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Funnel s and Apparatus for Performng the Method The invention relates to a £

éﬁ

met hod for producing funnels of picture tube ' ' ment bearing faces
; (pads) nol ded on by the pressing technique, mmm” mm mm; ol owi ng steps; -
delivering a nolten gob of glass to a nold corregponding to t he outer

contour of the blank', - pressing the gob of glass,6By nmeans of a die that

predeterm nes the inner contour of the blank and by nmeans of a ring
resiliently secured to the die and resting on the nold, to formthe funnel
with a flmétroedonpassrodueperpiatgerearmhbw | mete0s pads Apharatiugr iczed in

t hat at Iggfggéﬂiége%ﬁéeﬁééﬁogressing into the nold, novable flat nol ded

parts are e region of the pads, flush with the upper edge of
the mld, the thickness of which nolded parts predeterm nes the extent of
recessing of the pads, and which nolded parts protrude into the nold cavity
in accordance with the recessed upper edge of the pads that is to be nol ded
on and are noveth®uin@niien fipkdtiesaficea meshodnfor pxoduedngnbudeelsThe

i nventi onofll SOc @kt @9bd® i L RRRBRAIIE O bBARYCiFABekUIBLS) %oﬁhﬁhu.f e
tubes with | ded- on adj ust ment bearing faces (pads)_by! pressing, having -
a nol d, Wﬁ?gﬁyréhFePFﬁﬁéﬁﬁﬁnq I re ﬁ@ﬁn@gFOfP &oWhPgr SEBREOUr of the
bl'ank, i ncl udi ng delbaseing famdltenpgdd, odnglassotvhachoagnol ten gob of
dont our IO TR ShAIes s SPTRGu, 86 FRE PL&ERY on the moi d. 16
resiliently retfnpuﬂtéiqgruﬂqﬁgq@ bﬁegﬂhas,upyemeadgeoﬂfapdﬂefUhael -1 :
o ovi ded i LI ORI GHF (obfhe, ROncole, BB, Fhe; BLoAR 164 6D BhabPraf®ere '
flush witéh 1ing resiliently secured to the die and resting on the
mold, to form the funnel with a flat encompassing upper edge
and molded-on pads
characterized in that at least in the steﬁ of préssing’
into the mold, movable flat molded parts are
placed in the region of the pads, flush with the upper
edge of the mold, the thickness of which molded parts
predetermines the extent of recessing of the pads, and which
molded parts protrude into the mold cavity in accordance with
the recessed upper edge of the pads that is to be molded on
and are moved out of the funnel after the funnel has been
molded.
The invention also relates to an apparatus for
producing funnels of picture tubes with molded-on adjustment
bearing faces (pads) by pressing, having
- a mold, which has a mold surface corresbonding to the
outer contour of the blank, including recessesifor the pads,
and into which a molten gob of glass can be delivered,
- a pressing die, which predetermines the inmer contour
of the blank and on which a ring, resting flatly on the mold,
igs resiliently retained for molding the flat upper edge of

the funnel

T
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upper edge of the nold can be placed, the thickness of which nolded parts
is determined in accordance with the extent of recessing of the pags MK
whose radial length is determ ned such that they protrude into the nold
cavity in accordance with the recessed upper edge, to be nolded vn, of the
pads, and are arranged such that after the funnel has been nol ded on, they
can be noved out of the nold cavity_ Picture tubes, especially tel evision
tubes or tubes for conputer nonitors, are conposed in ternms of glass of
three separately nade glass parts, nanely the actual screen, then the back
part of the picture tube, which is called a funnel, and finally the neck of
the picture tube for receiving the beam system In the manufacture of the
pi cture tubes, idhafadtealized ivhenacc ehkamodd , eAG0RRASELBYoRl 8R€ connecti ng

face - a3 & knomn 28 bDS S8LACLL A £U08saehS 1hOERHlschSchQ! ned O the

screen, rar co respondi ng sol dering ed ge is torne in-la it i~

2002 vacumwu&ﬂghﬁlh&shnddeﬂ phrthethad ategEaashswthrtthe pastelike gl ass

sol der is a to_t sol deri edge of un The funpnel is placed

in an obFP gg?sﬁgsgﬁen@?gﬁ S Ri£Re he é%lgﬁ?Fﬁ %ﬁg%gfaC|ng

upwar d_ Wﬁecbcméé#eﬂsPpF&éeéswﬂ?ﬁGIFEHGGIHér@ﬁgotﬁﬁﬂﬁﬁeﬂﬂﬁﬁ]Qhﬁmnmard ont o

the gl asgy s gebf k@ck@%lﬁ&s%nﬁﬁéegﬂéé'Qﬁd%ﬂ&@é%hadjf rgﬁ’ h &l ts, and
uncti

t he funnel screen |[oin"to m he tube_ For t of the

pi cture 9GS§rméﬁe€x§HF aFhghnEheyoprohrude niate fhe nold caddy iin

nﬁcessalr( ﬁc;:arﬂhﬁabl leﬁﬁnthléaﬁéeésﬁédoﬁfaﬁef adigd, he_-o]peemnegbem I OcaL ed in

t he neck of the, funne relative ssure the

al i gnnen?ndu??ngﬁ?hgaﬂﬁ1 tainnda arreoc':aé%éatn%%ds%%%ﬁn t%tlé'ﬁ:r %gq:real g:e beari ng faces,
so- cal | eduradd, h@%hﬂﬂmwldmdo ame tmimeqan r‘Pet mevieggiogrt off tthe col lar. The
screen igohijkew,seyprovided with three bearing faces. The bearing faces on
the screen and on Yhe funnel are assigned bearing points in the netal

frane. The incPigtdrpotibesn aspesidzllindieleilsiandinher dnindesfar rest
on the b@?fﬂbﬂge} 8ﬁlt399 toé ¢hiodedef i et i PsPlof teddenel and

screen w be achieved. After th t he cture tub%theck IS | ded by

known nefRBRE2HALY Fﬂ@eogﬁéﬁseﬂﬂrEﬁ t NS rﬁﬂe 3[4k Thg pi cture
tube mangfachuER p&rﬁrbﬁrtﬁétpf@ﬂlté tasey ek .ins reliieanta fibiieadat i ons,

mort o nsi5g' PRAEYERE! BECETO¢ Hind A S SAIRE A8 Srec BN A 20 i .

t he preskeang syehﬁmque i's enployed in a known manner, the world over.

Mol ten gobs of pgl 28 fhfuPLessRd dAtitnd Ltmﬂl&e lb’ijﬁ"&b thfhé YRirgRl1 shapi ng
tools of a nol ring, and pressing dies. éplcal round tabl'e presses

are enpl shese F91 TAT AR PRAPIIATSIAS RIFHE | f3Eal AR are
nount ed RAokAEaPr €R&i Bglia@bing ddwe Mol s Bowndd angagrd:mtd ad hghenext

process'”g Sé&? o% which a corresponding soldering edge is formed, in
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~ JUL 2002 wth each increnent of the press. The outside of the f‘g\nnﬁh
shaped with the nold, and the inside is shaped with the pressih %

nol ding the term nal edge of tthe funnel, the third tool, the ring, is
needed The ring is placed on the nold before the pressing operation, and
during the pressing is pressed onto the nold by spring force. Once the

gl ass goh_ has idt e I i S t o he pressing
station vmat‘cf‘tu%rﬁe&%ﬁ(f a%esqheogdg"vl\%&ar mg)‘\l/?ngf §1§£€n§§€d§yst r'ie}h% pressing
force. Theastielidedl aleey iseddare isanppddedr ba thefrelderingreddsdty. Gven a

suf fici entpdrQgsidd f oiee)rddhel’ Ve giakelhent bh esnl ophs)y Sdfét%%éii ely
filled with Iass and t){lpl cally_a mpld seam forpns betvvee ring and the

mol d. Thi®e 5&e 68&1‘18518?5 prige gf AT RS (URY ce of the
funnel , tétlaéérQV!stilhidemE wflltmlglﬁﬁdsbtﬁﬂeff‘ﬂhﬁl &g d ef animd dmimwmfm ddw die is
noved upward the ri al so tak on the function of stri off the

gl ass parth® Arasf ' ch?I ﬁﬁ §P§t‘?‘8ﬂste‘t‘?l%rjp‘?%s%%%c%¥

cool ed enmjlg:haﬁ fadl tishe apidodhet faanebeanénmyvedemtjdire tomsnakey trr&m)val
station thout bei ng deformed. Before being renoved, the ring, because it
covers theultunnel at the top, nust be renoved fromthe nmold. It is known to
that end to noder tthe rfungtionnP§ thehpintupe ebdheg aft eeX¥art he pressing

station Vi@ god R Rl funfBe mea I;ﬁe@@?e&%%’eé&*é%ﬁle gold in the
downward notion of the die and in_th ward motion, after ‘the spring

travel ha@aﬁéeem%&@eseeh@rpﬁéseg ? nERedbeah TR ednfaf®d idhly one

ring rengiyy Hed Jee Har gssined, Sfrélh@ﬂvéstbnth@&s_cﬁébﬁ haifas@pearrgret hod, a
ring that is flat to rd the ace pn the nol d. Thec%lld seami s

I
t her ef or & E& éd‘ea uEaag Bg t'ﬂ% OGS e DRATRE Phe i nal
machi ni ngHeld awized Ih:ealrdhgslﬁapeag sbheapled getisippere edgeiesf dote f unnel

(5 9roundanc shan ored Lo TRke, A0pl e SM{A° e iz 2002 Known as

the sold Séamis al'so ground i e process and is then
no | ongerllpqee&sret pmmvuldedf wmthhéhrednhe&rlﬂ'mefmse-nt iTle hesik itrigat

operatio S agki o} I { | nate in
Chrs ol oo 2Pk B, PUF RS ATH! De DL BN VIRl Kol 0
EuropeanHﬂéth@dlnAfrh&I resdy Aveed; tFeeskrehined Rﬂﬁi‘éﬂtﬁkta%?élr&sesent on

the funnglyaith cihles setenh aakl Qﬁnﬁ@ﬂ' 0{111 These drpigad H&i&g galowpi cal l'y
pr.oce ressing the funn 10 t hat end, the

oi ntl nol de nin the S
ol & his Tt Fouan sy o aPESEEe Rl gRESRE e £ AR, qnt’ setaes of | he

unnol di ngriddntict kehsededcri bed, it is absolutely necessary that t he raised

pads, in the fypnels. fmde byt he Furonsan TELhod. he dang A5 Lar, as the

sol deri ng edge, use $& Undercut s woul'd e ade |n e nol d that
woul d pr eeglodgnepkdi ke Rtbﬁgam@rﬁﬁg@l@ffwlpads drawn as far as the

sol dering edgerhs th@tnﬁb@ogplderﬁet@&gecm tdarﬁlﬂa@turen 1'58 widened by the
extend to which tﬁe pads ar& raised; that is, the solderin d e is no

| onger t REtsane \I\thiﬁs‘aﬂbt‘-ﬁe“@va);/eh?%ﬁfd Puldiratieonsunsel that Bpned to the

screen, $uktase afef;@ﬁétﬁ@ﬁ Bﬁk@li§1elsﬂlrﬁ§eﬂeﬁ)|ﬂ&re in these reg| ons extend
nonhom)geneouslgég l1jrrgare to the re soI erin ed e, h%s creatl ng a
e

flaw, and incr PPELQRSPREA T S roduct1on of the

 For manufacturing these funnels, the pressing technique is
employed in a known manner, the world over. Molten gobs of
glass are pressed into funnels, using the typical shaping
tools of a mold, a ring, and pressing dies. Typically, round
table presses are employed, in which from 11 to 15
structurally identical molds are mounted on the pressing

table. The molds are transported to the next processing step
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Fig. 1, in tw fragmentary views, schematically shows this known shapi of
the collar region of the funnel in the pressing process, spechijkﬂZB

part Ain a sectional viewin-the collar free of pads and in part B mnth a
sectional view in the pad region. The glass funnel 4 is created between a
mold 1, the pressing die 2 that has entered it, and the ring 3 resting on
t he nDId 1. .The hapl t ool s d crib are shomn only schematically, for

t he sake‘%*lé Sf%mfﬁg r|n§§§ Py%gcally has an enconpassi ng groove 3a,
-4 4 ~uL CDOZ&mhmmhss@eveﬁ tbepfomndd $5abhiped with Heharmadel famdhe

while it s ftnlt l|del ’15t he .l egsmghs#géeprégﬁn@r@pé/e is later ground away in

the course o I'ane g |nd|ng o] upper”edge 4a of the funnel to the
sol deri ng edge, quan]-@ilﬁ@ the merdiedbecdsetphtthe Huevwslsartite tddasgk ed in

this technology Hetween tlgeneeagdB aﬁﬁetbﬁngoigi PFladsa G e AR fromthe
conpari son bet ween parts A and g}g{gr edge 4a in the region of the

rai sed pRREAE Gﬁﬁ?ﬁ“§f59§9wPH§FaB§°?h t@#ﬁl?Q)WNﬁtﬂfﬁﬁﬁ%ﬁﬁad§ are raised
than in tﬂl&as{k’éd} fonee colkl _ﬁxblaegyogpfym@mf&)cef ororidee 3K eylafs ogioker

illust th d | f th
Icon??)u;a stﬁ’&el“ﬁr} e eglﬁg Fﬁ?h‘goﬁha]rt n’a%h‘?ﬁ%/%sgegas“ge éb:tlrll‘%d :3231 degl gn
as shown preddigg Stapdon A;theshéts;dwwfhtnerdmwnuhqﬁﬂmohlng1duhe sol deri ng
d 4 I ft
cal' ed t RSO n ko raERThy Ko ERE e S8 A% IR Dng R T et o

i an e pressing o unn creates an
upper edgemfagturied ten€iti vehyaprecheelipy fioe.a 'théffprcéwtng operation

by this rmtéﬁ%qng f%%wn icﬂ Fbgld%f nﬁé%ﬁ@é@%%ﬂﬁ] SAIIE @390" ng to

3
Fig. 1. he collar of the_ funne | ded entirely in
the ring falleldnweém eagﬁSt oapﬁetypqe@a Bia ppQld seag fm'@SE&%y@sﬁ net hod,

t Ee ri 39 the tﬂ%@f%ﬂﬁefhésm?ﬁat a thad rhtﬁlmr&adﬁlnlmﬂt Rt NQJcated on the t

ree-di mensi onal contour that epbrace col lar, re re recen

Asi an neﬂﬁ38§e§§ecﬁFﬁB RRENFS Phird THR 6}e§§ﬂﬁ39§©$hvwg eaTdBBi ng

pl ate, asra rtéadpoddscedi bedmaxb@y@edHowm tltft diare rmst modedaupwakde known in
whi ch thene %rl a'il %r @L&EX Hxé‘gﬁm g]’?to?qf W§lng a ring

rep03|t|oner case, omever coI unnel " T's nolded in
t he rlnggaaﬁswbach comes into contact mnth the glass In the funnels nmade

by this Asian t essRd h I t ween
t he sol dering gg EQEsg&ﬂﬁn@ag dflfn %?Rﬁg%gﬁie thléh%%gth%PE %nﬁﬁgg in the
ring 3 lSSCOOAE'LenQBBQ Neatintes Rifedufte Faterks oﬁeé‘oé’leélataéd thgnd t he

solderln@n%@gg 4%eh§v§h5Qt8@iQ£dwﬂﬂﬁJhdfﬁéfﬁyﬂﬁéﬂdﬂﬂédall the way around,

vet neverthel egs probl eoz do arl s RSCRUSEP! MG 9co830Y che
funnel at the top, must be removed from the mold.

It is known to that end to mount the ring firmly with

the pressing die in the pressing station via a spring plate.
The ring is then pressed onto the mold in the downward motion
of the die and in the upward motion, after the spring travel
has been overcome, the ring is removed. In this technique,
only one ring remaining in the pressing station is in use.
In the European method, a ring that is flat toward the mold
is placed on the mold. The mold seam is therefore created at
the upper edge of the funnel. Since during the final
machining following the hot shaping, the pressed upper edge
of the funnel is ground and chamfered to make a plane surface

-3-



Because of tool tolerances and the renmaining gap between the shapi na dyzarts,
that is, the nold and the ring, the nold seam4b is enbodi ed ais‘;@m_ f
enconpassi ng bead that is typical for tool seans. This outer enconpassing
nold seam4b is located a fewmllineters below the final edge 4a_ It is
true that the funnel edge 4a is ground in the Asian nethod as well.
However, the nold seam4b is | ocated so far below this edge that it is no

| onger renRpy i k pdi P S t 1S5 t.heref.qr i sept in
the ri ni oRoteDr saubhe ThiekERsPLRRESTnd gy 'eaSE (¥ Bk b oBACH
because i thesprocesedaalpbsethen nheldngaefradentupfetbec&ioishpe | ater
picture t nd £055894U8N t; Y i L nger hi gh
stress. | #%gééncgtr}%agggﬁaéﬁ%?d_ seamis %ﬁ}gﬁtﬁgﬁlgqi g%%%gbﬁigsfﬁgg g%aoki ng
and i npl oSt@SKiRE SHdRVPBNAFPHPLIRR dit Hy @0 insd eadina b hAst Reddi 8dgfe

conpl i cat ad phRFHELrBNaBEehbeih i thgs pictui ttideie naldedsy3 thedqreheegdebnr the
Eur opean nethod are nerely ground in the bearing face, the rings 3' for the
Asi an net A6§PREst be conplicatedly milled in a three-di mensional contour.
The enconpassi ngsCantedlyOhot @, Ny - dal ide paldas muser beCpkepant &hist

mat ch veryéflwell to_the cgnt our of gh](;arrmljd 'ld ang,.t he t her rral eﬁgansi ons
resul ti ng PromBrftetBnt tF ePPef at it e o SHER ool 87 Ts F 2B HaRBH i AFD
account byypearilpf jepetifiedldkdrmrsiiondhellpg cdersndif preanisgatheal i gnnent
of the no LAyt hespi S S r ¥ i . A d: ,any

m smat ch \l/f\nqg!g%% t hg[)rrgﬁats%lgéﬁ 4 ﬂ@vr\ﬁl? tHﬁLeqsg (r:cl‘ﬂcg}g;:aljtei%\llbté)lil‘gf1 ﬁéc?gcggéggi bed. For
adher encethg rrgipBgafrebletP?®F ances, the ring 3' in the Asian nethod nust

be aligned withpbhguaRpbEcabl eudid1dity GrititdensedaasriStaceitniorder to
mat ch the required socket, the die 2 nust, be gui ded,exactl¥ in the

ri ng, - t heabgolutely pecesempy Jhfh itifaratédse PgdrdarnBethet elfe ring and
the nol d mkaat B§ BheOE&rdpéLi Matabdy Hee@rakm awoifdrdagaghet solderpigss and
the tools dthe Bress di e_Jyrust. be su ocrutted‘J 0 flgatimna fash'ﬁn in,the

press. ThEIPEsuPECTESE RERA e ‘%‘6’??35 Ut &9YAEs PGnmEHer AR BPEsBPHY stati on
t han i n t bekaEuwoptdnpretvéand, unmoltiingh t he die can be nmounted in fixed

fashion in the pr I o) e J ecLnovept LQn, based on the
Eur opean net hodf,g |8§ %@gar@#%]ée ﬁer}%u %?esg(r%ﬁﬁe%hég ghghsgh{éggno[ di ng of pads
recessed bel@aring e@periadgrtartda meddeslidon§der an tpperpedgtonfizonst ant

width al | 4 BenayLar eNEdek SO RitE N theUbaaB BREOPRASSANOLADE digeam On
the basis of the nethod definped at the outset, this object is attained for

this by pF86i 8PhgetiR? 899% BP9 FAMWETSERS §ATFr #a8FRgaT ht BRE ¥l d,
novabl e fhabunal dewhear tise afweupd laded jioinkekle toeghensotethe parfacé| ush with

Lhe upper od0g. of cLhG, L hnd A 40y GESS. 0F WALSD RLOSHPRLSLY

predetermnes the exten essing of the pad ]
prot rude hanbonpgenePys brvenpanedadeotdgndeémainangheci destnadedgper edge of

the pads thal LfeliPihs 40FURH hPndc3easeoyed radteaf chheafygpel after the
funnel has been nolded. Wth the apparatus defined at the outset as the

poi nt of departB#®: }hiirdpofediraseentazynyders, FRBCBAPAFAL LY $RCYHat the
mol d, in thesrrebwn Shaphey BEThd Tolnay dedivht Bfr enestesné Dt on Wieh the
novabl e fl at nol ded (ﬁarts t hat .% flush with tge.upger edge of the nold
can be pl BEEES RRPIRT ke P WA YmdPdBE paft §17 8 BRTeIPRILI 1§Y

accor dancéenwthé ¢dklaxtEnde aff padsssandg iof paire padsthnal seosionmaldi al | engt h

is deterr‘q’rgg‘g fﬁc&iﬁidtﬁio@{ otrude into the nold cavity in accordance
e , U

with the recessed upper o be nol ded on, of the pads, and are
di sposed such tHee @fass fwmgluindls wasabeénbabraed, atheldchn Hee noved out

of the nmbhdega¥hdYdie /2. that has entered it, and the ring 3 resting on
the mold 1. The shaping tools described are shown only
schematically, for the sake of simplicity.

The ring 3 typically has an encompassing groove 3a,

-4-



4 JUL 2002 During the pressing operation, the novable nolded parts put in
place are held in position by the contact pressure of the ring. In the
ensui ng unnol di ng operation, the funnels can be unnol ded by rall‘sﬂh}g_ a0

di spl aci ng the novabl e nDIded parts, despite the undercut in the region of
the pads_ The nold seamis |located in the region of the upper edge of the
funnel and can therefore be renoved in the course of the plane grinding of
t he upper edge dawn to the sol dering e t he .inhventio

advant age&'igichy ﬁ@rE&FoﬁéaHraﬁag?h%t%}]g’% ecéf’r‘?]'td'r‘?éir gflt‘)lf’@’lbé’p‘égtied to be
conbi ned: jpads seGa3sed thenpnhecu@p@mate@lga;him@m@e iist Aate regeoNpASSi ng
constant w dth of he upper edg HRa | am
with a si @i £&ol §e§| §§S‘§n gsghn%léfaﬁ\r% md]té}%c%r%co;%og %f’w?hwgggaa

their act wek itdw ﬁunae&DVthhenamtﬁmk¥ngt%dgﬁn1Hn@hyﬁn@gn&hbym@dduéﬂeé such

as by means, cl’:ht (qu}%r ﬁééggsgkil (§reated 1?(& i 4 RIS B9 bk Gre el tPF_

sel f act uat’ed) actu e pressing opération itse
Preci sel y tilng I3atamér th@amgilé has advant ageous si gnificance) since no

addi tional el engat §.58r 8eNg8ERIr rbh @?&%&mwﬁ et wkdht Baktkeat uha of the
invention, the nolded parts that can be put | ace .can be di sposed

di spl aceal®y the Pﬁé’eﬁoﬁegez‘*ﬂe&na‘i‘lée tHREE 5t é’rfe faéﬁSSdPéﬂsaécext ernal ly

actuat ed R@astOB)r @kawydski Bsasmé’aé;ttte“nd afo afhbait atg@s paae atrkairagdetn
accordance with a nvention if .the

art hat b
put in pl Z08% 8 B}‘SOP?\STF%%%@CJ[%’& 59954 s(é’&ew fng 8n 0 t%@‘kﬁg?ﬁcan ©
particul adeytier tid@ukbratbdnf | aips, parhicdyiane 4o Vst aﬂatr}cedonﬁécbpdat 0 a shaft

on the outgsi %gd?ﬁ ggefgl?)tlndthéncéﬁ%?e ][g;)q?{]ge faqt Qe ”R%@Q!ce | ded parts

in the fofPM® i S POSSI asto be"raised by the
f unnel |tsfalnfalduar:hgntlhg uaned di-abl gt a@étsimnaﬁﬁeﬁhpm dnnBliding-to drop

by gravi t Yo kNl -8 pbLOMBE LR A | Hai NAE AR toteaetag%bnaer% reggse. _9_
4 JUL 2002 In this version, to great advantage, no further deV| ces or

changes i 42 Wathel§ any ppid pPeA®- are needed. It is understood for one
skilled in the artethaiqhdei soypdd rvhded heaelinacarrakadlba enbodi ed and

actuatabl e i.n_so her vva th t hat descri ab nve t| on wll
be descri B84 n nEPPh it qﬂ“?eﬁrﬁ; ot %l l%‘ea;%errp glr]?eingoa ? shown in
t he draw B.QLS upﬁb@madgee4a Fof).tHe gawe fwiziireratldr gheewayoasouhdougfhe he

pressing i, élhgnsg‘e#ﬂwg;% uglh; el ¢ sAoknnag! pgg aypigture tube in

t he knomn urope correspon Ing fragmentary sections
i n shapi n§regmehbakroviieys aer FrREping ¢o Figtwd-fragnentary sections

cor respondi ng thFtHé Aél&'i‘dmgtl{&{ Hapiden 18¥ bhetﬁst Bafnei 1bhemblueation;
Fig_ 4, a schematic¢ illustration of a version g %ge rmvab% gol ded Parts
&t aP

that can BEtFEELYNIPIHRE, 7199 the f oSG EE&St- FabitBIf Fig%d

for the European method, the ring 3' therefore has not a flat
underside but rather a three-dimensional contour that
embraces the collar region. More recent Asian methods use
ring that is joined to the pressing die via a spring plate,
as already described above. However, older methods are also
known in which there are a plurality of rings, which are
manipulated using a ring repositioner. In each case, however,
the collar of the funnel is molded in the ring 3', which
comes into contact with the glass.

In the funnels made by this Asian method, the pads 4c
can be recessed into the plane between the soldering edge and

the mold seam, because this region is molded in the ring 3°'.
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Fig. 5 inparts A B, C the pad designs for the three nethods descri bed.
Fig. 3, corresponding to what has already been described for Figs. and 2,
shows a schematic fragmentary-section through a pressing nolgp JuL a‘i?fessi ng
die 2, and aring 3, as well as the funnel 4 pressed froma nolten gob of
gl ass previously placed in the nold 1. The ring 3 is firmy joined to the
die 2 in a known manner via a spring plate. As the die 2 is driven dowward
into the nold 1, the ring is pressed onto the farmng the upper edge
4a of thd'q UHMISICURRe 3RS Fherefprs cxeatbrdy h%mgo l?fpe%ﬁwldr?é:ﬂ%tﬁﬂ edgss YPecesses
for pads A¢.aNdeided ml&heth@nbahaewﬁrathodlpftﬁéleuaw\éarauxm erees Wth

t he European od descri.bed ljn conj un tion wt qglﬂbo#. refere ce may be
made tv trF‘F'evef’?r;Tﬁ%l e FERIEMEN e PEISThBEGRFF 2 rehdd ‘%ﬁ@alg‘né" Eur opean
met hod resi des Bavddse mafl diood oblelenpadsadd. the grentripaintg ,gape 4 JUL 2002
|stherefore|de ical tq Fi pa ntr tot on of Fig.
| b, vmthlf ‘he padr%hc ra|a§éé‘9g %st’ h{ékﬁg\per ge o?als e m) , gjt’

enbodi nerthefmdlite seees ding sapphrdiad agcandéneenpnasiad et |tdilﬁtan§ shown
in Fig. 3B@dnd ifd Rat eWapk . Fi ghlé oab@rr@ﬂl&n;lpﬁasi hRAGS Sehi 4B the

regi on of "the pads  4c, intaq V\:hl ch reces vabI e flat rml ded %art that is
flush wi t¥f thReakscer £a¥e ™ loretREsnBe °wt 42 t fits *&xenpl ary
enbodi mrerddieitiat ntHeh&Euhoem e&ge ihapsngnmdah{;cmd;m@trahﬁlnhpdcaanect ed

to the nol lVI a_shaf ). ¢C ed rticularly
from Fi g."%3B; ﬁg’ r?é'etfedttgﬁ E}Sga Eeia@ gﬁf%et a Crt b%iﬁat thit
under cut ecfgeomlrtalte itppier neddengbrofenbeedoin the agnirtdmfg fproweske | ater

Ponach DR iy ke i 1 ERERENE! 1h HenETPIARSHLA MR | rulle Tad

| engt h of % erm ned su accor dance with the
upper edg@lfﬁj sgiant He padrsakcpphat: PE the prrodiiaiod hasause gitotisudes into the

ol d Cavutc;eabc%w»%%%ofs@a BBl §hé @Qggégg dir&araemf Jhenpi yatakl e

connection of the flaps 5 to the nbld 1, it is assured in a sinple way that

during t FREGFYRS! & 'oﬁé‘FianﬁntuPﬁea?l%p%o%%ﬁﬂlﬁé‘qeal%fe&heuﬁgéﬁéﬁh@nt he

mol d cavu,tsy m{ay:_rt Inﬁgmsogdeassr ai mdtﬁun@@d:orqmlssaifrtgennotﬂm seanpligi hgtdrop back

aut omat i ﬁ:?he&y t.o the out p03|t on _of (?gn byé{qravity_ The descri bed

enbodi ne Gvat S56oddFy 8fnbFyc H‘%V\%n e prBdureti on of undercut pads in

accor dance wit ant helddesbgalofliFagvadcageheChtley é&ai@cesee@obylshehdi mensi on
rel atdy gltl%att@% POLHGEL RO CdPce S rihddont AMh9aCORRATSHEY D! d seam

4b remai ni n ins | ned because t m can

ground awgguigedhéopr sbesEusprear BethRd REfMe1ed Yu SFoMngd 4B Fﬁevvhose

vi f:j n:j tY Helarli®ig! Qg@teedchzhell I&d:; se@aﬁ u@@tzaglram?@twdt h.gsqegget L y of th hg
mol ded parts. are created sglely.i egion of .the pads, ip, the metho
of the i MPERLAGATSRE %Iqalegeé?rsar‘é ci sigrgl cpn %8?“?. 2688 and are

hardly viesicompasbéagusentber not dele paimg A eirf ithed qmasuheewbhdalpr ef erably
comprise narerial payl §9v£9§ S8IE Lheigm! . &%&%@{Po‘%ﬂ ti[% hgidmi' d
orce te

furthernoré are presse he pressing f ransm Vi a tﬁe r|ng 3.
Any of f s&thei mmmaﬂegmnnaionher@@ahﬂ@g viram fijGf exenitr epppratiuded; the

outer copfoy Oftoalfag Rueeebe%aﬁeﬁ%w SU&Int By tRanob¢ épae%i@&

enpl aced nol ded parts 5. They have a fixed relationship and during use
assumne vﬁ%ﬁ‘lsll?“{she sanme tenperature. This is not the case in the Asian
met hod, since trthe demand for an exact alignment of the mold in the

ring is also more stringent in the Asian method; any mismatch
widens the mold seam 4b, with the negative effects described.
For adherence to the required tolerances, the ring 3!
in the Asian method must be aligned with the applicable mold
using quide wedges. Since in order to match the required

socket, the die 2 must be guided exactly in'the ring, -the
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nold 1 and the ring 3 are not fixedly associated and undergo a different
energy input, and consequently, because of the different thermal 5)% si on
of the ring 3' and the nold 1, a considerable offset often enguddl.

| ndependently of the Asian and European nethods, the pads are elther made
oversized in a known manner and then ground to the exact dinension in an
ensui ng grinding process or are pressed directly to the rated di nension,
"as pressaddpgdsnal afedde Vi Bdarkde Hdﬁt«%&&i cmei s—mgphhaabhe d#o1dot h met hods
wi thout restriction. The.inveniio also if the c fgfrrferlng of

|
the edge SFSGHFRdPRGCF T hes UpPET esé"gse: By ?ea g ggﬂﬁﬁ?e‘f'% sol der
faces prepgedst andi khe (toslpr elsl's&ed)rSiSISdehef alues beasgppoptegeth The

| vent | on ehBakBnd" ERChELE 19¢cdd il { O rbiae BEAYNCS SdEsrbbahed U can be

used in a pres ass product’i on processes In rcuts in the
regi on of CpﬁelhﬁPEle‘én@Ieﬂ% %feaqﬁearre%ééeedséﬁteﬁe bheauetl thgz 4 JuL
2002 d ai EEropednniéheed f ofn pABdICitIe Guenehn BE RbGhHeE 1MbESxaM th

adj ust nmen arin ces ads ed on by the pressing technique, having
the foll 0§Fﬁ§ QPeSE:a*}eo%%($wr‘¥%§%§dt&m-en gob of glass to a mold (1)
correspond| ng tohé hebjmtteroﬁ:c:ﬁa)mnv@fntuba bbaskd enptRsskugppdn gob of

gl ass, ng o i I &Y r the i nner, cont our of t he
bl ank andmrégﬁnéa ﬁésa?g Iee’gi?ﬂe %% resi ent ﬁggégure h Eolh‘?th #cgm(gz) and
resting opatiherﬁowséd)belwftd‘remlmmrf edgel apdt hhasfhatdeme onpagsi ng upper

edge (4a) &?Eq% 4 hargc i t. at :fsqég dn the
step of plrlgggirnr@41 %to the m e Q) d,t%rr%vgblkgéf e éP?%’S% lp%r‘f(l 6) are
pl aced |nwﬂﬁéoﬁﬂgg‘f*’én€’%ﬁ°‘mﬁb9%3‘d{$s modd) sepmysh vvlth t he upper edge of the

mol d, the thi ck@eseh@fb;mig:fbfmtlrﬁeehemeasaefeﬂeaezmelee dilesaxt e Of
rotrude into the mold cavity

recessing of the, pads and ch . nol art

in accorgaﬁéﬁch% ?"'ntea’rr&‘%gé"d t@ﬁﬂegyeB 8"6&18?1&}{5%53‘1'% htagts i %% nol ded

on ra;mg a][ etl apved pi:léshﬁng hieh o e mﬂﬂermbhebiunﬁgéthaé}%ma arﬂﬁsﬂ%t(i:Se 26) The

met hod o ai aracterized in t va ed part

put 1 n ol BEACET 61 o G, 51835  TREufR) RELE of B e e

char act erofetdhe mohdt the tovckinessnolfdediphr ieldsd 16:)Lrtpsut in pI ace are

self - act Uk Edet ot &frew%,a‘t%rnt%edaleheg éﬂgns)gstﬁé) pd3s PidildiLmiybes wi th
t ment L

nol ded- on™ adj us earing faces g sing, aV|n - nol d
(1), whi cRoh@’d Paoiisl RiRtFade detee géntﬂ EBVL Y in accordance Wlth

the recessed upper edge of the pads that is to be molded on
and are moved out of the funnel after the funnel has been
molded.

With the apparatus defined at the outset as the point
of departure, this object is attained for the apparatus in
that the mold, in the region of the pads, is provided with
recesses into which the movable flat molded parts that are
flush with the upper edge of the mold can be placed, the
thickness of which molded parts is determined in accordance
with the extent of recessing of the pads and whose radial
length is determined such that they protrude into the mold
cavity in accordance with the recessed upper edge, to be
molded on, of the pads, and are disposed such that after the
funnel has been molded, they can be moved out of the mold

cavity.



-12 4 JUL 2002 the outer contour of the blank, including recesses for the
pads (4c), and into which a nolten gob of glass can be deIiverﬁd, f
pressing die (2), which predeterm nes the inner contour of the bt’%k QZd on
which aring (3), resting flatly on the nold (1), is resiliently retained
for molding the flat upper edge (4a) of the funnel, characterized in that
the nold (1), in the region~of the pads (4c), is provided wth recesses
(1a) into which the mvable flat nolded parts (5, 6) that are flush with
the upper e NP EnETa5Ed "EaRPEES braedt it HESTH TR stictast At
nol ded papidts irs pilleiey mreethelld dacpodantenvby hthdecextaddt mfeganessimg of
t he pads and whose radial, | N . ned such that, t r,otrude into
S & IO e%ggggghﬁ?ﬁSRSE §%%F%#10n,éky r%%hﬁ%ls

the nold caviﬁly]rl n accor dance W e reces pper’ e gee , to be
mol ded omcawfbe hamsdded by) raaadngr er adr aptrdingcthe hegvadfle maliged unnel

(4) has hogngmldiaten Haeynganche fBvefle Omafintde ¢l Gl ty S The

apparatus of claim4, characterized in that the nplded parts that can be
put in place arg'di™YcsEg2ali 45| Aecabey ih kR mRIPY BE tde HRPedppar at us of

clngi 31_ 56 Edps asltﬂ_ emjezedmmd_ ' alllt bag_ tha ﬁnéﬁl@ﬁbbl ﬁ@-r}.’oe t Feriowean e gue lddglrlalegceTihS
enpodl e ongl t udi nal.l, | gplaceapl e par or_as I ary €. . e
Sppar at uShthe FiAre SEIAAPECPECBAC | PR RS TP R EAETIOg be
put in plede .ar evipivehabliyveannent ethé nad-earstddes fafs hiten Burddeanmand (1) .
8. The a t 0 i.m ized_jin,that the | ded parts. are
enbodi edq%ger ?Ts;i%sp Er’f)%?l%\?hlcéﬁ girj'ge%%f(\s/%a %ys%{c:%nteogtbeedhcc?n lﬁlg%gut ?ia(?% of the
mol d (1) neseseschifrofe)hei nppe8 edge JUtha00Ds s bk @ At endeapagedingg t he
unnol di ng: HRELA %cﬁﬁ:ﬂeéfcﬁﬂebﬁ é‘i’Sgﬁge,UW%iﬂ%J@%ﬂ@rﬁoﬁx?aﬁ'sts%ngy the

nol ded, raised funnel g) and after the unnol ding drop autonatica by
gravity BRid ise8-t MétBuRs ELmPLR| tPoh. dosigmanth e B SsH8df cl ai ns
4-8, charadgidlegy.in that the novabl e nolded parts that can be put in

| ace conpri se terial, havi nhg, the sane. coeff.icient Qf therml
P P w%tggregard to thgir actuation, the movaﬂie mo dgg

parts can be externally actuated, such as by means of
compressed air or hammering on the pressing die, or self-
actuated, that is, by actuations in the pressing operation
itself. Precisely the latter feature has advantageous
significance, since no additional elements are needed.

In accordance with a further feature of the invention,
the molded parts that can be put in place can be disposed
displaceably in the mold. They are then preferably embodied
as externally actuated bars or rotary slides.

Particular advantages are attained in accordance with a
feature of the invention if the molded parts that can be put
in place are pivotably connected in raisable fashion to the
mold, particularly in the form of flaps, which are pivotably
connected to a shaft on the outside of the mold. 1In this
embodiment of the movable molded parts in the form of flaps,
it is possible for the flaps to be raised by the funnel
itself during the unmolding process and after the unmolding
to drop by gravity, that is, automatically, back into the

position of repose.



expansion as the material of the nold tl)_ -14 .A3. ALR A" . AL{. A A As;
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|wwnhcAY]ca]ca]ca]ca]ca]ca]ca]ca]Ca]ca]c  JuL 2002

aJ ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca]ca]ca]lc"a] calcRa]lca]ca]ca]ca]c

al] c<a!l gh{~5629@\E{ Z#ta#g#i #l #) ) ***| vqgl gb] X]
aJcalcalcalcalc.alUc.a]c.a]ca]ca]ca]ca]ca]ca]ca]lcalcalcalcalc"alc"a]c"a]ca
]Ca]Ca]Ca]Ca]CQBC%hﬁ%]Q@k§ibﬁ toé%}eat advant e, no further devices

I *0h2i 2w2~2222999R:
g] ca] ciat] & é’hé'f’gg]sc&]“c)ég]acﬂfeg] an %{Hgirc%scé‘] c?af’ggﬁk"% ca] ca] ca] calcalc

ajcalcalca]cal at is understood for one skilled in the art that the

2] ol ca EAEAFC IPOAT e RRECPCaTs SIS A] cARCHUL Caf Lo] FafCafSoiC N ©
aJcaJca] calc calcalc cC a ca ca

a] ca] ca] capeaptipraes] éé]iéawa?cf&?%fal]#aﬁ] abovey7! " 3" 10%9} g} & () -n(! " 3"10%
9& ()-n(! 3" 10%4g& (th%%léﬁ‘m&li)b@cfé?é’czl&@&n( )furtﬁle;?lﬁe@sﬁ {5~
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10g 10g 10g<10%B&wh) ake:

Fig. 1, two fragmentary sections through the pressing
tools in the region of the collar of a funnel of a picture
tube in the known European method;

Fig. 2, two corresponding fragmentary sections in
shaping by the known Asian method;

Fig. 3, two fragmentary sections corresponding to Figs.
1 and 2 for shaping by the method of the invention;

Fig. 4, a schematic illustration of a version of the
movable molded parts that can be put in place, in the form of
self-actuatable flaps; and

Fig. 5, in parts A, B, C, the pad designs for the three
methods described.

Fig. 3, corresponding to what has already been
described for Figs. 1 and 2, shows a schematic fragmentary
section through a pressing mold 1, a pressing die 2, and a
ring 3, as well as the funnel 4 pressed from a molten gob of
glass previcusly placed in the mold 1. The ring 3 is firmly
joined to the die 2 in a known manner via a spring plate. As
the die 2 is driven downward into the mold 1, the ring is
pressed onto the mold, forming the upper edge 4a of the
funnel. The mold 1, also, as in the European method, has
recesses for pads 4c. Since to this extent the method of the
invention agrees with the European method described in
conjunction with Fig. 1, reference may be made to the latter
description here. The difference from the known European
method resides in the molding of the pads 4c. Fig. 3 part A
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edge of the mold, in the embodiment of the pressing apparatus
according to the invention and shown in Fig. 3B and in the
view of Fig. 4, the mold 1 has a recess la in the region of
the pads 4c, into which recess a movable flat molded part
that is flush with the upper edge 1b of the mold, the molded
part in this exemplary embodiment being in the form of a flap
5 pivotably and rotatably connected to the mold 1 via a shaft
6, can be placed.

As can be seen particularly from Fig. 3B, the molded-on
pad 4c is offset at the bottom, that is, undercut, from the
upper edge 1lb of the mold 1, and thus from the later
soldering edge 4a, by the thickness of the emplaced molded
part. The radial length of the molded part 5 is determined
such that in accordance with the upper edge 4d of the pads 4c
that is to be molded on, it protrudes into the mold cavity
between the mold 1 and die 2.

Because of the pivotable connection of the flaps 5 to
the mold 1, it is assured in a simple way that during the
unmolding operation, the flaps can be raised, uncovering the
mold cavity, by the molded, raised funnel and after the
unmolding drop back automatically to the outset position of
Fig. 4 by gravity.

The described embodiment advantageously simply allows
the production of undercut pads in accordance with the design
of Fig. 5c, which are recessed by the dimension "R" relative
to the soldering edge 4a., without any encompassing mold seam
4b remaining on the finished machined funnel, because that
seam can be ground away in the process of the grinding of the
upper edge in whose vicinity it is located.

The mold seams, determined by the geometry of the
molded parts, are created solely in the region of the pads,
in the method of the invention. The mold seams remain short
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the mold, preferably comprise material having the same
thermal expansion as the mold, and furthermore are pressed by
the pressing force transmitted via the ring 3. Any offset in
the region of the seam 1s virtually entirely precluded; the
outer contour of the funnel 4 is formed solely by the mold 1
and the emplaced molded parts 5. They have a fixed
relationship and during use assume virtually the same
temperature.

This is not the case in the Asian method, since the
mold 1 and the ring 3' are not fixedly associated and undergo
a different enerqgy input, and consequently, because of the
different thermal expansion of the ring 3' and the wmold 1, a
considerable offset often ensues.

Independently of the Asian and European methods, the
pads are either made oversized in a known mannexr and then
ground to the exact dimension in an ensuing grinding process
or are pressed directly to the rated dimension, "as pressed
pads", as it were. The invention is applicable to both
methods without restriction.

The invention is also applicable if the chamfering of
the edge or grinding of the upper edge by pressed-on chamfers
or solder faces pressed to size ("as pressed solder faces")
are employed.

The invention is in principle not limited to the
product described. It can be used in all pressed glass
production processes in which undercuts in the region of the

mold and ring seam are needed on the product,
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10 with adjustment bearing faces (pads) molded on by the
pressing technique, having the following steps:

- delivering a molten gob of glass to a mold (1)
corresponding to the outer contour of the blank,

- pressing the gob of glass, by means of a die (2) that
predetermines the inner contour of the blank and by means of
a ring (3) resiliently secured to the die (2) and resting on
the mold (1), to form the funnel with a flat encompassing
upper edge (4a) and molded-on pads (4a),

characterized in that at least in the step of pressing
into the mold (1), movable flat molded parts (5, 6) are
placed in the region of the pads (4c), flush with the upper
edge of the mold, the thickness of which molded parts
predetermines the extent of recessing of the pads, and which
molded parts protrude into the mold cavity in accordance with
the recessed upper edge of the pads that is to be molded on
and are moved out of the funnel after the funnel has been

molded.

2. The method of claim 1, characterized in that the
movable molded parts (5, 6) put in place are externally

actuated.

3. The wmethod of claim 1, characterized in that the
movable molded parts (5, 6) put in place are self-actuated.

4. An apparatus for producing funnels (4) of picture
tubes with molded-on adjustment bearing faces (pads) (4a) by

pressing, having
- a mold (1), which has a mold surface corresponding to
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delivered,
- a pressing die (2), which predetermines the inner
contour of the blank and on which a ring (3), resting flatly
on the mold (1), is resiliently retained for molding the flat
upper edge (4a) of the funnel,
characterized in that the mold (1), in the region of
the pads (4c), is provided with recesses (la) into which the
movable flat molded parts (5, 6) that are flush with the
upper edge (1b) of the mold can be placed, the thickness of
which molded parts is determined in accordance with the
extent of recessing of the pads and whose radial length is
determined such that they protrude into the mold cavity in
accordance with the recessed upper edge (4d), to be molded
on, of the pads {(4c), and are arranged such that after the
funnel (4) has been molded on, they can be moved out of the

mold cavity.

5. The apparatus of claim 4, characterized in that the
molded parts that can be put in place are disposed
displaceably in the mold (1).

6. The apparatus of claim 5, characterized in that the
molded part that can be put in place is embodied as a
longitudinally displaceable bar or as a rotary slide.

7. The apparatus of claim 5, characterized in that the
molded parts that can be put in place are pivotably connected

in raisable fashion to the mold (1).

B. The apparatus of claim 7, characterized in that the
molded parts are embodied as flaps (5), which are pivotably
connected on the outside of the mold (1) to a shaft (6), in
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raised, uncovering the mold cavity, by the molded, raised
funnel {(4) and after the unmolding drop automatically by
gravity back into the outset position.

9. The apparatus of one of claims 4-8, characterized
in that the movable molded parts that can be put in place
comprise a material having the same coefficient of thermal

expansion as the material of the mold (1).
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