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57] ABSTRACT

A cathode ray tube device capable of providing sufficient
shielding effect against leaking alternating electric field
while exhibiting high reliability during long use. Alternating
clectric field generated by a detlection yoke 1s sufficiently
reduced by the shielding effect produced by a conductive
film formed on a funnel portion. A gap formed between the
conductive film and an i1nsulating sheet provided between
the conductive film and the deflection yoke, due to dimen-
sional error, 1s filled with insulating silicone grease, so as to
avold secular degradation of insulation which otherwise may
occur due to accumulation of dust and other matters.

3 Claims, 5 Drawing Sheets
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ALTERNATING ELECTRIC FIELD
DIMINISHING STRUCTURE FOR CATHODE
RAY TUBE DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a cathode ray tube device
and, more particularly, to a cathode ray tube device 1n which
alternating electric field radiated from the deflection yoke 1s
diminished.

2. Description of the Related Art

Referring to FIG. 4, a known CRT device has a funnel

portion 1 which includes a neck portion 1a, a cone portion
1b and a funnel main body portion 1¢ which has a high
voltage anode button 1d and 1s frit sealed onto a face panel
portion 2. Numeral le denotes a junction between the neck
portion 1la and the cone portion 1b, generally referred to as
“neck seal line”. The neck seal line has a glass wall thickness
slightly smaller than those of other portions and, hence, 1s
inferior to other portions 1n regard to strength. The above
mentioned portions in cooperation form a glass bulb 20.

An electron gun 3 1s sealed to the neck portion 1la. An
explosion proof band 4 1s wound on the side faces on the
face panel portion 2 so as to provide explosion proof nature.
A silicone resin film 5 1s formed around the high voltage
anode button 1d on the funnel main body portion 1c¢ for the
purpose of electrical insulation. A conductive film 6 for
imparting electrostatic capacitance to the cathode ray tube 1s
formed on the outer surface of the funnel main body portion
1c. Usually, the conductive film 6 1s formed by applying, for
example, a paste of graphite and may be discontinuous when
viewed microscopically. Numeral 28 designates a straight
line which 1s parallel to the neck 1a and which constitutes
the axis of the cathode ray tube.

The cathode ray tube device thus formed has, as shown in
FIG. 5, a deflection yoke 7 which 1s secured to a portion of
the glass bulb between the cone portion 1b and the neck
portion la and which serves to deflect the electron beam.
Referring to FIG. 6, the deflection yoke 7 1s composed of a
horizontal deflection coil 7a, a vertical deflection coil 7b and
a deflection yoke main body portion 7c. The fixing of the
deflection yoke 7 to the funnel portion 1 1s achieved by
means of a fixing band 10 which 1s provided on a portion of
the deflection yoke 7 adjacent to the neck portion 1a. A gap
ogenerally referred to as “self convergence system™ 1S pro-
vided between the deflection yoke 7 and the funnel portion
1 for the purpose of adjustment of the convergence charac-
teristics. The size of this gap 1s adjustable by oscillation of
the deflection yoke 7 around the fixing band 10. This
operation will be referred to as “oscillation convergence
adjustment”, hereinafter.

In operation, an electron beam emitted from the electron
oun 3 sealed to the neck portion 1a 1s deflected both 1n the
horizontal and vertical directions by means of the horizontal
deflection coil 7a and the vertical deflection coil 7b of the
deflection yoke 7, so as to scan a fluorescent film formed on
the 1nner side of the face panel portion 2, thereby forming a
desired 1image. The amplitude of the deflection of the elec-
fron beam 1s 1n 1nverse proportion to the square root of the
voltage applied to the anode button 1d mentioned above.

In recent years, undesirable effect of electromagnetic
waves on human bodies has been noticed as a problem to be
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overcome. This problem has been recognized also 1n display
monitors. Namely, there 1s a fear that the human bodies are
adversely affected by alternating electric field generated
mainly by deflection yoke, 1.e., electric field radiated from
the deflection yoke. Based upon such recognition, National
Conference of Measurement and Test of Sweden (MPR), as
well as Central Labor Conference of Sweden (TCO), has
proposed standards concerning electromagnetic waves emit-
ted from display monitors, as shown 1n Table 1 below.

TABLE 1
ELF band VLF band Measuring condition
5 Hz to 2 KHz 2.5 V/m or 50 cm apart from CRT
MPR less face, 20 C., 21% humidity
TCO 10 V/m or 1.0 V/m or 30 cm apart from CRT
less less face, 20 C., 21% humidity

Thus, the known cathode ray tube devices have no mea-
sure for shielding alternating electric field which 1s radiated
from the deflection yoke. The present inventors have mea-
sured the alternating electric field at VLF band on a cathode
ray tube of 16 inch size and having an anticharge coating of
2.6x109 W on face plate to obtain the results as shown 1n

Table 2 below.

TABLE 2
Type of CRT Anticharge treated CRT
Measuring method MPR11 TCO
AC filed Hor. Freq. 31 KHz 2.3 V/m 5.0 V/im
VLF band Hor. Freq. 45 KHz 3.4 V/im 8.3 V/m
(V/m) Hor. Freq. 64 KHz 4.8 V/m 12.0 V/im

From Table 2, 1t 1s understood that the intensity of
alternating electric field at VLF band has a dependency on
horizontal frequency. More specifically, when the horizontal
frequency 1s elevated to cope with a demand for higher
resolution, the alternating electric field at VLF band 1is
correspondingly increased. Consequently, alternating elec-
tric field of an 1ntensity exceeding the standard levels shown
in Table 1 penetrates the funnel portion and the face panel
of the CRT so as to adversely affect the user’s body.

As a countermeasure for obviating this problem, an
arrangement 1s proposed 1n Japanese patent Laid Open No.
3116902 1n which a grounded conductive film 1s formed on
a predetermined area of the surface of the funnel portion and
the detlection yoke 1s mounted via an insulating member
which covers the conductive film.

This arrangement, however, poses a problem in that a gap
1s often formed between the conductive film on the cone
portion and the insulating member due to dimensional error
of the cone portion and the insulating member incurred
during manufacturing of the cathode ray tube device, tend-
ing to degrade 1nsulation due to accumulation of dust and
other foreign matters 1n the gap during long use of the
cathode ray tube device.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention 1s to
provide a cathode ray tube device in which generation of
alternating electric field 1s diminished and degradation of
mnsulation due to accumulation of dust and so forth 1is
prevented, thereby overcoming the above describe problems
of the prior art.
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To this end, according to the present invention, there 1s
provided a cathode ray tube device, comprising:

a funnel portion including a neck portion for sealing an
electron gun therein, a cone portion, and a funnel main body
portion having a grounded electrically conductive film for
imparting electrostatic capacitance to [a portion of an outer
surface of the neck portion] the cathode ray tube device;

a face panel having a fluorescent film on an inner surface
thereof and connected to a front end of the funnel main body
portion;

a deflection yoke mounted on the cone portion of the
funnel portion; and

alternating electric field reduction means for reducing an
alternating electric field generated from the deflection yoke
and emitted from a front surface of the face panel through
the funnel portion;

the alternating electric field reduction means comprising
a grounded electric field shielding conductive film disposed
on a predetermined surface arca of the funnel portion, an
clectrically insulating member disposed on the grounded
clectric field shielding conductive film, and a semi-solid
clectrically sulating material filled within a gap between
the electrically insulating member and the grounded electric
field shielding conductive film.

According to the present invention, any gap between the
electric field shield conductive film which 1s provided on the
predetermined area of the surface of the funnel portion for
the purpose of reducing alternating electric field, and the
insulating member on the conductive film 1s filled with a
semi-solid filler material such as silicone grease, so that
accumulation of dust and other matters 1n the gap 1s pre-
vented even when the cathode ray tube device 1s used for a
long time.

These and other objects, features and advantages of the
present invention will become clear from the following,
description of the preferred embodiment when the same 1s
read 1n conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an 1llustration of the construction of alternating
clectric field reduction means employed 1n an embodiment
of the cathode ray tube device 1n accordance with the present
mvention;

FIG. 2 1s an 1illustration of an insulating sheet which
serves as part of the alternating electric field reduction
means;

FIG. 3 1s an 1llustration of an assembly including a glass
bulb having the alternating electric field reduction means
and a deflection yoke mounted on the glass bulb;

FIG. 4 1s an 1illustration of the construction of the glass
bulb of a known cathode ray tube device;

FIG. 5 1s an 1illustration of the construction of the known
cathode ray tube device having the deflection yoke mounted
on the glass bulb; and

FIG. 6 1s an illustration of the construction of the deflec-
tion yoke incorporated 1n the cathode ray tube device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be described
with reference to the accompanying drawings. FIG. 1 shows
an embodiment of the cathode ray tube device of the present
invention. In this Figure, the same reference numerals are
used to denote the same parts or members as those appearing,

10

15

20

25

30

35

40

45

50

55

60

65

4

in FIGS. 4 to 6 showing the known cathode ray tube device.
An electric shield conductive film 8 1s formed on a portion
of the glass bulb from the cone portion 1b to the neck portion
1a, 1n electrical connection to the conductive film 6 so as to
form an electric field shield surface. The conductive film 8
1s formed by, for example, applying graphite, in such a
manner as to wholly cover the opening of the deflection
yoke. The conductive film 6 1s grounded via a ground line 29
through an explosion proof band 4. Numeral 9 denotes an
insulating sheet which provides electrical insulation
between the conductive film 8 and the coil portion of the
deflection yoke 7. This sheet has a funnel like form and 1s
secured to the funnel portion 1b and the neck portion 1a. A
cgap between the conductive film 8 and the msulating sheet
9 1s filled with semi-solid insulating filler, such as uncurable
silicone grease 30 formed of a silicone compound. As shown
in FIG. 3, the deflection yoke 7 1s mounted on the glass bulb
20 via the 1nsulating sheet 9.

A description will now be given of the operation of this
embodiment. In the cathode ray tube device having the
described construction, the conductive film 6 and the con-
ductive film 8 are set to an equal potential of 0 V, so that a
surface having an electric field shielding effect 1s formed on
the front region of the deflection yoke 7 and on the surface
of the face panel portion 2. Consequently, the alternating
clectric field generated by the deflection yoke 7 1s attenuated
by the electric field shield surface formed on the funnel
portion 1.

The insulating sheet 9 disposed between the horizontal
coll 7a of the deflection yoke 7 and the conductive film 8
clectrically msulates the horizontal coil 7a and the conduc-
five film 8 from each other, thus preventing discharging and
other undesirable phenomenon.

In addition, any gap between the conductive film 8 and the
insulating sheet 9, which may be formed due to possible
dimensional error of the cone portion 1b and the msulation
sheet 9 1n the course of manufacture, 1s filled with insulating
silicone grease 30, so as to eliminate any risk of degradation
of msulation between the conductive film 8 and the 1nsu-
lating sheet 9 which otherwise may be caused by deposition
of dust and other matters 1n the gap.

The insulating silicone grease used as the filler material
filling the gap in the neck portion 1s uncurable so that 1t can
be deformed well following up deformation which 1s caused
in convergence adjustment during fixing the deflection yoke
7 by means of the band 10, thus preventing any reduction in
the efficiency of production.

As will be understood from the foregoing description,
according to the present invention, 1t 1s possible to reduce
the alternating electric field by virtue of the use of the
silicone grease filling the gap between the electric field
shielding conductive film 8, formed on a predetermined area
of the funnel portion, and the insulating sheet 9 which
provides electrical 1insulation between the conductive film 8
and the deflection yoke 7. In addition, any dimensional error
of the cone portion 1b and the insulating sheet 9 1ncurred
during the manufacture can be absorbed by silicone grease
which exists therebetween, while degradation due to accu-
mulation of dust and other matters 1s avoided, thus offering
high reliability of the cathode ray tube device over a long
period of use. The msulating silicone grease 30, which has
a fluid nature, does not hamper the oscillation convergence
adjustment of the detlection yoke 7.

As has been described, the present invention provides a
cathode ray tube device having an electric field shielding
conductive film provided on a predetermined area of the
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funnel portion for the purpose of reducing alternating elec-
tric field, an insulating sheet on the surface of the conductive
film, and a semi-solid insulating filler material filling any
gap between the conductive film and the msulating sheet.
Consequently, alternating electric field leaking through the
face plate of the cathode ray tube and directed to the human
body 1s sufficiently shielded by the electric field shield, and
deposition of dust and other matters 1n the gap between the
conductive film and the insulating sheet 1s avoided, thus
maintaining eclectrical insulation between the conductive
film and the deflection yoke for a long time, without
impeding oscillation convergence adjustment of the self
convergence system. According to the invention, it 1s thus
possible to obtain a cathode ray tube device which has a high
degree of reliability and which 1s suitable for mass produc-
tion.

What 1s claimed 1s:

1. A cathode ray tube device, comprising:

a funnel portion including a neck [protion] portion for
scaling an electron gun therein, a cone portion, and a
funnel main body portion having a grounded electri-
cally conductive film for imparting electrostatic capaci-
tance to [a portion of an outer surface of said neck
portion] said cathode ray tube device,

a face panel having a fluorescent film on an inner surface
thereof and connected to a front end of said funnel main
body portion;
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a deflection yoke mounted on said cone portion of said
funnel portion; and

alternating electric field reduction means for reducing an
alternating electric field generated from said deflection
yoke and leaking from a front surface of said face panel
through said funnel portion;

said alternating electric field reduction means comprising
a grounded electric field shielding conductive film
disposed on a predetermined surface area of said funnel
portion, an electrically insulating member disposed on
said grounded electric field shielding conductive film,
and a silicone grease having an electrically insulating,
characteristic filled within a gap between said electri-
cally insulating member and said grounded electric
field shielding conductive film.

2. A cathode ray tube device as claimed m claim 1,
wherein said grounded electric field shielding conductive
f1lm comprises a graphite coating.

3. A cathode ray tube device as claimed in claim 1,
wherein said grounded electrical field shielding conductive
f1lm 1s grounded through said grounded electrically conduc-
tive film.
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