. 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 g&@%fﬂﬁ@ﬁggg@ﬂplish this, on outer walls of sides of the
funnel  whi ChTﬁ%e]ﬁ%lS%%%minRr%n%q.%lﬁ (}:te'i%rtéss ol %V'f%%%eq_ which is a

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



.1 19 Decenber 2003 plurality of positioning reference portions which are to
be used wth being abutted to a jig at the tine of sealing wth the panel
(See, for exanple, Japanese Unexani ned Patent Publicati d9Dsbenber 866310447
(SHO- 63, 1988) and JP-A 9-245646 (HEI-9, 1997)) , and reference surfaces
of the positioning reference portions are forned at a predeterm ned

di stance fromthe axis of the funnel. Fig. 6 is a perspective view of a
conventional 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 po t he reference
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reference porti Avent | ese upper en eages 7c of the

Posi ti QRiFRG-drRiee sRRGR cRAI bfoeﬁe%oébeléﬂmglrépér&%@%terﬂfahs tuhe are
formed at positions overlapping Wwth the naxi mum profile Iine 4 forned by

nol d neotiidilaela prieaeiers ifelddd 16 ande Aroahehk 41 ¢ o¥lthé Ewdidar, words, as

shown in Fig. 8, the aforenentioned
Fig. 6 is a perspective view of a conventional funnel for

cathode ray 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



. funnel 1 is generally press-nolded by supplying a formng nold consisting
of a bottomnold 10 and a shell nold 11 with a nolten glass gob of high
tenperature, and then causing - a plunger nold 2 19 DecedsitmceBB82003 t 0
nove down so as to extend the nolten glass gob by pressing. After nolding,
the plunger nold 12 is noved up, and after renoving the shell nold 11, the
funnel 1 is renoved froma bottom nold 10. Ml ding surfaces for the
positioning reference portions 5a, 5b, 5c are fornmed as recess portions in
a bottomnold 10, and fornmed in the uppernost part of a bottomnold 10 in

a statq? £BajowPRBHMRY his0NS eiktenaotham fteeeqUagsidpy B grasds i@t the
funnel 1 will be renoved fromthe bottomnold 10 after press nol ding.

Consequgitidry mdiE ngypathee il wedgas médd 12 i&c mefvddhaip pegid iafitverg ref erence
portions are |l ocated at the positions that overlap with the maxi num

prof i | ecdniovel.ng £he e ldymobd d 1 ,mahe Hunpedf 1 tierbmbtredh fmimla ko tarok t he shel |
nold 11. As descri bed above, the upper end edge 7a of the positioning

ref eremod dpdrx.i on 5a (ditto for 5b, 5c) of the conventional funnel overlap
with the maxinumprofile line 4 formed in the vicinity of the wi de open
end 2 of theModdd@g surfacasriewthepopofptdondnghrafereneemariglans d
consisting of the bottomnold 10 and the shell nold 11, and noreover, the
posi t i &@irn§brePEr RS LYPINE] GIF FeGess prdddomst dnadshapeompgreldcidmg to the

outside fromthe paxinum profile |ine 4. )
and formed in the uppermost part of a bottom mold 10 in a state

that upper portions thereof are free due to the fact that 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,



For this reason, during press nolding of the funnel, the positioning

"reference portion 5a is to be formed of glass of which tenperature has

slightly decreased in the substantially final stage of {op<&tepderbgsie the
mol ten gl ass gob supplied to the bottomnold 10 is extended by pressing
toward the nei ghborhood of the wi de open end forned by the shell nold 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, wth
the result that not-filled (a defect that the positioning reference
portion 5a is not conpletely filled with the glass) or winkling was

li kel yand weredven the positdepdnd pgfeetacensert sonfsetdfina Euapber nore,

chi pping sonetimes occurs in the corner between the reference surface 6a
of thePpBILELSATNEOr ehereutceldeaitdmtten carteert e Lppe thed fadgel7a because
of flash of glass forned by nold matching of form ng nold consisting of
the sh¥iFh g drepnldnghagenpbt fobladld defediddihEtondld pesikibhéngositi oni ng
referencg ortion 5a of which wall thickness suddenly changes, small

cracki h§ %g‘a%a RREEHR it Agt nek ePmplekely stikked atitthahepgdasend edge 7a
used t9,.caus a' breakage . on the entire funnel. It is therefore an object
of t he®T AFeitioma Bas uplirelas torRfein g niblhe Qor rasmendinmreferesge w i nkl i ng
and chégffggeiga.a positioning reference portion formed on an outer wall of

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 Wéll 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
crackingléaused by concentratiocn of heat stress generated at
an upper end edge of the reference portion, thereby imprdving

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



. funnel for. cathode ray tube, and avoid occurrence of small cracking caused
by concentration of heat stress generated at an upper end edge of the

ref erence portion, thereby inproving the productivity gb bdremberpsda
SUMVARY OF THE | NVENTI ON The present invention was nade to solve the above-
menti oned probl ens, and provides a funnel for a cathode ray tube
conprising: a wi de open end of generally rectangul ar shape;- a 4 19
Decenber 2003 maxi mum profile line formed in the vicinity of the wide open
end by nmold matching of forming nolds; a narrow open end of generally

ci rcul maxshape pAdwice Ol iABr QR4 | @RI Nhe T 6EEIRNEG ROFL itﬁgs M gposed on
nei ghboring sides of an outer wall of the funnel and formed so that a
ref er cPR®? SBFf A¥esnekd emahchbdsit iodni ymisferrenkds port inensow hegenf is  at

a pred r pien i.stance. f the_center _axis of the funnel, so, as to be
abutteﬁﬁ(t?oglg jg‘}%éggt%l?ﬁ/g Cilllrrr%mo%pssea?? ng CWEER STpAREc RS E i H e ray
tube, whéepénceagtoofidme dicgiddani ry r ebegBpeeipert 0A8si Sof oramd
integralja% Wi”lllthtef nnel at the time of press nolding of the funnel for
a catfode’r ub thePRpbeAléndt t Bér dgtat saf ofeferirenge a

di staneerfsesstbe BRxhNMEBLRLAbLLG iRe Lowad Jhe s pay {fb% when a
di stance in the axial .g.lﬁl’ ecti onlf ?om tehe m?xi rmmlgr}%?’i ?83‘1 i nef ?i(;éjt he upper
edge ottt e Ppodeteoningdr efigtemse pbronorttiss defitped asih efnthand a

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




_distance in the axial direction fromthe w de open end to the narrow open
end is defined as H(m), 3S h SO0.2H is satisfied. Furthernore, the
present invention is characterized in 5 19 Decenber 2003ighsdenitee20§s er ence
surface of the positioning reference portions are forned inside the

maxi mum profile line when viewed fromthe axial direction. According to
the present invention, since the positioning reference portion is forned
at a distance fromthe nmaxinum profile Iine of the funnel toward the
narrow open end, the upper end edge of the positioning reference portion.
does not overlap wth the maximumprofile line formed by nold mat chi ng not
as irthie ¢chse véfevaveativmafacmecfandheheppostionhnng medlearenee portion

is forne at a Lowver sition before the tenperature _ of . gl ass_decreases,
it is PossTol FSESLFp‘%Féi ﬁBFagﬁg @éef e@?é‘lg@ﬁ‘cﬁr’%ﬁﬁ -%?P?e(’j’ DR i nkl i ng,
chipplwmbwﬁuiﬁfwmluﬁgagﬁhéin@ag@@ti@ﬁgur in the reference portion.

Furthernore, by setting h to satisfy 3 Ch, the positioning reference

portion is forned . in the stage suffici entI earlier than that the nolten

gl ass gob ha%c%%t'%h%&o‘bt}eﬁlrgﬁmﬁg”i‘bemé’a%‘h SABCEYR? PRE4E1L8BARTend, with
i ble.to, further su press the occuyrrence of

tnr;Fdi nlggg%?%%%%aéﬁfﬁl%g ﬁ%ts ?'Oﬂ“??eﬁt TSHRF?HS ERPBpithE RAXIRHE | ke.

profile line of the funnel towaxrd the narrow open end, the upper
end edge of the 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
of 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



. On the other hand, by setting h and Hto satisfy h ¢ 0.2H, at the tinme 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 positioni ngomeicerdaegogrface,
it is possible to hold the funnel in a stable manner at a higher position
than the center of gravity of the funnel. According to the present

I nvention, by formng the 8 19 Decenber 2003 positioning reference portion
at the position inside the maxinmumprofile line toward the axis of the
funnel, it is possible to reduce the anmobunt by which the reference surface

ther eo%o?ﬁ.gjigﬁtiﬁgr fx‘%’f‘egé%]c%g@)g&tt}%lnl Qf tthré? ﬁfo\%gﬁ%n;’ glpfsii%%' lhe Outward the

axis o unn tore change ckness 1'n the portion

N quegbhafRCEUTEIENT 14 ItoéJéirEIkrt’:‘ﬁ axdls 0¥ thRSidiniing jkefigr ence

portion gradually increases wnwardly fromthe upper end edge thereof,

al | ow pgsBhBIUCEbORedfbcathENBRbUAO b BIINDEE 1Y fdla MuCRuMAdcanot cause
occurréence of a small crack fromthe upper end edge due to concentration

of heathetree¥Spasjdessr fhed O\ teaanNtadnablfi tige sfuii€l Raidiicad 130y _
elimnating the portion projected to the outside fromthe nmaxinmmprofile
| i ne. BRtkARrEXPhANATL N Ot HHE UDRAN NES Fedielrel sha ¢ledsgpecin waldi ew
showi ng a funnel for cathode ray tube according to the present invention.
Fi g. tBicgnassein itdre poethioh Bsgerstabnpaecawsoifea wall ithdckness

of the positioning 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.



~A-Al of Fig. 1, showing a positioning reference portion of the funnel for
cat hode ray tube according to the present invention. Fig. 3 is a section
view of essential part of a nold configuration used fonopRempBPPahang of

the funnel for cathode ray tube according to the present invention.
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ing to the.present invention: 7 19 Decenber 2003 Fig. 5is a
part of a bottom nold configuration used for

mol di ng of another funnel for cathode ray tube according to the
present invemtiigon5 iE g.perspectiper vpewtdl esvieaiofl parbmieatiadam f unnel
athode ray tube. Fig. 7 is a section view of essential Eart al ong the
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Fig. 7 is a section view of essential part along the line

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 explained

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



. for cathode ray tube according to the present invention, and Fig. 3 shows
a nold configuration used for press nolding of the funnel according to the
present invention. In Figs. 1 to 3, the sane portions dapddchbmbenkdosal ent
portions as described above wth regard to Figs. 6, 7 and 8 are denoted by
the sane reference nunerals. 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 exanple, a distance in the axial direction Hfroma wde

open ench 2,L0.8 IR -OREN 80edc i Sy 33N 2 3k fhk? sPERETRET 12003 a

di sta on rom a maxi mimpro to upper
end e e of  the positi gpi Pancab, 5c is
quﬁ?ﬁﬁgﬁﬁgf%mpeg e%l?ﬁingb(e grggcgﬁ%5¢§§%g§OHQﬁ& %Qf%c %?e formed at
D_OS' ti 519“ st angedh ANRE OX iFEi®latmbraN fddymiikm iRxi mum profile
l'ine o e aX|aI Side. "As ‘shown in Fig. 3, t'he funnel 1 according to

the pr@:@é\.&endél\s%tﬂa%g Sa?rﬂﬁlﬁflﬁﬂab}é FEANSd Gft poBieisnko( magdey! d
configuration consisting of a bottomnold 10, a shell nold 11 and a

pl ungedi st d® Hprapaimatasiy le o Fren theahagdsen poo€ide limkddng
surfaces for the positioning reference portions 5a, 5b, 5c fornmed in the
bot t oromotle ldAk vk gpidwi ded at | ower positions than the upper end of the
bottom nold 10 form ng the maxi num

As shown in Fig. 3, the funnel 1 according to the present
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



_profile line 4 of the funnel with being distanced therefrom As a result,
the positioning reference portions 5a, '5b, 5c of the funnel 1 are forned
at distances fromthe maxinum profile line 4 .toward tHhe Deaember 2003n end
3, and in addition, the positioning reference surfaces 6a, 6b, 6c are
formed at positions distanced inwardly fromthe maxi mumprofile line 4
toward the axis. In the above-nentioned enbodi nent, as shown in Fig. 2,

the positioning reference portions 5a, 5b, 5c are fornmed so that the sides
of the upper end edges 7a, 7b, 7c thereof do not project fromthe outer
wal | surfaces of the funnel 1, however, as shown in Fig.4, it is also
possi bl EOVArfahite dpIQyuoREoRrNdhdry an@ thediRpehiany cdgesende PArti ons 5a,
5b, 5c of the funnel 1 are formed at positions distanced from¢the nmaxi num
profil e’Fite ¥Wd PO IBRIBHRE L HRFENCHRROF e 2ArowPepef 8RB 31SAnd t he

d ed 7 7b, 7 t iti ' ti 5a, b5b,
upper end Sd9es, T8, Tnue T2 PLURS RosLLionl g relrence portions Sa ob
case, hoveversn 1 OLgShe Sl MAASIP! 0GBl {358l ghel 8y 80511 oni 0
cont | UG RIESIUD. e (Fitn gl SoRPLONELOTDR] 5 Ayt NScPORI L one

bt om e 4010 B BoRS B0t For A PR s ettt #RgR fpgndun ake of the

, g pieces 10a, 10b, 10c
Fig. 5 is employed. That is, at the positions where the molding
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



~configured to be slidable in the direction of arrow with respect to the
bottomnold 10 and forned with nolding surfaces 8a, 8b, 8c for formng the
positioning reference portions 5a, 5b, 5¢c are fitted i no@mddaamer 3003 s 13.
After making the funnel 1 by press nolding with the use of the bottom nold
10 having these sliding pieces 10a, 10b, 10c fitted therein, the shel

nold 11 and the plunger nold 12, the plunger nold 12 is noved up, then the
shell mold 11 is renoved, and the sliding pieces 10a, 10b, 10c are noved
outwardly in the direction of arrow, to thereby renove the press nol ded

funnel a'@Hﬁﬁffﬁangtéggaygégdu% d%%io In the present enbodi nent, since

t he poévﬁlonl f'erence portions 5da, 5b, 5c are forned in the stage

where the ! GRS ea0EoLhEng! A5 oAk ARCELRRBATNBRED! e 1! t e

gl ass gob has ‘exten y pressing to € upper w de open ‘end 2

duri ngt@rsaauael Qheggoéitiéné’%ﬁit%e 591 8YBREAGSr OEEHEACE GRS Ofor®| di NQ
defects such as not-Tilled, WW|nkI|n8 10 19 DecCenber 2003 "and chi ppi ng as

descrilsgd aBQvec, Mar pavehl id¢CoEdsNIdi Ryt PLePEL SR i fgTbat Mitding or der
to adjust the positions of the positioning reference portions b5a, 5b, 5c,

a pl ur ahirtfacels 9d,digl) By Fotnigd e ol itgi ot atefSer@ncdb, 8c for
formng the positioning reference portions 5a, 5b, 5c | ocated at positions
di ff er potrtfioosm Sach 5bot Ber 1acatpdeptirpos itidns héipberénonSrafh ¢duh
pOSItlgghg% are prepared, and the positions of the 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 Shapeé 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
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~reference portions 5a, 5b, 5¢c may be readily adjusted by replacing these
sliding pieces. Furthernore, by nmaking fine adjustnent of the fixing
positions of the sliding directions of the sliding pieagpetBmbeding 10c,
it is also possible to adjust the positions of the reference surfaces 6a,
6b, 6¢c. In the enbodi ments of the present invention, a pad-like
positioning reference portion is used as an exanple, however, any shapes
can be used as far as the reference -surface of the positioning reference
portion is forned at a predeterm ned distance fromthe axis of the funnel;
a required area of abutnment with a jig is secured; and positioning of the
f unnel frameae atprddpdraneesc Hrewe thehmaxdmahi pgofilk 1haepaoeird |theaddi ti on,
t he nunber of positioning reference portion is at least 3 in total so as
t 0 securartiwhiperacnd ateauatémees i meldbme|Jefevey esych tasmmy be nore
than or equal to 4 as necessary. (UTILITY IN THE | NDUSTRI AL FI ELD)

Accor dineftio klrd £ wmatk figg c sitigwd ndapndubbeol 1kpear prauppressrdnt i on,
since the ﬁOSItlonlng reference portions are 11 19 Decenber 2003 forned at

di st anEsthabitt he pebaihla be dmpreve ke P&ﬁé’t"d:ttlﬁétl’n%? tH® Bpeielend,

occurrences of | di ng defects such as, _not-filled, winkling,,. ch| ppi ng and
the like are w&ﬁm&gw aggomng {£o; §hSoE§?BFBtthY%Fb‘<’/’é't€h’e“

Ip;“?glrj]ﬂ ol qu ng P e erencet hseurr Aces aa%:é)rfjongecs Oa% hﬁ'\o {gfoer{]st
distanced inwardly from the maximum profile line toward the axis,
the amount 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 that a funnel for cathode ray

tube which will not generate a small crack can be produced.
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_ the positioning reference surfaces are forned at positions distanced
inwardly fromthe maxi num profile line toward the axis, the anount by

whi ch the positioning reference surface projects from tb@cooipér gl 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 that a funnel for
cathode ra tube which will not generate a small crack can be produced. 19
Decenber T EAIMER IS:MED 1S: 1. A funnel for a cathode ray tube
conprising: a wide open end of generally rectangular shape; a maxi num
profile line fornmed 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
more positionihg reAduerttrpeathoddydiulsoaegdisiiy: aetidghdmhieag of si des of an
outer wall of the funnel and forned so that a reference surfaces of each

posi tioni g&efaﬁ&eé@ﬂfgﬁlaﬁa@ﬁépeoyﬁmm BRIl ﬁn@fonaedpﬁfeﬂiewcﬁﬁﬂm%@l stance from
the center axis of the funnel so as to be abutted to a ji'g at the tinme of

seal i ng r
posi ti on:,\%gdgr gFer enc &ggdr ?tgfrfllgglgg § %%IBI nt egélmﬁ § éhet%ﬁ%qlg%téer%l nnel at the
time of pr.es di of the f un cat hode,.ra ube, .and the upper
end edge’ TTOTEORERSs BHs St s PN ag HCEn BT RN ISHRE | | ne
toward the narrow end, and when a distance in the axial direction fromthe
maxi mum priggsigten optenwall of thedunsh ard Euped 60 thaha referenes wilaers af@relt ence
portion is defined as h (nm), and a distance in the axial direction from
t he wi de p#nangrrefepench porimns,dhereqpfanaempreicerntdeéd disnestrédn thawdnier3 : h s
0.2H is satisfied. 2. The funnel for cathode ray tube according to claim1,
wher ei n ths 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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- reference surfaces of positioning reference portions are forned inside of
the maximum profile when viewed fromthe axial direction. 13 FUNNEL FOR
CATHODE RAY TUBE ABSTRACT OF THE DI SCLOSURE Upper end 18dyesmpén200@, 7c)
of positioning reference portions (5a, 5b, 5c) to be fornmed on outer walls
of a funnel (1) for cathode ray tube are fornmed at distances (downwardly)
toward a narrow open end (3) of the funnel froma nmaxi mumprofile Iline (4)
formed in the vicinity of a wide open end (2) by mold matching of formng

nmold at the time of pregsng) ‘ij‘b'ﬁgczﬁrp%be Ysgggﬁessi ng nol di ng defects
such as deficiency and winkle resulting romt at glass is not conpletely

filled, which are |ikehySTRAGE U THE refHHERIRBUr f aces (6a, 6b, 6¢) of
the positioning reference portions, and elimnating occurrences of small
cracks caused@ppeir @ncemidagsts I7agf 7heat/ cot ods posittiion iawge refidteneet 0 occur
in the upper end edges (7a, 7b, 7c) of the reference portions, to inprove
t he pr ®@rdtions | 56f, Bhe Panned ba|foymedi on ocuter walls of a funnel

(1) for cathode ray tube are formed at distances (downward_ly)‘
toward a na.rrow open end (3) of the funnel from a maximum profile
line (4) formed in the vicinity of a wide open end (2) by mold
matching of forming mold at the time of press molding, thereby
suppressing molding defects such as deficiency and wrinkle

resulting from that glass is not completely filled, which are

~ likely to occur in reference surfaces (6a, 6b, 6c) of the

positioning reference portions, and eliminating occurrences of
small cracks caused by concentration of heat stress, which are
likely to occur in the upper end edges (7a, 7b, 7c¢) of the

reference portions, to improve the productivity of the funnel.

FIGURE 1
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