DESCRI PTI.0N Cathode ray tube apparatus and nethod of

- manuf acturing the sane Background of the Invention 1. Field of -the g

I nventd.on . This invention relates to a cathode ray tube appa- ratus wherein

a phosphor screen is dividedly scanned 5 by a pI ty f el ectron beairs,

ana a net hod of manu- facturing the cathodé ap aratus 2.

Description of the Related Art In recent y conS|derabIe research has

been conducted regardi ng the devel opnment of a séandard format 10 or a

wi de-screen type high-resol ution cathode rayr q% e for high-quality
cat hode

broadcasting. In general, in order to achi ray tube of high
resolution, the spot dianeter of an el ectron beanton a phosphor screen
nmust be reduced. To this end, in'the prior art, 15 an

el ectrode of an electron gun assem bly was |nproved or the cali d/ or
|l ength of the electron gun assenbly was increased. Fﬁ”ﬂ@ﬂ”l results
obt ai ned so far have not been fully satisfactory, th for this

being that the 20 distance between the el ectron gun assenhkywand 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

l ens increases excessively. Accordingly,_ ijn order to achieve high
resolution, it is nost-inportant that the distance (depth) between the

el ectron gun assenbly and the phos- phor screen be reduced. In addition, if
the deflection angle of an el e¢t o keami s incr eased, the difference 5 in
magni fication betmeen the center area and peripheral area of the phosphor

screen |ncreases % %Je etlect&?n i s not advantageous for
achi evi ng hi ghSaE £node’ ray ara
9 NM9Nmethod of manufacturlng the same

Background of the Invention

1. Field of the Invention
This invention relates to a cathode ray tube appa-
ratus wheérein a phosphor screen is diVidedly'sééHﬁEa"_.
5 by a plurality of electron beams, and a method of manu- .

e~ -

facturing the cathode ray tube apparatu;j' ——
2. Description of the Related Art P - .

—— i SR

In recent years, considerable research has been

conducted regarding the development of a standard-format

10 . or a wide-screen type high-resolution cathode ray tube
suitable for high-quality broadcasting. 1In 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,

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 bpetween 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. To overcone the above-descri bed disadvaﬂ%agee_EE‘Q*_19T§Zé_359
A3 di scl oses a cathode-ray tube in which a flat faEE‘p+a%e—Ls_eﬂD_9X_QTand
a phogphor screen is continu- ously formed on the inner surface of the face
plate and ‘conprises a plurality of regions which are sinultane- ously and
i ngependent |y scanned by el ectron beans 15 enmitted froma plurality of

el ectron gun assenbles. It is necessary o provided support neans in the
cathode- ray tube for supporting the face plate against the atnospheric

pressure appl i edsbigEebe; LRWEYChastveRpbl e SHeen e cfoiﬂ?rgcé ntegral |y

20 and the support neans is provide he cat hode-ray practica
problemstill fefaFAS. b%%@%?ﬂlEH?I9lecﬁﬁéﬂe9§@aﬁﬁsﬁ$h¥¥[ﬁﬂq(ﬁhﬁuphos—

si mul t aneousl yph8rpkdtabn beUrensces. thqnsee@qrtldnt | 1Sf NGCLSEf Ve ld ©1 SAP! Oy
a sim ple struct nd/or 0_as .to .nmake co ectln%?é? ortions

bet ween adj acefit? ch? rgg ?%ﬁ?%ﬁﬁ@e aoin) ﬂﬁe1QQ5%5§? Vil Rnce
above- des&rlbedncmegnd91caylbubbehaeea pher @entietry snfed ndepepsteipphet @t r on

O S0 tor " gsPRcaf, BhY phBsbhY b IBLHPGHARAYS S (AP e CRIGPET | On

units) 30 for n ura FedfFon bearms emtted ron1 ron
gun assenbllesdﬁélgééhoa pﬁe@@teﬁﬁwﬁé@aﬁﬁﬁﬁéerﬁ acdyiotin@fhigre phosphor
screen dividedkysoTheipgnber of the deflection units is equal to that of
the el ectron gun assenblies. To make invisible the connectlng por_ 35 tions
of adj acent reglonsTgcaﬁﬁEGOWﬁdéﬁénééﬁFeGﬁe@ﬁélgﬁﬁnﬁﬁﬁa y3ntagpec®Rs@ry to

adj ust the defkemteea 1] aisc&aéew duaklthodBhiraycampee :pervfkoicfmdalméhe
case where a-smal | . nunber of ctlgn unlts re Q§a§¥ or where a
PAffust &

monochr one i made-caPhdds ray PR 8y R9c&n B5Q 65H%5&%Ylvely

si npl e manner DSSMSeﬂornbbmenetneamnnemrsaséamm tdfe thmbercefpldtee and
deflection 5 upphg Ykl BREELEL1Hill bEUlLSLQARELIAIR SHAD AdhVst4mot -
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 equal 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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Further, in the case of a color inmage cathode ray tube, it is hecessary to
perﬁorn1adjustnent for color purity or bean}converglqgiﬂ
such adjustnment as noving a reproduced imge in the vertical direction and
10 horizontal direction, and/or rotatlng the sane. Thus, it is extrenely
dikficult to adjust all the deflection ts appr priately. Summary of the
I nvention The present ,invention is contrl ed in consideration 15 of the
above circunstances and its object is to provide a cathode ray tube v
apparatus of a t¥R%lWhﬁhﬂ Ba Eh%%fl%@@’d%”6#¥£ Sy ;QVégﬁfl%%gcanned in a
plurality of regions by a Fur ectron erefn a

defl ecti on deviH&&€rfor W@@Sé@FP@@I}m@gﬁl@ﬁﬁhﬁ?qrﬁ?blﬁ@bGZEhL¢anbeans to

the predet er m R@duEeBHONS GaR RPN iR 1 ?dlélﬁﬁp‘ﬁﬂe lnﬁbxﬁ?éftignuésha“ ve to
t he cat hode raépyube and .al so to provide a net hod nanufacturlng t he

appar at us. SVE T hERabBTE SG5edt? qﬂﬁaQﬁﬂ?ﬂR&PFth?u%%f o5t apdar at us

accordi ngsto thalmsvanﬂﬂomak@nnml@affutqﬂﬁxtorﬁﬁrféﬁmegﬁchaa@ﬁUE@héhy of
h f%r ttln at east ong,_electron, bgan1to
ca O_

el ectron gun a%%%qgllesl %%

the phosphor Screen; de Iectlon means FHI 2T T P Ret 281 EEPPon
beans enitted hﬁonﬁtn§C@$§@KUOﬁqmm¢nm§§mﬂﬂd}n§tm&ntrﬁpde¢®bot|pnrmtyns
having a pluraljt ycaf %b%@%%b%ng d%f'%&ﬂiqggﬂfg%%l§§Eﬂe§@£ 9£ﬂ9n£° Lhe

respective el ec- tron gun assentli es the €l eCLFOR beams to
scan the phospW@Wl§8r@eﬁe@F@ﬁ&&ﬁ%/lﬂ%ﬂf(ﬁﬂuﬂHQEYem%b%%lf@tr@@gppnngnét

| east two gof tIﬂ@rqlzgmtatlalo135cdzqfdrﬁctamdm'ﬂ@té@l@et@@%&ﬁé Prgfigrably,
the defl ection neans has Iura ju t|n neans for adjusting the

I ad
positions of thH& 154%&tE gld J#H&&ﬁHNFQMﬁ Fet athendedlereledupl i ng
means. Accordi ngitte apptrfloer iaspdet. of the |nvent|on t he

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 a2 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 for 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

THIS SHEET HAS BEE
REO! ;\('\,_"J



cat hode ray tube -apparatus has a vacuum envel ope having—5-the-phosphor
screen and el ectron gun assenblies, and adjusti ng—eans for—adjusting the

positi.on of .the cou- pling nmeans in relation to the vacuum envel ope. Wth
the cathode ray tube apparatus, a plurality of elenental deflection units
arg coupled with one another 10 into one 4quy by neans of the coupling
nmeans, so that they can simultaneously be "arranged.in predeterm ned
positions. Wien it is necessary to adjust the position "of each el enental

deflection uniLikReakibgn ond- .i.ng el egtr.0 1, as, is
adj ust nent can l]Se :eng bgegggg%ﬁ?‘% g jltJJCsSt |qrrllg r%;laarntglrb[gﬂﬁ ﬁ%??”glﬂn%leigg
plurality of el8gBRAtal deflection wunits are arranged in predeterm ned

positions by neans aetog@uRbi R ABARSRelQR AL taching 1hemt 004 hergat hode
ray tube, it is not necessg{l\g)?to i ndi vidual'ly adjust the 20 positions of

the el emental B&FPEEEI 5AYu PEPALAFE St 2% e VARET ol YRhC R kbl es.
However, Bf adjhet pabspbbr eaeckedehnectdl@t it duth NECESHIBT Yes | hen@osi tions

of the deflect idonsltmjntsmcan sifmJI t?n%%%[sll %gjad'ousst edO byofd ust i ng t he
position of th&8 4885 g FEARs P&l SFPVE P89 IS R ThtHole a%/h?u%% By use
of the adjusti pdimganeansThaos reddjtisnngmt tdfe teecwet |lettébrperans to the

cathode ray tube ig;shophki Si idjed. | &fr Rescyipti t
Drawings Figs. 1l to :J?I ?hgagaeggﬁh})ﬁger%?y tplft;b%ceja péar%fat us’ 3 a%g%#gl{‘%gg?o an
enbodi nent of ehkemeRkeAt dehlerhighi elitsriage £qupledetkhecerseanpher

showi ng tbe appeabanee beHyt l&g_ ARRASAIS t e Goubl S wE&8S, sestiaal view
taken along lin Il - 11 © ig. 1, and 35 Fig. 3 s a rspective view
showi ng a def| Efg?iyoﬁandé\ﬂnblitéfl%f’ﬁélé(pﬁﬁr AFLNFE Gt M%&/‘Cgﬁ”&w‘a cat hode
ray tube appar gbgstiohs.acwbed i¢ tiec areidierawnodiaenisofthdepdbsvenbhon,
in  which: 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 predetermined 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
IT - II of Fig. 1, 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



Fig. 4 is a cross sectional view of the apparatus‘—‘Frg‘-S-rs—a—ﬁe#spect|ve

view show ng a deflection 5 device of the apparatus,
perspective.view showi ng an adjusting/fixing mechanism and Flg 7 is an
expl oded perspective view showi ng the adjusting/fixing nmechanism 10 Figs.
8 and 9 show a cathode ray tube apparatus_ according to a further

enbodi nent of the invention, in which: FPg 8 is a cross sectional view of
the apparatus, and 15 Fig. 9 is a perspective V|eM/shomnng an adj usting

fixing mechani sgLgtaihe appangtis: Ehfoalfichs 8% @Al adrinerapective view

useful in explalning manu acturlng the cathode ray i ube
appar at uses ach#@hng to the invention; 20 Fig. 11 is a perspective view

showing a state in F!‘@' ch twoadetbest sertyBhby an@.atdached 49 & standard
jig;, and Fig. 12 is pers ectlve VIEM/ShOMAn a state in which two

defl ection units ar319|tPe Si f BeEEBEFlﬁﬁenﬁﬁﬁwz§qﬁﬁlqg/QEQ?Q%eQ¢kPH
standard i g. E)evatéedzDeserappa@atofs the Preferred Enbodiments The
enmbodi nents of the Lnvention w in detail with reference to

t he acconpanyi ng drawPngg. lﬁlaspefsgﬁﬁ%évghgwe§ Egﬂﬁﬁﬂgr%%'tube appar at us

30 accordi ng tedausembgdimenhgomethenismentndn. As is shown in the

conpr i ses a face pl atee (1 PoeRpPRpIbURarBR Rt a AP ARG, ity LT
substanti al | y- ?@Evﬁhgﬁgéﬁ‘X#Pﬁtm@FB§§lS§pde malls 2 fixed to the peripheral

portion 8p of the f@‘i@sD' at ena andnhewut andiafgogebs! La%nt’d@t!e! Ya s ﬂD@t{hs di cul ar
to the face plate 1, a rear plate %secog ﬁla te) formed”
substantial | y- ?EEPEﬂbﬁgarofFagurt gdi EHCCGGMQth%9%QQ¥¥%&e Prate 1

t hrough t he sideich:

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

15 Fig. 9 1s 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. 1 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 heas
a vacuum envelope 30, which comprises a face plate
irst plate) 1 formed by a substantially-rectangular
t glass, side walls 2 fixed to the peripheral portion

the face plate 1 and exbendlng substantially perpen-
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walls 2 in parallel to the face plate, and a plurality (e g 5 rows Xx 4

\

colums = 20) of funnels 4 fixed to the rear plate 3. The rear—plate 3 has
20 (= 5 rows x 5 4 colums) openings 23 forned therein at predetermn ned
intervals, and the funnels 4 are secured to the plate 3 to cover the

opgni ngs 23, respectively. A phosphor screen 5 is continuously fornmed on
sub- stantially the overall inner surface of the face plate 10 1. An

el ectron gun assenbly 7 is located in the neck 6-of each funnel 4 for

emtting three ?E@gtéﬁa Q@@ﬁEeHOtOtQﬁes%%%%nﬁiaﬂ%l¥LH&%éﬁdh Lnéungét rods
8 serving as E ort neans are RFOVI bet ween the face plate 1_and the

rear plate 3. YRélSuppédPtPR5as181ale §PEV|@&§ Irte Aphot tPhygrehétyace
p p 't

plhate 1 of éhe (ea ulﬁsn eBvsl gpa &Qlua%al aztzolt)heafatﬂm&pdfmw pih>e§<$uw appl i ed
thereto, an as a g ed _end cl,ose 0 r screen 5.

An el enent al ngFeEFFSn &%ﬁ %0 3%5r5$ﬁ&ééﬂ§§6hﬁbkuﬁﬁéﬁp nnal Ta¥¥ of

defl ecting thedebe&hmna)bep&nlegstQédfb@mhﬁomhanamneﬂnxmmbdgﬁetmcnedn gun
assenbl y 7 | 06ahed 81! NEaGOE %S@am' NCGHE Do JULPT o LI, ot hOde, T ay

tube apparatus i ncludes OM/HHSk not shown) arranged € vacuum
envel ope 30 totbacevehetprosproingsr @8n Fesmedisivehldivn in Figs. 2 and 3,

the el enental 25 dehl gabkgRo¥Niskseld ar & sSeUHteh I g}ﬁlmér@e@lé&e hpke
coupl i ng memnber 11 by . npeans of adjusting nechanisnms 1 as I ndivi dual

adj usti ng neans! a?ﬁéaééﬁprﬁgoﬁﬁﬁﬁé# PN FUHE S entd ERFPeRERBA units

10, whichocorrespond ellectheni atinvisdsatnbalyect rien Jgite teserml ties detpcat ed
in 30 the necks 6 of .the fu nql%or const.i tut |n c nblnatlon a defl ection

device 12 serV|ﬁg85§hdéPP80 i on neaﬁ?lt ack &' ectrbn bﬁﬁ? E% %ist?mo
pairs of defl ethieoscreenl §.13Af plugeflliést iofy suppetectodn Hesasyirgi &sed

from the correangadingoehectsan Ul ;@eeeMdldln i1hd NeadeTL]z: 35 cahgand

hori zontal dire ons, a core orne magneti c nmater and nol d
15 hol di ng t he tHef reati dhateodl-s Theasdrpsd 4% HraRtRFAT Heed pﬁgru ons,

-7 - ~ 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 unit 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 5.

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 individuel 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,



respectively. The nold 15 is of a truncated cone shape, and has a term nal
tabke 16 provided on an outside por- tion for supplying.deflection current
to the.deflection coils 13. 5 The coupling nenber 11 is fornmed rectangul ar
and has substantlally the sane size as the rear plate 3 of the vacuum
envel ope 30, and has 20 (= 5 rows X 4 colupns) circul ar openings 32 forned
therein and accu- rately aligned with the fTunnels 4. Three threaded hol es
10 34 are forned in the coupling nmenber 11 around each opening 32. The

coupl i ng_ menber, Lhdcs (aned afadhoid) adf risald va i naulating eaher kakpso as

to restrain |nt ference in magnetic field between adjacent de tlon
units 10 or Io§§ddl§@9c@ e i aﬂblelQGEdqu‘ab?%%t?fhga%BQHEﬁﬂgﬁ] P9rhas an

annul ar. hol di Rg onTEIHIEIsSUID] Y i gMH L et a1 ool et et o eble OfleEECBbLE 15
- of a correspondlqg_d%flectlon unit 10 is inserted. The holding nmenber 36

has a plurality ) of threaded holes 38 forned therein with regular
intervals5r1the ZOmhawnuﬁpyxngimﬂmhﬁneﬂﬂiin1fﬂrméé hetdanguirenbendand

ext endi ng radi Isy @gt% q__inltﬁ}&r}% ssc&{neé/vssfé)e aéslbé‘%:)?%\%g %gﬁgge t hr eaded

hol es 38, thereby securlng Ion units |ng menber
36. The hol di ngfmditserv @aunuratsaldrs 30 plandlliiay 3@, g= 52808F of through

hol es 42 forned, wid r”&ﬁgm5y}ﬁd¥é¥W/ éh#ﬁq% ﬂﬁo(ﬁﬁ%ﬁ”@%ﬁ?éhﬁ'aﬂﬁr§EEhon

and extending in the axial recti Secon

adj usti ng scr e el varad ignech v it diltph T ekt ctigh hdres abrgadedsbpé®ed in

t he threaded hcéaeSar?él A rride GoWHd nbuEIief mafbdd 1hredelingokbcapri ngs
46, respectlvel Thus each el enent.al defl cthglun 1t 10 %@ secured to the

coupling nenb ) Heand i TWP LGS S4P8 hbt df RETREnBér 20
opposed, to the&amtnﬁqﬁﬂuyrupsnﬁaﬁuny:ﬁ@té?malmﬁ@ a$ngoneaBErsiBG first

and second adj ustidig SAUENS A0 Ashetd Hr ALR TLIpd Of 5 802 ELAE! HEFRLLY

insulating materia as not e operation 0 enenta
defl - ection L”ﬁﬁ%pmipnlts 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
deflection 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 insuleting material so
as not to affect the operation of the elemental defl-

ection units 10.
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8 The deflection device 12 having the coupling menber 11 and the

el emental deflection units 10 attached thereto is secured to the rear
plate 3 of the vacuum envel ope 30, and the neck 6 of each funnel 4 is
inserted 5 in the correspondi ng el emental deflection unit 10 through the
correspondi ng opening 32 of the coupling nmber 11. The nold 15 of each
el enental deflection unit 10 has a small-dianter end portion nounted on
the outer periphery of the inserted neck 6. The end portion 10 has an
inner dianeter slig { - an. out ' t of. _the.neck 6.s0
that the deflecti on%ﬂn%td%%%taln&ﬁe%%cgésjtg% ?%bg‘ggi ?lﬁgncgkellpg e " e
neck 6 as descdrl el |tHterelanentrl 38 tiay wobésapparstashednst ruct ed

as 15 nmenti onadhahoue, i £l aedu sy beamnentdd edof £ o8 heri Rel- Uicdual
el ectron gun assenhlies 7 are(?etlecte in the horizontal and verti cal

directions by mGHEtIRE 1I% A9 geerBR Tl Dy°t weepli FENBRLdET FECENSRIEET s

13 | ocat e?s ﬁutjsi dehd heoof neeedrsd ¥hg téueméxyt5La@@fmgccmbnﬁaa@|ﬂdimg 20

regi ons of the 0 or..screen 5 espectively. Thus t he continuous

phosphor screeﬁﬁgxip«mRﬁ%kﬁh{k%igéﬁégbéxég%ﬁ%?%rg?i?§ 5fr &§H8Nd DR, Re,

..., R20 by thenamilezat rion. BEmmEioRErenof neges ebementdlbyeréspedbinve

scanning of t r £ do ks t n . _hy 25 of
A & O Nodl; DealiRe P & LOHPE 2ol | BoPeaANABNRE SBY JIPANS

signal s suppl i el ectron_gun asse I es ction units 10,

thus form ng a BI%Rf PIRRETRRb-LhRICERSeREGR Rechi fhouThei sodnpomiiiy, on

the phosphpr s$£em Sinddy a3 catdoge épygwgy EQP?éét Eﬁaﬁaﬂﬁbbﬁt%gr di spl ay-
t

30 ing a single |arge screen i mage W t hout sconfinuity obtained by
defl ecting el e&%%??g%ee%r%f,e @?‘ﬁt‘? 1§ oFR t HRe

i harviBaGaPCELeat koA tgdl
assenblies 7, amesmsadfustesd netpes{tedbdsrgeseiatedof Ead hBexelermnt al
defl ection uni 553%&gq*p&;@gpding to the gun assenblies 7 so that 35 the

e .
el ectron beans TTromeach gun assenbly can scan a

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
horizontal and vertical directions by magnetic fields
generated by two pairs of deflection coils 13 located
outside the funnels 4, thereby scanning corresponding

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
the 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 gun assembly can scan a
corresponding region of the phosphor screen 35, the

degree of pincushion-shaped deflecting distortion of



correspondi ng regi on of the phosphor screen 5, the degree of

pi neushi on-shaped deflecting distortion of 9 the inmage in each region
whi ch may occur at the tine of deflecting electron beans nust be nmade
equal to that of deflecting distortion of the inmage in the adjacent

region, and further nust be mnimzed. Thetefore, the 5 deflection
magnetic field of each elenmental deflection wunit 10 nust be accurately
adjusted. As in the conventional cathode ray tube apparatus, an ununiform
magnetic distri 0N dS NECESSANYed : t | hod-nat g+t C =

pi ncushi on- shaptgﬁ dlgrﬁéeezﬂr}ﬁg 10 dl?/es lcr})rl% %ﬁfé%n@iﬁﬁu%ﬁ%gmgﬁagﬁgt ¢ field
conponent is REELGEIINT PRI (U PIHET EVEDF reetTame (fIeal EPi fAA- tion

of deflecting Qistqdia)id dqesr%déﬁ_rm bﬁﬁu‘@l@e_oim@gedﬁﬂﬁﬁéi agjedenent with
a correction conponent, o additionally using the cgrrection c onent .
I Nor sover | AN e A ol e db e i R SUPTRRT: | SHCRFERGG  CHe

defl ecting di stagfilierticn perdroztned bield oeféechi ehedented feflgendpati ng a
def | ecti on magnet.i.c i i ifo i i bution, each el ectron
beam nust be ﬁéjslsteal({hr@o%g\#% hrge&sli/m*re% r%/ %@‘gé‘?%aéht er) of a 20

correspondi ng defl edtd o nMeghetdrveitel enahnee thedaghay heubeeapprreftus
correspondi ng djyyi g QnatoSETeRIhd gl O st Pip@t heR YOr fscekBaolden to

di splay a screen jnage W thout™ deflecting distortjon, the _axis of the

el ectron beam ORIRF centPriHINdtRe et IREATOR hegnetfeefi PdleghdOhe 25
center ofidhe cpryaspoOish Ng SCneah{ EgiOMmaysét contiph et ebypbaeaki geed with
one another, and the center axis _of the el ectron, beam be perpendicular to
the phosphor St5%&TE2THh Hudi ?(ﬁﬁs?rwéﬁﬁ%rc?ﬁr%?gb?%y(é‘?creg 'rige 30
wi t hout di sconttiinn tyf défliechioopsdbsyotoian) uss pheiodetledbyi asedevi e
such that the r t pQsj 1. h ch L 0k ic fields of

adj acent eleneﬁ#%. é%ﬁ?ﬁ%ﬂéﬁ%ﬁééﬁﬁﬁéﬁ?ﬂéa?%gfééﬁg%%aﬁoﬁgggg%k’o%ﬁeP, and
that the hori zcdditkene e tusHIg comporeRE8CBEOR heo@ppnent .

15 Moreover, in the case where predetermined deflect-

ion without deflecting distortion is performed by a
deflection device for generating a deflection magnetic
field with an ununiform distribution, each electron beam
must be passed through the symmetry axis (center) of a

20 corresponding deflection magnetic field, and through the
center of a corresponding divisional screen region. 1In
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 addition, 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 embodiment, when it is necessary to



35 lection magnetic fields are aligned in rows and colums, respectively.
In the above enbodi nent, when it is necessary to _?_IO“‘adrust—the~—~
positions of the elenental deflection units 10 imTefation to-the—el-ectron
gun assenblies 7, the wunits 10 can be adjusted individually by the
respective adjusting nechanisns 19. In thg specification, the 5 adjusting
the el emental deflection units "in relation to the el ectron gun assenbl y"
means adjusting the elenental deflection units in relation to the electron

beans em t - tegd\,é]ugfn Lhe 8&§§££8Hs989 ?ﬁée@Ehéﬁca@B%x eielon 9 the

el ectron beans pass the centfer of the corre 10 spondi ng Screen
regi on. SpeC|fl%a+myrethu§@|ﬁ@ the ei?FsFOQdEH§tﬁﬁ§e§@ﬂéW§ 4o & di spl ace

the el enental uﬂﬁ&egbl@anusetaa@uéeéat hM@ﬂ/thE@l?' oGt RO QWL ASSe Y 7
in the horlzontg%ﬁiirectlon i on par- allel wth the

tl
surface of the? Ag Wﬁﬁ%@?liTs ig FuFPhg% §PﬁﬁPtéﬁ€$&9ny rdt&ting the
three second adjusting sheewkeddnta defmbateohheneheneﬁmmrdxﬁdﬁﬂh tad on

unit 10 in-a d cli p N rf of the pl i nber
11, i.e., in a£%§r%%§ EggéfSFﬁ gg%%@%ﬁ X|'tsa8 ﬁ%ge Stl lhq1 %%ﬁqﬁéﬁéqa
menber 30. By Q@féétéepnvenytsouatrﬁgathenadpu§mengl§c¢ewm~¢$amsu£mmtﬁe

between the cepter raxhs:ak ém@cgksﬁegﬁﬁl agggh@ﬁ%gn Wde Hhanut g;gte Oy

the el ectron gun assenbly 7 can hanged. According to the cat
t ube appar at ust@®nelestsprupeans §h6€§cPPEédt§So§§ntﬁﬁeQ§(Hﬁﬁﬂqgrre—

defl ecti op unspena@ngrgce@uﬁl edgnenonespa@hh@tamwh%dcmsswll tn%n ber
11, and thus const efl ecti on _devi that aII nenta

defl ection unit§*3 éﬁ“ﬁélPStFSBeVB Aphgape§5§g96§§ Fﬁﬁh@??mfi%ﬂ
attachi ng the defipkchgoB80uneibed t2leoivketvathemedrvdrape @ dﬂﬂémh&y

since the el egenfal 96&59%99%%&? Ld:8he secured g Rfde S Pded
portions of the coup 1 ﬁ
allel w1tn the surface of Lne coupllng 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, together 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 ¢ only by attaching the coupling

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

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



arranged in predeterm ned positions with respect to the Tespective—-

el ectron gun assenblies 7 only by attaching 35 the defilection—device 12 to
t he vacuum envel ope 30. This nmakes the attaching/adjusting work easier
than in the case of individually attaching the elenmental - 11 deflection
uni;ts 10 to the respective funnel s of thel cathode ray tube. If necessary,
the adjusting nechanism 19 is used to adeSt Wi th ease the position of the
el enental deflection unit 10 in' relation to the electron 5 gun assenbly 7.

Thus, it is poaéf%etaeiqp{lﬁwcgela cat taheo%s fiuke Al ys: which can be

nanufactured in e manner and has | ection device 12 ose
position can b@aéégﬁﬁy*éﬂjﬁ§96d Tﬁeﬁec§s§@€dndtéﬁb@ﬁ]ﬁ§ﬁ E UYL t he

inven- 10 tionywilkk Q@esxebabagdstl Bithi $emhetid s dih symech £l enents as
r.e deno ed by . orr ponang_reference

those in the fi
nureral s, and F EW?“Héta?ggg g%ﬁPaH&ﬂloﬁQMHW T 3t P e i S SRV i n
rigs. 4 amsd 5, geheaeabablgeﬁlecmnus 1% uni tpeskl Hre @t toheididlid ecdty-to a

rectangular piskE: phL e, SOUBLLIRTBIoR L WA o el gl oo,

i nt er posed t he? §PES5AST asin
Specifically, eampleIEﬁenealandehbécﬁld@fdeIantﬁﬁynw&){%uwnqﬁ°deflect|on

coils 13 20 fo ogggkgﬁthgg ggegggqq beaRg.stg tted froma corre- sponding
el ectron gun asse he verglca and horizontal directions, a core

14 formed of a magn@é?é’ ﬁaﬁ@f:ioari ARG 4 MedItd 2B5 H6l idihd @ Heheletn vt i on
coils 1310and €9bg #310nbBr @Q@tl@weaed g@ﬁltml@wsand&ﬁmeéﬁﬂ vélye Zandhe nold

15 is of a truniated cone %Qag g a te?g;Qﬁ qﬁle 16 provi ded on
an outsi de por EtGHeEhEr 88n' 8rl§u BFy § SFe ARG IR Furd Ent A8 ¥ ¢ PY
defl ection coitsrréspoEa¢hgekeﬂem@abedQMManahm1tﬂnd tHeis ddtachedl to the

coupling nenmber 11 wit Ohhglhgrgg gbgqgt%r end of 30 the nold 15 fitted in
a correspondi ng eirrcalar OpEeni ng of tHe coupling nenber 11.

As is shown 1n 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 vacuunm



In the second enbodi ment, the deflection device 12 is secured to a rear
plate 3 of a vacuun1enve|ope 30 by nmeans of a plurality of
adj usting/fixing mechani sns 21. 35 The nechani sns 21 are provrdedﬂﬂ tkﬁf‘
four corners of the coupling nenber 11, thereby adjusgting the relative
positi on between the coupling nenber 11 a;%hthe vacuum 12 envel ope 30 and
fixing the deflection device 12 to the um envel ope 30. As is shown in
Figs. 6 and. 7, each adjusting/fixing mechani sm 21 has vertical walls 50
and 52 ext endi régwl%ﬁ &> RendiLu %r{ﬁj’ —@?é'a@flh&ét?c?‘r? @éx‘?hé&tﬂ?gc%r%g‘ each
corner of the coupling nenber prismatic fixin or.- x

proj ecting froﬁ@&uéﬁkﬁé@ﬁﬁﬁdﬁh@cborner of the rear plate 3. The verti cal

wal I's 50 and 52 are pengagethowt tith tzhle;sfl >@ NEhdPOf | ORcR4ad$EEVENY/ 88 xR g
engagi ng por 10 tion.in the invention, stat e where_the, def ectlon

device 12 is fMEEEF o™ e s ﬂﬁ§ﬁ¥§?§ W et i ¥ ShaPrESBBIRHIPSS -
oppose si de sumbmﬂmcuﬁéﬁtubfaadhupﬂhyr dridnpbdjeanithd heéroppeacaucbaaerof
the fixing portl ) l,ower surfa e_of _the oulen member 11.
15 Each of the \;gr |cé:lou%(i1%1 sgtgbambe has a ?h?eJadTéd lﬁoFéxggg PRfo whi ch
a first adjustitignsérewrss e insy riowed. a'ﬁrerrteespp@ﬁdirm@ sorear 58fabbes

agai nst the sideg,,sunface of tﬂ%%fd 0 Sg, b gat he
first adjusting ékrgas 58:pthe efI%§§¥%ﬁ?'JiV|ce5€% %@ﬁ 38 %e %ggkgcgd in
the hori zont al “ditfedtiorf,1¥1n& Partien di4 eci¢ONiaras | @) WRERJERE Barface
of the rear plati®m.in AHdrieadad hole 6 is dospedihdrthenupger)suefape of

the fixing portlon 5 such ex;ends rpendi cular to the surface
of the rear pl &% % %éﬁorﬁfh%(ﬁct o5 es‘g Y g?%miéﬁrithc? e

t hr eaded hol e @Gﬂﬂm &g larad amrap;gjsmdjﬁi@?surfﬁam of the ﬁouph'gngoﬁerrbﬁr
11, d . d t 64 t
and a coi 00 A RUSLIDGLL e, Second,ad) ye ffgfﬁgtsgggaps y the

same tunes or sé]ect|Ver r ot can a
bet ween t he reé@ﬁﬂ%ﬂQ@QBLQﬁﬁﬁfﬁyﬁﬁﬁQﬁnﬂﬂ|ﬁﬁﬁrﬁ@mmﬁlﬂg membehelangl e

therebetween. The gach of the vertical walls 50 and 52 has a threaded

hole 55, into which a first adjusting screw 58 is

screwed. The tip of the screw 58 abuts against the side
surface of the fixing portion 54. Thué, by rotating the
first adjusting screws 58, the deflection device 12 can

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
fixing portion 54 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

i»

by the same tunes or selectively rotating the screws 6

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 and 6¢,

etc. are formed of an electrically insulating material.



_diameters of the through hole 62 and the coil spring 63 are set |arger
than that of the shaft of the second adjusting screw 64 so as to—allowthe
coupling nenber 11 to nove in the horizontal direction. 35 The conponents
of the adjusting/fixing nmechanism?21 such as the vertical walls 50 and 52,
screws 58 and 64, etc. are formed of an geqtrically i nsul ating materi al

- 13 A desired nunber of adjusting/fixing mechani snms can be provided at
desired locations, if they are arranged between the coupling nenber 11 and

the rear plate,3qgl; LacabiARS WECLALARY (10 NG LALLM QL NEL S
conponents. Figs. 8 and 9 show a sinplified structure o he
adj usti ng/ fi xi R§OHEEREANRENT23 1R  ogadHiamissmiZl Hwy @ reupporngedr 26

per pendi cul arl yeextendiRg E6APNLLERE KeAbePhat @nd tthd he£oupl ing sregber 11.
The coupling nﬁnber,lo 11, has % t Arqugh hol e 27 | arger than the dianeter of
t

the bar 26, thPEEGACRAI YRASEReTHEY 96 Sfteddserda st Res 25 made of
an el asties restbmpbrenteured to the upper and | ower surfaces of the

coupling nember 11 and_clgse thg upper and | quer. openings, of the through

15 hol e 27. The supgégf‘bgrgﬁg gxf@ﬁ&éatﬁﬁ&? ﬁ%ﬁa;ﬁgﬁéééuﬁ%.oﬁhb%? t he
defl ecti on devidgus2ing/$sésingdmechanpser 2det ermiiine dngoirdn osm of 1 thes vacuum
envel ope 30 by As$+0h 4 f bkCctienal, sGent db%;ﬂﬁgpjt =D 26 and
the plates 25.SH§g Wt%atrhle agj u?t i[_lngl ﬁl%ﬁll mechani s 2 %ﬁg Tug%%fj as
described abovBlak&r Pz&Rt &RcaGPuStiast Memberie ldef | N tGVHP VY ceemRet s

per for medoby noyi Rgst Be teevpLIhNGoTRM, 7bar ik Wt A ©hd angend fe Wb eh: L Be

support bars 26 are_ held by the plates 25.” Further, vertical adjustnent of
25 the deflectgéﬁ aéviggrfﬁépswgéFpoF d VT 15195 mov=1E Figl & he

coupling nmenbepliteal asgmblie sdppor telharts 2Ges iAdjdisd i seesose o the
S et X DBRTECARR. SE 2 c SO SOl el ot Lo
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 inclinetion of the deflection
device 12 in relation to the vacuum envelope 30. These

30 adjusting/fixing mechanisms 21 can be arranged as in th

(D

second embodiment, and an appropriate maximum adjusiment
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



»

30 adj usting/fixing mechanisnms 21 can be arranged as in the second

enbodi ment, and an appropriate maxi num adj ustnent anount can be--ohbtai ned
by use-of a.support bar 26 of a desired size and a pl ate 25 of- a_desired
size. In the case of the cathode ray tube apparatus 35 according to the
second enbodi nent or the apparatus hav- i the sinplified adjusting/fixing
mechani sns according to the above nodification, the el enmental deflection -
14 wunits 10 can be accurately and sinply arranged in respective

pr edet er mi ned QH§LE|955853IBL|?gchgaggﬁxc%%%-gq%%\x?%#¢%ﬁbﬁgp1eccan easily

sol ve the af orenentione sunmmary,” tion
devi ce 12 havi ﬁgspﬁﬁél&ﬁoVéEﬁén?mn@@dc@mmum%rrekﬂ:@ﬂ%t%cm@ugcm@—

device 12, theo@beﬂspt alipdef | egtion abNels 11Q RN e t1secar &fdidnt Neneq
coupling nenber in respective prede- term ned (adjusted) position by use

of a standard PFS%iSmﬁnd a standard cat hode ray tube, and thus constitute
an integeal one body éUmﬁaryth@ldﬁfkﬁetﬁﬁﬁuhﬂbxnhZHBVlCéTEQGﬁ@WEmgby

securing the deflection device Qne b by fod h Y. ;ube al
t he el enment al %ng %c??oﬁeﬁEﬁP %chgntggcarraﬂge %Iégg5%£ Ve 15
predet er mi ned geyiteoad ., afther edrhngngre ddjfustateimn unﬂwﬂrﬁﬁ @\mdtsY it is

not necessary E@c§9bHSEoe%ﬁﬁ EEugﬁ%ngeH%mﬁgﬁi}fkﬂd‘%%éé%b%&UéS%QQBeNOW a
nmet hod of nanufacturlng t he abov tione ef l ection devi ce use of a
standard jig WrPFMBEEZ0 (8LpHaitREd WOShH thiererdhis e e FigsStandard J_'ngThe

standardipi g f @hdpésb‘t'aﬁala@g E:laQn%b@rre—ratyaltutféef |8 iausindd Ss 2Pk Qe t g
coupl i ng nenber

rality of S setting units 101, and a
plurality of bpbﬁggaioﬁnﬁogoﬁﬁaéﬁrlng §%§é qgiﬁ%ﬁﬂ%%. ¥icefigld. 25 The
nunber of the mhsrémomesebylﬁgcumuh@ 10k & idwiicaf déheceprobess 102

correspond to the gggber othehe % rarenta é%%lectloqjymtfélo E@ch pr obe
102 is fixed t6 a cor? res ondlng |nters ction oflﬂhe gfé%lng d? a support
deflection units 10 can be arranged in the respective

15 predetermined positions after only one adjustment. 1In
other words, it is not necessary to adjust each of the
elemental deflection units 10.

Now, a method of manufacturing the above mentioned
deflection device by use of a standard jig will be

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 to the electron beams emitted from the
electron gun assemblies 7 of the cathode ray tube. Each

position setting unit 101 has a base 112 and four sup-.

)
Ul
e

ort arms 114 projecting therefrom, and has degrees of
freedom in all directions in relation to a corresponding
probe 102.
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frame 110, and can sinultaneously nmeasure magnetic 30 fLeIGE‘Tﬁ‘drfeeLLnns
of at |east three axes. The probes 102 are provided in predetéermnee— —
positions accurately corresponding to the electron bgans enmitted fromthe
el ectron gun assenblies 7 of the cathode ray tube. Eagh position setting
uni;t 101 has a base 112 and four sup 35 pgrt ar s 114‘pr01ect|ng t herefrom
and has degrees of freedomin all directirons in relation to a

corresponding probe 102. 15 To assenble the deflectlon device 12, first,

each el enment al def&gcgéggmgﬂ t%g b%rﬁ%ERQT§JI e%egth%Ehe support

arms 114 of a correspon g on Settin unlt I.”and then 2
correspondi ng slemeniei flg l@éé&@ﬁ Qnﬂﬁgl@ d@ﬂﬁﬁﬂpqnﬁmMQmefl&ed|©¢dths

nserted in theudeble aekion Nkl Lokt ddichoslf Godhie defdectign unit 10
is energized to generate a magnetic field, "and probe 102 neasures the

same. Ther eaf t BR1tadOlg §H9wﬁnPH aFFerffPQQ9ﬂ$QKQQ%R§|kﬁ?Lﬁﬁ? MeBSHE-
shifted te a piaget ZernetenencaaposittiicoFiramUIald yiriie et | €0 | yebased

on the neasurenent val ue t ai rromth 102 ffer posjtjionin

of each deercFFgﬁ ﬂnPPlIOQBS g&nﬁ dfed - A ggﬁ@é%ﬁf?é%&ﬁﬁ éh}%s 9|xeg

to all the defikeeneogi unﬁteol@easrsh@wm|mmgﬁq;1djfiemm teamporia¢ 15 .

tacking is rel gagsgd %%6aﬁe%%ur%§0%% %%nEPS'Hg%ﬁé%ﬁééﬁg y”iésiég o fEem
he ec

the deflection“units hus prOV| ion’ device as one
body. Wth theFdgf| 81 cEreh é@@#@étlgﬂa§§@ﬁﬂhﬂﬁeﬁﬁcﬁﬁxﬁﬁ%%dt@b@vereﬁﬁe

el e- menggl deEb@%&b@&oU@b%Stk%nah%n%%QQ5akﬁlkd%dﬁHE%Ed!I Bdsdhesgl ectron
gun assenblies ggof t he cath%de ray tube. A(:cordlg%i %achlng t he
(o

defl ecti on devicé&é TECHIERED g@H&&eOP s TEan RRtheht of the
positions of nifeedeplosdtion il tos Je&drelcmﬁl\ee:ﬂlmrt hmmtin@desray tube. 25

rovever | wien HiRIStlact Lo RaeodZ ol acheg, dB i eeietetey
emtted fron]eé@ﬁleCLlon 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 10, thus providing
the deflection device 12 as one body. With the defle-
ction device 12 assembled as described above, the ele-
mental deflection units 10 are accurately aligned with

20 the electron gun assemblies 7 of the cathode reay tube.
Accordingly, attaching the deflection device 12 to the
cathode ray tube can omit adjustment of the positions of
the deflection units 10 relative to the cathode ray
tube.

25 However, when the deflection device 12 is attached
to the cathode ray tube, there remains possibility that
the center axis of the electron beams emitted from each
electron gun assembly 7 does not completely aligned witn
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 tne center of the corre-

35 sponding region of the screen is performed by use of a
centering magnet (not shown) provided on the deflection

unit, for generating magnetic field with multi
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el ectron gun assenbly 7 does not conpletely aligned with the center of a
corvespondi ng regi on of the phosphor 30 screen 5. Therefore, as in the
convent.i onal. cathode ray tube apparatus, fine adjustnment of poSitiona
relation- ship anong the center axis of the electron beans, the center’
axi.s of the deflection magnetic field of the ele- nental deflection unit
103, and the center of the corre 35 spondihg region of the.screen is
performed by use of a centering nagnet (not shown) provided on the

defl ection uni lggytﬁgyer%gﬂghéynygg|gé§é§gg whitbhemyhtin 160 polarlt/es

Further, as redards rotation in the vertical direction, there remains
pOSSIbI|Ity thd@fﬁﬁ§alréb1éﬁgl%ﬁnitﬂ?ﬁﬂﬁb§ﬁﬁ%ﬁl%%r%%ﬁsBbéélﬁéttééﬁpF@?ely
aligned wth th%gqlcﬁf@r&ﬁltntefﬂrﬁﬁpm LtniﬁéerlOS &r@@*@e@bhmbyayo over conme

th th ti.cal and  .h t | f'th
overal | el | cQUGRGIIES. T4 i B e st et By° L e 40 St tHal 111 ng

mechani snms 21.ﬂa§gedﬂuyekmondkeMNEhdumﬁ mmw$®g tne abovecal dedcri bed
structure, a pIurallt el enent e 0 tse1 r e ed to the
%%_3051%10§§ (LJ Eﬁ%i ﬁatyg Sf 9 % Sv% %ﬁ@

single coupllng Sterfoer orm-t eCti on eV|ce body, so
that they cand@fhﬂnhﬂqxidavqﬂsxkﬁeqanrhﬁi¢¢$m$t©®sbyothespdndsmgngVo t he

el ectron gun a%%yqu;ﬁgcgéﬁﬁgmgiyply only by 15 attaching the deflection
device 12 to the cathode ray tube, Miyreover, since plural elenental

deflection units arblidediieatsaGrRE RRA IReRF Y SRei ABE PBSIVErons by t he

above- desiay i bed gmdnfrant Lﬁﬂzng:mehoda plumlﬂw decebemsarylt aeinaictiidual |y
adj ust the p05|t|on f t e enen deflecélon un ts at the tﬁqe;%f

mounting the d&Fi%eti% Qﬁﬂﬁ u?ﬁl %afh%% %OHP beS RGEHRer
facilitating thﬂnasgémbMaujanﬁdcn/&humnengztae oadjhsﬁynnglxhag they

mechani sms 21 E‘c'blﬂpzt? cﬁ!ﬁ]fégg' t4 ???Qétéﬂﬁlr%ﬁ B‘bs@'egbﬁgt hggr‘é%toﬁd%%

si mul t aneousl y 1tating the position adjusthent
to the elec;ron gun assemblies, respoctlvely, 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 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 oi
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. 1In
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, ang

deformed portions occurring in screen regions due to
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al so available to provide a reference position at _each of the cathode ray
tube, coupling nenber, and el enental 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, theydeflection device can be
acgurately positioned to the cathode ray. 4 be éy assenbl i ng the conponents
with reference to the reference p03|t|ons theneby nor e faC|I|tat|ng t he
posi - tion adjustnment. Further, in the enbodi nent, the center 35 axis of

the el ectron b%@ﬁe%@:’lr@c‘alirsaet&lt)ﬁcﬁ? ald ansk Widdetbecgenter gt the

correspondi ng screen redion, and fornmed portions occurring PFR screen
regi ons due to?@ ﬂ?CQﬂﬁlﬁﬁﬁﬁQQJQﬁ%ﬁQﬂ%lcn?Q%§1?%&hlSQﬁhﬁﬁrF@5F8§ﬁé8§soﬁn
adj acent Screeltweeg]e(ﬂl%ct'lihigs dfmdnttlaire,s WOl eghé OfleQultt bradebl eetrieBg

di stortion, wth the r al. & Scresr i ma out discontinuity

bet ween adj acent" 3 & 6? rgﬁﬁnﬁe |?ﬁﬁé%@% BYFAFng<a®Afgh
quality céath- a@@uomw Kubet&p@msghﬁyedflptmwidxsg andigkcoundlenbodiatant ,

adj ust nent of ? ug&kp% ns for the elenmental deflection wunits
and adj usting of the p05|t|o Ing/ TiX1'ng mecha 10 nisns can be perforned
automatical ly in acddr ddecd wisth andrepced enbheplmget, ondt hetwensenfof the
cathode ray tubg Qi3 pf %ﬁrﬁa&%ﬁ%@ fépe&ﬁé'&férhgmg}y]e gmgcﬁlon

automati c control device, e anount _of adjustnen justing neans,
such as amount YOl totand (ﬁ@lﬁs%%ﬂgiﬂfeﬁﬁ%sﬁ?%b ser bP{ §1¢6A8r BPFB@-based on
t he dat a.1oUpon ningaufcact wd rgggrtﬁtenﬁzpaaﬁmatw@myfi@Cét@araaMt@ewﬁan be
noved to a deS|red géé d %%1 venment data aa g justnent
operation can 6@16% ot e a1 YR TR bR esent | 9eﬁ? Bﬁ Fs TAdt
limted to thetaﬁmwew'¢€§mmﬂﬁmmknﬁﬁxﬁammts Shert 1 Canabeynodyf Ledngi thout
departing fromJdfgRaoRe dNRLRAf - 10U i nadhe, eThedLaRNL § 1 RLement &l

defl ection

the adjusting means, such as amount of rotation of the

15 adjusting screw 1s 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.

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

Although in the embodiments, elemental deflection
units and a coupling member separating therefrom are

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 relaticn to the
coupling member 11 as in the first embodiment.

In the embodiments described above, all elemental
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units and a coupling nenber separating therefromare 25 prepared, and then
the.units are secured to the coupling nenber to.forma defl ection device
as one .body, a single body having a portion correspondi nhg to the-elenental
deflection units and a portion corresponding to the coupling nenber can be
prepared in-place of separate 30 nmenbers to be assenbled | ater. Further,
the coupling nenber may have a nulti-léyé#%d'structure instead of the
above-nenti oned single-layer structure. Moreover, J-a-the second enbodi nent,

t he defl ecti onde(}ge:cclctqo}gum;eshad\é%l%cg&&téqmigeact%g{?g% éguf%?_r adj usting

35 the el enental ection units inrelation t coupt I ig menber 11
as in the firsmeawgadi nionetheliEss enfodiifentny adsicen bethabdeéleaking

el emental  18ypdefd @at ie@RHURGS A @ S8 WEMP api K8l S60HRkI BY oRBNDET.
Nonet hel ess, in the invention, the defl ectl_n? units of each row or each

col um nay be §& % §EBRET -codpiShg Cai%o FREtRIeraadey Phe
pluralitysof %lelremlaldedafdcdtidronunitid scarans siult deeees3) ypbe attached

to the cathode r L v facilitati the manu- factuye of .the apparatus or
t he position a&F&é%ﬁ%%ftfhgﬁeiqgﬁ égémﬁﬁyv&é§?¥t %F%i%%%gfﬁg BQEI@@PPén
units are attadhedure tdie it ko nau s e Ore diys Dneon | ¢dijssamed® bhther
of course to pr.qvis & t t &%%T i el . ; ALt hough each
of the el enent e#l (}g% ?(ﬂ:é%itegn he&%{ttzleﬁ%sl%}ﬁee nmo dg%%gg@t%%lé%e?ﬁa%t al
deflection unidt&acisshibp tdQuIGHEAASS iTRY UBEPUeINRcRY odneoi | Etahd at he

nol d may 1le onigziedr Br lddbuadd tidhral idouttbine £ e epHogh MeALS colibe

ad) ust1 N9, Techsl) o) Sl SIS, RIS uSe L2, ol g e center

field, electricalitscdrasedtiengaigbnseamy o tisedklienphase @éribediohn the 20

case where each SHECLLON AU ARRATAY 45 ALANEhIEE Bee BXLT ENE E0GHRACY
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. 1In the

20 case where each electron gun assembly is arranged with
extreme accuracy relative to the phosphor screen, the
above correction means can be omitted.

Yet further, although in. the embodiments, explana-
tion is given of a color 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.



above correction neans can be omtted. Yet further, although in the
enbedi ments, explana-_tion-s-given of a color cathode ray tube wherein_the
25 i ndi-vi dual - Len @Mh%a§§ mbly emits three el ectton beais, the

invention is kﬁﬂ\l gggjo t hils, but appli- cable also to a nonochrone
cat hode ray té?g_l;égggaﬂffaﬁ"rndividuaL_eﬂ;cjron gun assenbly for emtting
a single electron beamis provided in a-neck, a beamindex type 30

cathode ray tube, or to a color cathode ray tube in which equivalent three
el ectron beans are obtained from a stnglge eleciéron beam emtted from each
el ectron gun assenbly, by use of electromagnetic deflection or elec-
trostatic deflection. - 19 - CL Al MS 1. A cathode ray tube apparatus
conprising: a phosphor aseragndd)ray Pibe adppyrotuel eshponsgdg:assenbl i es
(7), each for emttin ctron beamto the phosphor 5

at .l east one eL
screen; and deflecti% SN £HF HEi %)a plurality of elenen- tal
deflection units (1@ pdormadspondheltectihen efert aopemgluneassénbl eagh f or
defl ecting the QN ; i fey t fLomihg,e r lies to
scan the phos-j%%£%%g$q§%§ggﬁzgﬁ%%ﬁé y; %ﬁara%t%r#gg ?ﬁ ?Egtgﬁégggor
defl ecti orb mearssqeE); iafd udes coupling means (11) for coupling at |east

two of the el enentalgdtefdcti@fthadhdiniis) (HQ\)iﬁ% ang1anathey. o¥5e2emn-
cat hode ray tube apparatuys according to claiml, aracterized._.in that
said deflectiorrae l??BBOQ-ﬁHFﬂﬁ%s(%%bﬁ%o?ﬁ?sgﬂ?éé?gngotFbepS%FFF6ﬁ§ of
the elenental dleflaptdniligs t sfdd@efBechinqt bvdecl ayttuhebappar ahus -
according Lo, 20.51a 0 2y SNErast oLl 28 | 5L gk pel 0-aOLESH BATERR . hes @
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 according to
claim 1, characterized in that said deflection means
(12) includes means for adjusting the positions of the
elemental deflection units (10).
3. A cathode ray tube apparatus according to
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 (1l1).
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 ¢, char-
acterized by further comprising a plurality of annular
nolding member (36) each provided between a correspond-

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




- adjusting the positions of the elenental deflection wunits (10)_in relation
to the coupling means (11). 4. A cathode ray tube apparatus according to 25
claim3, char ach of said elenental adjusting neans (19)
i ncl udes fi rsik‘rgﬁ @@@qu’%%g?fét E40) for adjusting the el enental deflection
unit (10) in di r BERLABEDsubst antial |y _pez{(ﬁe_ndi cular to a beamaxis, and
second adj usting neans (44) for adjusting e ele 30 nental deflection unit
in a direction substantially in parallel to the beamaxis. 5. A cathode.
ray tube accor ding 1t LhalanA, Ghar rﬁtpter{lg@%byf rg COBPI,LSkNg a
plurality of anmjll%arl ol oelal ng ms\Dbera eac aé)vdl}ldeg Et%éerg i Hng
correspond 35 FFGNEnd a6t “’ter?éselfé?rﬁantld‘llftﬂefttfé%t? emr ek ‘@qg}e@ﬁ@loﬂhéﬂm 20

coupling nmeans tollhe ¥ dithd dmis dddr sthad] (9 | d0emBRBAS Hag)1BBRAS S OF
fixing the el enental deflectlon n|t to th h]gléi 6‘? {rerrber such that t he
P $Hra

el emental def | &% *Unid® FR)PIE gy b 19 r €t FBR BPlfhe
hol d- 5 img nenier n(eaﬁa)e,r ared )sai ahds exzointl ssef arsd | andyj weBNSg hasaieanssf or

fixing the hol t a 1 be no able in
an axial di rec?dl on of the )ﬁ?gdl%gé rr}r‘le Cde)lrjrpé( é@%b%"e Q?B gt %%)dég?ayo‘tlﬁg
according to cl&ansl,(1dharto ¥ aravatilgedin nan hat ishi diceopléngofeahs

~includes a couhogldﬁgg RS (]3]6) having a plurality of openings (32) each
of which corresponds to the electron un assenblies (7), and said

defl ection means (13 i dclGREPIE glan AYRY atoed Brental ch@jnsii nghasans
(19), eaah for maaHing tie tHeCudespRAABNh & RoBnNs al ndehhest koacuni t (10)
to the cou- pli nenber (11) sothat t he tal deflection unit 1is

| ocated around® Qq&% LIRS (gt ofq He Q(:)L‘!p‘éﬁ"i’ b5y AhdCBEREREAbI 20 n

position. 7. Aezatthade wlragptt ui:ce:zeqmraisusthotrm|csle§kgtt080gvanvasuumbeméel ope
(30) having a s(gzg aagta dd o teaelgltt!@rwétrt%; 2 BLeadllacgnd & secend,

plate (3) shap st ant’i aI rect'angu cated TR p
f elementeal adjusttng 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 (S5) 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 phosphof
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 coupling means

for coupling the elemental deflection units (10) with




with the first plate; a phosphor screen (5) formed on an inner-surface of
25 the first plate; a plurality of electron gun assenblles (7)., each for
emtting at efg‘ %gﬂ eamto the phosphor. Screen; and deflection
nmeans (12) fodehﬁﬁ@%& ﬁg t ectron 30 beans enltted from the el ectron
gun assenblies, theRefis nmeans havi,ng a plurality of elenenta

defl ection uths‘(IUj corresponding to the el ectron gun.assenblies, for
deflecting the electron beans to scan the phosphor screen d|V|dedIy 35
characterized pRetBAbtnsdi dadel keglingnmears fok2)r i;nGld1dase GoUpL1 g means
for coupling the elemental deflection units (10) with =21  one another, and
fixi ng neans f®rapFxFAgtRRedBELFLLAED MEARS to the defl ection neans. 8. A

cathode ray tube apparahusadaegedirag ‘thbeC|a@§8r7ath§'lad@é‘c§ﬁiir¥fdtén t hat

said fixing neags has 5, ad%u%tlng neans %@%} for ﬁ§EQUSt“%§ he position

of the coupling*AtBnd  (ERF PR CPELEE O™ & PIareesny . has A

cat hode ray tubejappangtmSaaecmadnngotoadQMmﬂndg harped erigedf n t hat

said fixing neaps. 10 raI f| Q tlons 4) provided
%gﬁafg f §n§8§“§|3r% y OF en 8&r¥%r%g %

on the second ali ¢ gagenent por- s (50, 52)
provi ded on thglebapleg means (11) and engaged with the f|X|ng portions,

respectively, and sgid gdiushbeg megnsubllad gzacrlabtq?ss @ccm %
first adjustlng nmeans for attachingthe engagene or - |ons (50, 52) to
the fixing por ELBAS @54fh§aéﬁt€ﬁétzeéhén EoEp in% %RAZDI e in a

di recti omosubstaatzakkya panabuehbeLhfhh&n@ﬁ@ﬁﬁdnﬁdﬁeeséwﬂbib¢&&@@lbﬁy of

second adj usting neans for tachi.ng t.he cqupli.ng nmeans 20 to the fixin
portions {o be ﬁﬁvﬁSFg %lrggt %Hd Su gtgﬁFl%ﬂ)?&Mﬁ?ﬁﬁﬂﬁ?ﬁﬂ%fD?B‘tﬁe

second plate. tions (50, 52 provided on the coupling means (11) and
engaged with the fixing portions, respectively, and
said adjusting means (21) includes a plurality of
15 first adjusting means for attaching the engagement por-
tions (50, 52) to the fixing portions (54) such that the
coupling means is movable in a direction substantially
parallel with the second plate, and a plurality of
second adjusting means for attaching the coﬁpling 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 adjustiﬁg
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 8, characterized in that said 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 meens (11) and having
a diameter larger than a diemeter of the support bar,

the support bars extending through the through holes,




10. A cathode ray tube apparatus according to claim9, characterized in
that said first adjusting neans includes a plurality of first adjusting
screws 25 (58) qunwscLemeﬁjﬁpa corresponding one of the engage- ment
portions (50, ‘amt_’e_ma%mﬁ“ ip end contacting a correspondi ng one of
the fixing por\tl_ons AePdACEDand the second Adj usting neans includes a
plurality of second—adiusting screws (64) “screwed in the fixing portions
30 through the coupling neans. 11. A cathode ray tube apparatus according

to claim 8, c@a&g%k%&%g?,-l Rnhat sairdqfilvg RE means: ; d nediless a @érral ity
of support bars (2Q) projéecting. fromthe second plate (3); a plurality of
t hrough 35 hol é$*e37Fof 61:*1&50.11@19@@ BEEHIS 59 FarfeV ) thihdthavidly  a

di aneter |argehotibanaaddieaneled ofithhe hsupRYdoarbard her tvdays

ext endi ng through the through hales, 2 réspectively;, and a plurality of
el astic nmembers (28Y- fiAQe&%ttcBlol%I‘Fe r@éfuéluibr?g FRATE t?d:‘"c%n‘ghieot hr ough
hol es andsengagediw t/h thersupperitzedarns, trespecdidelgupllihg Atesns hgde say

t ube apparat us r.di t l.laim 7, chgracterized in that said coupling
means has a sﬁg%% gr? :tglgrlgi?lr %&% g%élﬁ;flérarplp a2t-eli &SP Y BT (11)
arranged to fadéltherseoged ploatf@ce2)thanddrarichgplatel (i aldng odvopenangs

(32) through whhohahheelectien ;i gun @sserdifRyH Wn o ende and- s
el emental defl éction 16/ units (10) are attached to the coupl 1 ng. menber and
| ocat ed ar ound 94°cGSEEERSAGSNd ‘dn&*éenthe e dthtlpitentsenditestian. A

met hod ofiomanufiactyr i(n® )aacat hedednay e neARRAIFLUSg Sathisk Fred h@d
characterized R§ C rr%ri Si ng the 15 st%ps of : preparing a vacuum envel ope
(30) including Ca%ﬁ s FRSHISE Pe &9 TESS PORRH Y SRR A5ty ore ER et PR ndYin

assenblies (7) asesacivlfiess.emtting at | east one electron beamto the

phosphor screen; ;3 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 l4. A method according to claim 13, characterized
by further comprising a step of adjusting the positions
of the elemental deflection units (10) in reletion to
the electron gun assemblies (7) after the coupling mem-
per (1l1) 1is 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 units (10) in




20 preparing a plurality of elenental deflection units (10) for deflecting
the:- el ectron beans emtted fromthe electron gun assenblies to scan the
phosphor screen dividedly; fixing the elenental deflection units—te
predeter- 25 nined portions of a coupling nmember (11)} TriBdSHEETaltA BEEN He
coupling nmenber, to which the elenen- tal 2eflection unitsFﬁpeAGmyed tlo
t he vacuum envel ope so that the el enental“defl gcti onwuat-ts—are arranged at
predeterm ned positions, respectively. 30 14. A ‘met hod accor di ng to claim
13, characteri of Wt h QQHHH p of adjusting the positions
of the elenentgﬁgé% Iec#ion?ﬁnl 6 gp%ﬁﬁ}éfgtlon to the electron gun
assenblies (7) aftéf-thé Wq%@%dm %a191akn gt ¢ achedreotehézedcuum

envel ope (30). ;35 that At @@@@(&Q{ iR 0 cd Bhded 4agfhaf agterhged in
that said adjusting step | | udes Justing the OSI ion of each of the

el enent al def | @851 s fbquP iﬂﬁ ML i Oht t ot} heStdupPRngONERBer .
16. A netbod aseendim@nivelelpai msbd,. characterized in that said adjusting

step includes adjustjng.the ition ling nmenpber (11).in.

relation to the SﬁbacuﬁhfgﬁVe opecfgﬁﬁjmi (ﬁgh%o 3ac€g?ﬁ?%§e%628Paim

13, characteri Zed that tshkdtd émxddg)GtgpsmmqiudmﬁLMEﬁp@E@leﬁrpbylbmshtion-

o e o e ntiale dold el b AlBes SPNBIALL NG Q) TBGRELLE LLeld from
f tenporari | ed;

each el enent al l'ection unit posi measuri'A
magneti c f|eIdmagﬂﬂﬁkﬁ|ﬁ%§h@ﬂfqﬂmNQQQﬂ1Qﬁeﬁﬁﬁﬁﬁkﬂ@ﬁﬁ#@@tl@@fM@ctlon umt

based onifhe n&w&%r\f@w osAnd dred n%éé&ﬁir@@%@'ma@'@é’c%tf@@lém ts to

the coupling rTEgitj) t(ll@ ’(:%et %ros:L dijolfl or? each elemental deflection unit

based on the measured value, and fixing the elemental
deflection units to the coupling member (10) after
adjustment.



