4. A cathode ray tube apparatus according to claim 3,
characterized in that each of said elemental adjusting means
(19) includes first adjusting means (40) for adjusting the
elemental deflection unit (10) in a direction substantially
perpendicular to a beam axis, and second adjusting means (44)

. for adjusting the elemental deflection unit in a direction

substantially in parallel to the beam axis.

5. A cathode ray tube apparatus according to claim 4,
characterized by further comprising a plurality of annular
holding members (36) each provided between a torresponding
one of the elemental deflection units (10) and the coupling
means (11), and in that said first adjusting means has means
for fixing the elemental deflection unit to the holding
member such that the elemental deflection unit (10) is
movable in a radial direction of the holding wmember (36), and
said second adjusting means has means for fixing the holding
member (36) to the coupling means (11l) to be movable in an
axial direction of the holding member (36).

6. A cathode ray tube apparatus according to claim 3,
4 or 5, characterized in that said coupling means includes a
coupling member (11) having a plurality of openings (32) each
of which corresponds to one of the electron gun assemblies

-——

(7), and each of said plurality of elemental adjusting means (19)
securing the corresponding elemental deflection unit (10) to

the coupling member (11) so that the elemental deflection
unit is located around a corresponding one of the openings

and adjustable in.position.

7. 2 cathode ray tube apparatus according to one of
the preceding claims, characterized in that

said vacuum envelope (30) has a substantially
rectangular first plate (1) as the face plate, and a second
plate (3) is shaped substantially rectangular and located in

paréllel with the first plate; and
I
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to the second plate (3).

8. 2 éathode'ray tube épparatus according to claim 7,

. characterized im that said fixing wmeans has adjusting means

(21) for adjusting the position of the coupling means (11) in
relation to the second plate (3).

9. A cathode ray tube apparatus according to claim 8,
characterized in that said fixing means includes a plurality
of fixing portions (54) provided on the second plate (3) and
a plurality of engagement portions (50, 52) provided on the
coupling means (11) and engaged with the fixing portionms,
resnectively, and .

said adjusting means (21) includes a plurality of first
adjusting means for attaching the engagement portions (50,
52) to the fixing portions (54) such that the coupling means
is movable in a direction substantially parallel with the
second plate, and a plurality of second adjusting means for
attaching the coupling wmeans to the fixing portions to be
wmovable in a direction substantially perpendicular to the
sescond plzate.

10. A cathode ray tube apparatus according to claim 9,

characterized in that sazid first adjusting means includes a

plurality of first adjusting screws (58) each screwed in a
corresponding one of the engagement portions (50, 52) and
having a tip end contacting a corresponding one of the fixing

' portions (54), and in that the second adjusting means

includes a plurality of second adjusting screws (64) screwed
in the fixing portions through the coupling means.

11. A cathode ray tube apparatus according to claim 8,
characterized:in that sazid fixing means includes a plurality
of support bars (26) projecting from the second plate (3);

a2 plurality of through holes (27) formed in the coupling
mzans (11) and having a diameter larger than a diameter of

A
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the support bar, the support bars extendingg through-the—
through holes, respectively; and

a plurality of elastic members (25) fixed to the
coupling means so to cover the through holes and engaged with
the support bars, respectively.

12. ' A cathode ray tube appératus according to one of
claims 7 to 11 in combination with claim 1, characterized in
that said coupling means has a substantially rectangular
plate-like coupling member (11) arranged to face the second
plate (2) and having a plurality of openings (32) through
which the electron gun assemblies (7) extend, and the
elemental deflection units (10) are attached to the coupling
member and located around a corresponding one of the electron
gun assemblies. '

13. A method of manufacturing a cathode ray tube
apparatus, said method comprising the steps of:

preparing a vacuum envelope (30) including a-phosphor
screen (5), and a plurality of electron gun assemblies (7),
each for emitting at -least one electron bsam to the phosphor
screen;

preparing a plurality of elemental deflection units
(10), each elemental  deflection unit in said plurality.’ of
elemental deflection units being associsted with one electron
gun assembly in said plurality of gun assemblies for
deflecting the electron beams emitted from the electron gun
assemblies to scan the phosphor screen dividedly;

fixing at least two elemental deflection units to
predetermined portions of a coupling member (11), and

attaching the coupling member, to which the elemental
deflection units are fixed, to the vacuum envelope so that
the elemental deflection units are arranged at predetermined

positions, respectively.

14. A method according to claim 13, further comprising
a step of adjusting the positions of the elemental deflection

B
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units (10) in relation to the electron gun assemblies (7)

after the coupling member (11) is attached to the vacuum

envelope (30).

15. A method according to claim 14, wherein said

adjusting step includes adjusting the position of each of the

elemental deflection units (10) in relation to the coupling
member.

16. A method according to claim 14, wherein said
adjusting step includes adjusting the position of the
coupling member (11) in relation to the vacuum envelope (30).

17. A method according to claim 13, wherein said fixing
step includes temporarily positioning the elemental
deflection units (10), generating a magnetic f£ield from each
elemental deflection unit temporarily positioned, measuring
the magnetic field, adjusting the position of each elemental
deflection unit based on the measured value, and fixing the
elemental deflection units to the coupling member (10) zafter

adjustment.

This Sheet Has Been Replaced
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CATHODE RAY TUBE APPARATUS AND METHOD OF
MANUFACTURING THE SAME

) . Background of the Invention
' 1. Field of the Invention

This invention relates to a cathode ray tube apparatus
according to the preémble of claim 1 wherein a phosphor
5 screen is dividedly scanned by a plurality of electron beams,
and a method of manufacturing the cathode ray tube apparatus.
2. Desériotion of the Related Art |
In receat years, consiée:ab‘e researcb has been
conducted regarding th

ﬂ)

G
10 . or & wide-screen type high- :eso1Ution ca;hoc- ray tube
suitable for high-guality broaécasting. In general, in
rder to achieve 2 cathode ray tu v
) the spot diameter of an electron bezm on 2 phosphor
ior

e

‘SCreen must be reduced.. To this end, in the prio

15 the structure of an electrode of 2n electron gun assem-
bly was improved, or the caliber 2ad/or 1 of
electron gun assemdbly was increzsed. Kowever, the
results obtained so far have not been fully
satisfactory, the main reason for this being that the

20 distance between the electron gun assemdbly znd the phos-
phor screen increasses in accordance with an increase in
the size of the cathode'ray tube, with the result that
the meagnification of the electron lens increases '
excessively."Accordingly, in order to achieve high
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resolution, it is most important that the distance
(depth) between the electron gun assembly 2nd the phos-
ohor screen be reduced. 1In a2édition, if the deflection
angle of an electron beam is increased, the difference
5 in magnification between the center area and peripheral
~area of the phosphor screen increases. Thus, wide-angle
deflection is not advaentageous for achieving high
resolution.
To overcome the above-described dissdvantage, EP 0
10 471 359 A3 discloses a cathode-ray tube in which a flat
face plate is employed and a phosphor screen is continu-
) ously formed on the inner suriace of the face plate and
comprises a plurality of regions which are simultane-
ously and independently scanned by electron beams
15 emitted from a plurelity of electron gun assembles. It
is necessary to provide” support means in the cathode-
ray tube for sugporting the face plate against the
ztmospheric préssure epplied thereto.
Eowevar, even if the screen is formed integrally
20 2né the support means is proviéed in the c
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ity of indsgpende c un assemdlies, and & plu-
relity of deflection units (elementel deflection units)
30 for deflecting plurel electron beams emitted frem the
electron cun assemblies to scan 2 predetermined number
of ragicns of the phosphor screen dividedly. Tne number
of the deflection units is egual to that of the electron
cun asssmblies. To meke invisible the connegting por-
35 tions of adjeacent regions scanned independently of one
another, it is necessary to a2djust the deflection units
individually. This can be performed in the case where
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a small number of deflection units are employed, or
where 2 monochrome imege cethode ray tube which cen be
adjusted in a comparatively simple manner is used,
However, an increase in the number of the deflection
5 units will make it difficult to perform such edjustment.
Further, in the case of @ color image cathode ray tube,
) it is necessary to perform 2djustment for color purity
) or beam-converging, in 2ddition to such edjustment as
moving a reproduced image in the vertical direction znd
10 horizontel direction, znd/or rotating the same. Thus,
it is extremely difficult to zdjust 211 the deflection
units appropriately. Another color cathode ray tube disclosing the

features of the preamble of claim 1 and having a similar structure as the
tube mentioned above is described in EP-O 356823A1.

- Surmmary of the Invention |
The present invention is contrived in consideration
15 of the above circumstances znd its object is to provide
a2 czthode ray tube apparatus of a type wherein a phos-
) phor scréen is dividedly scanned in a plurality of
regions by & plurality of electron beams, and wherein 2
deflection device for respecﬁively deflecting fhe elec-
20 tron beams to the predetermined regions can easily be
adjusted in position relative to the cathode rey tube,
and 2lso to provide a method of manufacturing the

apparetus,
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To attzin the above object there is provided a cathode
ray tube apparatus comprising: a vacuum envelope having a
faée plate and a plurality of funnels; a phosphor screen
formed on an inner surface of said face plate; a plurality of
electron gun assemblies, each for emitting at least one
electron beam to said phosphor screen; and deflection means,
attached to said vacuum envelope, for deflecting said
electron beams emitted from said electron gun assemblies,
said deflection means including a plurality of eleméntary
deflection units, each of which corresponds to one electron
gun assembly in said plurality of electron gun assemblies,
for deflecting said at least one electron beam emitted by
that electron gun assembly, characterized in that said
deflection means includes coupling-means not being part of the
envelope, for coupling at least two of said elementary deflection
units associated with separate electron gun assemblies to one
another. _ -

According to a preferred embodiment of this cathode ray
tube apparatus said vacuum envelope has a substantially
rectangular first plate as the face plate, and a second plate
shaped substantially rectangular and located in parallel with-

_the first plate; and fixing means for fixing the coupling

means to the second plate.

To attain the above object of invention there is also
provided a msthod of manufacturing a cathode ray tube
apparatus, said method comprising the‘steps of:

preparing a vacuum envelope including a phosphor screen,
and & plurality of electron gun assemblies, each for emitting
at least one electron beam to the phosphor screen; preparing
a plurality of elemental deflection units, each elemental

deflection unit in said plurality of elemerital deflection

units being associated with one electron gun assembly in said
plurality of gun assemblies for deflecting the electron beams
emitted from the electron gun assemblies to scan the phosphor
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screen dividedly; fixing at least two elemental deflection
units to predetermined portions of. a coupling member, and
attaching the coupling member, to which the elemental
deflection units are fixed, to the vacuum envelope so that

5 the elemental deflection units are arranged at predetermined

portions, respectively.

Preferably, the deflection means has a plurality of adjusting
means for adjusi:j.ng the positions of the
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respectively. The mold 15 is of a truncated cone shape,
and has a terminal table 16 provided on an outside pof—
tion for supplying deflection current to the deflection
coils 13.
_ The coupling member 11 is formed rectangular and
has substantially the same size as the rear plate 3
of the vacuum envelope 30, 2nd has 20 (= 5 rows =x -
4 columns) circular openings 32 formed therein and accu-
rately aligned with the funnels 4. Three threaded holes
‘10 34 are formed in the coupling member 11 around each
opening 32. The coupling member 11 is formed of an
) electrically insulating meterial so as to restrain
“interference in magnetic field between adjacent defle
ction units 10 or loss due to eddy current.
15 Each adjusting mechanism 19 has an annular holding
member 3§, in which a large-dizmeter end of the mold 15§

20

sc i
30 11l throuch
el 1

ing members 36, first and second 2 justing screws 40 and

35 44 a2re formed Qf an electricelly insulating material so
-85 not to affect the ogeration of the elemental defl-
ection units 10.
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To assemble the deflection device 12} first;—esch

elemental deflection unit 10 is temporarily fixed to the
support arms 114 of a corresponding position setting
unit 101, and then a corresponding probe 102 for measur-

‘S ing a deflection magnetic field is inserted in the defl-
ection unit 10, In this state, the deflection unit 10
is energized to generate a magnstic field, aad the
probe 102 measures the same. ThBreafter, as is shown in
Fig. 11, each deflection unit-'1034is shifted to a preset:

10 reference position manuvally or sutomatically based on

) the measurement value obtained from the probe 102.

After positioning of each deflection unit 10 is
completed, the coupling member 11 is fixed to all the
. deflection units 10 as shown in Fig. 12, and temporal

1s tacking is released so as to remove the position setting

) units 101 from the deflection units 10, thus providing
the deflection device 12 as one body. With the defle-
ction device 12 assembled es described above, the ele-
mental deflection units 10 azre accurately aligned with

20 the electron gun esssemblies 7 of the cathode ray tube.
Accordingly, attaching the deflection device 12 to the
cathode ray tube can omit aéjustment of the positions of
the deflection units 10 relative to the cathode rey.

tube. )

) 25 Howaver, when the deflection device 12 is attached
to the cazthode ray tube, thereremains possibility that
the center exis of the electron beams emitted from each
electron cun essembly 7 are . not completely aligned with
the center of 2 corresponding region of the phosphor

3o screen 5. Therefore, &s in the conventionel cathnode ray
tube zpparatus, fine adjustmeat of positional reletion-
ship among the center a2xis of the electron beazms, the

' center axis of the deflection magnetic field of the ele-
mental deflection unit 103, and the center of the corre-

35 sponding region of thea screen is performed by use of a
centering magnet (not shown) provided on the deflection.
unit, for generating magnetic ffeld with multi
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polarities. Further, as regards rotation in the
vertical direction, there remains possibility that the
regions of the phosphor screen 5 are not completely
aligned with the elemental deflection units 10,
respectively. To overcome these, the vertical and
horizontal positions and inclination of the overall
deflection device 12 can be adjusted by the adjusting/
fixing mechanisms 21.

With the second embodiment having the above-
described structure, a plurality of elemental deflection
units 10 are secured to the single coupling member 11 to
form the deflection device 12 as one body, so that they
can be mounted in predetermined positions corresponding
to the electron gun assemblies, respectively, only by
attaching the deflection device 12 to the cathode ray
tube. Moreover; since plurel elemsntal deflection units
are accufately secured in predetermined positions by the
above-described manufacturing method, it is not neces-
the position of the elemen-

L.
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s} n cevice onto t
facilitating the assembling work. Adjusting the
adjusting/fixing mechanisms 21 enzbles the positions of
the plurzl cdeflection units 1¢ to simult aeousiy be

2 i fiz vesition a4 \

in
ing accurecy of the appa
evice can te accuratel¢ D 4
tube by asssmbling the components wi
reierence positions, thereby more £ s
tion adjustment. Further, in the embodiment, the center
a2xis of the electron beams can accurately be aligned
with the center of the corresponding screen region, and

deformed portions occurring in screen regions due to
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deflecting distortion can have symmetrical shapes—im
adjacent screen regions. This facilitates correction of
the deflecting distortion, with the result that a screen
image without discontinuity between adjacent screen

ode ray tube epparatus.

In the first and second embodiment, adjus{ment of
the adjusting mechanisms for the elemental deflection
units and adjusting of the positioning/fixing mecha-
nisms can be performed automatically in accordance with
image data displayed on the screen of the cathode ray
tube or predetermined data. Specifically, by using an
automatic control device, the amount of adjustment of
the adjusting means, such as azmount of rotation of the
adjusting screw is controlled based on the data. Upon
manufacturing the apparatus, the deflection device
can be moved to a desired position by input movement
data, and the adjustment operation can be performed
manually.

The present invention is not limited to the above-
described embodiments, but can be modified without
ceparting from the scope of the appended claims. |

Although in the embodiments, elemental deflection
units and a2 coupling member ssparating thérgfrdm'are
prepared, and then the units zre secured to the coupling
member to form a Geflection device as one body, a single
body having a portion corresponding to the elemental
deflection units and 2 portion corresponding to the

coupling member can be prepared in place of separate

members to be assembled later. Further, the coupling
member may have a multi-layered structure instead of the

~@bove-mentioned single-layer structure.

Moreover, in the second embodiment, the deflectioca
device 12 may have adjusting mechanisms 19 for adjusting
the elemental deflection units 10 in relation to the
coupling memder 11 as in the first embodiment.

In the embodiments described above, all elemental
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Claims

1. A cathode ray tube apparatus comprising:

a vacuum envelope (30) having a face plate (1) znd =z
plurality of funnels (4);

a phosphor screen (5) fornca on an inner surface of said

5 face plate;

a plurality of electron gun assemblies (7), each for
emitting at least one electron bezm to said phosphor scresn;
and |

.) deflection means (12) attached to said vacuum envelope,
10 for deflectinq said electron bezms emitted from said electron

gun assemblies to scan the phosphor screen dividedly, said
deflection means including a plurality:of'elementaldeflection
units (10), each of which corresponds to one electron gun
assembly in said plurality of . electron gun assemblies, for
deflecting 'said at least one electron beam emitted by that
electron gun assembly,

characterized in that

said deflection means includes coupling means (11) not

‘being part of the enevelope, for coupling at least two of said

) elemental deflection units (10) associated with separate
7 electron gun assemblies (7) to one another.
2. A cathode ray tube apparatus according to claim 1,

characterized in that said deflection means (12) includes
means for adjusting the positions of the elemsntal deflection
25 units (10).

3. 2 cathods ray tube zpparatus according to clzim 2,
characterized in that szid adjusting mezns has a plurality of
elemental adjusting means (19) for adjusting the positions of

30 the elemental deflection units (10) in relat101 to the

coupling means (11).

AL RO
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4. A cathodé ray tube apparatus according to claim 3,
characterized in that each of said elemental adjusting means
(19) includss first adjusting means (40) for adjusting the

5 elemental deflection unit (10) in a direction substantially
perpendicular to a beam axis, and second adjusting means (44)
for adjusting the elemental deflection unit in a direction

substantially in parallel to the bezm axis.

10. 5. A cathode ray tube apparatus according to claim 4,
characterized by further comprising a plurality of annular
holding members (36) each provided between a corresponding

) ‘one of the elemental deflection units (10) and the coupling
means (11), and in that said first adjusting means has means

15 = for fixing the elemental deflection unit to the holding
member such that the elemental deflection unit (10) is
movable in a radizl direction of the holding member (36), and -
said second adjusting wmeans has means for fixing the holding
member (36) to the coupling means (11) to be movable in an

20 axial direction of the holding member (36).

- 6. A cathode ray tube apparatus according to claim 3,

4 or 5, characterized in that said coupling means includes a

coupling member (11) having a plurality of openings (32) each

) 25 of which corresponds to one of the electron gun assemblies
(7), -and.- each of said plurality of elemental adjusting means (19)
securing the corresponding elementzl deflection unit (10) to
the coupling member (11) so that the elemental deflection
unit is located around a correspozding one of the openings

30 and adjustable in.position. '

7. A cathode ray tube zpparatus according to one of
the preceding claims, characterized in that
_ said vacuum envelope (30) has a substantially
35 rectangular first plate (1) as the face plate, and a second
plate (3) is shaped substantially rectangular and located in
| parallel with the first plate; and '

B0
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fixing means are provided for fixing the coubling means

to the second plate (3).

8. 2 cathode ray tube apparatus according to claim 7,
5 characterized in that said fixing means has adjusting means
(21) for adjusting the position of the coupling means (11) in
relation to the second plate (3).

9. A cathode ray tube apparatus according to claim 8,
10 characterized in that szid fixing means includes a plurality
_ of fixing portions (54) provided on the second plate (3) and
.) a plurality of engagement portions (50, 52) provided on the
coupling means (11) and engaged with the fixing portions,
respectively, and |
i5 - . said adjusting mesans (21) includes a plurality of first
adjusting means for attaching the engagement portions (50,
52) to the fixing portions (54) such that the coupling means
is movable in a direction substantizlly parallel with the
second plate, and a plurality of second adjusting means for
20  attaching the coupling means to the fixing portions to be
wovable in a direction substantially perpendicular to the
second plate.

_ 10. A cathode ray tube apparatus according to claim 9,

) 25 characterized in that sazid first adjusting means includes a
plurzlity of first adjusting screws (58) each screwed in a
corresponding one of ths engagement portions (50, 52) and
having a tip end contacting a COrfesponding one of the fixing
portions (54), and in that the second adjusting means

30 includes a plurality of second adjusting screws (64) screwed
| in the fixing portions through the coupling means.

11. A cathode ray tube apparatus according to claim 8,
‘characterized in that said fixing means includes a plurality
- 35 of support bars (26) projecting from the second plate (3);
' 2 plurality of through holes (27) formed in the coupling

means (11) and having a diameter larger than a diameter of
) -_

AR O A
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the support bar, the support bars extending thrdugh the

through holes, respéctively; and
a plurality of elastic members (25) fixed to the

coupling means so to cover the through holes and engaged with

5 the support. bars, respectively.

12. A cathode ray tube apparatus according to one of
claims 7 to 11 in combination with claim 1, characterized in
that said coupling means has a substantially rectangular

10 plate-like coupling member (11) arranged to face the second
plate (2) and having a plurality of openings (32) through
which the electron gun assemblies (7) extend, and the

) elemental deflection units (10) are attached to the coupling
member and located around a corresponding one of the electron

15 gun assemblies.

13. A wmethod of manufacturing a cathode ray tube
apparatus, said method comprising the steps of:
preparing a vacuum envelope (30) including a-phosphor
20 screen (S), and a plurality of electron gun assemblies (7),
each for emitting at least one electron besam to the phosphor
screen; '
preparing a plurality of elemental deflection units
(10), each elemental deflection unit in said plurality. of
i>25 elemental deflection units being associated with one electron
gun assembly in said plurality of gun assemblies for '
deflecting the electron beams emitted from the electron gun
assemblies to scan the phosphor screen dividedly;
fixing at least two elemental deflection units to.
30 predetermined portions of a coupling member {11), and
' attaching the coupling member, to which the elemental
deflection units are fixed, to the vacuum envelope so that
the elemental deflection units are arranged at predetermihed
positions, respectively.

. 14. A method according to claim 13, further comprising
a step of adjusting the positions of the elemental deflection

T * € L M 5 &
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units (10) in relation to the electron gun asseﬁblies (7)
after the.coupling member (11) is attached to the vacuum

envelope (30).

15. A method according to claim 14, wherein said
adjusting step includes adjusting the position of each of the

‘elemental deflection units (10) in relation to the coupling

member.

16. A method according to claim 14, wherein said
adjusting step includes adjusting the position of the
coupling member (11) in relation to the vacuum envelope (30).

17. A method according to claim 13, wherein said fixing
step includes temporarily positioning the elemental
deflection units (10), generating a magnetic field from each
elemental deflection unit temporarily positioned, measuring
the magnetic field, adjusting the position of each elemental
deflection unit based on the measured value, and fixing the
elemental deflection units to the coupling member (10) after
adjustment.
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