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{571 ABSTRACT

A color television picture tube including a glass tube
vacuum vessel having a front screen portion, a conical
portion and neck portion; with a ferromagnetic shield-
ing funnel configured for reception within the conical
portion, support means attached to said tube for sup-
porting the funnel within the conical portion, and fas-
tening means attached to the funnel for releasably
connecting the funnel to the support means.

3 Claims, 12 Drawing Figures
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COLOR TUBE HAVING FUNNEL SHIELD
ATTACHED TO SHADOW MASK FRAME

BACKGROUND OF THE INVENTION

The present invention relates to a color television
. picture tube including a glass vacuum vessel tube hav-
ing a front screen portion, a glass conical portion and
a neck portion, and a ferromagnetic shielding funnel
disposed within the conical portion.

- From DOS (“Deutsche Offenlegungsschrift” — Ger-
man Pat. application laid open prior to substantive ex-
amination) No. 1,512,323, which corresponds to U.S.
Pat. No. 3,549,932 issued Dec. 22, 1970 to R. L. Lin-
demann, it is known to dispose a ferromagnetic shield-
ing funnel within the vacuum vessel of a color televi-
sion picture tube. This shielding funnel is disposed sub-
stantially in the area of the conical portion of the vac-
uum vessel. The funnel mainly serves to shield the elec-
tron beams passing to the apertured color mask against
the influence of undesirable magnetic fields. The
shielding funnel in this known arrangement is rigidly
fastened to the frame of the apertured color mask so
that the mask and the shielding funnel form a unit.

It has been found, however, that in the manufacture
of the luminescent screens of such tubes such a rigid
unit for the shielding funnel and the apertured color
mask is very annoying. It has moreover been found that
rigid fastening of the shielding funnel to the apertured
color mask, particularly by spot welding, can produce
deformations in the mask which might lead to color im-
purities of the television picture and thus to tube mal-
functions.

SUMMARY OF THE INVENTION

It is the object of the present invention to provide a
novel color television picture tube of the above-
mentioned type, which is improved particularly with
respect to its manner of fabrication and reproduceabil-
ity.

This and other objects are achieved by the present
invention in all its various embodiments by the provi-
sion ‘of a vacuum vessel glass tube which includes a
front screen portion having a peripheral flange extend-
ing therefrom and a conical portion having a neck por-
tion extending from one end thereof. The flange of the
front screen portion is attached to the other end of the
conical portion as by soldering. Within the vacuum ves-
sel are an apertured color mask and a shielding funnel
with the shielding funnel received within the concial
‘portion while the color mask is received within the
front screen portion. The shielding funnel is releasably
fastened to supporting structure which in turn is con-
nected to the glass tube.

In one embodiment, the shielding funnel is releasably
fastened to the conical portion of the tube.

In another embodiment, the shielding funnel is re-
leasably fastened to the color mask frame.

In still another embodiment, the shielding funnel is
releasably fastened to the color mask frame fastening
structure.

A significant advantage of the color television picture
tube according to the present invention is that the
shielding funnel can be fastened to the interior of the
tube a short time before the tube is assembled. Thus,
the shielding funnel need not be present during the fab-
rication of the luminescent screen so that the frequent
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illumination processes required for the production of
the luminescent screen are not interfered with. More-
over, when the funnel is subsequently fastened accord-
ing to the invention, the damage and deformation of
the apertured color mask, which have been known to
occur in the rigidly fastened funnels, are substantially
eliminated. It is further advantageous that with a defec-"
tive tube it is possible to retrieve the shielding funnel
as well as the apertured color mask without damaging
either the funnel or the mask.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of one embodiment
of the color television picture tube of the present inven-
tion showing the shielding funnel to have resilient
tongues for engaging the projections of the concial por-
tion.

FIG. 1a is a plan view of the embodiment shown in
FIG. 1.

FIG. 2 is a cross-sectional view of another embodi-
ment of the color television picture tube of the present
invention showing recesses in the shielding funnel
which receive therein the projections of the conical
portion.

FIG. 2a is a plan view of the embodlment shown in
FIG. 2.

FIG. 3 is a cross-sectional view of a modification of
the funnel fastening arrangement shown in FIG. 2.

FIG. 4 is a partia!l cross-sectional view of another em-
bodiment of the color television picture tube of the
present invention showing the shielding funnel fastened
to the frame of the apertured color mask by a resnlxent
clamp.

FIG. 5 is a partial cross- sectxondl view of another em-
bodiment of the color television picture tube of the
present invention showing the shielding funnel fastened
to the frame of apertured color mask by a resilient
tongue.

FIG. 6'is a partial cross-sectional view of another em-
bodiment of the color television picture tube of the
present invention showing the shielding funnel to have
a flange which cooperates with a resilient clip to fasten
the funnel to the frame of the apertured. color mask.

FIG. 6a is a partial side view of the embodiment

- shown in FIG. 6 showing further details of the resilient
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clip.

FIG. 7 is a partial cross-sectional view of another em-
bodiment of the color television picture tube of the
present invention showing the shielding funnel to have
a flange which cooperates with another embodiment of
a resilient clip to fasten the funnel to the frame of the
apertured color mask.

FIG. 7a is a partial side view of the embodiment
shown in FIG. 7 showing further details of the resilient
clip.

FIG. 8 is a partial cross-sectional view of another em-
bodiment of the color television picture tube of the
present invention showing the shielding funnel to have
resilient tongues which engage the pro_]ectlons of the
front panel. .

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made to the drawings, wherein
the same parts are provided with the same reference
numerals in each of the figures.
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FIG. 1 shows a cross-sectional view of a color televi-
sion picture tube whose vacuum envelope comprises, in
the usual manner, a glass front panel 1 having a phos-
phor screen portion 1’ and a peripheral flange 1", a
conical glass portion 2 and the tube neck 3. In the usual
manner the base contacts (not shown) are disposed at
the tube neck 3. The flange 1’ of the front panel 1 is

connected with the conical portion 2 in a vacuum-tight -

manner, perferably by means of a glass solder 5.

~ Within the front panel 1, on whose inner surface the
layers of luminescent material are known to be dis-
posed, an apertured color mask 4 is provided which
generally consists of a thin perforated metal sheet
which is tensioned in a frame structure 10. The frame
10 is fastened to the inner wall of the front panel 1 by
any known fastening means, the front panel 1 being
provided with projections 10’ for this purpose.

_ To shield the electron beams against undesired exter-
nal magnetic fields, a ferromagnetic shielding funnel 6
is disposed within the conical portion 2, the shape of
the funnel being adapted to the shape of the inner wall
of the conical portion 2, but preferably with a certain
spacing from the inner wall thereof. .

In one preferred embodiment of the present inven-
tion shown in FIGS. 1 and 1aq, the inner wall 2’ of the
conical portion 2 is provided with supporting structure
for the funnel 6 in the form of a plurality of projections
8, preferably three, although it should be understood
that any number could be utilized as desired. These
projections may be integral extensions of the conical
portion 2 or they may consist of pins or the like, e.g.,
“of metal, which are inserted through the glass wall of
the conical portion 2. The outer surface of the shielding
funnel 6 bears a number of resilient tongues 7 which
.correspond to the number of projections 8 and which
enclose the ends of the projections 8 with appropriately
configured openings or recesses so that the accurate
positioning of the shielding funnel 6 within the conical
part 2 is assured. ’

With this type of fastening, the shielding funnel 6 can
be retrieved without difficulty by releasing the resilient
tongues 7 from their engagement with the projections
8. '
The degree of resiliency preferably desired in this
and the other embodiments is such that with any devia-
tions in the dimensions of the shielding funnel due to
tolerance values, heat expansion or the like, no inter-
fering deformation forces will be transferred to the fas-
tening parts. '

FIGS. 2, 2a and 3 show another preferred embodi-
ment of the present invention in which the shielding
funnel 6 is provided with openings or recesses 6’ along
its periphery. These openings or recesses engage
therein the ends of the funnel supporting structure
which is again in the form of projections 9 extending
from the inner wall 2’ of the conical portion 2. The re-
leasable fastening of the shielding funnel 6 in this em-
bodiment occurs in one instance (FIG. 2) because of
the inherent elasticity of the shielding funnel 6 which
makes it possible to deflect the funnel 6 sufficiently to
release the engagement of the openings and the projec-
tions, and in another instance (FIG. 3) because the
shielding funnel 6 may be configured to include
tongues 9’ which border the openings 6’ and extend
from the shielding funnel 6 and include a bent-over
portion 9'* which in turn engage the projections 9.
Again, the funnel 6 can be deflected to release it.
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" FIG. 4 shows another embodiment of the present in-
vention in which the shielding funnel 6 is provided with
outwardly bent tongues or an outwardly bent flange 11
at its larger periphery, so that the funnel 6 can be
clamped to the supporting structure in the form of the
frame or carrier 10 of the apertured color mask 4. The
tongues or flange 11 are fastened to the carrier 10 by
resilient spring clips. 12, which have one arm 12’ in-
serted through opening 10/, so that arms 12" and 12"’
may clamp the tongues or flange 11 and the carrier 10
therebetween.

In another embodiment according to FIG. 5, the
shielding funnel 6 is provided with tongues 13 which
protrude upwardly through the corresponding openings
13’ in the frame 10 of the apertured color mask 4-and
are then twisted or bent over. This type of fastening can
also be released at any time without any damage to the
members being fastened. :

FIGS. 6 and 6a show a further embodiment of a
clamp-type fastening to connect the shielding funnel 6
with the supporting structure in the form of the frame
or carrier 10 of the color mask. A plurality of laterally
extending tongues or an annular flange 14 with open-
ings 14’ is disposed at the larger periphery of the shield-
ing funnel 6. As illustrated, the flange 14 terminates in
an end portion which extends in substantially the same
direction as the funnel along the side of the frame 10.
Corresponding openings 16 are provided in the section
of the L-shaped frame or carrier 10 which extends
transverse to the axis of the tube, which openings 16
are placed in alignment with openings. 14". A resilient
metal clamp 15 which is inserted into the two aligned
openings 14’ and 16 is used to assure the releasable fas-
tening of the shielding funnel to the carrier 10 of the
color mask 4. The elastic configuration of this type of
fastening further assures that no undesired deforma-
tions of the parts to be fastened together, and particu-
larly of the color mask, can occur when there are toler-
ance deviations.

FIGS. 7 and 7a show a further preferred embodiment
of the fastening of the shielding funnel 6 to the carrier
10 of the color mask 4. The shielding funnel 6 is pro-
vided at its larger periphery with a plurality of tongues
or an annular flange 17 which is provided with open-
ings 17’ and 17'’. The carrier 10 is also provided with
appropriately disposed openings 19 and 20, The two
parts to be fastened together are so placed on top of
one another that the openings 17’ and 17’' are in align-
ment with the openings 19 and 20. An elastic metal

clamp 18, e.g., a wire, provides the fastening means

which is inserted into the aligned openings 17', 19 and
17", 20 for resiliently connecting the funnel 6 and car-
rier 10. :

A further suitable releasable fastening for the shield-
ing funnel 6 within the vacuum vessel is shown in FIG.
8 and consists in the use of the funnel supporting struc-
ture in the form of projections or pins 1¢’, usually pro-
vided on the inner wall of the peripheral flange 1"’ of
the front panel 1 for holding the color mask 4 as fasten-
ing members for the shielding funnel as well. In this
case similar fastening elements 7' as those shown in
FIG. 1 should advisably be provided extending from the
shielding funnel 6.

It will be understood that the above description of the
present invention is susceptible to various modifica-
tions, changes and adaptations, and the same are in-
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tended to be comprehended within the meaning and
range of the equivalents of the appended claims.

I claim: '

1. A color television picture tube including: a glass
vacuum tube having a front screen portion with a pe-
ripheral flange extending therefrom, a conical portion
having a neck portion extending from one end thereof
and means for attaching the flange of said screen por-
tion to the other end of siad conical portion; a beam
source of electrons mounted in the neck portion of the
tube to be deflected by means attached to the tube so
that the electron beam scans the front screen portion;
a ferromagnetic shielding funnel disposed within said
conical portion; an apertured color mask mounted on
a color mask frame positioned between said ferromag-
netic shielding funnel and said display screen, said
frame having an L-shaped cross section with one sec-
tion extending transversely to the axis or said tube;
means for attaching said frame to said peripheral flange
for said front screen portion; and means for fastening
said funnel to said frame to support same within said
conical portion;

said funnel being provided with a flange member ex-

tending transversely from the larger end thereof
and including a plurality of openings, said trans-
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6

versely extending member having a portion, at the
end thereof opposite the large end of said funnel,
which extends in substantially the same direction as
said funnel along the side of said frame;

the transverse section of said frame being provided

with a like plurality of openings aligned with the
opening in the transverse portion of said flange
member; and said fastening means comprises
means for releasably fastening said funnel to said
frame including a plurality of resilient.clamps each
engaging said funnel and said frame through an
aligned pair of openings of said funnel and said
frame.

2. A color television picture tube as defined in claim
1, wherein said plurality of resilient clamps each en-
gage said funnel and said frame through adjacent
aligned pairs of openings in said funnel and said frame,
so as to releasably fasten said funnel to said frame.

3. A color television picture tube as defined in claim
1, wherein said fastening means is sufficiently resilient
so that deformation forces which result from a devia-
tion in the dimensions of the shielding funnel due to tol-. ~
erance values, heat expansion or the like, will not be

transferred to said frame. - :
* ok ok ok k|



