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[57] ABSTRACT 
The inner surface of a reinforcing structure adapted to 
encircle a faceplate panel of the tube is provided with 
a nontacky coating of a tacki?able, adhesive material. 
When the tube is ready for reinforcing, the coating is 
made tacky, as by applying thereto an organic solvent. 
The reinforcing structure is positioned around the 
panel with the tacky coating against the panel. Then, 
with the structure in place, the tackiness is removed 
from the coating. 

4 Claims, 3 Drawing Figures 
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METHOD FOR RENDERING CATHODE-RAY TUBE 
MORE RESISTANT TO IMPLOSION AND 

PRODUCT THEREOF 

BACKGROUND OF THE INVENTION 

This invention relates to a novel method for render 
ing a cathode-ray tube more resistant to implosion, and 
to a novel cathode-ray tube made by the novel method. 

One form of a cathode-ray tube comprises an evacu 
ated envelope including a glass faceplate panel having 
a rearwardly-extending ?ange or sidewall. Atmospheric 
pressure pressing against the external surface of the 
panel may exert forces totaling several tons against the 
faceplate. Should the faceplate panel shatter (im 
plode), these forces will drive fragments into the tube, 
which fragments may bounce back out or continue 
through the shattered panel and cause injury to persons 
nearby. > 

It has been proposed to render a cathode-ray tube 
more resistant to implosion by encircling the faceplate 
panel with a metal or plastic reinforcing structure 
which will hold the ?ange or sidewall thereof in place 
should a fracture occur. In some forms, the reinforcing 
structure is attached to the tube with an adhesive, and 
may or may not include a tensioned metal band encir 
cling the panel. 

In one prior process of assembly, controlled amounts 
-of adhesive are applied to parts of the reinforcing struc 
ture; then, while the adhesive is still wet, the parts are 
positioned on the tube. In another prior process, the 
parts of the reinforcing structure are assembled on the 
tube, and then controlled amounts of adhesive are in 
jected between the tube and the reinforcing structure. 
In either case, the adhesive application and the mount 
ing of the metal parts to the picture tube are required 
to be carried out on a concurrent basis. Moreover, the 
nature of theadhesive that is employed results in a cer 
tain amount of the adhesive being exuded onto the pic 
ture tube from which it must be cleaned by hand, an 
operation that requires additional labor. 

SUMMARY OF THE INVENTION 

The novel method for rendering a cathode-ray tube 
more resistant to implosion comprises providing a rein 
forcing structure adapted to encircle the tube. The 
inner surface of the reinforcing structure carries a non 
tacky coating of an adhesive material that can be made 
tacky; that is, tacki?able. When the tube is ready for 
reinforcement, the coating is made tacky. Then, with 
the coating tacky, the reinforcing structure is posi 
tioned around the tube with the tacky coating against 
the tube. The tackiness is removed from the coating so 
as to adhere the structure to the tube. 
By providing a reinforcing structure with a dry, non 

tacky, preapplied, tackifiable adhesive coating, many 
advantages may-be realized. The adhesive application 
process may be separated in time and space from the 
assembly step. There is more economical use of adhe 
sive and less chance of exudation and ?owing of the ad 
hesive that would require cleaning. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a novel cathode-ray 
tube of the invention. 
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FIG. 2 is an enlarged fragmentary vertical sectional 
view of a portion of the tube of FIG. 1 taken along line 
2-2. - . 

FIG. 3 is an exploded view illustrating the individual 
components used to make the tube shown in FIGS. 1 
and 2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the preferred embodiment, illustrated in FIGS. 1 
and 2, a cathode-ray tube 10 is shown, which includes 
an evacuated envelope 11. The envelope 11 comprises 
a faceplate panel 12, a neck 14 and an interconnecting 
funnel 15. The neck 14 is closed at its distal end with 
a stem 17. An electron gun (not shown) is housed 
within the neck 14 and connects to base prongs 18, 
which are supported by and extend externally from the 
stem 17. The neck 14 is sealed to and closes the small 
‘end of the funnel 15. ’ 
The faceplate panel 12 includes a glass viewing win 

dow 19 and‘ an integral,‘ rearwardly extending glass 
sidewall or ?ange 20 extending continuously around 
the window 19. The panel 12 closes and is sealed to the 
wide end of the funnel 15 along the seal line 21 at the 
terminal end of the ?ange 20. A luminescent screen 22 
is located on the interior surface of the viewing window 
19. 
The interior of the envelope is evacuated to a high 

level of vacuum of the order of 10'5 mm of mercury. 
In this example, with a 19V rectangular color picture 
tube, atmospheric pressure pressing against the exter 
nal surface of the viewing window exerts forces totaling 
about 2 tons. Circumferential tensile stresses as high as 
1,000 pounds per square inch are present in the ?ange 
20 and the adjacent portion of the funnel. 
A metal reinforcing structure 23 encircles the panel 

12 around the outside of the ?ange 20 between the seal 
line 21 and the window 19. The reinforcing structure 
23 includes two semiencircling metal rim plates 25 and 
26, which are attached to the ?ange 20 with rubber 
based adhesive 27. A continuous metal band 28 lays on 
top of the rim plates 25 and 26 between the mold 
match line 24 and the window 19. The band 28 is in 
tension with the ends thereof overlapped and crimped 
with a clip member 29. The rim plates 25 and 26 are 
contoured to the shape of the panel 12 to require a 
minimum thickness of adhesive 27 and to provide a 
?rm foundation for the forces produced by the ten 
sioned band 28. 7 
The preferred example shown in FIGS. 1 and 2 may 

be assembled by the following procedure with refer 
ence to FIG. 3. There is provided a complete and oper 
able l9V color television picture tube 10. There is also 
provided a metal band 28 and two U-shaped rim plates 
25 and 26, which are each contoured and sized to fit on 
and semi-encircle the’panel 12 of the tube. The metal 
band is carbon-steel strapping about 0.75-inch wide 
and about 0.020-inch thick. 
The rim plates 25 and 26 are each made of cold-roll 

steel that has been stamped to shape. The inner sur 
faces (those intended to face the panel) of the rim 
plates 25 and 26 are coated with a rubber-based adhe 
sive that has been dried sufficiently to remove any 
tackiness. One suitable adhesive consists of two parts 
Weldwood Contact Cement marketed by Weldwood of 
Canada, Limited, Toronto, Ontario, and one part as 
bestos ?nes (through 100 mesh). The adhesive is ex 
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truded through a ?attened nozzle onto the surfaces of 
the rim plates 25 and 26 to a width of about 0.60 inch 
and then dried in air. As shown in FIG. 2, the adhesive 
coating 27 is located back of the bend or brow 30 of the 
rim plate 25. The adhesive coating 27 is about one-half 
inch wide at its narrowest point in the corners of the 
rim plates, and about 1% inch wide at its widest point 
at about the middle of the rim plates. 
When the tube is ready to be reinforced, the dry ad 

hesive coatings 27 are wetted with toluene, which is 
quickly absorbed by the coatings, and the coatings be 
come tacky again. The rim plates 25 and 26 are then 
pressed into position against the panel 12 of the tube 
10. The adhesive 27 may be squeezed outwardly into 
the open volume between the rim plate 25 and the side 
wall 20 shown in FIG. 2, but does not ooze beyond the 
rim plate 25. The metal band 28 is wrapped around rim 
plates 25 and 26, tensioned and then crimped with a 
clip member 29. The metal band may be positioned and 
crimped by the method described in US. Pat. No. 
3,220,593 to D. E. Powell et al. Alternatively, the metal 
band may be positioned and welded by the method de 
scribed in US. Pat. No. 3,162,933 to Alan M. Trax et 
al. The metal band 28 holds the rim plates 25 and 26 
in place while the toluene evaporates from the adhesive 
27, thereby removing the tackiness from the adhesive 
and producing a bond between the glass and the metal. 

The tube thus produced will not implode when the 
panel 12 is fractured, as with a blow of 15 foot-pounds. 
If the panel 12 fractures, air will rush in to replace the 
vacuum of the tube, but the envelope 11 will not col 
lapse and glass fragments will not be thrown forward, 
as toward a viewer. 

GENERAL CONSIDERATIONS AND 
ALTERNATIVES 

The invention may be applied to any cathode-ray 
tube which it is desirable ‘or necessary to reinforce in 
order to improve its resistance to implosion. Thus, the 
reinforced tube may be an oscilloscope or a display 
tube, for example. The reinforced tube ?nds its greatest 
use as a color television picture tube. The tube is pro 
vided in its completed and operable form ready to re 
ceive the reinforcing structure. 
The reinforcing structure may be in any form or ar 

rangement known in the prior art in which a panel 
encircling structure is adhered to the panel. Such struc 
tures are disclosed, for example, in US. Pat. Nos. 
3,220,593 to D. E. Powell et al. and 3,626,093 to James 
Inglis. In these prior patents, the adhesive is an epoxy 
resin or other self-setting resin which cannot be retack 
i?ed. Such adhesives require that the reinforcing struc 
ture be installed on the tube before the adhesive has 
set. 
The adhesive of the present method and tube is typi 

cally comprised of a rubber-based cement and a ?ller, 
which may be dried to nontackiness and then retacki 
?ed by applying thereto an organic solvent for the ce 
ment. Rubberbased cements are known in the art. They 
are predominantly butadiene-styrene copolymers or 
neoprene polymers. Reclaimed rubber is a common in 
gredient of such cements. Rubber-based cement is sold 
as a tacky paste which contains one or more liquid sol 
vents, such as toluene, trichloroethylene, and methyl 
chloroform. The adhesive may also contain one or 
more ?llers. Preferred ?llers are asbestos shorts, ?nes 
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4 
or ?our. Calcium carbonate and talc may also be used. 
The ?ller is present in amounts between 0 and 75 per 
cent of the adhesive. The ?ller imparts increased vis 
cosity to the adhesive, enabling it to be applied in 
greater thickness than un?lled adhesive. 
The adhesive may be coated on the inner surfaces of 

the reinforcing structure by any convenient method. 
For example, the adhesive may be brushed on or 
sprayed on. For production situations, it is preferred to 
dispense the adhesive from a cartridge ?tted with a 
suitably designed nozzle by low pressure directly onto 
the surfaces. The preferred viscosity of the adhesive is 
determined by trial. A few trials will easily show the vis 
cosity at which the adhesive can be applied without 
undue spreading over the surface. The adhesive coating 
may be applied to the entire width of the inner surfaces 
of the reinforcing structure. However, it is preferred to 
apply a continuous strip that is less than the full width 
of the reinforcing structure so that any excess adhesive 
will remain under the reinforcing structure. 
The adhesive coating dries in air in about 15 minutes 

to the point where the surface is no longer tacky and 
the part may be handled at will. When the tube is ready 
to receive the part, the coating is wetted with an or 
ganic solvent, such as the ones mentioned above, to re 
tackify the coating. When the coating has become 
tacky, the part is pressed into place and held there, at 
least until the coating has dried to a nontacky condition 
and a bond develops between the envelope and the re 
inforcing structure. 
The invention confers the following advantages: 
1. It enables the adhesive application process to be 

divorced from the process of applying the reinforcing 
structure to the tube, thus permitting greater ?exibility 
in the overall process. 

2. The dried and retacki?ed adhesive by its nature 
has little or no propensity to ?ow. Hence, there is no 
exudation of resin requiring a subsequent cleaning pro 
cess. 

3. As compared with epoxy-type cements, the rub 
ber-based cements are relatively nonallergenic to fac 
tory workers. ‘ 

4. The novel method requires relatively low-cost ad 
hesives compared to systems employing epoxy-type ce 
ments. 

5. As compared with coating a rubber-based adhesive 
to the reinforcing structure just prior to installation, the 
novel method of precoating and retackifying employs 
less solvent in the last step of the process. 

I claim: 
_ 1. A method for rendering a cathode-ray tube more 
resistant to implosion, said tube comprising an evacu 
ated envelope including a glass faceplate panel, said 
method comprising 

a. providing a reinforcing structure including two 
metal rim plates contoured to encircle said panel, 
the inner surface of said rim plates carrying a non 
tacky coating of an adhesive material that can be 
made tacky by applying thereto an organic solvent 
therefor, 

b. tackifying said coating by applying thereto a con 
trolled amount of an organic solvent therefor, 

c. positioning said reinforcing structure around said 
panel with said tacky coating against the outer sur 
face thereof, 

d. positioning a metal band around said rim plates 
and said panel, 
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e. fixing said positioned band to itself, 
f. and then drying said coating to adhere said rein 
forcing structure to said panel. 

2. The method de?ned in claim 1 wherein said adhe~ 
sive is an organic, polymeric rubber-based material. 

3. The method de?ned in claim 2 wherein said adhe 
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6 
sive is selected from the class consisting of butadienes 
tyrene‘copolymers and neoprene polymers. 

4. The method de?ned in claim 1 wherein said or 
ganic solvent is selected from the group consisting of 
toluene, trichloroethylene, and methyl chloroform. 


