
19 December 2003 SPECIFICATION TITLE OF THE INVENTION FUNNEL FOR CATHODE
RAY TUBE FIELD OF THE INVENTION The present invention relates to a funnel
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 shape  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  it while precisely positioning the respective axes
of the panel,  the funnel and the neck with respect to the tube axis of the
glass bulb. In order to accomplish this, on outer walls of sides  of the
funnel which are adjacent to each other is provided a 1 19 December 2003 



plurality of positioning reference portions which are to be used  with
being abutted to a jig at the time of sealing with the panel  (See, for
example, Japanese Unexamined Patent Publications JP-A  63-10447 (SHO-63,
1988) and JP-A 9-245646 (HEI-9, 1997)) , and  reference surfaces of the
positioning reference portions are  formed at a predetermined distance from
the axis of the funnel. 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  portions, 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 mold 11. In other words, as
shown in Fig. 8, the aforementioned  funnel 1 is generally press-molded by
supplying a forming mold  consisting of a bottom mold 10 and a shell mold
11 with a molten  glass gob of high temperature, and then causing - a
plunger mold 2 



19 December 2003 12 to move down so as to extend the molten glass gob by
pressing.  After molding, the plunger mold 12 is moved up, and after
removing the shell mold 11, the funnel 1 is removed from a bottom  mold 10.
Molding surfaces for the positioning reference portions  5a, 5b, 5c are
formed as recess portions in a bottom mold 10,  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, 



3 19 December 2003 and moreover the positioning reference portion 5a, has a
shape  projecting to the outside from the outer wall of the funnel,  with
the result that not-filled (a defect that the positioning  reference
portion 5a is not completely filled with the glass)  or wrinkling was
likely to occur in the corresponding reference  surface 6a. 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 wall 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  molding defects 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  cracking
caused by concentration of heat stress generated at  an upper end edge of
the reference portion, thereby improving  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 December 2003 maximum profile line formed in the vicinity of the wide
open end by mold matching of forming molds; 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 (mm), and a
distance in the axial direction from the wide open end to  the narrow open
end is defined as H (mm), 3S h S0.2H is  satisfied. Furthermore, the
present invention is characterized in 5 19 December 2003 that the reference
surface of the positioning reference  portions are formed inside the
maximum profile line when  viewed from the axial direction. According to
the present invention, since the positioning  



reference portion is formed at a distance from the maximum  profile line of
the funnel toward 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 a lower position before the
temperature  of glass decreases, it is possible to suppress molding defects
such as not-filled, wrinkling, chipping and the like which might  occur in
the reference portion. Furthermore, by setting h to satisfy 3 C h, the
positioning reference portion is formed in the stage  sufficiently earlier
than that the molten glass gob has extended  by pressing to reach the upper
wide open end, with the' result  that it is possible to further suppress
the occurrence of  molding defects such as not--filled, wrinkling, chipping
and the  like. On the other hand, by setting h and H to satisfy h c 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. According to
the present invention, by forming the 8 19 December 2003 positioning
reference portion at the position inside the  maximum profile line toward
the axis of the funnel, it is  possible to reduce the amount by which the
reference surface  



thereof projects from the outer wall of the funnel vertically  outward the
axis of the funnel, to relieve the change in wall  thickness in the portion
in question because the wall thickness  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 Fig. I is a perspective view
showing a funnel for cathode  ray tube 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  invention. 7 19 December 2003 Fig. 5 is a
perspective view of essential part of a bottom  mold configuration used for
press molding of another funnel for  cathode ray tube according to the
present invention. 



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-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 8 19 December 2003 a distance in the axial direction h from a maximum
profile line  4 to upper end edges 7a, 7b, 7c of the positioning reference
portions 5a, 5b, 5c is 12 mm. Furthermore, positioning 



reference surfaces 6a, 6b, 6c are formed at positions (inside)  distanced
approximately 1 mm from the maximum profile line 4  on the axial side. 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,  5c formed in the bottom mold 10 are provided at lower
positions  than the upper end of the bottom mold 10 forming the maximum
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 formed
at distances from the maximum  profile 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, 5c 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 funnel 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 9 1 9 December 2003 toward the narrow open end 3, and the
upper end edges 7a, 7b,  7c of the positioning reference portions 5a, 5b,
5c are also  



projected as same as the lower end sides thereof. In the above case,
however, in order to form the molding  surfaces for the positioning
reference portions 5a, 5b, 5c in  the bottom mold 10, for example, the
configuration as shown in  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, 5c 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 19 December 2003 and chipping as described above. 



Moreover, according to the present embodiment, in order  to adjust the
positions of the positioning reference portions  5a, 5b, 5c, a plurality of
sliding pieces having the molding  surfaces 8a, 8b, 8c for forming the
positioning reference  portions 5a, 5b, 5c located at positions different
from each  other 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 reference 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  distance 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 19 December 2003 formed at
distances from the maximum profile line toward the  



narrow open end, occurrences of molding defects such as  not-filled,
wrinkling, chipping and the like are suppressed,  so that it is possible to
improve the productivity of the funnel. Furthermore, according to the
present invention, since  the positioning reference surfaces are formed at
positions  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. 19 December 2003 WHAT IS CLAIMED IS: 1. A funnel for a
cathode ray tube comprising: a wide open end of  generally rectangular
shape; a maximum profile line formed in the vicinity of the  wide open end
by mold matching of forming molds; 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 (mm), and a  distance in
the axial direction from the wide open end to the narrow open end is  



defined as H (rnm), 3 : h s 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. 13  FUNNEL FOR CATHODE RAY TUBE
ABSTRACT OF THE DISCLOSURE  Upper end edges (7a, 7b, 7c) of positioning
reference  portions (5a, 5b, 5c) to be formed on outer walls of a funnel
(1) for cathode ray tube are formed at distances (downwardly)  toward a
narrow 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  




