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QUS BACKGROUNDOF THE | NVENTION Field of tie Invention ~ 1 JUL 2802

present invention relates to an apparatus for assenbling an el ectron gun
which is enpl oyed to serve as a cathode ray tube. Rel ated Background
Hitherto, as shown in Fig 1, an electron gun has been assenbled in an
assenbl iwmm ng process |s performed. Th

process |s performed such that heated and softened bead gl asmlm Hm m‘mml‘msed
agai nst APAARATIEG FORaAASEEMBLAN@WLHBOURCHL GON: vhic;s a varie

el enments including a plurallry or grids G and a cat hode 52 have b&?h j oi ned
in a previous process. As shown in Fig. 1, the electron gun body 51 has a

plurality of support nenbers 54 formed on the outer surface WW

forcaot g phemsnls v et spogor e bead o ccc SIMNRIIN
suppor t f rection of an optical axigggb

| eadi ng ends of the support nenbers 54-of the electron gun body 51 are
enbedde ss 55 Moreover, the bead glass 55 is joined across
t he elenents Thus) the elenments are doned and connected to one anot her

t hrough the bEhe pgtsaas inveAmionppddet us ahcappassanifor ageamblgd ot kvt @angy(mot
shown) for use to tomthe 1 ~Y " 1 JUL 2002 bead Mass 55 to the electron

gun bodywﬁ ﬁ(&ﬁg@gp@ae@s@r@qsdi EQ{hBH@rFE{Ifn%e.hm ding the el ectron gun body
0

51, beds t he bead gl ass 55 burners for heating and softening

t he beadgg!egﬁg ggggugg_gge beds and bed novi ng nechani sns for noving the
beds to un body ~ |I. The apparatus for assenbling an

el ectron gun structured as descri bed above is operate uch th t the bead

glass > held sbeme PeHOWE e ﬁ%dlwntﬁéctwrws AT RSN &d Basd 55

is softened and nelted. The bed novi ng nechani sns nove the beds for hol di ng
t he sof t assechbdimg hedt sech beatde peadmgspracess sepe@ddmotd.oM pubedsbdy psdcdselisl by
the hol ding franme. Thus, the support nenbers 54 of the electron-o n body 51

are enmbegggdrhad hieh hﬁﬁdne@tﬁﬁ&n@%t‘é\fxé@beidwlabﬁég igbasge83hast Beevihed ned
to the el ectron gun body 51 the apparatus fdr assenbling an el ectron gun

causes t F&?a?eQSz—B{?J ﬁ'b%ﬁs‘*lttt}evh%hq DRAM O 83%hear MRIRONSL pikBFiPSH (HRY! NG
nmechani sms are noved in ‘ = T
G and a cathode 52 have bezn 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 surtaces of the foregoing elements and structurad to support
the bead glass 35 The plural support members 54 are formed in the direction of an
optical axis. The leading 2nds of the support members 54 of the electron gun body 51
arz embedded in the bead glass 55 Moreover, the bead glass 55 1s joined across the
elements. Thus, the elements are joined and connected to one another through the
bead glass 35.

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



direction.apart fromthe electron gun body 51 so as to be returned to the
initial positions. The conventional apparatus for assenbling qmy @'UQCZWZOn 0
n nust performthe beading process such that the mixture ratio of oxygen
and LPG (Liquefied: Petrol eum Gas) which flow in the burners for heating and
sof t eni ng t he bead glass 55 is controlled. Mor eover the beadi ng, condi ti ons
must beDeBhgiRs) T2l RaClTOAGUIRe D! termarales f 9 Gnztirmpdas ol i o

whi ch the bead glass 55 is heated, the positions at which the beds noved

t owar d t:h:etxejregmm dodguii, thedy {654 hatcﬁngttbprbeddegtmlsstife ok rg f e pleedingf arslac h
bed. 2 ~ '~ JUL 2002 The quality of the electron gun assenbl ed under the

control E@ﬁerﬂﬁ@@ﬁ@&a@Q@ﬁstﬂac’r@d'b@ (e trRUFIaRE thelYmb hig of AL LIV  §8s FE ERR S 2
state in whicR the support nembérs 54 of the el ectron gun body 51 are

errbeddegh d??cg]‘t egg?glfl%%&(?ptq ?la?&m)g t of inclination of the bead bass

fromth axi’s" of the electron gun body 51
interval s of the connect ed and secured-elenents in the dlrectlon of the

optical axis; N&ri@PPABSAOT 8F5HRDiBIPEHF WS b riHEred endrsidedahovers the
beadi ng conditions are determined in accordance with experience and

profi ci epeyated swh thpethatbead glassihe kedderyatheseidoris hesedtdlyi thg tamnedseckinsn gun.
Ther ef or e, there arises a problemin that great skills are required to

conpl et Gr‘ gﬁgs’ﬂss B%oﬁtﬁed)aﬁa I'rféll‘tleér THeNR dShédifg inle dMangdind Ao RaAE baHass 55
IS heate exer s considerable influences on the guality or the assenbl ed

ave o- gPEdRieiia i Sb gl e R R gleboatl I stsl il ot GoBRT B 7T,

present |nvent|on is tq. provide an apparatus_ for assenblln | ectron gun
wi th whiteh hoGHAETHRE ?Féwsettﬁr PR mﬁmﬁ St Hiat! eatraesg%geiv Slektron
gun body can quantitatively be recognized so as to nake the quality of the
el ect r oremgertded ibéhestealighass TG . asfieethe tiehd glass égdiangeobjaotd tathaplsairanus
for assenbling an electron gun according to the present invention

CONpr i Sefin BYRSSI, Mgk AFFARSIUE Tor RERHSHINL BE ALk HOASAINERISES the URROID rel@izeer s
of an electron gun body; and | oad detecting neans for 3 1 JUL 2002

det echi ng.| oads, i ghsa5e | TRQSEH.ONnkNG PHERSES HEAH W ASSre moved in a
direction apart from the electron gun body 31 so as to be returned to the initial
positions.

The conventional apparatus for assembling an zlectron gun must perform 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 35 1s heated, the positions at
which the beds moved toward the electron gun body 51 are stopped and the moving

speed of each bed.



The apparatus for assenbling an electron gun having the above-nenti oned
structure is operated such that the | oad detecting nmeans det ect!l‘o‘ﬁﬂ_szgz

i nposed by the pressing nmeans for pressing the bead gl ass when the bea
glass is joined to'the support menbers of the el ectron dun body. O her

obj ects, features and advantages of the invention will be evident fromthe
fol | owi ng detldid gdadesorfitpti dmcabnt fen psefrebleddueddodicnenngoted crdaden i n
conjunction with the attached draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fib. 1 i@ndusbele yvdewrsihd g @e &JIRSHAONaGHYs bodyiandnbeadhMasssudpdgt "' 'S
a side view showi ng an apparatus for asSenbling an el ectron gun accordi ng
to the Rp&sgRls JYARLRR:bhSunDddy A £k vy SNAWIG LNes 3BPRL B of Of
assenbl ing an €l ectron gun; i g. =t is a (ﬁagram show ng an exanpl e of data
detected by a load _.cel] of a |oad detecting nechani smprovid far the
appar at 0¥ TomaSaaias hy et SEpGh e A Serg OB % PheCHERIOB! an
operation of the apparatus for assenbling an electron dun for joining bead
Mass t o gumrebededlr onedals dody OESSREERNGN CHr<THE: PRERERRED dENBODNMENTE An
enbodi ment of an apparatus for assenbling an el ectron gun according to the

a 1 JWoi2R03xRr ase akviatiearstiae pasitlonsef the eiiesenisbed with reference to
the drawings As shown in Fig 1, bead Mass 55 is joined to the electron gun

body ~ 1 by t t | J - ' of di0g: th
ody y 1{18»\/%9%?% &é%g{#{)@@ﬁ%ﬂ% dr@@cégrpgl&%%rag&ﬂhﬂc GHA g#ﬁlﬂmtngg Ge

present invention varie enents I n ing a plurality ari

havi ng surgcgortf.menber% 54 for SUDEOtE}ti n t%e 3ead €] a@ﬁ »and A fat hode 52
are preViBUSIOUFSPREST P PRETUPREL GR A HYRY OB AS3dn@URGAY R'EHRE. SYand 3
the apparatus 1 for assenbling an el ectron gun_incorporates a nmagazi ne 5
for hol di REFeLPE, speEt 368 URTHYEN W thatiFeyhais tihe rouserd S SoMpleiw ie pe
joined; pair of beds 6 and r for holding the bead glass 55. a pair of
burners gpamdof. f bn guedtilag ered smod tivnivhisht e bead ghsxsS355 hedtddbyxartse
beds ti and 7 bed noving nechanisns 11 for noving the beds 6 and 7 toward

the el ectsnsaderabR iRB®hcEd on Al QY cdel Lkt AY | MBINAR $88n 1 T1RRL LIS thae
rnagazine 5 is disposed in a central portion of the apparatus 1 for

assenbl i an 0! Ny . T f eliectron gun body 51 in the
directi ogg%‘fb%ﬁlleoeog%‘%‘i ]gatﬁ%d%’fs&g?atpggn‘gﬁ?gg& %QSGE‘IEOW 51 is held by the
magazine 5 in such a manner that the support nenbers 54 of the electron gun
body 51 oppose the beds 6 and r As shown in Figs. ? and 3, the pair of the
beds 6 and 7 are disposed to _oppose each other across the burners 8 and 9.
Each of ShaVRAAKBOMIHE BAYENHEIN surface in which a plurality of
adsor bi ng openi ngs (not shown) are formed The adsorbing

Accordingly, an object of the present invention is to provide an apparatus for

assembling an 2lectron gun with which conditions for a procsss for joining bead glass
to an electron gun body can quantitatively be recognizad so as to maks the quality of
the electron gun to be stable.

To achieve the forzgoing 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 zlectron gun bodv: and load detecting means for



openi ngs .are comuni cated with a vacuum apparatus through sucthhig peRa2
Since air is sucked through the adsorbing openings. the beds 6 and adsorb
and hold the t uut zoos supplied bead Mass 5~. Each of the beds 6 and 7
i ncludes a heater *'15 for heating the beds 6 and Moreover, a tenperature
detecting device 16, for exanple, a thernocouple, for detecting the

t enper at Weesct0fg lbhes bedsh arahflpfedSoetpegere:d beapighsof the beds 6 and 7.
The tenperature detecting deV|ces 16 are connected to the heaters 15 so
that the heatipg. ngm&u?@ér se‘%#ol & aREE AL IR RV R4 hﬁchﬁ@ta%ro%ejrﬁeﬁtr@w
controlled in accordance with th et ect ed tenper at ures. shown 1 n Ffbs
2 and 3, the pair o bu rnersh | % 9 are d|s osed tq oggose E%ﬁ b ds
and 7, réé‘&bcc‘t‘i~v‘é|°>Pe’%€§|SHF%|”PW 51 OR S AE T NG BT gs F o [9PEs {TRGSBURY

are forned in the burners 8 and at pOS|t|ons oppOS|ng t he beds 6 and 7
The j et t i FI§SOPS AIEATS [l rRyesongrths Q@@egtam whemthghead @hissys fppad 42 the $URRIYh
supply pipes. Tie bed noving nechani sns 11 incorporates support plates 13
for suppomtiitgrs bftteedscomrdnbsipport bases 19 for novably hol ding the
support plates 18 in directions indicat ed by arrows al and a., and

directions i nd@%}%@{cﬁ% %itﬁf’*% Al a%l@%l%g@?ﬁ% 1hOCIF%Ol?ISWJ¥ b@ré@m%nt Y gpeam

plate 2?0 for noving port basis bed are secured and

Lo cach ot ag fge%ﬂg%ég%ﬁ%? s oh et patlucds deprrabtf MLOTUERE s

being structured to npvably support the support plates 13 in the directions
i ndi cat edWH) thpattacheshdrayvingdd a and the directions indicated by the arrows
b, and b= shown in Figs. 2 and 3 ~ wide groove (not shown) is formed in
each of the support plates 18 so that t he support plates 18 are novably
supported in such a manner 6 ~ '~ JU 2~ that the w de grooves nove al ong
the wi de p® ey P} ratrey R AVWIDMGaed into a disc-l1ike shape. the
central portlon of which s supported by a rotational shaft ?3. The support
bases 19 are. Ad.n 0. Wen
cam plate 20 |¥s:[g gtﬁg{}e%&’é We”QaHSng g%%len Eaéla?&ﬂb g?/‘tlgﬁdgjraerqlg\%@gsshom in
firs. ? and 3 %he £am pI 'Q noves the support bases 19 in the f or m of
circul ar arcs. “her éf 4r¥¢ eer\%W %q%“@gn%rpha%a@eﬁ (Y POERYNE RS BEE Tdiing
mechani sms 11 nove the support plates 18 and the beds 6 and 7 supported on
t he suppoRecqrdsgstoldeipfesdid 1@veveetons i ndicated by the arrows a. and a and
the directions indicated by the arrows bl and b, shown in Fibs. ? and ~.
The foregoi ng; Fii.rSeista plaa va¢w stioviagitbaapparankd fdr dsbemblipgart elptadegud3 and
the beds 6 and 7 approachr' nove a~wav romthe

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. 3 is a flow chart of an operation of the apparatus for assembling an electron

gun for joining bead glass to the electron gun body

TION QF R MBODIY

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



el ectron gun body ~ 1. shown in Figs. = and ::, each of the mdadUbe¥@cting
mechanisns 1. and 1.: incorporates a load cell 26 which is a strain gauge
or the like. The | oad detecting mechanisns 1? and |13 are di sposed adj acent
to the support plates 1S of the bed noving nechanisns 11 Each of the | oad
detecting nechanisns 1~' and 1.: incorporates a contact nenber 27 pointed

to the uppgfssinihageiodfnling S uRRREE N ALG IR taknthe; hadimvhrg TEGRaNNSH 11
and a contact plate ~S disposed at a position with which the”l eading end of

t he cont acg. er \?4.LSzRrqu ' t. The |load,cell, ?6 is _joiped
to the uppfélf‘-?”‘salUr c:ftt((:jef'zlt'g.lﬂg?tjﬁegcjcg?rllhﬁtt:ach(§ g?%?ggci@”i %Jgeosotdgtglicbﬁ V\?ﬁ gﬂp%rﬁleusl goa{d
cell 26 is in contact with the Ieagi ng end of the contact menber 7 1 ~~~
2002 The c@ﬁﬁ?ﬁ@fmﬁlaﬁteéféxr@@ %Cér“ﬁﬂﬁg%tltﬁ Proftheae Hami at Vage i st lemgnts
joined to the upper surfaces of the support plates 13 and arranged to

radi at e heatcledmducpledalftyarh grivds Geths/ 16z amgbott nidebdroad Gel Jupbriims the bead
electricailv connected to a load-cell-anplifier .:1 which anplifies and

produces ap|.@yEEUIndof cArbesEetry @k aaeslyNbimeausihe thetlrpsh €8bdy 36. i s
connected To a |l oad recorder 3? for recording the detected voltage |evels.

The | oad-cel |l anplif] 3l Lncer.pngrat I y - for. di.splayi
the voltage | engE gcﬂa V\Zrétuﬁ:l%%} T ﬁ@B%éﬁ@caglpﬁh@g% qﬁoﬁg#%%’%g%‘er{a bfre%?“s)ﬁ éﬂlg
enabl ed to detect the |oad. The. |logad .recorder ~' ' ipcqQrpQrates.a recording
oodl o whi HIFATBOBKES FIBREH RN do6 OPHIRE At 1 EZY b B0 O e 20 iRy HonEsdthas
cell '_'6 so as_to record the |oads on a novi ng sheet. That is, the value
det ect ed bglassedd wall beadineds pri afdresisfeaindy fondoldiang thebondatass ich a: frat of
wavef orm for exanple. as shown in Fig. 4 is recorded. The axis of ordinates

of a graphshewis Banlidgor 4estingdadfsofichordhie(deal MuscI® pel veantbar § oEes
added fromthe el ectron gun body 51 and to the bead gl ass 55 pressed

agai nst t h%eaw&ﬂﬁ%g{ség?%@gﬁgggnﬂ n'%chv‘?noedh%%?@g G RO dThe em:.lé‘nezwglf 88&;2

hand, the axis of or Time (seconds). :as shown In°
i npact force f1 cau when t he bead ass .25 is brought into contact with
t he suppor Pﬁnﬁﬂgg?qsdsgge\gﬁ% Héecglaggmsoﬁ. &Bi lSody J 1 and load f= caused when
t he support nenbers 54 are enbedded in the bead glass 55 are recorded1 as
wavef or m Ther ef or'e BB ad HetldPOSHY Red NEH SHsCADCANET 182 A HUS he Lor
beadi ng conditions to be formed into nunerals which can quantitatively be
recogni zed.assembi2ng an electron gun. Thus. an end of the electron gun body 51 1n the direction
of the optical axis of the electron gun body 31 is held by the magazine 5 in such a
manner that the support members 34 of the ¢lectron gun body 31 oppose the beds 6
and 7
As shown in Figs. 2 and 3. the pair of the beds 6 and 7 are disposed to opposa
each other across the burners 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 atr

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



The load-cell anplifier 31 of each of the | oad detecting nechanisnms 1. and
| is electrically connected to an al arm device (not shown) whith JWse0e2 an
alarmif a value detected by the load cell ?5 does not satisfy a

predeterm ned range, for exanple, tf the detected val ue exceeds a
predeterm ned | oad. Therefore) the | oad detecting nmechanisns 1? and 13

i ncor po?‘ﬁ%ﬁllﬁ? R3¢ FPaY Av devi ce enabl e an operator to reliably recognize an
abnornmal state. The apparatus 1 for assenbling an el ectron gun incorporates
bur ner novi n§anecHathiesbedy Acindshoreipdéna hmwimlS foehdatrmerts Bedind a@dih
directions indicated by the arrows ¢ and d shown in Fig. 3 The burner

novi Ng NESHRRREENR BRWR rhfife HBRISs Yeand 96t R 0UGImble DuRORRoSHRRON for
menbers 34 for supporting the burners S and 9 Wien the bead glass >j is

heat ed - d ' Qi t r 9to
poai ¢ o g ik Brer Rl G TBE SR ARG SR A B SR E (re
beds 6 Qndg?. Aftrer t[}f bead gl ass ~ ~ has been hea e(il1 and nelted b%gt he
bur ners /8 BRI UNPEREBHNEF MG IFHGSHabHAICORBeHE 0ttt Dsacae A3 58 taALhS ¢ o
retraction positions apart fromthe positions between the el ectron gun body
~ 1 and hehengepetatbaswhichlire pepfoamat by the heateas t2atd corgralbe klreataoodampen

i ncor porates glass supply nmechani sns (not shown) for supplying bead d ass

to the hgesf adtdetéd tem@ﬁh&yﬁ_l y The "l ass supply nmechani sns are di sposed
adj acent to the beds 6 and 7 The operation of the apparatus 1 for

assenbling a 0 Pay| 3 | Cl r | 0i n the
bead gl as 58 STORDH B, AT, B8 AARUEHITBYHARE S, RS DO Espioddld
described. In st ST1 shown in Fig 5 the Mass supply mechani_sns ( not
shown) é?rPPtOﬁ%t%ﬁ‘pgg‘?sagd’é’dlf FIEFPEREERDI FhBluaR Y| Soehng RENIEER PN HERFOYl ass
55 to the beds ti and The supplied bead glass 55 is adsorbed and hel d by

t he beddlanaa formedsingpe SnSnetsed app Aratpesitiortsorprostegiie brdsahard detTlon gun
causes the burners 8 and 9 to start heating the bead Mass > adsorbed and

hel d by jehimghedaidzsand commuidicate ity 3 otab@uﬁp@ai@amﬁtué thesugsSepy bigesan
el ectron dun causes the burners 8 and § to heat the bead glass for a

pr edet er m nedyi d I h I ; I
melted as regmérg%j. m%g% m%ﬁgargggjgaﬁ g%%{@(?ra eaﬁpﬁérﬁ@gkﬁg&%tgﬁ %@go Llnlg
conpleted. After the-burners .8 an -have ¢ et ed the operati,ons I
heari ng DRePiag Hlhds SHBBORdBar et ol tgo N BRI HEe sgoe erdiR Hor 5
and 9 to the retraction position apart fromthe beds o and In step STS the
appar at udiractiogs indicatasl Prgrver ettd enariidirgcupasinsicatpd byATR W baaBeddi ng
operation for enbeddi ng the support nenbers 54 of the el ectron gun body 51
| nt o t heshvoat edFasd 2mmidt Enndseadagl plss: 36 foomoonng He sugpeot basmwsnlders 54 I n
step STS the bed noving nechanisns 11 nove the beds 6 and 7 at

predet er m nedTEPBEESE hfd Thee @i:dsxﬁeﬁiaﬂagoin@dit@ah@siobmetshgp@ﬁrppms a3. Agida_
shown in Fig 3 in which the beds 6 and 7 approach the support nenbers 54 of

the el ecxtari%”?g%rﬁﬁgry%ﬁi}%l%dea ?Ae%t@@r HPeggf]snged] a§£>@é:?r%e; %R@ﬁf%a&saf@' @L the

apparatus 1 Tor asse an e ron g are noved he” Support

menbers 54qof the electron gun bady 51. the support 10 ~ JUL 2002 .nmenbers
50 of | ¢ HEUEF eUR one GOt CBHres o, TovabEsUBPRY (g SRRAT PIBHBedadt T ¢ he
bead gl ass 55 The | oad cell 7?6 of each of the | oad detecting mechanisns 12
and 13 détregionsandicpieddvdseiameac 2 .fandcesanthdiel daersiangpod sdtohby hlee Baaws

gl ass 55 which is pressed against the electron gun body 51 after the bead
gl ass hbgaritersHomouphfigs.ri and ontagtideigrbotd@ncelskotvngns Gemmdbddyes&ch offhen
the beds 6 and 7 have been noved to predeterm ned stop positions with
respect al e it | i [

shown) of‘%ﬁkﬁgﬁgppﬁ?gsﬁ{skh%up}orbﬁg gi‘%?‘?ﬁ&ggﬁéﬁ%ﬁﬁi uﬁggeltsgsg%:ﬁgﬁﬁgﬁgéfr t he
beds 6 and 7. Thus, the novenents of the beds 6 and 7 are stopped. In step
ST7 the positions of the noved beds 6 aréd 7 of the apparatus 1 for



assenbling an electron gun are nmaintained for a predetermned tine in a
stag in which the support nenbers 54 of the electron dun body iéhgﬁ[%ﬂ&Fen
enbedded in the bead gl ass 55 Thus, the bead Mass 55 is cool ed

solidified Then, the beds 6 and 7 of the apparatus 1 for assenbling an

el ectron dun rel ease the adsorbed and held bead glass |In step STS the beds
6 and 7tEéherguEl $TROUEY evieoneng Hli gaidedaly 2Ehe arrows b, and b= shown in
Fig ? in which the beds 6 and 7 are noved apart fromthe bead gl ass 55
joined to th&heleaat plare Yuis foedydddtoThuzc-liteestgdstite endral pareon of whned to
the initial positions. The nmagazine 5 rel eases the el ectron gun body 51 to
whi ch t ﬁﬂgﬂ S h enq e n hohds, @ -l on gun
body 51%989 |CT‘£|a %Za%j%igé@aggq%tl:l@'bgq}eo%é%rh%afr%égcﬁrfbgﬁégbg\}gﬁqéﬁe
apparatus. 1 for,,asse i an_el ectyo un incorporates the |oad detecting
mechant e 2450 4 I A BTG Then s BBl AS T Sro bRt ST | S
J UL 2002 | oads inposed on the bead Mass 55 Thereﬂore) t he beadi ng

condi t i oRICAECPY AR hshpwadndiigss? 88d 3s thornadier thaaigppbe supriber s
54 of the electron gun body 51 can ,. quantitatively be detected.

Ther ef obased he imppafcatrust &iréwar assenbl i ng an el ectron gun enabl es an
unskill ed operator to easily and saosfactorily performthe beadi ng

operation w it feNQERAShE Yal gme/ Gs %&h{éds,ltﬁmeaﬁﬁs@ﬁgﬁn@ér@%ﬁﬁ@wy-

2Ly
Therefore, the apparatus 1 for assenbling an electron gun~is able to stable

I nprove it]es l,ect ron ns.  The | oad deterting mechani sns
1? and fégg ﬁ‘t%??gpéaﬁ)‘ge?}ag%ii@%‘?bf}e %%C%e%gﬁ? n/gsugﬁogtlegcqr} Wr?o Fﬁgédf‘e t he
recordi ng and repraoduci ng neans, such as the |oad recorders 32 Therefore,
dat a, sdgﬁ HESGRSPE fIBRITRSANDY B¢ BFropsed: Eding ¢ b fificenens srhcked Gl thect ed.
Therefore, the qualities of the electron guns can furthernore stably be
i mpr ovediTaWe bapymar it oW froFigss emidl 3.ng harfoed ot g diragtinns acodipocatmssint he
al arm devi ce for issuing an al armwhen an abnornal state in which val ues
det ect edvhicht tiee bomsbroetlaet iI30anechabe8s® drd ansbddadR mMede adhl stym the
predet erm ned ranges. has been realized. Therefore, an operator is able to
reliably.ke Qi eiabnormal state As a result, the qualities can be
made sta%Tg?gﬂddﬁngﬁgpa‘clfuri n; yield can be inproved. The apparatus 1 for
assenbling an,el ectron gun accqrding tQ the present invention ' -
o ovi ded i £ 115 S0 By PR andrfor P oAtk IO h TR by 2nd 13
mechani sms 11 in accordance with) for exanple, values detected by the | oad
det ect i ngCRERMAIFS P2 hdo 18Ich if HestEwAt sIgenwatls filse: ddwt logH | deanertinge
novi ng speeds of the

mechanisms 12 and 13 are disposed adjacent to the support plates 18 of the bed

moving mechanisms 11  Each of the load detecting mechanisms 12 and 13
incorporates a contact member 27 jointed to the upper surface of the support plate 18
of the bed moving mechanism 11 and a contact plate 28 disposed at a position with
which the leading end of the contact member 27 1s brought into contact.

The load cell 26 is joned to the upper surface of the contact plate 28 n a state

in which the load cell 26 15 1n contact with the feading 2nd of the contact member 27

~1
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As shown in Fig. 4. impact force f, caused when the bead glass 35 is brought

into contact with the support members 34 of the electron gun body 31 and load f.
caused when the support members 54 are embedded in the bead glass 53 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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if the detected value 2xceeds a predetermined load. Therefore, the load detecting
mechanisms 12 and 13 incorporating :he‘ alarm device enable an operator to rzliably
recognize an abnormal state.

The apparatus 1 for assembling an electron gun incorporates bumer moving
mechanisms (not shown) for moving the bumers 8 and S in directions indicated by the
arrows ¢ and d shown in Fig. 3 The burner moving mechanisms move the burners 3
and 9 through the burner support members 3+ for supporting the burners 3 and 9

When the bead glass 55 is heated and melted. the burner moving mechanisms
move the burners 8 and 9 to pesitions at which the burners S and 9 oppose the bead
glass 55 held by the beds 6 and 7. After the bead glass 335 has been heated and melted
by the burners 3 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 33.

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 33 to the electron gun body 51 will
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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 gﬂ.;n 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 35
held by the beds 6 and 7 is melted as required. Then. the operation for heating the
bead glass 55 is completed. Aster the burners 8 and 9 have completed the operations
for heating the bead glass 53, the burner moving mechanisms move the burners % and
G to the retraction positicns apan from the beds 6 and 7
[n step ST+ the apparatus 1 for assembling an 2lectron 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 355 to join the support members 34 In step STS
the bed moving mechanisms 11 move the beds 6 and 7 at predetermined spezds 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 34 of the electron gun body 51 held by the magazine

b

Since the beds 6 and 7 of the apparatus 1 for assembling an electron gun are

moved toward the support members 34 of the electron gun body 31, the support

L0
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pressed against the zlectron gun body 31 after the bead glass 55 has bezn brought into
contact with the electron gun body 31. When the beds 6 and 7 have bezn moved to
predetermined stop positions with respect to the electron gun body 31, 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 besn embedded in the bead
glass 35 Thus. the bead glass 33 is cooled and solidiried.

Then, the beds 6 and 7 of the apparatus 1 for assembling an electron gun rzlease
the adsorbed and held bead glass 55 In step STS the beds 6 and 7 are moved in
dirsctions indicated by the arrows b, and b. shown n Fig 2 in which the beds 6 and
7 are moved apart from the bead glass 53 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 bezn joined. and then holds a next
electron gun body 31 to which bead glass 35 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 [oad ceall 26 for detsctma
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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 lgad _det:c'zin‘g_&echanisms 12 and 13 of the apparatus 1 for assembling an

" electron gun iﬁb;)rﬁorate 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 satisty predetermined ranges. has besn
realized. Therefore, an operator is able to rehiably r2cognize 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 wath a control means for feedback-control the bed moving
mechanisms 11 in accordance wath, for example, values detected by the load detecting

mechanisms 12 and 13 [f the control means for controlling the moving spezds of the

p—
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degree ot pamculantv 1t 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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1. An apparatus for assembling an electron gun

comprising support frames for movably supporting said holding
members and structured to be moved by said pressing means,
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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