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D E S C R I· P T I 0 N 

cathode ray tube .apparatus and 
method of manufacturing the same 

Background of the Invention 
l. Field of the Invention 

This invention relates to a cathode· ray tube appa­
ratus wherein a phosphor screen is diVidedly. scaffil~(f , .... 
by a plurality· of electron beams, and a m~t~odof manu-. 

. ·, _, __ . •· .. · .. ···· . 

facturing the cathode ·ray tube apparatu!l\-;' 
' \ . 

2. Description of the Related Art · · 
_..._;··. __ :.-·· •' ·---

·. 
---- . "'·' ~-. 

In recent years, considerable re~eaf"ch 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 

20 dist~nce 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 

jj; 
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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. In additi"on, 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 advanta9.eous for achieving high 
resolution. 

To overcome the above-described disadvantage, EP O 
10 471 359 A3 discloses a cathode-ray tube in which a fl~t 

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 

15 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 
atmospheric pressure applied thereto. 

However, even if the screen is formed integrally 
20 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 

25 portions between adjacent pictures reproduced 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) 

30 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 equ?l to that of the electron 
gun assemblies. To make invisible the connecting por-

35 tions of adjacent regions scanned independent 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 employed, 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 

s 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 

10 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 

15 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 plurality of 
regions by a plurality of electron beams, and wherein a 
deflection device for respectively deflecting the elec-

20 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 
25 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 fpr deflecting the 
electron beams emitted from the electron gun assemblies, 

30 the deflection means having a plurality of elemental 
deflection units corresponding to the respective elec­
tron gun assemblies, for deflecting the electron beams 
to scan the phosphor screen dividedly,. and coupling 
means for coupling at least two of the elemental 

35 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 

5 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 

10 into one body by me~ns 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 

15 performed by adjusting means. 
Further, since a plurality of elemental deflection 

units are arranged in predeter~ined positions by means 
of coupling-means before attaching them to the cathode 
ray tube, it is not necessary to individually adjust the 

20 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 

25 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 

30 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. l~ and 

35 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 

5 device of the apparatus, 
Fig. 6 is a perspective view showing an 

adjusting/fixing mechanism, and 
Fig. 7 is an exploded perspective view showing the 

adjusting/fixing mechanism; 
10 Figs. 8 and 9 ~how a cathode ray tube apparatus 

15 

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; 

20 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-

25 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. l and 2 show a cathode ray tube apparatus 
30 according 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 

35 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 

5 4 columns) openings 23 formed therein at predetermined 

intervals, and the funnels 4 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 
10 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 ~ serving as 

support means are provided between the face plate 1 and 

the rear plate 3. The support rods 8 are provided for 

15 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 u~it 10 is provided around 

each funnel 4 for deflecting the electron beams emitted 

20 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 s. 
As is shown in Figs. 2 and 3, the elemental 

25 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 
30 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-
35 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. 
5 The coupling member 11 is formed rectangular and 

has substantially the same size as the rear plate 3 
of the vacuum envelope 30, and 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 th~ 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. 

15 Each adjusting mechanism 19 has an annular. holding 
member 36, in which a large-diameter end of the mold 15 
of a corresponding deflection unit 10 is inserted. The 
holding member 36 has a plurality (e.g. 3) of threaded 
holes 38 formed therein with regular intervals in the 

20 circumferential direction of the holding member and 
extending radially. First adjusting screws 40 are 
screwed in the threaded holes 38, thereby securing the 
defl°ection units 10 to the holding member 36. 

The holding member 36 further has a plurality (e.g. 
25 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 

30 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 

35 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 
envelope 30, and the neck 6 of each funnel 4 is inserted 

5 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 

10 has an inner diamet~r 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 
15 mentioned above, electron beams emitted from the indi­

vidual electron gun assemblies 7 are deflected in the 
horizont~l and vertical directions by magnetic fields 
generated by two pairs of deflection coils 13 located 
outside the funnels 4, thereby scanning cprresponding 

20 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 
t~e electron beams are coupled with one another by means 

25 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 5. 

In a cathode ray tube apparatus capable of display-
30 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 deflection 
units 10 corresponding to the gun assemblies 7 so that 

35 the electron beams from each gu_n 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 

5 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 i_s necessary in 

order to eliminate the pincushion-shaped deflecting 

10 distortion. An unu~iform 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. 

15 Moreover, in the case where predetermined deflect­

ion without deflecting distortion is performed by a 

deflecti6n device for generating a deflection magnetic 

field with an ununiform distribution, each electron beam 

must be passed through the symmetry axis (cen~er) of a 

20 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 

25 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 addi tic:i"n, in order to display a screen image 

30 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-

35 lection magnetic fields are aligned in rows and columns, 

respectively. 

In the above embo.diment, when it is necessary to 
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adjust the positions of the elemental deflection units 
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 

s 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 concretely to 
the electron beams which pass the center of the corre-

10 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 11. 

15 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, tog_ether with the holding member 36. By 

20 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 apparatus con-
25 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 

30 member 11 to the vacuum envelope 30. Moreover, since 
the elemental deflecfion units 10 are secured to prede­
termined portions of the coupling member il, they can be 
arranged in predetermined positions with respect to the 
respective electron gun assemblies 7 only by attaching 

35 the deflection device 12 to the vacuum envelope 30. 

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

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 

5 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 according to the inven-

10 tion will be explai~ed. 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 

15 units 10 are attached directly to a rectangular plate­

like coupling member 11 with no adjusting mechanisms 

interposed therebetween, thus constituting a single 

deflection device 12. Specifically, each elemental 

deflection unit 10 has two pair of deflection coils 13 

20 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. 

25 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 

30 the mold 15 fitted in a corresponding circular opening 

32 of the coupling member 11. 

In the second embodiment, 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. 

35 The mechanisms 21 are provided at the four corners of 

the coupling member 11, thereby adjusting the relative 

position 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 Fi~s. 6 and 7, each adjusting/fixing 

mechanism 21 has vertical walls 50 and 52 extending per-
S pendicular to each other and projecting from each corner 

of the coupling member 11, and a prismatic fixing por­
tion S4 projecting from a corresponding corner of the 
rear plate 3. The vertical walls -so and S2 are engaged 
with the fixing portion S4, serving as an engaging por-

10 tion in the invention. In a state where the deflection 
device 12 is fitted to the rear plate 3, the vertical 
walls SO and 52 oppose side surfaces of the fixing por­
tion 54, and the_ upper surface of the fixing portion S4 
faces the lower surface of the coupling member 11. 

lS Each of the vertical walls SO and 52 has a threaded 
hole SS, into which a first adjusting screw S8 is 
screwed. The tip of the screw S8 abuts against the side 
surface of the fixing portion S4. Thus, by rotating the 
fir~t adjusting screws 58, the deflection device 12 can 

20 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 
fi~ing portion S4 such that it extends perpendicular to 
the surface of the rear plate 3. A second adjusting 

25 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 

30 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. 

35 The components of the adjusting/fixing mechanism 21 

such as the vertical walls 50 and 52, screws 58 arid 64, 
etc. are formed of an electrically insulating material. 
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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 

5 · 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 

10 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 

15 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. 

20 · 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 

25 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 

30 adjusting/fixing mechanisms 21 can be arranged as in the 
second embodiment, and an appropriate maximum 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 
35 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 

10 and a standard cathqde 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 

15 predetermined positions after only one adjustment. In 

other words, it is not necessary to adjust each of the 

elementai deflection units 10. 

Now, a method of manufacturing the above mentioned 

deflection device.by use of a standard jig will be 

20 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. 

· 25 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 

30 fields in directions of at least three axes. The probes 

102 are provided in predetermined positions accurately 

corresponding t6 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-. 

35 port arms 114 projecting therefrom, and has degrees of 

freedom in all directions in reiation 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-

·5 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. Thereafter, as is shown in 

Fig. lli each deflection unit 103 is shifted to a preset 

10 reference position ~anually or automatically 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 

15 tacking is released so as to remove the position setting 
units 101 from the deflection units ~o, 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 

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

25 

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, theie 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 

30 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-

35 spending 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 



- 16 -

polarities. Further., as regards rotation in the 

vertical direction, there remains possibility that the 

regions of the phosphor screen 5 d9 not completely 

aligned with the elemental deflec~ion units 10, 

s 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-

10 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 

15 attaching the deflection devic~ 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 position of the elemen-

20 tal deflection units at the time of mounting 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 

25 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. In 

this case, if manufacturing accuracy of parts and assem-

30 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 facilitating the posi­

tion adjustment. Further, in the embodiment, the center 

35 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 disto_rtion 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 

5 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-

10 nisms can be perfor~ed 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 

15 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 p~rformed 
manually. 

20 The present invention is not limited to the above-
descr ibed 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 
25 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 

30 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 

35 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 u~its are secured to a single coupling 

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 

s 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 

10 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 only required to include deflection coils and 

the mold may be omitted. 

15 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 

20 case where each electron gun assembly is arranged with 

extreme accuracy ~elative to the phosphor screen, the 

above correction means can be omitted. 
Yet further, although in the embodiments, explana­

tion is given of a c·olor cathode ray tube wherein the 

25 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 

30 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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1. A cathode ray tube apparatus comprising: 

a phosphor screen (S); 

a plurality of electron gun a·ssemblies ( 7), each 

for emitting at least one electron beam to the phosphor 

5 screen; and 
deflection means ( 12) having a plurality ·of elemen­

tal deflection units (10) corresponding to the ele~tron 

gun assemblies, for _deflecting the electron beams emit­

ted from the electron gun assemblies to scan the phos-

10 phor screen dividedly; 
characterized in that: 

said deflection means (12) includes coupling means 

( 11) for coupling at least two of the elemental defl-· 

ection units (10) to.one another. 

15 2. A cathode ray tube apparatus accor~ing to 

claim 1, characterized in that said defle~tion means 

(12) includes means for adjusting the positions of the 

elemental deflection units (10). 

3. A cathode ray tube apparatus according to 

20 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 (11). 

4. A cathode ray tube apparatus according to 

25 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-

30 mental deflection unit in a direction substantially in 

parallel to the beam axis. 

5. A cathode ray tube according to claim 4, char­

acterized by further comprising a plurality of annular 

holding member (36) each provided between a correspond-

35 ing one of the elemental deflection units (10) and the 

11111111111111 11111 11111111111. 
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coupling means (11), and in that said first adjust~n~ 
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-

s 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 accbrding to claim 1, char-

10 acterized in t~at s~id coupling means includes a cou­
pling member (11) ?aving .a plurality of openings (32) 
each of which corresponds to the electron gun assemblies 
(7), and said deflection means (li) includes a plurality 
of elemental a~justin~ means (19), each for securing the 

15 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 position.· 

7. A cathode ray tube apparatus comprising: 
20 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 (S) formed on an inner surface of 
25 the first plate; 

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

deflection means (12) for deflecting the.electron 
30 beams emitted from the electron gun assemblies, the def­

lection means having a plurality of elemental deflection 
units (10) corresponding to the electron gun assemblies, 
for deflecting the electron beams to scan the phosphor 
screen dividedly; 

35 characterized in that: 
said deflection means (12) includes cqupling means 

for coupling the elemental deflection units (10) with 

111111111111111111111111 lrllll 
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one another, and fixing means for fixing ~he coupling 

means to the deflection means, 

8. A cathode ray t_ube apparatus according to 

claim 7, characterized in that said fixing means has 

s 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. 

10 includes a plurality of fixing portions (54) provided on 

the second plate (3) and a plurality of engagement por­

tions (SO, 52) provided on the ~oupling means (11) and 

engaged with the fixing portions, ·respectively, and 

said adjusting means (21) includes a plurality of 

15 first adjusting means for attaching the engagement por­

tions (SO, 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 

20 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 plurality of first adjusting screws 

25 (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 

30 through the coupling means. 

11. A ·cathode ray tube apparatus according to 

claim a, characterized in that sa_id fixing means 

includes a plurality of support bars (26) projecting 

from the second plate (3); a plurality of through 

35 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, 

111111111111111111111111111111 . 
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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 
5 claim 7, 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 

10 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 

15 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; 

20 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-
25 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. 

30, 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). 

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

111111111111111111111111-111111 , .. 
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relation to the coupling member. 
16. A method according to claim 

in that said adjusting step includes 

. THIS SHEET HAS BEEN 
REPLACED 

14, characterized 
adjusting the 

position of the coupling member (11) in relation to the 
5 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 

10 temporarily positio~ed, 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. 

11/mlf I~ II( H l}llf II · .. 



J 

- 24 -

A B S T R A C T 

THIS SHEET HAS BEEN 
REPLACED 

A picture apparatus includes a vacuum envelope (30) 

which has a phosphor screen (5)_ and a plurality of elec-

5 tron gun assemblies (7) for emitting electron ti€~ms to 

the phosphor screen, and a deflection device (12) for 

deflecting the electron beams emitted from the electe6n 

gun assemblies. The deflection device has a plate-like 

coupling member (11) arranged to face the vacuum 

10 envelope, a~d a ·plu~ality 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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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-

5 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 

10 envelope, and a plu~ality 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 

II 
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CATHODE RAY TUBE APPARATUS AND METHOD OF 
MANUFACTURING THE SAME 

Background of the Invention 
Field of the Invention 

TH\S SHEET Hf\S BEEN J 

REPLACED 

This invention relates to a cathode ray tube apparatus 

according to the preamble of claim 1 wherein a phosphor 
s screen is dividedly scanned by a plurality of electron beams, 

and a method of manufacturing the cathode ray tube apparatus. 
·•·· ... . 

2. Description of the Related Art 
In recent years, consice=able research has been 

conducted recrardinc the develocment of a stancard-fo~mat 
. . ~ ~ - . 

10 . or a wide-screen type high-=esolution cathode ray tube 
- .. • .. • , if.&. • - .... • • • • suitable Lor nign-~ua_i~y oroaccas~ing. In general, in 

order to achieve a cathode ray tube of high resoluticn, 
the spot diameter of an.ele~tron beam on a phosphor 

·screen must be reduced. To this end, in the prior art, 
15 the structure of an electrode of an el~ctron gun assem­

bly was improved, or the caliber anc/or length of the 
electron gun assembly was increased. r.owever, the 
results obtained so far have not been f~lly 
satisfactory, the main reason for this being thet the 

20 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 import2nt that the ist2nce 

(depth) between the electron gun assembly end the phos­
phor screen be reduced. In addition, if the deflection 

angle of an electron be~m 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 advantageous for achieving high 

resolution. 
To overcome the above-described disadvant2ge, EP o 

10 471 359 A3 discloses a cathode-ray tube in which a flat 
fa_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 beams 

15 emitted from a plurality of electron gun assembles. rt 
is necessary to provide . .,~· . support means in the cathode­
ray tube for supporting the face plate against the 

' . 
atmospheric pressure applied thereto. 

Howeve=, even if the screen is formed intearallv .. . 
20 and the support means is proviced in the cathode-ray 

tube, a practical problem still remains. Specifically, 
where scanninc is oerforraed simultaneously in olural 

• J .. • -

regions of the screen, it is necessary to e~ploy _a sim-
ple strccture anc/o~ methoc so as to make" connecting 

25 po=tions between adjacent picturas reproccced c~ the 

screen invisible. 
The above-described cathc~e ray tube has a plural­

ity of independent electron gun assemblies, and a plu­
rality of deflection units (ele~ental deflection units) 

30 for deflecting plural electron beams emitted frcm the 
electron sun assemblies to scan a predetermined nurnbe~ 
of regions of the phosphor sc~ee~ dividedly. The number 
of the deflection units is equal to that of the electron 
sun assemblies. To make invisible the conneGt~ng por-

35 tions of adjacent regions scanned independently of one 
another, it is necessary to adjust the deflection units 
individually.· This can be performed in 
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a small number of deflection units are employed, or 

where a monochrome image cathode ray tube which can be 

adjusted in a comparatively simple manner is used. 

Howeveri en increase in the number of the deflection 

s units will make it difficult to perform such adjustment. 

Further, in the case of a color 1mage cathode ray tube, 

it is necessary to perform adjustment for color purity 

or beam-converging. in addition to such edjustment es 

moving a reproduced image in the yertical direction and 

10 horizontal direction, end/or rot~ting the same. Thus, 

it is extremely difficult to edjust all. 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-0 356823Al. 

Summary of the Invention 

The present invention is contrived in consideration 

15 of the ebove circumstances and its object is to provide 

a cethode ray tube apparatus of a type wherein a phos­

phor scr~en is dividedly scanned in a plur~l~ty of 

regions by a plurality of electron beams, and ~herein a 

deflection device for respectively deflecting fhe elec-

20 tron beams to the predetermined regions can easily be 

adjustE:d in posltion reletive to the catho~e ray tube, 

end ~lso to provide a method of manufactu~i~g the 

eooaratus. -.. 

This Sheet Has Been Replaced 
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To attain the above object there is provided a cathode 

ray tube apparatus comp~ising: 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 

s 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 

10 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, characteriz~4 in that said 

• deflection means includes coupling means not being part of the 

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

According to a pref erred embodiment of this cathode ray 
tube apparatus said vacuum envelope has a substantially 

20 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. 

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

preparing a vacuum envelope including a phosphor screen, 
and a plurality of electron gun a-ssemblies, each for emitting 

30 at least one electron beam to the phosphor screen; preparing 
a plurality of elemental deflection units, each elemental 
deflection unit in said plurality of elemental deflection 
units being associaeed with one electron gun assembly in said 
plurality of gun assemblies for deflecting the electron beams 

35 emitted fro~ the electron gun assemblies to scan the phosphor 

II 
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screen dividedly; fixing at least·· two elemental deflection 

un~ts 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 adjusting the positions of the 

THIS SHEET HAS BEEN 
REPLACED 

.,.;.,._, 
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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. 

S The coupling member 11 is formed rectangular and 
' has substantially the same size as the rear plate 3 

of the vacuum envelope 30, and has 20 (= S 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 th~ 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. 

15 Each adjusting mechanism 19 has an annular holding 
member 36, in which a larce-diameter end of the mold 15 . ~ 

of a corresoondina deflection unit 10 is inserted. The . ~ ~ 

holding member 36 has a plurality ( e .. g ~ 3) of ~hreaded 
1 

holes 3S formed therein with regular intervals in the 
20 circumferential direction of the holding member and 

extending radially. First adjusting screws 40 are 
screwed .inµ:> the threaded holes 38, thereby" securing the 

ceflection units 10 to the holcing member 36. 
,.,.. h ld. . . .. - . . h l l.. ( 1ne ~- 1ng memcer 3o !Ur~ner ,as a p_ura_1~y e.g. 

25 3) of thrcuah holes 42 formed with reciular intervals in - ~ 

the circumferential direction·a~d exte~ding in the 2~~21 
direction of the holding membe=. Second adjustins 
screws C4 are passed thcoush t~e t~coush holes c2 and 
screwed in the th~e2ded holes 34 of the couolina ~embe= - ~ 

30 11 throush coil spcinss 46, respectively. Thus. each 
elemental ceflection unit 10 is secu:ed to the couolinc - ... 
member 11 by means of the co:responcing holding member 
36, opposed to the corresponding O?ening 32. The hold­
ing members 36. first and second adjusting screws 40 and 

35 C4 are formed qf an electrically insulating material so 
as not to affect the operation of the elemental defl-
ection units ·10. 

THIS SHEET HAS BEEN 
REPLACED 
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To assemble the d_eflection device 12, first, each 

elemental deflection-unit 10 is temporarily fixed ta 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 ~nserted in the defl­
ection u~it 10. rn this state, the defle·ct!oa unit 10 

is energized to. generate a magnetic field, and the 
probe 102 measures the same. T~~reafter, as is shown in 

Fig. 11 .. each deflection unit;·103 . .tis shifted to c preset· 

10 reference position ~anually or automatically based on 
the measurement value obtained from the probe 102. 
After positioning of each deflection unit 10 is 
completed. the coupling member ll is fixed to all the 
deflection units 10 as shown in-Fig. 12, and temporal 

15 tecking is released so as to remove the position setting 
units 101 from the deflection units 10, thus providing 
the defle-ction device 12 as one body. With the defle-. . 

ction device 12 assembled es described above,. the ele­
mental deflection units io·2re ~ccurately aligried with 

20 the electron gun assemblies 7 of the cathode rey tube. 
Accordingly, attaching the cef!ection device 12 ta the 

cethode r~y tube can o~it ~djustment of the.positions of 
the deflection units 10 relative to the cathode ray, 
tube. 

25 . However, when the deflection device 1·2 is attached 
to the cathode ray tube. tr.e~e·r~ma!ns possibility tnat 
the center axis of the electron beams emitted f~om each 
electron g-.. m assembly 7 are : not completely aligned with 

the cente~ of a correspondir.g ragion of the phos9hor 
30 screen 5. Therefore, es in the conventional cathode r~y 

tube appe~atus, fine a~justment of positional relet1on­
sh1p among the centec ax-is 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-

35 spending region of the screen is perfocmed by use of a 
cente~ing magnet (not shown) provided on the deflection 

unit, for qenerating magnetic field with multi 

THIS SHEET HAS BEEN 
REPLACED 
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polarities. FUrther, as regards rotation in the 
vertical direction, there remains possibility that the 
regions of the phosphor screen Sare not completely 
aligned with the elemental deflection units 10, 

s 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-
10 described structure, a plurality of elemental deflection 

units ~o 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 

15 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 no~ neces­
sary to individually adjust the position of thJ ele~en-

20 tal ceflection units at the time of mounting the 
. -, . . . . ... . ,., . . . t . . ce!_ec\:1cn cevice on1..o 'i: •• e ca~noae ray uoe, mucn 
facilitatina the ·assemblinc work. AdJ'usting the • J ~ -

adjustins/fixing mechanis~s _21 enables the positions of 
:..:....= ol•·--l c·e=iec.::ion urii· ... s 10 to si u, ... _·:'\=o slv· b-..... 1 ... __ ...... c_ J.- '-- • ··-'- - _m -'-Ch- u __ = 

25 adjuste~, facilitating the position adjustraent. It is 
also available to prov ice a. refe::ence position at eac;h 
of the cathode ray tube, cou?lins ~e~ber, and ele~e!1tcl 

deflection unit, durina the cesicn of the aooaratus. !n -- ~ --
th-is case, if manufacturing accuracy of perts a:id asse:.o-

30 bling ac~uracy of the 2p~2r2t~s is high, the.deflection 
cevice can be accurately positioned to the cathode ray 
tube bv assemblina the comoonents with reference to the ~ ~ -
reference positions, thereby ~ore facilitating the posi-
tion adj~stment. Further, in the embodiment, the center 

35 axis of the e1ectron beams can accurately be aligned 
with the ce-nter of the corresponding screen region, and 
deformed pottion~ occurring in screen regions due to 

THIS SHEET HAS BEEN 
REPLACED 
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·deflecting distortion can have symmetrr a shapes in 
adjacent screen regions. This facilitates correction of 
the deflecting distortion, with the result that a screen 
image without discontinuity between adjacent screen 

5 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-

10 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 

15 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. 

20 

-manually. 
The present invention is not limited to the above­

cescribed embodiments, but can be modified without 
ceparting. from the scope of the appended claims. 

Although in the embodiments, elemental deflection 
units and a coupl1ng member separating th.er7fr~m· are 

25 prepared, and then the uni ts. are secured to the couplin·g 
member to .form a deflection device as one body, a si~gle 
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 

30 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 

35 the elemental qeflection units 10 in relation to the 
coupling member 11 as in the first embodiment. 

- In the embodiments described above, all elemental 

1ii1ITi1Ur .. 
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1. A cathode ray tube apparat~s comp~ising: 

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 

5 face plate; 

a plurality of electron gun assemblies (7), each for 

emitting at least one e1ectron beam to said phosphor screen; 

and 

deflection means (12) attached to said vacuum envelope, 

10 for deflecting ~aid electron beams emitted from said electron 

gun assemblies to scan the phosphor screen dividedly, said 

deflection means including a plurality :of 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 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 (lQ) 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) includes 

means for adjusting the positions of the elemental deflection 

25 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 

30 the elemental deflection units {lO) in relation to the 

coupling means (11). 

11111111111111 11111 1111111 1111 
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4. A cathode ray tube apparatus accor 1ng to claim 3, 

characterized in that each of said elemental adjusting means 

(19) includes first adjusting means (40) for adjusting the 

5 elemental deflection unit (10) in a direction substantially 

10 

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 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 radial direction of the holding.member (36), and 

said second adjus·ting means has means for fixing the holding 

merrher (36) to the coupling means (11) to be movable in an 

20 axial direction of the holding member (3.6) . 

6. A cathode ray tube apparatus according to cl~im 3, 

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

coupling· membe·r (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 elemental deflection unit (10} to 

the coupling member (11) so that the elemental deflection 

unit is located around ~ corresponding one of the openings 

30 and adjustable in.position. ~ 

7. A cathode ray tube apparatus according to one of 

th~ 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 

\ \11\11\ \\\I\\ Ill\\ \\Ill \\ \II\ I 
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fixing means are provided for fixinH:L++n=l""'"T"'?"1iiiTll;;:~;.;:;;; 
to the second plate (3) . 

8. A 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 characterize.a in that said fixing means includes a plurality 

of fixing portions (54) provided on the second plate (3) and 
a plurality of engagement portions (SO, 52) provided on the 
coupling means (11) and engaged with the fixing portions, 
respectiv~ly, and 

15 said adjusting means (21) includes a plurality of first 
adjusting means for attaching the enga_gement portions (50, 
52) to the fixing portions (~4) such that the coupling means 
is movable in a direction substantially parallel with the 
second plate, and a plurality of second adjusting means for 

20 attaching the coupling means to the fixing portions to be 
movable in a direction substantially perpendicular to the 
second plate. 

10. Jl. cathode ray tube apparatus according to cl"aim 9, 
25 characterized in that said first adjusting means includes a 

plurality of first adjusting screws (58) each screwed in a 
corresponding one of the engagement portions (SO, 52) and 
having a tip end contacting a corresponding one of the fixing 
portions (54), and in that the sec·ond 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 t~e second plate (3); 
a plurality of through holes (27) formed in the coupling 

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

I lllllll llllll 11111 1111111 Jiii 
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the support bar, the support bars extendinQ.....t..DJ:Oil.l.g:A-~:e----­

through holes, respectively; 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 me~hod of manufacturing a cathode ray tube 

apparatus, said method comprising the steps of: 

preparing a vacuum envelope (30) including a·phosphor 

20 screen (S), ?,nd 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), each elemental deflection unit in said plurality: of 

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 

asserrhlies to scan the phosphor screen dividedly; 

fixing at least two elemental deflection units to 

30 predetermined portions of a coupling rnewher (11), and 

35 

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 

111111111111111111111111111111 
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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) . 

5 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. 

10 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 

15 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 

20 elemental deflection units to the coupling member (10) after 

adjustment. 

11111111111111111111111111 1111 
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CATHODE RAY TUBE APPARATUS AND METHOD OF 
MANUFACTURING THE SAME 

Background of the Invention 
l. Field of the Invention 

This invention relates to a cathode ray tube apparatus 
according to the preamble of claim 1 wherein a phosphor 

s screen is dividedly scanned by a plurality of electron beams, 
and a method of manufacturing the cathode ray tube apparatus. 
2. Description of the Related Art 

In recent years, consice:able research has been 
conducted.regarding the ·aevelopment of a st~ncard-format 

10 . or a wide-screen type high-:esolution cathode ray tube 
. t b1 - • . • . , i"" • - .... i . . . , . sui a _e tor nign-qua_ ~Y oroaccas~_ng. In genera_, ln . 

order to achieve a cathode rav tube of hich rasoluticn, . .. 
the spot diameter of an. ele~tron beam on a phosphor 
screen must be reduced. To this end, in. the prior art, 

15 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 

20 distance between the electron gun assembly and the phos­
phor screen increases in accordance with an increase in 
the size of the c2thode ray tube, with the result th2t 
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. In additibn, if the deflection 

angle of an electron be~m is increased, the difference 

s in magnification between the center area and pE;!ripheral 

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

deflection is not advantageous for achieving high 

10 

resolution. 
To overcome the above-described disadvantage, EP o 

471 359 A3 discloses a cathode-ray tube in which a flat 

fa_ce plate is employed and a phosphor screen is continu­

ously formed on the inner surf ace of the face plate and 
comprises a plurality of regions which are simultane­
ously and independently scanned by electron beams 

15 emitted from a plurality of electron gun assembles. It 
is necessary to provide: . .;· support means in the cathode­

ray tube for su~porting the face plate against the 
atmospheric pressure applied thereto. 

Howeve:, even if the screen is formed intearallv .. . 
20 and the support means is proviced in the cathode-ray 

25 

tube, a practical prcblem still remains. Specifically, 
where scanning is oe:forme~ simultaneously in olural . - . -
reaions cf the screen, it is necessarv to ernolov a sim--- - - - . 
ple strccture anc/or methoc so as to make" :onnecting 
co:tions between adJ~acent oict~res reorodcced c~ the - - -
screen invis!bre. 

The above-described cathcce ray tube has a plural­
ity of inde~endent electron cun assemblies, and a olu-- ~ -
rality of deflection units (ele~enta! deflection units) 

30 - • -1 . • 1 1 l . b . . . • & .&.' tor cer_ec~lng p_ura_ e_ec~ron earns emi~~ea Lrcm ~ne 

electron sun assemblies to scan a predetermined number 
of regions of the phosphor sc~ee~ divided!y. The number 
of the deflection units is equal to that of the electron 
fun assemblies. To make invisible the conneGt~n; por-

35 tions of adjacent regions scanned independently of one 

another, it is necessary to adjust the deflection units 
individually.· This c_an be performed in the case where 

' . 
....... · ... · 

•" ... 



"{. 
;: 

- 3 - . 

REPLACEMENT SHEET 

I 2 4 JUL me :J 

a small number of deflection units are employed, or 

where a monochrome image cathode ray tube which can be 
adjusted in a comparatively simple manner is used. 
However, en increase in the number of the deflection 

s units will make it difficult to perform such adjustment. 

) 

10 

15 

) 

20 

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 edjustment cs 
moving a reproduced image in the ~ertical direction and 
horizontel direction, end/or rotating the same. Thus, 
it is extremely difficult to edjust all 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-0 356823Al. 

Surrmary of the Invention 
The present invention is contrived in consideration 

of the above circumstances end its object is to provide 
a cathode ray tube apparatus of a type wherein a phos­
phor screen is dividedly scanned in a plurel1,ty of 

regions by a plurality of electron beams, and ~herein a 
deflection oevice for respectively deflecting fhe elec­
tron beams to the predetermined regions can easily be 

adjusted in pos-~tion relative to the catho?e rey tube, 

end ~lso to provide a method of manufactu~i~g the 
eooeretus. -.. 

-·· ·--· ...• -;-: -. ··; ~--· . ·-·· . . -
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To attain 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 

s 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 

10 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, characteriz~4 in that said 
. . -

deflection means includes coupling means not being part of the 

15 envelope, for coupling at least two of said elementary def lecti<?n 
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 

20 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 obj e.ct of invention there is also 

provided a ~ethod of manufacturing a cathode ray tube 

apparatus, said method comprising the steps of: 
preparing a vacuum envelope including a phosphor screen, 

and a plurality of electron gun assemblies, each for emitting 

30 at least one electron beam to the phosphor screen; preparing 

a plurality of elemental deflection units, each elemental 

deflection unit in said plurality of elemental deflection 

units being associat'ed with one electron gun assemb_ly in said 
plurality of gun assemblies for deflecting the electron beams 

JS emitted fro~ the electron gun assemblies to scan the phosphor 
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screen dividedly; fixing at least two elementa 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 adjusting 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 por­
tion for supplying deflection current to the deflection 
coils 13. 

s The coupling member 11 is formed rectangular and 
' has substantially the same size as the rear plate 3 

of the vacuum envelope 30, and has 20 (= 5 rows x 

4 columns) circular openings 32 formed therein and accu­
rately aligned with the funnels 4. Three thre_aded holes 

10 34 are formed in th~ coupling member ll around each 

15 

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 holding 
member 36, in which a large-diameter end of the mold 15 
of a corrssoondinc deflection unit 10 is inserted. The ~ ~ ~ 

holding member. 36 has a plurality (e.g. 3) of ~hreaded 
I holes 38 formed therein with reaular intervals in the .. 

20 . - .a. • , ... • .I. • - t• h , ~ i • . circurn!eren~ia_ airec~ion ot ne .o_c_ng memoer anc 
extending radially. First acjusting screws 40 are 
screwed in1D the threaded holes 38, thereby securing the 
ceflection units 10 to the holcing member 36. 

The holding me~ber 36 further has a plurality (e.g. 
25 3) of th:-:ouah holes 42 fcrme:c with reciular intervals in .. ... 

.h • - •• 1 •. . . • . •• i .. . , l:.1e c1rc'.!mrerent:1a_ c1rect:1on· a:1c e:<t.enc1n~ n t:ne a:~;i.a_ 

- . . . - "-h h 1 - . • - - • .... . Olrect:icn or ~ .e 1o_c1ng memoe~. Secona aaJus~in; 
screws 44 are passed throuch t~e t~rouch holes 42 2nc ... -
screwed in the th~eadec holes 3~ of the couolina raembe~ - ... 

30 11 through coil springs ~6. respectively. Thus, each 
elemental ceflection unit 10 is secu:ed 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 

35 44 are formed Qf an electrically insulating material so 
as not to affect the operation of the.elemental defl­
ection units ·10. 

; ·=·~· ....• :...::-: .... ·: .. ·. : .. . ·.:. . 
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To assemble the ~eflection device 12,L..4~~--~rn-----­

elemental deflection·unit 10 is tempo~arily fixed to the 
support arms 114 of a corresponding position setting 
unit 101,, and then a corres·ponding probe 102 for measur-

·s ing a deflection magnetic field is ~nserted in the defl­
ection u~it 10. In this state, the deflection unit 10 

is· energized to generate a magnetic field1 and the 
probe 102 measures the same. T~~reafter, as is shown in 
Fig. 11,, each deflection unit; ·103..\.is shifted to a pi:eset · 

10 reference position ~anually or automatically based on 
the measurement value obtained from the probe 102. 
After positioning of each deflection unit lO is 
completed,, the coupling member 11 is fixed to all the 
deflection units 10 as shown in Fig. 12, and temporal 

15 tacking is released so as to remove tne position setting 
units 101 from the deflection units 10, thus providing 
the deflection d~vice 12 as one body. With the defle­
ction device 12 assembled es described above, the ele­
mental deflection units 10 2re accurately aligried with 

20 the electron gun assemblies 7 of the cathQde rey tube. 

25 

Accordingly, attaching the ceflection device 12 to the 

cethode r~y 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, the~e·r$me!ns possibility that 
the center ex~s of the electron beams emitted f~om each 
electron g-..in assembly 7 are . not completely aligned with 

the center of a corresponding region of the phosphor 
30 screen 5. Therefore, es in tho conventional cathode rey 

tube eppa=atus, fine edjustrnent of positional reletion­
ship among the center axis of the electron beams, the 
center axis of the deflection m29netic field of the ele­
mental deflection unit 103, and the center of the corre-

35 sponding region of the screen is performed by use of a 
cente~ing 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 are not completely 
aligned with the elemental deflection units 10, 

s respectively. To overcome these, the vertical and 

10 

-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 ~o 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 

15 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 manufacturina method, it is not neces­
sary to individually adjust ~he position of thj ele~e~-

20 ~al ce=lec~ion uni~s -~ ~he ~;-0 o= moun~ina ~r.e I.. - -=-- ... _ • • -\.. C:I.. ... ·- '--111- .:. l • 1..--· ....... ~ 

25 

deflection cevice onto the cathode ray tube, much 
facilitatina the assemblinc work. AdJ'usting the • ... w -

adjustins/fixing mechanisills.21 en=bles the positions of 
the pl~ral deflection units 10 to simultineousiy be 
•... - ·1;· . . .• .. . •. . . acJCS~e=, rac1 __ ~a~1ng ~ne pcs1c1on aoJus~men~. It is 

also available to protfice a. ~efe:.-snce position at eac;h 
- ~· . . . t ~ 1 . • • 1 . 1 or 1..ne ca~noce ray uwe, COU?-lng h.e~~er, ana e_e~e~ca_ 

deflection unit, durina the Cesicn of the aooaretus. !n ., - --
this case, if manufacturing accu~acy of parts a~d asse~-

30 bling accuracy of the apparat~s is high, the deflection 
device can be accurately positioned to the cathode ray 
tube bv assemblina the comoonents with reference to the - - -reference positions, thereby ffiOre facilitating the posi-
tion adjustment. Further, in the embodiment, the cente:-

35 axis of the e1ectron beams can accurately be aligned 
with the center of the corresp~nding screen region, and 
defor~ed portions occurring in screen regions due to 
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deflecting distortion can have symmetrical sh~~-+-n-~~~~~­
adjacent screen regions. This facilitates correction of 
the deflecting distortion, with the result that a screen 
image without discontinuity between adjacent screen 

s regions can be display-ed, providing a high quality cath­
ode ray tube apparatus. 

10 

15 

20 

.25 

I 

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
cescribed embodiments, but can be modified without 
departing. from the scope of the appended cla:ims. 

Although in the embodiments, elemental deflection 
units and a coupling member separating ther7from·are 
~repared, and then the unit~ are secuted to the coupling 
member to.form a deflection device as one body, a si~gle 
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 

30 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 

35 the elemental qef!ection 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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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 

5 face plate; 

a plurality of electron gun assemblies (7), each for 

emitting at least one electron beam to said phosphor screen; 

and 

deflection means (12) attached_ to said vacuum envelope, 

10 for defl°ecting ~aid electron beams emitted from said electron 

gun assemblies to scan the phosphor screen dividedly, said 

deflection means including a plurality :of 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 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 saia 

elemental deflection units (lQ) associated with separate 

electron gun assembli~s (7) to one another. 

2. A cathode ray tube apparatus according to claim l, 

characterized in that said deflection means (12) includes 

means for adjusting the positions of the elemental deflection 

25 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 

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

coupling means (11) . 

I lllllll llllll IUll 11111111111 
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4. A cathod~ ray tube apparatus according to claim 3 I 

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 plural~ty 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 radial direction of the holding 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 

20 axial direction of the holding rne:i~er (36) . 

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

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

) 25 

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

of which corresponds to one of the electron gun assemblies 

(7), and-.~~~. of said plurality of elemental adjusting means (19) 

securing the corresponding elemental deflection unit (10) to 

the coupling member (l~) so that the elemental deflection 

unit is located· around a correspo::ding one of the openings 

30 and adjustable in.position. 

7. A cathode ray tube apparatus according to one of 

the preceding claims, characterized in that 

said vacuum envelope (30) has a substantially 

35 rectangular ~irst plate (1) as the face plate, and a second 

plate (3) is shaped substantially rectangular and located in 

parallel with the first plate; and 

11111111111111 1111111111111111 
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fixing means are provided for fixing the cou lin means 

to the second plate (3). 

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 includes a plurality 
of fixing portions (S4) provided on the second plate (3) and 
a plurality of engagement portions (SO, 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 portions (SO, 
S2) to the fixing portions (~4) 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 
plurality of first adjusting screws (58) each screwed iti a 
corresponding one of the engagement po.rtions {SO, 52) and 
having a tip end contacting a corresponding 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}; 
a plurality of through holes (27) formed in the coupling 

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

I lllllllllllll llllllllll II llll 
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through holes, respectively; and 
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ugh the 

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 apparatus 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 

15 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 

20 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), each elemental deflection unit in said plurality."of 

) 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 

asserrhlies to scan the phosphor screen dividedly; 

fixing at least two elemental deflection units to 

30 predetermined portions of a coupling mew.her (11), and 

35 

attaching the coupling member, to which the elemental 

deflection units are fixed, to the v~cuurn 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 

.11111111111111.1111111111111111 
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units (10) in relation to the el.ectron gun assemblies (7) 

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

envelope (30) . 

5 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. 

10 16. A method according to claim 14, wherein said 

adjusting step incl~des 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 

15 step includes temporarily positioning the el~mental 
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 

20 elemental deflection units to the coupling member (10) after 

) adjustment. 
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