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fl ange and surrounding the 65 to the gap 21 after the electrical
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statement ; — .
The present invention relates to improve-
ments in and relating to glass cathode-ray
tube envelopes and more particularly to the
face plates of such envelopes. The inven-
tion is directed to the control and prevention
of fracture and implosive-explosive effects in
sealed and vacuumized cathode-ray image
tubes for television reception. The inven-
tion more specifically relates to improved
types of direct-viewing cathode-ray image
tubes as well as other vacuumized tubes hav-
ing glass envelopes and methods of fabricat-
ing such tubes to climinate breakage and to
control devacuation thereof upon accidental

or spontaneous breakage either in process- -

ing, shipping, installation, or while in service.

In the manufacture of television picture
tubes having essentially all-glass envelopes,
each tube is evacuated to a high degree of
vacuum with the resultant effect of creating

high external pressures over extensive suface
- areas of the tube.

Relative dimensions of
these vacuumized tubes are such that sub-
stantial surface pressures are exerted on the
glass sidewalls and particularly on the view-
ing and sealed portions. In a vacuumized
27 -diagonal inch rectangular picture tube,
the viewing area alone presents a surface

area of about 400 square inches so that

atmospheric loading places a total pressure
of approximately 5800 pounds on the tube
Such pressures cause a
vacuumized tube to be highly subject to im-

[Price 4s. 6d.]

Price Bs. (d.
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i

e e

ing, shipment and installation, as well as
during long-term service.

Our United Kingdom Patent Specification

No. 1,043,552 discloses ‘a cathode-ray tube
construction which is integrally safe for
direct viewing and does not require a separ-
ate implosion panel as did cathode-ray tubes
utilized prior to such invention. The
cathode-ray tube and method for fabricating
disclosed in our prior application, while ex-
ceptionally satisfactory for the intended pur-
pose as evidenced by its widespread com-

mercial acceptance, and while substantially

‘more economical than cathode-ray tubes
formed. prior to that time, suffers from de-
ficiencies which it is an object of the present
invention to eliminate.

In the cathode-ray tube system as dis-
closed in the afore-mentioned specification
the picture tube envelope was made resistant
to implosive and explosive effects on break-
age by means which included the application
of a high teusile strength annular band about
the periphery .of the face plate sidewall por-
tion with the band being adhered to such
sidewall portion by means of a continuous

neans

qﬁnular

55

60

70

75

annular layer of synthetic resin. In accord-

ance with that invention, the reinforcing
clements can be applied to exterior non-
viewing surfaces of the tube envelope either

80 -

after the tube was fully fabricated or prior -

to subjecting the envelope or bulb to a tube-
fabricating process. In the former case the
tube is fully completed and assembled with
all its required internal and external elec-
trical working components properly installed
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‘mentioned Patent Specification, it was neces- comprises clampmg at ]east one annular oi
sary to apply the resin either to the face band of high tensile strength material around m
plate flange or sidewall region, or, prefer- the annular flange with the leading annular tu
ably, to the band itself and then mount the edge of the band disposed in spaced-apart
35 band around the periphery of such flange. alxgned relation to the periphery of the 100 35 a
Difficulty was encountered in that resin was panel and the trailing annular edge of the tc
squeezed out from between the band and the band snugly engaging the annular flange at a te
flange when the band was snugly secured point rearward of the panel penphery. the fa
thereto. This created a messy appearance annular band in.the region of said leading te
40 on the face plate and required an expensive annular edge being radially spaced from the 105 40 c
clean-up operation. Under the present in- flange and co-operating therewith to define al
vention, it is possible to fabricate an integ- an annular gap. o)
rally-safe direct viewing cathode-ray tube The invention will now be further des. tt
envelope in which reinforcing means are cribed by way of example with reference to ' o
45 applied with little or no subsequent clean- thc accompanying drawings, in which:— 110 45 p
up operation being required. Figure 1 is a perspective view of a b
According to the present invention a glass, cathode-ray television picture tube fabri- o
cathode-ray tubc envelope face plate com- cated in accordance with the present inven- al
prises a viewing pancl, an integrally formed tion. b:
50 annular flange cxtending rcarwardly there- Figure 2 is an enlarged fragmentary view, 115 50
from, and reinforcing means encircling the partly in section, of the face plate portion le
flange and surrounding the periphery of the only of a cathode-ray tube envelope after T In
panel portion, said reinforcing means having application of the heat-resistant band portion s}
its leading edge disposed adjacent the peri- of the reinforcing element thereto but before tt
55 phery of the panel and its junction with the the application of the heat-destructible resin 120 55 «
_ flange and its trailing edge extending toward portion thereto. 1
the cxtremlty of the flange, and being spaced Figure 3 is an enlarged fragmentary view &«
in the region of its leading edge from the of a cathode-ray tube illustrating the posi- p
panel periphery and flange to co-operate tioning of the resin comprising the heat- si
60 therewith and define an annular gap in the destructible reinforcing material during the 125 60 m
_region of said trailing annular edge being initial stage of its application to the gap W
complementally contoured to reside in inter- between the band and the face plate flange. a
facial contact with the exterior surface of Figure 4 is a view similar to Figure 3 of a fi
the flange. completed cathode-ray tube upon comple- Ie
65 tion of ﬂowmg the resin into position. 130 65 w
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The present invention provides an impact-
resistant and implosion-proof system in
which a portion of the reinforcing means,

namely the annular band, may be applied to
the bulb at any stage of manufacture with.

only the resin portion of the reinforcing
mt;.)ans being applied after assembly of the
tube,

Briefly stated, the invention involves the
application of a high-tensile strength con-
toured annular band which is snugly moun-
ted around a perimetrical region of the tube
face plate surrounding its non-viewing ex-
terior surfaces of substantially maximum
cross-sectional dimensions. As desired, the
annular band may be applied to the face
plate before the sealing of the face plate to
the funnel or body portion of the envelope
or, in the alternative, may be applied to such
perimetrical region after the face place has
been joined to the funnel or body portion,

_ or even after fabrication of the tube with its

atiendant bake-out cycles. In any event, the
band is secured to the peripheral sidewall
region or flange of the face plate so that
leading annular edge thereof, ie., that edge
nearest to the face plate viewing panel, is
spaced from such flange and cooperates
therewith to define an annular gap or plenum
capable of receiving a bead of resin. The
trailing annular edge of such band, i.e., that
edge furthest removed from said viewing

~ panel, is snugly engaged to such flange or

sidewall. If desired, a second annular band
'may be placed around the peripheral side-
wall region and at least partially overlapping
a rearward or trailing annular portion of the
first applied band. Preferably, these annu-
lar bands are heat-resistant and capable of
withstanding conventional thermal bake-out
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14 connected to onie or more electron beam
-emitting guns. Funnel member 11 is usually
frusto-conical or frusto-pyramidal in shape
with its small end 1la sealed to the neck
13 and its large end 11b sealed to the face
plate 12. Electromagnetic beam deflecting
coils (not shown) are normally mounted in
the yoke area where the neck 13 and funnel
small end lla are joined to provide proper
scanning of the tube screen. '

The face plate 12 consists of a concavo-
convex viewing portion 12a bounded by a
depending annular sidewall panel or flange
12b. Face plate flange 12b and the large
end 11b of the funnel member both termi-
nate in annular sealing surfaces of comple-
mental contour. The sealing surfaces are
joined at seal line 15 either by direct fusion
of the glass or by an interposed annular
layer of low melting glass sealing composi-
tion which is selected as being compatible
with the thermal and physical characteristics
"of the parent glass parts. The basic shape
of the envelope viewing area may be either
circular or rectangular in plan as conven-
tionally known in the art with the sealing
surfaces being substantially planar for form-
ing a vacuum-tight durable joint.
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Secured to the face plate flange 12b is .

a peripheral rim band 20. The rim band
‘may be comprised of either one endless
band which may be sweated onto the ex-
terior surface of the flange 12b, or a pair
of symmetrical U-shaped half sections, or a
single strap contoured generally to the plan
shape of the envelope. The rim band 20
has a leading annular edge 20a disposed ad-
jacent the viewing portion 12a of face plate.
12 and a trailing annular edge 20b extend-
ing therefrom. The interior surface of the

rim band 20 toward the trailing annular

edge 20b is complementally contoured to
snugly engage the flange 12b in the surface-
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sides of the rectangular face plate with the
uniform annular front-opening space being
formed when the plates are seated in contact

~ with rearward exterior surfaces of the face

plate flange.

In the embodiment illustrated in Figures
1 through 4, a tension band 22 is positioned
over the rim band 20 and drawn to a tension
on the order of 1200 to 1600 pounds. The
ends of the tension band 22 are passed
through a connccling clip 23 which after the
band is tensioned is then crimped 1o form
a permanent connection of the band ends. If
desired, other means such as welding may
be used for connecting the ends of the band
22. By way of illustration only and without
imparting any limitation, the tension band
may be formed of high tensile strap steel on
the order of .015 to .035 inches thick and
S to .75 inches wide while the rim band
may be aluminized or zinc coated steel on
the same order of thicknes. )

As previously stated, the rim and tension
bands may be applied 1o the face plate flange
12b during any desired stage of fabrication
of the cathode-ray tube subsequent to form-
ing of the face plate 12. Thus, as illustrated
in Figure 2, the rim and.tension bands may
be applied to the flange 12b of the face
plate only prior to the joining of the face
plate 12 to the funnel portion 11. It should
be understood, however, that the rim and
tension bands may be applied to the face
plate flange 12b after the face plate 12 is
joined to the funnel portion 11 to form the
cathode-ray tube envelope Similarly, if de-
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Various types of epoxy resins or poly-
esters may be used to form the bead of
resin material 25 which is flowed into the
gap 21 to adhere the rim band 20 10 the flange
12b. Examples of such epoxy resins include
Union Carbide Epoxy No. EBLA 2875, the
resin being a thixotropic paste having a rela-

ch
m@eﬁmﬁk serve, the. ver
&tﬁm f&blH%QlﬂllJﬁt

-tively high viscosity when previously mixed

with two parts Union Carbide Hardener No.
ZBLA 0655 per one part resin. The subject
resin is a viscous resin system manufactured
by Union Carbide Company primarily for
scaling glass-to-mctal surfaces. This resin
is comprised of liquid epoxide resin which
can be cross-linked by a liquid hardener into
a thermoset, tough, rupture-resistant solid
having excellent dimensional stability and
strength.
an elongation at rupture of 30 percent, a

one
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The prescribed resin system has -

tensile strength of 1300 psi and will cure -

at room temperature in % to 1 hour. The
reacted resin system forms a stable, firmly
adhesive permanent bond béetween glass and
melal surfaces. Other properties of this resin
are described in a Union Carbide Plastics
bulletin dated August 6, 1962, entitled “Rim
Band Bonding System™. Another epoxy resin
which is particularly well suited for this pur-

-pose is Union Carbide Epoxy No. EBLB

7652 which is also a thixotropic plate having
a relatively high viscosity when mixed two
parts Union Carbidec Hardencr No. ZBLA
8653 per three parts resin. This resin system
has an elongation at rupture of 1 percent
and will cure at room temperature in § to
one hour or at 200°F, in ten minutes.
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E\‘avcﬂQE l for fabricating
the same which is cqually safe as the direct
viewing systems herctofore proposed but
which is much more economical in that it
climinates one complete operation, namely
the clean-up operation, and visibly indicates
the adhesion of the band to the tube enve-
lope. Additionally, it relieves the tube fabri-
cators of the necessity- of applying the rim
and tension band portions of the reinforcing
elements at a particular and limited time
during fabrication of the tube as, under the
prcscnt invention, these elements may be
applied at any time during manufacture, by
the glass manufacturer followmg formation
of the face plate 12 or the entire envelope,
for example, or by the tube maker prior to
the tube-making process. Whether one or
two annular bands be employed, they can be
mounted entircly forwardly and terminating
short of the face plate to permit either direct
glass-to-glass scaling by fusion or solder
glass sealing without adversely affecting
these remforcmg elements.

Numerous modifications may be resorted
to within the scope of the appended claims.

WHAT WE CLAIM IS:—
.. 1. A glass, cathode-ray tube envelope
face plate comprising a viewing panel, an
integrally formed annular flange extending
rearwardly therefrom, and remforcmg means
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in any one
of claims 3 to 6 wherein said one annular
band comprises two individual U-shaped
half-sections arranged
telescoping relation ‘around the flange.

8. A face plate as claimed in any one
of claims 1 to 7 wherein said annular gap is
of relatively uniform width around the peri-
phery of the face plate.

9. A face plate as claimed in any one of
claims 1 to 8 comprising bonding material
disposed within the annular gap to adhere
the reinforcing means to the panel periphery
and the forward part of the flange.

10. A glass cathode-ray tube envelope
resistant to fracture comprising a substanti-
ally funnel-shaped hollow body portion hav-
ing a face plate enclosing its larger forward
end and a neck tubulation projecting from
its smaller rearward end, and reinforcing
means exteriorly surrounding the pcnpheral
sidewall region of said face plate and having
sufficient yleld strength to prevent fracture
propagation through the face plate sidewalt
therebencath cn breakage, said reinforcing
means including at least one annular band

" having its forwardmost leading edge dis-

posed adjacent and following the penpheral
contour of said face plate and its trailing
edge extending rearwardly therefrom, said
annular band in the region of said leading
edge being spaced from said sidewall and
co-Operalmg therewith to define an annular
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14. A glass cathode-ray tube envelope as’

claimed in claim 11, 12 or 13 wherein said
second annular band is positioned substan-
- tially at the area of maximum cross-sectional

- dimensions of the face plate sidewall.
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35

15. A method of reinforcing a glass
cathode-ray tubc envelope face plate having
a viewing panel and an integrally-formed
annular flange extending rearwardly there-

- from which comprises clamping at least one

annular band of high tensile strength
material around the annular flange with the
leading annular cdge of the band disposed
in spaced-apart aligned relation to the peri-

comprising reactmg said annular layers of
bonding material in situ to bond the oppos-
ing surfaces of the annular band and flange 55
into an integral structure.
19. A glass cathode-ray tube envelope
face plate substantially as hereinbefore des-
cribed with reference to and as illustrated in
the acconmipanying drawings. 60 -
20. A method of reinforcing a glass :
cathode-ray tube substantially as hereinbe- . -
fore described with reference to and as illus-
trated in the accompanying drawings.
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