31 me3eN@K| 46T@>+ 01 JUL 2002 TITLE OF THE | NVENTI ON APPARATUS FOR 1 JUL 200
ASSEMBL | NG+ ELECTRON GUN ' 166166 BACKGROUND OF THE | NVENTION Field of
the Invention The present invention relates to an apparatus for assenbling
an el ectron gun which is enpl oyed to serve as a cathode ray tube. Related
Background Hitherto, as shown in Fib. 1, an electron dun has b
in an GEFENBIORTHE IR \ENTIOMNt a beadlng process is perfornedj@m E@Hﬁlﬁﬂ
process is performed such that heated and softened bead Mass ik
agai nst Adp R Ir équj g which a variety of* i
elenentép?nclugpﬁgFgﬂ%?\rarﬁgé %ﬁGg?p% and a cathode 52 ha ed
in a previous process. As shown in Fig. 1, the electron gun b wmﬂ ,M
plurality of support nmenbers 5-t forned on the outer surfaces 0
foregorno elenents and structured to support the bead gl ass . TheGBPdral
suppor t Badaioi e e ‘ i rection of an optical axis. The
| eadi ng ends of the support nenbers 54 of the electron gun body 51 are
enbeddeHieild of hiee ip@dtighass 55 Moreover the bead glass is joined across the
el enents. Thus, the elenents are joined and connected to one anot her
t hrough t he f I o t
shown) for ugg@ggg%ﬁfEnﬁﬂuﬁﬂpﬁﬂQ%H?afﬁgagiﬁgﬂggbg?g%ﬁn@%ﬁTgﬁﬁﬂgﬂe eggﬁon
gun body,51 incorp tes a hol din ane f hol di ng the el ectron o n body
51, bedé’ht'%} ‘ShedT’HliorXﬁ {tRCHE @Icﬁg"soc{a%rayﬁﬂg‘?ters for heating and softening
the bead gl ass 55 hel d by t he beds and bed novi ng nechani sns for noving the
pErale g RACKEEMMNAntgun body 51. The apparatus for assenbling an
| ectron gun structured as descri bed above is operated such that the bead
glass 55 hel Hithyrioheaasbeltsvn sinh&ag.ed, lay tletrbar ger dasTheen asdembleddingkass 55

is softened and nelted. The bed noving nechani sns nove the beds for hol ding

the sof hepethiandlinelshes thaas vghasy Ebctees geﬁbﬁﬁtaonﬂweemqg ﬁécé@@ by
the hol ding frame. Thus, the suppdr 54 of the electr gun body 51

are embeddsn b haatadass St 8hat 0750939 A8 43037 REGBiA:! Ned

to the

to an eiectron gun body 51 to which a variety of elements including a piurality of grids
G and a cathode 52 have been joined in a previous process.
As shown in Fig. 1, the electron gun body 51 has a plurality of support members
54 formed on the outer surfaces of the foregoing elements and structured to support
the bead glass 55. The plural support members 54 are formed in the direction of an
( optical axis. The leading ends of the support members 54 of the electron gun body 51
are embedded in the bead glass 55. Moreover, the bead glass 55 is joined across the
elements. Thus, the elements are joined and connected to one another through the
bead glass 55

An apparatus for assembling an electron gun (not shown) for use to join the



gun body 51, the apparatus for assenbling an electron gun causes t RILLBERS
to rel ease the held bead glass 55. Mreover the bed nmoving nmechanisms are
moved in a direction apart fromthe el ectron gun body 51 so as to be
returned to the initial positions. The conventional apparatus for
assenbling an electron o n nust performthe beading process such that the
m xt ur beadiglass 65 tothegdectanmdgurPEody b tjireforpetaRstartodldiny {ra@asforweildihgfthow i n
the burners for heating and softening the bead glass 55 is controlled.

Mor eov@fect tdie ghRAHAR® p%“e@stﬂo@nfolwth@eo&qn&m@d 58 dbidtieed (hNREMEE: hAE
t enper at ures of the beds time for which thée bead glass 55 is heated, the

C oppeddasieit it Q%ﬁ%‘%‘é‘@e TP R O SLEEL SRRBR e, on

gun assenbl ed und er the control] ed heading conditions is determ ned by the
fol I owithgbraetayad the slestion giWAPEh dlhe support menbers 54 of the el ectron
gun body 51 are enbedded in the bead glass 55 an anpbunt of inclination of

the bead gl 3= appafatesfdrhssanbliécg rarlaftrdhguoptructakedas desdriiddeatsdvecisr on
gun body 51; intervals of the connected and secured elenents in the

direct 'ogu@rzﬂéd 5 t‘BQtt ﬂh@@ea&)@l!fss ﬁ‘ﬁel@ed’}} el B¥UsQE HERRRASIHE BtRe . ThEs,

el enent However , beadi ng ~conditions are determ-'ned in accordance
with e | a er e a r S

asserbih %Sdn‘ﬁ@fsa%ﬁs a%ﬁ ey TR OU R b R RN et gr e
skills ar equired_to he  oper tlon particul| ar ate in
whi ch A6 hellak theseft sileqc %nm@&itse%s%g 265 061181 he Flason &‘ﬂl} ﬁtéﬂaﬁﬁv

gual 'ty of the assenbled el ectron gun. Therefore, there arises a problemin

hat t Hbe dpédiagdranes Ty theyseppors kiémbersSIANARE dlecTida g/BNTY ON are
Accordi ngly, an object of the present invention is to provide an apparatus

for assepbddded 1@&&6&%@@5&3 TUNAREL theVWead @é%@'sglﬁab%éntj@hea t@rtl?@@!%‘é:trfo@r
j oi ning bead glass t to an electron gun Body can quanfitatively be

recogni zed, 5Q &5 tﬁeoarga%gmm?rgy&'n%ws Wl oAUl fbestable. To

achi eve" or egoi an appar a or asse ron gun
ﬁééﬁrgitﬁgsﬁaé@% £300, HSRSLEE SOTER) e B ™
det ect qugecr}?o%nip;r?rfrgm the electron gun body 31 so as to be returned to the initial
positions.
The conventional apparatus for assembling an electron gun must pe;_f_orm the
beading process such that the mixture ratio of oxygen and LPG (Liquefied Petroleum
( Gas) which flow in the burners for heating and softening the bead glass 55 is
controlled. Moreover, the beading conditions must be controlled which include the
temperatures of the beds, time for which the bead glass 55 is heated, the positions at

which the beds moved toward the electron gun body 51 are stopped and the moving

speed of each bed.
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detecting | oads which are inposed on the pressed bead gl ass. The apparatus
for assenbling an el ectron gun having the above-nentioned structure is
operated such that the | oad detecting neans detect |oads inposed by the
pressitng neans for pressing the bead gl ass when the bead glass is joined to
t he support nmenbers of the el ectron gun body. O her objects, features and

advant ages ofpé hfudliy &ftt (1R eWdilo P SuaVhsiRibiéd AMdkhant otd Avding $ek@inked
description of the preferred enbodi“ments described in conjunction wi th the

attached. dr.aw .. BRI.EE DESCR| P : THE DRA Fib, .l.i side view
Show ngt M IEPRETY s HTED Y S THLSH e A0 g2 3015 7, iy B SkBERG ! ng
an apparatus for {assenbl ing an el ectron gun according to the present

i nvent i BAMbErgyY4 af ihs eleqironrgun BefsAbaisynbsdded dp Hrabird 18y 23 28rAMPWY an

el ectron gun Fig. 4 is a diagramshow ng an exanple of data detected by a
| oad cedf inofinaidrozdthe btat giang Shdrimnhsdirgnton afade fopticahaxiapiahateiesct foor
assenbling an electron gun and Fig. 5is a flow chart of an operation of

the appaifbddy59r iRsHQAMPLE (e édnficesd 1A s&iied Olem&idid thd8rdcd RsstHo the
el ectroi dun body. DESCRI PTI ON CAF THE PREFERRED ENMBODI MENT An enbodi nent

of an a t.us..for | i - ording to the 4 01 JUL
2002 pr‘g@gﬁ? ai%zsﬂleaﬁfii%%ﬁ\?m{q?'l 6ﬂglv?/ es‘?{dgrggcéfg’g%qgmm?ﬁ&r ef erence to the draw ngs
As shown in Fig. 1) bead glass 55 is jojned . to, the el ectron dun body 51 by
the appar at ugof’%?r"%é%?ﬁﬂdi‘%c%’?ﬂs@f’%%‘lﬁ ‘HHH“%@&CGPF@’QCG WHB egpegenge
invention. :a variety of elenments including a plurality of rids G having
suppor t anérrefisiessy fofy aw psortor mf theeappardtushinr asspuibdingatm@dectEn gue.
previously joined to the electron o n body 51 As shown in Figs. 2 and 3,
(trhe appanatdferel there agssnblproplean iglthet s@at ghillsi e aepoiratiad compazine 5
or holding the electron gun body 51 to which the bead Mass w | be
j oi ned,; bt i o poidi I H Iqr

o@@x‘aart]l ‘ﬂg ?gr Hicfd thd g'EaQ indWiget Qﬁeet{ﬁ:‘?rg 9[&/352?3 % ath d eﬁéert%eds 5

bur ners eati ng -and softening t ead” hel y t

and 7; bed .novij chani s 11 for vin he, heds 6 and t oward .t he

ol ect 1 oRSURIFEB Ay R BHETETa o b SRSt R 2Bt SReTes iy W e Meghzi ne
5 is disposed in a central portion of the apparatus 1 for assenbling an

el ect r oATigtM2 PIPRISM iFthahideotPararanesiiays Fed ¥l 51 in the direction of
the optical axis of the electron gun body 51 is held by the magazine 5 in
such a manner that the support nmenbers 54 of the electron dun body 51
oppose the beds 6 and 7. O As shown in Fibs. Z and 3, the pair of t-he beds
6 and 7 SaMARDOS F DYPE¢TRaph ot her across the burners 3 and 9. Each
of the beds 6 and 7 has a nmain surface in which a plurality of adsorbing
openi ngs (not I &Eﬁf - i i : I ed
wth a vacuué%gg%@g%yggﬁt b?%ug ts%%“gﬂﬁgf’g%@%rg?ﬁge&gﬂ&r% gg@ipggjst trrough
t he adsar bi rta.o eniln(%s. thewtézldshﬁ and 7.adsprb and hol d .t he Lol 4ok JUL
2002 suBpITat et G ELL S EE “ER KM ARE s O8 2R AL BHHES ReAd st BS 15
for heating the beds 6 and 7. o ) )

{ to an electron gun body can quantitatively be recognized so as to make the quality of

the electron gun to be stable.
To achieve the foregoing object, an apparatus for assembling an electron gun
according to the present invention comprises: pressing means for pressing bead glass

against support members of an electron gun body: and load detecting means for



Mor eover, a tenperature deteching device 16, for exanple, a ther n‘C)éoéﬁ?)\I"g‘,m'2
for detecting the tenperatures of the beds 6 and 7 is enbedded in each of
the beds 6 and 7. The tenperature detecting devices 16 are connected to the
heat ers 15 so that the heating operations which are performed by the
heaters 15 are controlled in accordance with the detected tenperatures. As

shown i Gefelcifig |@adandhizh drbemfjised@fn thReprosyeaccdSiasy] 9 are di sposed to (,
oppose the beds 6 and 7, respectively. A plurality of jetting openings for

jetting out fofgyed | & bur 9; N Ne] i ng
the beds 6 afyg@?@p%gtuﬁg“ nahlglpbyri:ll’ngﬂg egﬁ%cngﬁg}acé %%%hbé;ﬂgea@%gﬁgpl y
apparatus through suppl i pes., The bed mewi ng nechani sns, 11 i ncqr.porates
SUppor t SEHGYEE 1 ePHarCtHSTOEL e (978 SRaEeE HIany SoLis i6ads Baresedrd g
movabl y hol di ng the support BI ates 18 in directions indicated by arrows al
and a= @m$suigroeansdasprassingdne dedy ghass shsnihe heatl glassiso@nddtorhssupgoand 3;
and a camplate ?0 for noving the support bases 19. The beds 6 and 7 are

securedmﬂbémidfeﬁe&(ecﬁlwﬁgm{ bble. support plates 18. @Quide rails ?2 running
parallel to each other are di sposed above the support bases 19, the a guide

rails 22 bei r f t 3 t he
directions in P%rtaé%gag’yﬁtg %Qsa?}r?dc;?\gé/ %ﬁﬁ%&%gﬂ ége gﬁr}ﬁnﬁﬁggﬁglrgﬁ%ﬁgggt frﬁg% {:hzgt ed
by the arrows b, and b, shown ip Fib. .2 and 3. A qujd roove (not shown) is
Pormea hieKme sHfdesipifh of s B nRdfmbindindrls SrbRt Tpiarat o o
novably supported in such a manner 6 - 1 JUL 2002 that the guide grooves
nmove al dﬁ@hﬁﬁeﬁ&ﬁheé HAVIRZ22 The camplate 20 is fornmed into a disc-1ike
g_hape‘, the central portion of which is supported by a rotational shaft ?3.
he support bases 19 are) through joining nmenbers 24 joined to the cam

pl ate ?0. When camplate ?0 is rotated in a direction indicated by an arrow

AW EF 08 SRl RENCY noves the support bases 19 in

L

circular arcs. Therefore, en the camplate 20 is rotated, the
bed novi ng t SITB: . [TOV. p t Dl 18 ds 6 and 7
supported og%ﬁg'gﬂssu%%gr%tjvlg‘gs%@% glsa;lfjl @g&etrgxﬁ’lggé?oﬁaggsar} ng?%:cggleagg’by the arrows
al and a2 an%.t hg directions indicated by the grr ows, b% and b, shown in
Fibs. ? and 3.8The'StbrE§oY FY EPPWIRS GALRDREYS (TOE 2SHHE DAL ek <iiRg Stibpor t
pl ates 18 and the beds 6 and 7 approach/ nove away fromthe el ectron gun
body 58RCcCARliBgmiNg preperisinventad; 3, each of the | oad detecting mechani sns
1? and 13 incorporates a load cell 26 which is a strain gauge or the |ike.
The | oad det etigi ¢ arphananiesnshdWingndie ppatatuslifspassechidij aaeslectiont hi;
support plates 18 of the bed

Fig. 4 is a diagram showing an example of data detected by a load cell of a load

detecting mechanism provided for the apparatus for assembling an electron gun; and
( Fig. 5 is a flow chart of an operation of the apparatus for assembling an electron

gun for joining bead glass to the electron gun body.

N \Y IMEN

An embodiment of an apparatus for assembling an electron gun according to the



noving mechanisms | |. Each of the load detecting mechanisms |z %?‘d@
i ncorporates a contact nenber 37 jointed to the upper surfaceé Bf" h

support plate 1S of the bed noving nmechanism 11 and a contact plate ' '8

di sposed at a position with which the | eading end of the contact nenber 2?7
is brought into contact. The load cell ?6 is joined to the upper surface of
the contact plate ?8 in _a state in which the load cell ?6 is in contact
with the P@é@lﬁ“d@""éﬁt?“dﬂ“t%‘Vgérﬁ%iéﬂbﬁ‘é%@k refegency to the ¢raviegat astshoryt Bs 28
have a plurality of heat radiating fins 29 joined to the upper surfaces of
t he suppoFtg.pl,dted 3l@dsaid &rjaaneddo tthe redetitate gheatodyonduley eble fapparat e fbeds
6 and 7. The load cell 26 is electrically connected to a | oad-cell

anpl i fi er a&kmMlingnadtidn & abr@MSUYERS paseauimbithtioh. detagiatdo VolkhRaes
Moreover, the load cell ?6°is conneCted to a | oad recorder 32 for recording

t he detec I e : - LLLers i

di spl ay p;rﬁ%lﬁglgtfg@r%lﬁgp#g%ﬁl%%q*}%qg%ﬁﬁé%%ﬁlmg%/%%%e%%%?%%&ﬁhghf%g %e| I
?6. Thus, an qperator |s enabled to detect the |load. The |oad recorder 32
i ncor por agg’§5§3r3@g@r %thedﬁégoﬁfé RRRYIEHSIYS 0 1ol thE ISP HBEBOAdMd - wi t h t he
| oad detected by the load cell ?6 so as to record the | oads on a noving
sheet. That i sAst$towalingiget 2a@ndds oetdpparaad lcfr apénmibdingenrthtrdnygtme

| oad recorder 3? such that a waveform for exanple, as shown in Fig. 4 is

recorded. jjdsrpaxites afmasdinasefor Holdingrapkisdimmohm bbtg. 51 15tvaids thobeh@ads
(kgf) which are reaction forces added fromthe efectron dun body 51 and to

the bead 93&%3}5’%@%@5%@%%%3{’&%&&%% THRHOML HORERE e Eb%aﬁlgl%%fbfiﬁ!aﬁé&i? Qg

dun body 5 the o e axis of abscisSa stan

G ass & PHFRAT RERAL B S8R AR AT PR HE WS rac e Aeob PerSHY ofe PAS BRBALT on

gun body 51 and | oad f, caused when the support nenbers 54 are enbedded in
the bead Hedsroviag mechevramsd Ldor marang drereds Prandef trveard: the dlettonige e &pitg
mechani sms 1? and 13 enable the beading conditions to be fornmed into

nuner al s Wi, ahd dead detaoting atdchahysnel2 @addini. zed. 8 r The | oad-cel |
anplifier 31 of each of the | oad detecting nechanisns 12 and 13 is

o TSR T alpgmtees Loctushonoh gl lapusens gl

range) f Oras?@?%gf?rlgean electron gun. Thus, an end of the electron gun body 51 in the direction
of the optical axis of the electron gun body 51 is held by the magazine 5 in such a
manner that the support members 54 of the electron gun body 51 oppose the beds 6
and 7.

( As shown in Figs. 2 and 3, the pair of the beds 6 and 7 are disposed to oppose
each other across the bumers 8 and 9. Each of the beds 6 and 7 has a main surface in
which a plurality of adsorbing openings (not shown) are formed. The adsorbing

openings are communicated with a vacuum apparatus through suction pipes. Since air

is sucked through the adsorbing openings. the beds 6 and 7 adsorb and hold the

[$)}



if the detected val ue exceeds a predetermnm ned | oad. Therefore, PHBJUD&HE
det ecting nmechani sns 1? and 13 incorporating the al arm device enable an
operator to reliably recognize an abnornal state. The apparatus 1 for
assenbl i ng an el ectron dun incorporates burner noving mechani sns (not
shown) for noving the burners 8 and 9 in directions indicated by the r_
ar r ows sepplnetl deghglass iSn. Fi g. 3. The burner novi ng nechani sns nove the
burners 8 and 9 through the burner support nmenbers 34 for supporting the
burners 8 amhcl. ofMiRNbEAE cbaRd TNBERIdes S heatedsaad herlihgdhe bhes BUMEY.

nmovi ng nmechani snms nove the burner 8 an to positions at which the burners

d o9

S and Qse the bead. gl ass, _held, b S . r.t ad

ol acs MERARRE, enEmEituts e elfe et 1R Rata bl g e ol T

novi ng nechani sms nove the hurners and. 9 to retraction i tions apart
fromt N@t%@gttheowgnmwwg@w? Hee EF%‘cgraé‘ﬁ‘ b&w*aha@@llnawhﬁ%ﬁs&s@ﬂéa > .t
The apparatus 1 for assenbling an el ectron dun incorporates Mass supply
mechani’s nEh¢ heanhpstadure) détectisg el idend thamdcdinsstadotot the Heatksrs 6 Jasaithat the
respectively. The glass supply nechani sns are di sposed adjacent to the beds

6 and helhifg @g@hﬁ'bh@%@éh hieperpitaied histhk Hedterd 3S@ROLOAGOABA ¢h @66 @AnEYIN
havi ng the above-nenti oned structure to join the bead glass to the

el ectrqp. i 1) 01 JUL 2002 now be described. In step ST1
shown %ﬂ@iﬁge g?t%f%ﬁgﬁéwsegagﬁﬁffly mechani sms (not shown) of the apparatus 1
for assenblipg an electron o n supply head Mass > to the beds 6 and 7. The
suppl i ed bed¥s ,SFllag@ 555%1%&a?déaﬁibbdgarmrhe?ah%@uf%PéSb‘g%W aFfddispoped &9 ep
ST? the apparatus 1 for assenbling an el ectron gun causes the burners 8 and
O to stepposhébt bags Srdoéantspeetsee!§5 Apborbindofyedting logebingsHer patisg®uand 7.
In step ST3 the apparatus 1 for assenbling an el ectron dun causes the

bur ner sfiénaagk Hrivedigahetdignbeedl agli 38t pdsitiods Opesheting beds biafe. 7. THe, the
bead gl ass held by the beds 6 and 7 is nelted as required. Then, the

oper at | jgﬂiﬁoocé%ezlg?g[%iaw bhenbsageNassh &s%gBé)ﬁ%ﬁgzga@Istt%oﬁ@ﬁs%lﬂ?igeﬁ and

9 have “conpl he opéerations for heatin ad gl ass™>j ur ner
novi ng mechaﬂf’ésgs nove the ur.nerslsl?_. and 9 to the ret{actilgrgl gosi tions
apart from t hi€ BEHPYNSHFRALSEY STEGHBORIRIURRRST Rttt 18 JQEMRASHNEN
el ectron dun starts _perform ng a beading operation for enbedding the
suppor ttheebests § I df suppor| kasesolP §om myaply hojding thasupparenladgsd18dnt en

bead glass to join the support nenbers 54 In step STS the bed noving
mechani dinsctldnsnnd ecatdibbpadsovés anand aatng dédetiensrindidatsddadarowsthand b,

shown in Figs. 2 and 3; and a cam plate 20 for moving the support bases 19.
The beds 6 and 7 are secured and joined to ends of the support plates 18. Guide

rails 22 running parallel to each other are disposed above the support bases 19, the

~

guide rails 22 being structured to movably support the support plates 18 in the
directions indicated by the arrows a, and a, and the directions indicated by the arrows
b, and b, shown in Figs. 2 and 3. A guide groove (not shown) is formed in each of the

support plates 18 so that the support plates 18 are movably supported in such a manner



directions indicated by the arrows al and a2 shown in Fig. 3 in whﬁghQ%&a
beds 6 and r approach the support nenbers 54 of the electron gun body 51
hel d by the magazine S. Since the beds 6 and 7 of the apparatus 1 for
assenbling an electron gun are noved toward the support nenbers 54of the
el ectron dun body 51, the support 10 1 .1UL 2002 nenbers 54 of the

el ectron o,n bo 51 are, in_step, ST6,,grad |y enbedded in the bead d ass
>j . Théh3tdhg %‘éﬁ/g%vﬁ r%%vc%alif‘gt[h% glub%‘%mg]é@cti ng mechanisns |? and 13
detects and records inmpact forces and | oads i nposed on the bead gl ass

which is pr @?e@ﬂagﬁlitég@ i§ femedeintq adise-Hkpobgps thareairak pertivanl Whigss has
been brought into contact with the electron gun body 51. When the beds 6
and 7 hawseppeesd oy edotaiqiaddaér 25 nelhstsapppasidseorsd wid, hhraghepining t he
el ectron dun body 51, bed position detecting devices (not shown) of the
appar at Of, as: i 6 ORy R t K and 7
Thus, t im%{}se'r#éﬁ@@g?bttﬁgcg@dghgecé(?id 7 ar ‘é?’gtpggltﬁe?g’f%&istfggﬁéﬁﬁ%ﬁ@“

posi tiang. of e noved beds 6 and.7 qgf the par at LAf or assenbling an

b ot r JRAishiehPE AT ity Vb Bishr GABrRRGaT PiBe 27 BOLFSRE TUaoRRy ch

t he support nenbers 54 of the electron gun body 51 have been enbedded in

t he bedtsgs d8dnshe fonms of cHsulsadcyl ass >j is cool ed and solidified. Then
the beds 6 and ? of the apparatus 1 for assenbling an el ectron dun rel ease
t he adsor bedl hed foed, dviremarheMzss plate 20sisaptad@, thhedddemovingnd cHagismsridved i n
directions indicated by the arrows bl and b, shown in Fig. ? in which the

beds 6 @aBde th BRIt egN8And(thoBL 88 pear poTeed bRItRE rt Bes&! Briq on
gun bod@BS?L. e_?_ﬂﬁ.%g Y‘fh}eebedsa 6 and 7 arae re?'ﬂbr ned to ttheglilél{ig?ti alsposi tions.

has boany SrralP RARER B oRadI AP Hi BB by hralBlsl R OB RIS

glass > will be joined. As desgribed ove, the apparatus | for assenbling
an el eci¥8Squreh Enﬁwaﬂ% I$he tghd: dette rFs@ln&éﬁﬁ%ﬁmWrF'ﬂ%aon-’slrbach
having the |oad cell ?6 for detecting 11 "1 JUL 2002 | oads inposed on
t he beadhighslse 56pTomrpaiese]lS ohd thedutidsed eoddl rpproralvinier e vihvayh frome thead
glass > is joined to the support nenbers 54 of the electron gun body 51
can quaﬂ&tﬁah@wmubdyspmﬂected. Therefore, the apparatus 1 for assenbling
an el ectron gun enables an unskilled operator to easily and satisfactorily

perform the Rgadiohth BPE[AL homdM tHRUlsALBE65S Akl Al favh fakillz' S

specific proficiency. Therefore) the apparatus 1 for asse I'ng an el ectron
gun is able st L P4V e.q it of the electron o | oad
detevei MyrCre s At SRR Ruld s Seale 88 of e S ERS ISP HEe e oot s
i ncorporate the recordjng and, reproduci ng neans, such as the | oad recorders
32. Themﬁaﬁw%t@,a%éﬁ s %éi’/‘gi‘f@r adiaavR Osthsr suprobARtehd S ehig Sé‘gs)
can be collected. Therefore, the qualities of the electron duns can

f urt her movéngt siskhaiemismpl ovdthchThé thephrast detertingr nasenidmng 2anndl &8t r on
gunncorporates the alarmdevice for issuing an al arm when an abnor nmal

state, ideovpdrafesualonest dedrebdell Pyinteldaoltadpget eeifhbg ofedhaip s plze 29d 13
do not satisfy predeterm ned ranges) has been realized. Therefore, an

oper at of i reliabl OGN r : : , the
qual 1t e A R P L&L Pt A oSl
appar at us.. or,.assenbl j ng..,an_ el ectron.dun-according to the present
i nvent i bvﬁl'%?ﬁy‘%léagwfbdeﬁpwet%O'ﬁa torHFmerﬁ‘gdﬁ rPReNFIBE688¥Lont rol the bed
novi ng nmechani sns 11 in accordance with) for exanple, values detected by
the | oad det d&¢ileRf eRiLR@M Jomedile tARPPST SRITRAR OF b FONtagbAIe £8rin a state
controlling the noving speeds of the 12

in which the load cell 26 is in contact with the leading end of the contact member 27.

~]



"1 JILL 2002 beds 6 and 7 in accordance with the | oads inposed c}nJP'ﬁgmtz)ead
glass is provided for the apparatus 1 for assenbling an el ectron gun) the
qual ity of the electron gun can furthernore be inproved. Although the

i nyention has been described in its preferred formwith a certain degree of
particularity, it is understood that the present disclosure of the

prefer nag, EQ&%PEM@?ZQW‘?%Pid}ahWoﬁ'%ﬁ%tt i%ﬁn@ﬂﬂﬁfdJﬁ@één@%cﬂﬂ% hfpdihe

conbi nation a rrangement parts wit eparting e spirit and
t he scope. of t i nvention as,hereinafter clainmed. 13 HAT | S CLAI MED
17 A o6 e PRt cliro s g artaretio B Rea e RO R BB
framefor novably supporting said holding nenbers and structured to be noved
by sai & ptedsi ng neans wherein said support franmes have said | oad detecting

means at position with which ends od said hol ding menbers are brought into

cont act . .Theltoad cell Bp. & dectrifalhFcornebtedAte aA¥ad AP AnbRIAL 3.1ARhiIcAY[
$KTUr b>6Fb °

T cnapes st ssaspleptaplans esiedasisnlenenanianten ool
connected to a load recorder 32 for recording the detected voltage levels. The
load-cell amplifier 31 incorporates a display panel 33 for displaying the voltage level
detected by the load cell 26. Thus, an operator is enabled to detect the load. The load

. recorder 32 incorporates a recording needle which is oscillated in accordance with the
load detected by the load cell 26 so as to record the loads on a moving sheet.

That is, the value detected by the load cell 26 is recorded by the load recorder
52 such that a waveform, for example, as shown in Fig. 4 is recorded. The axis of
ordinates of a graph shown in Fig. 4 stands for loads (kgf) which are reaction forces
added from the electron gun body 51 and to the bead glass 55 pressed against the
support members 54 of the electron gun body 51. On the other hand, the axis of

abscissa stands for time (seconds).

EES

As shown in Fig. 4, impact force f caused when the bead glass 55 is brought
into contact with the support members 54 of the electron gun body 51 and load f,
caused when the support members 34 are embedded in the bead glass 55 are recorded
as waveforms. Therefore. the load detecting mechanisms 12 and 13 enable the

beading conditions to be formed into numerals which can quantitatively be recognized.
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When the bead glass 35 is heated and melted. the burner moving mechanisms
move the burners 8 and 9 tc pesitions at which the burners 8 and 9 oppose the bead
glass 55 held by the beds 6 and 7. After the bead glass 55 has been heated and melted
by the burners 8 and 9, the burner moving mechanisms move the burners 8 and 9 to
retraction positions apart from the positions between the electron gun body 51 and the

bead glass 53.

S~

The apparatus 1 for assembling an electron gun incorporates glass supply
mechanisms (not shown) for supplying bead glass to the beds 6 and 7. respectively.
The glass supply mechanisms are disposed adjacent to the beds 6 and 7.

The operation of the apparatus 1 for assembling an electron gun having the

above-mentioned structure to join the bead glass 35 to the electron gun body 51 will
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apparatus 1 for assembling an electron gun supply bead glass 55 to the beds 6 and 7.
The supplied bead glass 55 is adsorbed and held by the beds 6 and 7. In step ST2 the
apparatus 1 for assembling-an electron gun causes the burners 8 and 9 to start heating
the bead glass 55 adsorbed and held by the beds 6 and 7.
In step ST3 the apparatus 1 for assembling an electron gun causes the burners
8 and 9 to heat the bead glass 55 for a predetermined time. Thus, the bead glass 55
held by the beds 6 and 7 is melted as required. Then, the operation for heating the
bead glass 55 is completed. After the burners 8 and 9 have completed the operations
for heating the bead glass 55, the burner moving mechanisms move the burners 3 and
9 to the retraction positions apart from the beds 6 and 7
In step ST4 the apparatus 1 for assembling an electron gun starts performing a
beading operation for embedding the support members 54 of the electron gun body 51
into the heated and molten bead glass 55 to join the support members 54. In step ST3
the bed moving mechanisms 11 move the beds 6 and 7 at predetermined speeds in the
directions indicated by the arrows a, and a, shown in Fig. 3 in which the beds 6 and 7
approach the support members 54 of the electron gun body 51 held by the magazine
5.
Since the beds 6 and 7 of the apparatus 1 for assembling an electron gun are

moved toward the support members 54 of the electron gun body 51, the support
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detects and records impact forces and loads imposed on the bead glass 55 which is
pressed against the electron gun body 51 after the bead glass 55 has been brought into
contact with the electron gun body 51. When the beds 6 and 7 have been moved to
predetermined stop positions with respect to the electron gun body 51, bed position
detecting devices (not shown) of the apparatus 1 for assembling an electron gun detect
ends of the beds 6 and 7. Thus, the movements of the beds 6 and 7 are stopped.

In step ST7 the positions of the moved beds 6 and 7 of the apparatus 1 for
assembling an electron gun are maintained for a predetermined time in a state in which
the support members 34 of the electron gun body 51 have been embedded in the bead
glass 35. Thus. the bead glass 53 is cooled and solidified.

Then, the beds 6 and 7 of the apparatus 1 for assembling an electron gun release
the adsorbed and held bead glass 55. In step STS8 the beds 6 and 7 are moved in
directions indicated by the arrows b, and b, shown in Fig. 2 in which the beds 6 and
7 are moved apart from the bead glass 55 joined to the electron gun body 51. Thus,
the beds 6 and 7 are returned to the initial positions. The magazine 5 releases the
electron gun body 51 to which the bead glass 55 has been joined. and then holds a next
electron gun body 51 to which bead glass 55 will be joined.

As described above, the apparatus 1 for assembling an electron gun incorporates

the load detecting mechanisms 12 and 13 each having the load cell 26 for detecting

11
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quantitatively be detected. Therefore, the apparatus 1 for assembling an electron gun
enables an unskilled operator to easily and satisfactorily perform the beading operation
without a necessity of having skills and specific proficiency. Therefore, the apparatus
1 for assembling an electron gun is able to stably improve the qualities of the electron
guns.

The 19ad _detgqiﬁg_;gechanisms 12 and 13 of the apparatus 1 for assembling an

* electron gun 'ir'{c:o’rp-orate the recording and reproducing means, such as the load
recorders 32. Therefore, data, such as waveform samples of the beading conditions,
can be collected. Therefore, the qualities of the electron guns can furthermore stably
be improved.

The apparatus 1 for assembling an electron gun incorporates the alarm device
for issuing an alarm when an abnormal state, in which values detected by the load
detecting mechanisms 12 and 13 do not satisfy predetermined ranges. has been
realized. Therefore, an operator is able to reliably recognize the abnormal state. As
a result, the qualities can be made stable and manufacturing yield can be improved.

The apparatus 1 for assembling an electron gun according to the present
invention may be provided with a control means for feedback-control the bed moving
mechanisms 11 in accordance with, for example, values detected by the load detecting

mechanisms 12 and 13 [f the control means for controlling the moving speeds of the
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Although the invention has been described in its preferred form with a certain
degree of particularity, it is understood that the present disclosure of the preferred
form can be changed in the details of construction and in the combination and

arrangement of parts without departing from the spirit and the scope of the invention

as hereinafter claimed.
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wherein said support frames have said load detecting means at

positions-with which ends of said holding members are brought

into contact.
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