. 19 Decenber 2003 SPECI FI CATI ON TI TLE OF THE | NVENTI ON FUNNEL FOR CATHODE
RAY TUBE FI ELD OF THE | NVENTI ON The present invention relates to a funnel
which is a constituent of a glass bulb for cathode ray OuUbsenBACKIFOUND OF
THE | NVENTI ON A gl ass bul b for cathode ray tube usually conprises a front
panel on which an image is to be displayed, a funnel disposed behind the
panel and sealed with the panel, on outside of which a deflection yoke is
to be attached, and a neck welded wth the funnel for accommodati ng an

el ectron gun therein. The panel on which an inage is to be displayed has a
general ly rectangul ar shape, HREGIBICATYMNIe open end of the funnel seal ed
with the panel has a generally rectangul ar shape simlar to that of the
panel . TE &F THfe HBEBNTIPMhi ch an el ectron gun is to be acconmopdat ed
has a cylindrical shape, and also a narrow open end of the funnel wel ded
with the neck has a siEHNNEL Gk (AFHOREMRAY IBVEF der to al | ow a cat hode
ray tube to display a proper imge wthout displacenment of color, it is

i mportant to assenble it while precisely positioning the respective axes

of the I f the neck with respect to the tube axis of the
gl ass gg%gﬁ Py gﬁﬁéeﬂﬁ@ﬁggg@ﬂplish this, on outer walls of sides of the
funnel whi chygee 3diARN nverfash Pelleds® o A IfiEhat nDagenper 2003

constituent of a glass bulb for cathode ray tube.

BACKGROUND OF THE INVENTION

A glass bulb for cathode ray tube usually comprises a
front panel on which an image is to be displayed, a funnel
disposed behind the panel and sealed with the panel, on outside
of which a deflection yoke is to be attached, and a neck welded
with the funnel for accommodating an electron gun therein.

The panel on which an image is to be displayed has a
generally rectangular shape, and also a wide open end of the
funnel.sealed‘with'the panel has a generally rectangular shaée
similar to that of the panel. Further, the neck in which an
electron gun is to be accommodated has a cylindrical shape, and
also a narrow open end of the funnel welded with the neck has
a similar circular shape.

In order to allow a cathode ray tube to display a proper
image without displacement of color, it is important to assemble
itwhile precisely positioning the respective axes of the panel,
the funnel and the neck with respect to the tube axis of the
glass bulb. Inorder toaccomplish this, onouterwalls of sides

of the funnel which are adjacent to each other is provided a



.plurality of positioning reference portions which are to be used wth
being abutted to a jig at the tinme of sealing with the panel (See, for
exanpl e, Japanese Unexam ned Patent Publications JP-A 63 Odbémbef 3063 63,
1988) and JP-A 9-245646 (HElI-9, 1997)) , and reference surfaces of the
positioning reference portions are fornmed at a predeterm ned di stance from
the axis of the funnel. Fig. 6 is a perspective view of a conventi onal
funnel for cathode ray tube disclosed in the above-nentioned publications
and the like, and Fig. 7 is a section view of essential part of a

positio ref erence

' ef partion th f. |l h drawing, th
huner alP HeQ T PORIHan NGBS FeF GRER B TRIRBAAI N CR dERdiabe ARG e open
d, th f | 3.d t . f
umer a o ERRGPEEHE R I3RTT o THES ofeerLras ol hlifadd Sa. “sp,
gc de“gts%e‘%ofbye% e efragéa?ﬁ‘ége Bﬁ%&b&%edtﬁhetéﬁé ?ﬁBTESaEESBEaJPE 6a, 6b,
c-denote t'ef érence “surfaces of the resSpective reference ~portions, and the

referenge e g%gd%ﬁ@sngn%ﬁ')‘;ﬁﬁt%ulégﬁﬁss%d(ﬁﬁg% °i9§?g) !‘f?gﬁe“ Ive

reference porti vent | ésé upper ‘énd elges , 7c of the

POSi ti GrifG i 5T cRAM birORReObod PELONDNG! rd Ar SREDQEIS# B s tie are
formed at positions overlapping Wwth the naxi mum profile Iine 4 forned by

ol d meogiticidaefa driaciers imelids 16 ance Froahehk 4@ld o¥lehéEw@idiar, words, as

shown in Fig. 8, the aforenentioned funnel 1 is generally press-nolded by
suppl yi ng a frdgni 6disal ser spast siré vd «of o8 HebhoentibaalOfenden firel | nol d
11 with a nolten glass gob of high tenperature, and then causing - a
pl ungercarmhlotde2ray tube disclosed in the above-mentioned publications

and the like, and Fig. 7 is a section view of essential part

of a positioning reference portion thereof. In each drawing,

the reference numeral 1 denotes a funnel, the reference numeral

2 denotes a wide open end, the reference numeral 3 denotes a

narrow open end, the reference numeral 4 denotes a maximum

profile line, the reference numerals 5a, 5b, 5c¢ denote

positioning reference portions, the reference numerals 6a, 6b,

6c ‘denote reference surfaces of the respective reference

portioﬁs, and the reference numerals 7a, 7b, 7c denote upper

end edges of the respective reference portions.

Conventionally, these upper end edges 7a, 7b, 7c of the
positioning reference portions of the funnel for cathode ray
tube are formed at positions overlapping with the maximum
profile line 4 formed by mold matching of a forming mold 10 and
a shell moid 11.

In other words, as shown in Fig. 8, the aforementioned
funnel 1 is generally press-molded by supplying a forming mold

consistirig of a bottom mold 10 and a shell mold 11 with a molten

glass gob of high temperature, and then causing-a plunger mold



. 19 Decenber 2003 12 to nove down so as to extend the nolten gl ass gob by
pressing. After nolding, the plunger nold 12 is noved up, and after
renmovi ng the shell nold 11, the funnel 1 is renoved fromgddeetiben200sol d 10.
Mol di ng surfaces for the positioning reference portions 5a, 5b, 5c are
formed as recess portions in a bottomnold 10, and forned in the uppernost
part of a bottomnold 10 in a state. that upper portions thereof are free
due to the fact that the funnel 1 will be renoved fromthe bottomnold 10
after press nolding. Consequently, the upper end edges 7a, 7b, 7c of the

posi ti qni g nidfeaBRfSs Pt teNa tBE dlcade gl hes sy byq)*@sgih@b. over | ap
with the maxi mumprofile line 4 formed by nold matching of the bottom nold

10 and pfrersedlldimey d thle pAurdgescmdied 1@hdwe mdverl upperamndifidge 7a of the
positioning reference portion 5a (ditto for 5b, 5c) of the conventional

f unnel rewerdiag théelsidid makdidp pheffiummdl belsirehmoveddriom alwttian nity of
the wi de open end 2 of the funnel 1 as a result of nold matching of

f orm ngrodsl d Oconsi sting of the bottomnold 10 and the shell nmold 11, and
moreover, the positioning reference portion 5a is formed into a shape

proj ecti ng t dodllldngussriaces ofex AenaRE kbAPpAbY Fefererce pagiiand s reason,
during press nolding of the funnel, the positioning reference portion 5a
is to Bérf PredCoRryl ERENRA AHIHIATESSe PRETAOREe tHad g?FEW@Hyiﬁ%éH%ased in

the substantially, final stage of nolding where the | t en gl ass gob
suppl | 8% SOTRRE HorH5TRBEATE6 ¢ BABK XndeHOByOBERLT P Burtta

nei ghbot igod of ! B8 98 PR E0F L BLL Yl 8o MRE! £08L delde the
funnel 1 will be removed from the bottom mold 10 after press
molding. Consequently, the upper end edges 7a, 7b, 7c of the
positioning reference portions are located at the positions
that overlap with the maximum profile line 4 formed by mold
matching of the bottom mold 10 and the shell mold 11.

As described above, the upper end edge 7a of the
positioning reference portion 5a (ditto for 5b, 5c¢) of the
conventional funnel overlap with the maximum profile line 4
formed in the vicinity of the wide open end 2 of the funnel 1
as a result of mold matching of forming mold consisting of the
bottom mold 10 and the shell mold 11, and moreover, the
positioning reference portion 5a is formed into a shape
projecting to the outside from the maximum profile line 4.

For this reason, during press molding of the funnel, the
positioning reference portion 5a is to be formed of glass of
which temperature has slightly decreased in the substantially
final stage of molding where the molten glass gob supplied to
the bottom mold 10 is extended by pressing toward the

neighborhood of the wide open end formed by the shell mold 11,



3 19 Decenber 2003 and noreover the positioning reference portion 5a, has a

" shape projecting to the outside fromthe outer wall of the funnel, with

the result that not-filled (a defect that the p05|t|on|qgckk§ﬁ@@eggﬁg
portion 5a is not conpletely filled with the glass) or winkling was
likely to occur in the corresponding reference surface 6a. Furthernore,

chi ppi ng sonetimes occurs in the corner between the reference surface 6a
of the positioning reference portion 5a and the upper end edge 7a because
of flash of glass formed by nold matching of form ng nold consisting of
the shell rmold 11 and the bottom nold 10. Additionally, in the positioning
ref er efBd poredvar Szhepostitdoniald reffecknessposutdanty iehanrgenapenl |
cracki ng caused by concentration of heat stress at the upper end edge 7a
used tBreigstiag beetkagrutside heramttire duterelvalllt oifs thleerfehaee ,an obj ect
of the invention to suppress nolding defects such as not-filled, winkling
and ch¥phhnigh ?ﬁesallﬁoéj%ﬁtoh@hgfﬁ-éledéa@eﬁmt ithat d:rmaepoemtannan'ger wal | of
a funnel for cathode ray tube, and avoid occurrence of small cracking
caused* BYCEBRCEMBEIM lﬁe&?tS‘F@l@B%e‘g@hEr%xbkE@thﬁh tiepgiiaend edge of
the ref renc portlon hereby | mprovin the productivity of the funnel.
SUMVA R Ik ePE tRrecEg ﬁnngléﬁtq%i?qmﬂﬁa’d@ refeseneet he above-

nenthgggf gbégns and provides a funnel for a cathode ray tube
conprising: a w tde open end of generally rectangul ar shape;- a

Furthermore, chipping sometimes occurs in the corner
between the reference surface 6a of the positioning reference
portion 5a and the upper end edge 7a because of flash of glass
formed by mold matching 'of forming mold consisting of the shell
mold 11 and the bottom mold 10. Additionally, in the
positioning reference portion 5a of which Well thickness
suddenly changes, small cracking caused by concentration of
‘heat stress at the upper end edge 7a used to cause a breakage
on the entire funnel.

It is therefore an object of the invention to suppress
moldinéAdefects such as not-filled, wrinkling and chipping in:
a positioning reference portion formed on an outer wall of a
funnel for cathode ray tube, and avoid occurrence of small
crackingleaused by concentratiocn of heat stress generated at
an upper end edge of the reference portion, thereby impreving

the productivity of the funnel.

SUMMARY OF THE INVENTION
The present invention was made to solve the above-
mentioned problems, and provides a funnel for a cathode ray tube

comprising: a wide open end of generally rectangular shape; a



.4 19 Decenber 2003 maxi mum profile line forned in the vicinity of the w de
open end by nold matching of form ng nolds; a narrow open end of generally
circular shape; three or nore positioning reference porimdtendesposed on
nei ghboring sides of an outer wall of the funnel and formed so that a
reference surfaces of each positioning reference portions, thereof is at
a predeterm ned distance fromthe center axis of the funnel so as to be
abutted to a jig at the time of sealing wth a panel for a cathode ray
tube, wherein each of the positioning reference portions is forned

i nt egrabkymuht hrdfiad unngk atodiRy tiAe e PHessnARLAiNg ofct hes dunnel for
a cathode ray tube, and the upper end edge thereof "is tformed at a

di st aneeehr 6rft Ry mesd dumRpebinpe ofi feotroviey duehds; nar mewrend, oerd when a
di stanggyi Bt i_gl di rectian. from the maxinumprofile line to the upper
edge of the oél%?iagr}iygg&rergde%aer}ncseﬁa er’tigtrllrleg a&t inlr%?g(? FOH I %nd a

di st ancefenethbe goatichs ectispodadmdrhenstigaoopenqgendities tHe nagrow open
end is definedlgs H (ng%, 3S h SO.2H is satisfied. Furthernore, the
present RV edBildn 75 &R abtRR$Ledth Bramehesentdtan0e3 FHERTEMRE r ef er ence

surf aceupfatbe @Psébhﬁngggi’t_@%ﬁ&%@;}?@:ef%‘iretnic%ni)o@rtg.lcjn%r,n%éfb%fjeig he

maxi mum profile Iine wh Vi ene romthe axial rection. According to
the pradked PhHe@ateoRinedncl sttheqeosiroonitige center axis of the

funnel so as to be abutted to a jig at the time of sealing
with a panel for a cathode ray tube, wherein each of the
positioning reference portions is formed integrally with
the funnel at the time of press molding of the funnel for a
cathode ray tube, and'the upper end edge thereof is formed
at a distance from the maximum profile line toward the
narrow end, and when a distance in the axial direction from
the maximum profile 1line to the upper edge of the
positioning reference portion is defined as h {mm)}, and a
distance in the axial direction from the wide open end to
the narrow open end is defined as H (mm), 3=h=<0.2H is

satisfied.

Furthermore, the present invention is characterized in




_reference portion is forned at a distance fromthe maxi mum profile |ine of
the funnel toward the narrow open end, the upper end edge of the
positioning reference portion does not overlap wth thegwedembarpogfil e
line formed by nmold matching not as in the case of conventional one, and
the positioning reference portionis forned at a | ower position before the
tenperature of glass decreases, it is possible to suppress nolding defects
such as not-filled, winkling, chipping and the |like which mght occur in
the reference portion. Furthernore, by setting h to satisfy 3 Ch, the
positioning reference portion is forned in the stage sufficiently earlier
t han tthﬂttlt@ennreéﬂrghass:@mbfm@s ext eitled pbyipiessigg Medereact t he upper

wi de Q end Wi t esul t ossi ble to further suppress
the ot Eits BFe" Afhar ibrdes Sinnnakinli HIGTE WiRKRRES oh ppi ng
and theleweckeﬁréan e other derdetbynsetting h and Hto satisfy h c 0.2H

at the time of sealing the funnel with the panel while the wide open end
of the funne] is 1rected u§§ ward and a jig is abutted to_the positioning

reference sUffEXE 1?$tP EEER NN e he SARRSHNE RogisigBiBInanner at
ltion than the ente gr.av of the funnel. According to

the 8?‘2%%%? S‘i‘%%eﬂ?r-gﬁonbavs SRR #hea a5t aliensPronhs BBELTBni ng
o1 1 SRS POE L9 AF P RARES! BRANEAR, LProfb IR, i Bl v
ref er gnge e?ﬂj’ef 8%Cthe positioning reference portion does not overlap
with the maximum profile line formed by mold matching not as
in the case of conventional one, and the positioning reference
'portion is formed at ailower position before the temperature
6f glass decreases, it is possible to suppress molding defects
such as not-filled, wrinkling, chipping and the like whichmight
occur in the reference portion.

Furthermore, by setting h to satisfy 3 =< h, the
positioning reference portion is formed in the stage
sufficiehtlyeérlierthanthatthemoltenglassgobhasextended
by preésing to reach the upper wide open end, with the result
that it is possible to further suppress the occurrence of
molding defécts such as not-filled, wrinkling, chipping and the "
like.

on the other hand, by setting h and H to satisfy h £ 0.2H,
at the time of sealing the funnel with the panel while the wide
open end of the funnel is directed upward and a jig is abutted
to the positioning reference surface, it is possible to hold
the funnel in a stable manner at a higher position than the center

of gravity of the funnel.

Acdordihg to the present invention, by forming the



_thereof projects fromthe outer wall of the funnel vertically outward the
axis of the funnel, to relieve the change in wall thickness in the portion
i n question because the wall thickness of the positioni{9Qdcehbeerors
portion gradually increases downwardly fromthe upper end edge thereof,
all ow ng production of a funnel for cathode ray tube which will not cause
occurrence of a small crack fromthe upper end edge due to concentration
of heat stress as described above, and enabling sinple handling by
elimnating the portion projected to the outside fromthe nmaximmprofile

I e e R T Y R

showi n unné ray ng to the present invention.

Fi 9. mdxlifwfh g:%tfii‘i'é MG o3 iePhiedlaxidr baltRo Aligdl NGt AN of Fig.

1, shomng a positioning reference portion of the funnel for cathode ray

tube apeakdbng £8 rBAuBECERB! ahSYROIHPWhitl thk irfefefdidd QuniRM of
essential part of a nold configuration used for press nolding of the

funnel thetco®t pedgectayriomerie GUtEMgalla biiethps efeiiel ReailcdllyEig. 4 is
a section view of essential part along the line A-A of Fig. 1, showng a

posi ti onktwgrdetheeag s pof thlon fiinnednotbereflipwel therchatdwdien mayl it ube
according to the.present invention. 7 19 Decenber 2003 Fig. 5is a
per spethiicé&nesevinfthespentiah jpagtestianbotcanse mbledwabhftbgumkaigsen used for
press nolding of another funnel for cathode ray tube according to the
presenpfi thenppsitioning reference portion gradually increases

downwardly from the upper end edge thereof, allowing production

of a funnel for cathode ray tube which will not cause occurrence

of a small crack from the upper end edge due to concentration

of heat stress as described above, and enabling simple handling

by eliminating the portion projected to the outside from the

maximum profile line.

BRIEF EXPLANATION OF THE DRAWINGS 7

Fig. 1 is a perspective view showing a funnel for cathode
ray tui)e according to the present invention.

. Fig. 2 is a section view of essential part along the line
A-Al of Fig. 1, showing a positioning reference portion of the
funnel for cathode ray tube according to the present invention.

Fig. 3 is a section view of essential part of a mold
configuration used for press molding of the funnel for cathode
ray tube according to the present invention.

Fig. 4 is a section view of essential part along the line
A-Al of Fig. 1, showing a positioning reference portion of
another funnel for cathode ray tube according to the present

inventivu.



~Fig. 6 is a perspective view of a conventional funnel for cathode ray
tube. Fig. 7 is a section view of essential part along the line A-A of
Fig. 6, showing a positioning reference portion of the 1o@acembeer@s funnel
for cathode ray tube. Fig. 8 is a partial section view-of a nold.
configuration wused for press nolding, of the conventional funnel for

cat hode ray tube. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS I n the
foll owi ng, an enbodi nent of a funnel for cathode ray tube according to the
present invention will be explained wth reference to Figs. 1, 2 and 3.
Figs. 1 and 2 show a funnel for cathode ray tube according to the present

i nvention, afig.FSdis 8 pEmEpectivg wiewrdf ggsantdalupayt fodr a Badd®Mypl di ng of
the funnel according to the present invention. In Figs. 1 to_3 t he sane
por t i omplghdonkaguyatianamed §pripies KBdddan Db ansiher Turral f&fard to
Figs. 6, 7 and 8 are denoted by the sane reference nunerals. In Figs. 1

and 2, d¥tdhgdendd@y tubss agoonding e dhe pIesSE iy S8 & %ence portions 5a,
5b, 5c on outer wal|s of the neighhori ng si des, and irighe c?;t?? of a
funnel for cd&tifod® IS¢ PRIFREDFIVR VileehRt 2 FBP‘@Pgﬁmn@, UBRStaitde in the
axial directjon_Hfroma w de open end 2 to a narrow open end 3 is 353 nm
and 8 f& cdéerrﬁéy J0%$-a distance in the axial direction h froma maxi mum

profile line_.4 tg uppe mgn gg_e , f St £ RBING,d ef erence
portions b5a, Fﬂ'@ gcl]§gi %389 ot ur?ﬁé?n%%%?n%g%?tq%%ﬁg J
A-Al of Fig. 6, showing a positioning reference portion of the
conventional funnel for cathode ray tube.
Fig. 8 is a partial section view.of.a mold configuration

used for press molding of the conventional funnel for cathode

ray tube.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following, an embodiment of a funnel for cathode
ray tube according to the present invention will be explainéd
with reference to Figs. 1, 2 and 3. Figs. 1 and 2 show a funnel
for cathode ray tube according to the present invention, and-
Fig. 3 shows a mold configuration used for press molding of the
funnel according to the present invention. In Figs. 1 to 3,
the same portions and the equivalent portions as described above
with regard to Figs. 6, 7 and 8 are denoted by the same reference
numerals.

In Figs. 1 and 2, the funnel 1 has a plurality of
positioning reference portions 5a, 5b, 5c on outer walls of the
neighboring sides, and in the case of a funnel for cathode ray
tube of 29 inches, for example, a distance in the axial direction

H from a wide open end 2 to a narrow open end 3 is 353 mm, and



. reference surfaces 6a, 6b, 6c are fornmed at positions (inside) distanced
approximately 1 mmfromthe nmaxi mnumprofile line 4 on the axial side. As
shown in Fig. 3, the funnel 1 according to the present 10maesinben200s
produced by neans of a press formng nold configuration consisting of a
bottom nold 10, a shell nold 11 and a plunger nold 12 as. sanme as the
conventional case, however nolding surfaces for the positioning reference
portions 5a, 5b, 5c formed in the bottomnold 10 are provided at | ower
positions than the upper end of the bottomnold 10 form ng the nmaxi num

POty el v B S QUGN g eRU T
at di s %q%(ﬁéro@rfdﬂ'%c{%@i M pr ofil 8¢ {1E osi@?.‘?ﬁﬁnéhfef'éféﬁ&\éopen end

3, and in addition, t posi'tioning referente surfaced 6a, 6b, 6¢c are

forﬁegp@%ticp@éiéa,or%di%ameﬁzirﬁwr For-thiedMdres, Podiimmimy il e line 4
toward the axis. In the above-nentioned enbodi ment, as shown in Fi g. 2,

the posdtd Qe SRfRIRICBaN0sE | GRS aba, fSne®Gtapesiieione gonshae) the sides
of the upper end edges 7a, 7b, 7c thereof do not project fromthe outer

wal | saidegmsedfapprofinedl, 1 hewerelr the mbgwmumn prbifglé, lihei 4 al so
possi ble to have configuration that the positioning reference portions 5a,
5b, Sowmfthdestimhesideare fornmed at positions distanced fromthe nmaxi num
profile line 4 9 1 9 Decenber 2003 toward the narrow open end 3, and the

upper end edgeshown Ib Fidc 3of thaefpusil loategrdéngrienthepprefens 5a, 5b,
5c are al so
invention is produced by means of a press forming mold

configuration consisting of a bottom mold 10, a shell mold 11
and a plunger mold 12 as same as the conventional case, however
molding surfaces for the positioning reference portions 5a, 5b,
5¢ formed in the bottom mold 10 are provided at lower positions
than the upper end of the bottom mold 10 formling the maximum
profile line 4 of the funnel with being distanced therefrom.

As a result, the positioning reference portions 5a, 5b,
5¢c of the funnel 1 are formed at distances from the maximum
profilé line 4 toward the narrow open end 3, and in addition,
the positioning reference surfaces 6a, 6b, 6c are formed at
positions distanced inwardly from the maximum profile line 4
toward the axis.

In the above~mentioned embodiment, as shown in Fig. 2,
the positioning reference portions 5a, 5b, 5¢ are formed so that
the sides of the upper end edges 7a, 7b, 7c thereof do not project
from the outer wall surfaces of the funnei 1, however, as shown
in Fig.4, it is also possible to have configuration that the
positioning reference portions 5a, 5b, 5C of the funnel 1 are

formed at positions distanced from the maximum profile line 4



. projected as sanme as the |lower end sides thereof. In the above case,
however, in order to formthe nolding surfaces for the positioning

ref erence portions 5a, 5b, 5¢c in the bottom nold 10, fae Dexampke2003he
configuration as showmn in Fig. 5is enployed. That is, at the positions
where the nolding surfaces for the positioning reference portions 5a, 5b,
5c are to be forned, slits 13 extending fromthe upper end surface of the
bottomnold 10 are fornmed, and sliding pieces 10a, 10b, 10c configured to
be slidable in the direction of arrowwith respect to the bottomnold 10
and formed with nol ding surfaces 8a, 8b, 8c for formng the positioning

r ef er enk@WdEd t F e nagarowsppenc engr &, f and cehe nirpethend edges 18, Mpter making
the funnel 1 by press nolding with the use, of the bottomnold 10 having
these s/FdPhdtlf RIS HRPINDFSIRRENG] POLF IORE @iFn, 2Pne>ShdFE #bF@ 11 and

t he plunget |ld 12, the | unger nmold 12 is,moved u then the shell nold
11 is r %%%Eegaiﬂ ??Eﬁs?ngﬁg %9%%5333 a?lQ%%,tE%Eg%?e noved outwardly in
the directi f arraow to thereby remve the press nolded funnel 1 from
the bot t om moj i T 2RPYE FREenAREH EBbaeRant Lot eBe M Eb i oni ng
referen | . e f It ere t ‘
tenpera%ﬁ?ggé%étge gﬁﬁéggF%%%S 1§gb?ég§g8hggf ?%é%ﬁggnn’tg%’ g?aég gob has
ext endegh O\ &5t Bl al Po! SAGD MpARPEEnW G6n PPGET a €06 AAUBLRY Ph eSS

mol di ng, ?t I'S poss?ble fo suppre§§'dccurrences&g¥ang€%ing Qe?gcts such as

not-filfgg, sk RilpIRg el 19nReceiPal A3 oane iohisPPhese dhedfSLaiRgd above.

surfaces for the positioning reference portions 5a, 5b, 5c are
to be formed, slits 13 extending from the upper end surface of
the bottom mold 10 are'formed, and sliding pieces 10a, 10b, 10c
configured to be slidable in the direction of arrow with respect
to the bottom mold 10 and formed with molding surfaces 8a, 8b,
8c for forming the positioning reference portions 5a, 5b, 5c¢
are fitted into these slits 13.

After making the funnel 1 by press molding with the use
of the bottom mold 10 having these sliding pieces 10a, 10b, 10c
fitted‘therein, the shell mold 11 and the plunger mold 12, the
plunger mold 12 is moved up, then the shell mold 11 is removed,
and the sliding pieces 10a, 10b, 10c are moved outwardly in the
direction of arrow, to thereby remove the press molded funnel
1 from the bottom mold 10.

Also in the present embodiment, since the positioning
reference portions 5a, 5b, 5¢ are formed in the stage where the
temperature of the glass is not decreased before the molten
glass gob has extended by pressing to reach the upper wide open
end 2 during press molding, it is possible to suppress

occurrences of molding defects such as not-filled, wrinkling -

10



~ Moreover, according to the present enbodinent, in order to adjust the
positions of the positioning reference portions 5a, 5b, 5c, a plurality of
sliding pieces having the nolding surfaces 8a, 8b, 8c fl@Ddcembepgodie
positioning reference portions 5a, 5b, 5c |located at positions different
fromeach other are prepared, and the positions of the positioning
reference portions 5a, 5b, 5¢c may be readily adjusted by replacing these
sliding pieces. Furthernore, by making fine adjustnment of the fixing
positions of the sliding directions of the sliding pieces 10a, 10b, 10c,

it is al I {0 | St sitions of the reference surfaces 6a,
6b, GC%DI%(;C?]%}%&E{% |Srrecfﬁ%3#§1b%<‘i'ng%€$ge§ent I nvention, a pad-like

positi oni ng yefeiRAGE RBELIAINGSLYSAL 3% AL BBbALNBALCVER orddl Shapes
can be used as far as the reference surface of the positioning reference

porti oRd gd ‘ﬁ%@@hét%@sfﬁf&% Jimchedpodi $58RGRgf FOfREEsc&Frfoddie funnel;
a required area of abutnent wth a Jig is secudred; and positioning of the

funnel sggns SEV,QE_Gbll)zira%'!t?V6§ Mﬁ@iﬁ??ﬂ)i@@ew Ldvihe te@eloldinqddition,
t he nunber of positioning reference portion is at least 3 in total so as
t o secuhefaicghl Bagc @y atee Sl ifegmivid Rk paneiltidiowRy efefdrteridy be nore
than or equal to 4 as necessary. (UTILITY I N THE | NDUSTRI AL FI ELD)

Accor dppgttionish&af,usihgl 5tolocatbddat rays itbensfdifhfer gnesendmieamnt i on
since the positioning reference portions are 11 19 Decenber 2003 forned at
di st anog&defr amet e apriadumamdoftinee poisdd: itcaearaf tihee positioning

reference portions 5a, 5b, 5c may be readily adjusted by
replacing these sliding pieces. Furthermore, by making fine
adjustment of the fixing positions of the sliding directions
of the sliding pieces 10a, 10b, 10c, it is also possible to adjust
the positions of the reference surfaces 6a, 6b, 6c.

In the embodiments of the present invention, a pad-like
positioning reférence portion is used as an example, however,
any Shapes. can be used as far as the reference surface of the
positioning reference portion is formed at a predetermined
‘distanc.fe from the axis of the funnel; a required area of abutment
with a jig is secured; and positioning of the funnel can be
properly achieved when sealing with the panel.

In addition, the number of positioning reference portion
is at least 3 in total so as to secure highly accurate sealing
with a panel, however, it may be more than or equal to 4 as

necessary.

(UTILITY IN THE INDUSTRIAL FIELD)
According to the funnel for cathode ray tube of the

present invention, since the positioning reference portions are

11




~narrow open end, occurrences of nolding defects such as not-filled,
wrinkling, chipping and the |like are suppressed, so that it is possible to
i nprove the productivity of the funnel. Furthernore, acaqomdcegbbo2ddze
present invention, since the positioning reference surfaces are formed at
positions distanced inwardly fromthe maxi mumprofile line toward the
axis, the anount by which the positioning reference surface projects from
the outer wall of the funnel vertically and outwardly with respect to the
axis of the funnel is reduced, and thus the change in wall thickness of
the portion in question is relieved, presenting an excellent advantage

t hat a ffamrel dtodicataneds faym theemafimhmwpkbfnde yéneradvwardstied | crack
can be produced. 19 Decenber 2003 WHAT IS CLAIMED IS: 1. A funnel for a

cat hodewarowt wiperc ot i SIqirenviel abhawlshithofdefmetes aduch raxt angul ar
shape; a maxi mumprofile line formed in the vicinity of the w de open end
by nol diaraticiileg owiigkdiimg neibdopind andohhepbikenarefsyerreessed, circul ar
shape; three or nore positioning reference portions di sposed on nei ghboring
si des & Bhabditeisnassidile ke impreve Bhe PrOdwed iyd thef therBrtiehce
surfaces of each osi tioning ref erencehgortions thereof is at a

pr edet er mi ned Uditdt G 6 1G£8y thgypPEegent hinYehhiP s FLCS 0 be
but t t t. the ti f | i i th f . cat hod
Fube, Vit & Kk 19 SRS SR Ao g (TP T Rt |
i nt J ith, . f . .nml di f | f
"ot haet Al thVE D Hront ik M Go PLEET R S4B P LRE 14 "0C ance

fromt f%_q]elngfab HE By %iﬂcgqr Lha 59%@{&1@34(@@@6@9@8@ &dli stance

in the axial ion om the maxi munt | I'ne to the upper edge of
the pPOSirgPRhBLUEELHRNACPAHd FAnne108E)-PEEa Ay ddBhewaRd 1§ wikist ance in

the axial direction fromthe w de open end to t?:ue narrow opeh end is
respect to the axis of the funnel is reduced, and thus the change
in wall thickness of the portion in question is relieved,
presenting an excellent advantage that a funnel for cathode ray

tube which will not generate a small crack can be produced.

- 12



~defined as H(rnnm, 3 : h s 0.2H is satisfied. 2. The funnel for cathode
ray tube according to claiml1, wherein the reference surfaces of
positioning reference portions are forned inside of the19mesembengooefile
when viewed fromthe axial direction. 13 FUNNEL FOR CATHODE RAY TUBE
ABSTRACT OF THE DI SCLOSURE Upper end edges (7a, 7b, 7c) of positioning
reference portions (5a, 5b, 5c) to be forned on outer walls of a funnel
(1) for cathode ray tube are fornmed at distances (downwardly) toward a
narr ow opW%FéS @‘ﬁIMEQFﬁé funnel froma maxi numprofile line (4) fornmed
in the vicinity of a wide open end (2) by nmold matching of form ng nold at
the time of press nolding, thereby suppressing nolding defects such as
deficiency and winkle resulting fromthat glass is not conpletely filled,

which are |ikely tafoeelforiarathederasnals: SmigrRtRs a (Gde ofdh,en@@f of the
positioning reference portions, and elimnating occurrences of smal

cracks cagsehllRYetapaRi hde! £Malinie o ifSHorm¥d e ity dfitRé Yy to occur
in the upper end edges (7a, 7b, 7c) of the reference portions, to inprove

the pr Odu‘%de\{)ip&)( e b§ BS1d Ildgt@ﬁllng of %O%IJI%E r}lolds; a narrow open end of generally

circular shape; three or more positioning reference portions disposed on neighboring
sides of an outer wall of the funnel and formed so that a reference surfaces of each
positioning reference portions, thereof is at a predetermined distance from the center
axis of the funnel so as to be abutted to a jig at the time of sealing with a panel for a
cathode ray tube, |

wherein each of the positioning reference portions is formed integrally with
the funnel at the time of press molding of the funnel for a cathode ray tube, and the
upper end edge thereof is formed at a distance from the maximum profile line toward
the narroW end, and when a distance in the axial direction from the maximum profile
line to the upper edge of the positioning reference portion is defined as h (imm), and a
distance in the axial direction from the wide open end to the narrow open end is

defined as H {mm), 3 < h = 0.2H is satisfied.

2. The funnel for cathode ray tube according to claim 1, wherein the
reference surfaces of positioning reference portions are formed inside of the

maximum profile when viewed from the axial direction.
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