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[57] ABSTRACI" 
A crown closure having a polyole?n liner that can be 
readily removed, said crown closure comprising a 
crown shell having a primer layer on its inner surface 
and a polyole?n liner applied to the inside of said crown 
shell, characterized in that said primer layer is a two 
component priming consisting of an undercoat layer 
containing [a polyethylene oxide] an oxidized polyeth 
ylene and a topcoat layer containing [a polyethylene 
oxide] an oxidized polyethylene and at least one other 
compatible resin, with‘the provision of a printing layer 
of indicia at the interface between said undercoat and 
topcoat layers or atop said topcoat layer. Aforesaid 
crown closure can be prepared by providing at one face 
of a metal stock sheet a primer undercoat layer contain 
ing [a polyethylene oxide] an oxidized polyethylene, 
printing indicia thereon, providing atop said undercoat 
layer a primer topcoat layer containing [a polyethylene 
oxide] on oxidized polyethylene and at least one other 
compatible resin, and thereafter forming said metal 
stock sheet into crown shells in such a manner that said 
coating layers come to the inside of the shells followed 
by depositing a polyole?n mass in said shells and mold 
ing same into the form of liners. 

10 Claims, 5 Drawing Figures 
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CROWN CLOSURE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This invention relates to crown closures and, in par 
ticular, to a prize crown closure having a polyolefm 
liner. More speci?cally, the invention concerns a prize 
crown closure in which the indicia provided on the 
inside surface of the crown shell can be readily removed 
from the crown shell in a state in which the indicia are 
transferred to the polyole?n liner. 
For the purpose of publicizing and promoting the 

sales of bottled products or for the purpose of identify 
ing the bottled products such as their lot number, date 
of manufacture, plant of manufacture, etc., it has been a 
frequent practice to seal bottle mouths with crown 
closures whose inner top surface is printed with such 
indicia as “hit" or “miss“ (for a prize) or other letters, 
characters, symbols, designs, etc. (this crown closure 
will be referred to herein as "prize crown closure"). 
The conventional prize crown closure is usually manu 
factured in the following manner. The inner top surface 
of the crown shell, after being printed with the prize 
markings, is uniformly coated with a semiadhesive lac 
quer, whose ability to adhere to the vinyl chloride com 
pound used as the liner is weak. A vinyl chloride com 
pound sol is then introduced into the inner surface of 
the crown shell, and the so] is spread out over the inside 
surface either by rotating the crown shell itself or by 
forming with a molding punch. This is followed by 
gelling and foaming the sol in a hot oven. However, in 
the case of such a prize crown closure, the crown shell 
itself, after having been removed of the liner, must be 
mailed to the manufacturer of the bottled product. 
Since the crown shell is made of a rigid material, there 
are such dangers as that the envelope will become dam 
aged in transit, or that the rigid crown shell will cause 
troubles to the machines during such mechanical opera 
tions as sorting and stamping at the post office. 

Further, there is also the problem of environmental 
pollution by means of the vinyl chloride resin plasticizer 
in the case of the vinyl chloride compound. Hence, it is 
especially desirable to avoid the use of this compound in 
those cases where the crown closures are to be used as 
caps of containers of beverages and foods. Lately, the 
use of polyolefms as the liner material instead of the 
vinyl chloride compound has been suggested. How 
ever, in the case of the polyole?ns there is the short 
coming that their adhesiveness to an anticorrosive 
primer (the under/coat) that has been usually used with 
the crown closures heretofore is poor. Hence, various 
special primers have been suggested. 
Of these primers, that containing [a polyethylene 

oxide] an oxidized polyethylene having attracted our 
attention, we made extensive researches into the 
method of manufacturing a prize crown closure using 
such a primer. As a consequence, we found that when 
the primer layer containing [a polyethylene oxide] an 
oxidized polyethylene was divided and applied as two 
layers, the adhesiveness between the two layers would 
become semiadhesive. We thus arrived at the present 
invention. 

0 

2 
[t is therefore an object of the present invention to 

provide a crown closure having a polyolc?n liner that 
can be readily removed. 

Another object of the invention is to provide a pro‘ 
cess for manufacturing the aforesaid crown closure. 

Other objects and advantages of the invention will 
become apparent from the following description. 
According to this invention, there is provided a 

crown closure having a polyolefin liner that can be 
readily removed consisting of a crown shell having a 
primer layer on its inner surface and a polyolefin liner 
applied to the inside of the crown shell, characterized in 
that the primer layer is made up of two layers, one an 
under coat layer containing [a polyethylene oxide] an 
oxidized polyethylene and the other a top coat layer con 
taining [a polyethylene oxide] an oxidized polyethylene 
and at least one other resin, with the provision of a 
printing layer of indicia at the interface between said 
under coat and top coat layers or atop said top coat 
layer. 
The crown closures that are presently in wide use are 

made in the following manner. One face of a stock sheet 
such as a tinplate or chromium-plated sheet steel is 
lacquered and then printed with the manufacture‘s 
name, merchandise name, amount contained, etc., while 
to the other face is applied a primer (lacquer) that is 
adhesive to liners. The sheet is then blanked out with a 
punch press to form the crown sheels, after that and 
liners are then applied to the crown shells to manufac 
ture the crown closures. 
As indicated hereinbefore, the prize crown closure of 

the present invention is characterized by its use of a 
polyole?n for its liner material and by the fact that the 
primer layer is a two-coat layer consisting of an under 
coat layer containing [a polyethylene oxide] an oxi 
dized polyethylene and a top coat layer containing [a 
polyethylene oxide] an oxidized polyethylene and other 
compatible resins. This primer layer can, if necessary, 
have, in addition to the foregoing two layers, one or 
more lacquered layers below said under coat layer. 
The polyole?ns to be used as the liner material in the 

invention crown closure include not only polyethylene, 
which is most suitable, but also such polyole?ns as poly 
propylene, the ethylene/butene-l copolymer, polybu 
tene-l, the ethylene/hexene copolymer, the ethylene/ 
propylene copolymer and the ethylene/propylene/non 
conjugated diene terpolymer or the olefin copolymers 
consisting predominantly of an ole?n (at least 50 mol %, 
preferably 80 mol % or more) with a small amount of an 
ethylenically unsaturated monomer other than an ole 
tin, or the modi?ed polyolefins. As such olefin copoly 
mers or modified polyole?ns, there can be mentioned, 
for example, the ethylene-vinyl acetate copolymer 
(EVA), the partial saponi?cation product of an ethy 
lene-vinyl acetate copolymer (EVAL), the ethylene 
acrylic acid copolymer, the ethylene-methyl methacry 
late copolymer, the unsaturated carboxylic acid-modi 
?ed polyethylene (usable as the unsaturated carboxylic 
acid are such compounds as, for example, maleic acid, 
acrylic acid and methacrylic acid, and the esters of 
these acids), the unsaturated carboxylic acid-modified 
polypropylene (usable as the unsaturated carboxylic 
acids are such compounds as, for example, maleic acid 
and acrylic acid, and the esters of these acids), the iono 
mers and the chlorosulfonated polyethylenes. 
These ole?n resins may be used either singly or as a 

blend of two or more thereof. It is also possible to use 
polyethylene, polypropylene or EVA after blending 
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these resins with, say, 1 to 60% by weight for one or 
more of such elastomers as ethylene-propylene rubber 
(EPR), ethylene-propylene-diene rubber (EPDM), 
polyisobutylene (PIB), butyl rubber (IIR), polybutadi 
ene (PB), natural rubber (NR), sterospeci?c polyiso 
prene, nitrile rubber (NBR), the styrene-butadiene co 
polymer, the styreneisoprene copolymer and polychlo 
roprene (CR). 
When considered from the standpoint of their mold 

ability to liners, it is advantageous for the foregoing 
ole?n resins to have melt indexes that generally range 
from 0.1 to S0, and preferably 1 to 20. 

It is also possible to incorporate in these polyolefms 
such additives as the antioxidants or thermal stabilizers, 
e.g., of the organic sulfur, organic nitrogen and organic 
phosphorus types, the lubricants, e. g., metallic soap and 
the other fatty acid derivatives, and the fillers or pig 
ments, e.g., calcium carbonate, white carbon, titanium 
white, magnesium carbonate, magnesium silicate, car 
bon black and the various clays, in the usual proportions 
in accordance with the per se known recipes. 
The polyole?ns used in the present invention can, as 

required, be also incorporated with a cross-linking 
agent or a blowing agent, either singly or in combina 
tion, to render them into a cross-linked, foamed or 
cross-linked and foamed polyole?n liner. 

Usable as these cross-linking agents and blowing 
agents are the following compounds. As the cross-link 
ing agents, usable are those types which decompose in 
the neighborhood of the processing temperature (soft 
ening temperature) of the resin used. Mention can be 
made of such organic peroxides as, for example, dicu 
myl peroxide, di-t-butyl peroxide, cumyl hydroperoxide 
and 2,5-dimethyl-2,5-di(t-butyl peroxide)hexene-3. On 
the other hand, usable as the blowing agents are those 
types which likewise decompose in the neighborhood 
of the temperature at which the resin used is processed, 
including such compounds as, for example, 2,2’ 
azobisisobutyronitrile, azodicarbonamides or 4,4 
oxybisbenzenesulfonyl hydrazide. The foregoing cross 
linking agents are used in an amount of 0.l—5% by 
weight of the resin, while the blowing agents are used in 
an amount of 02-10% by weight of the ‘resin. 
The [polyethylene oxides] oxidized polyethylene 

used in the primer layer of the crown closure of this 
invention [are] is obtainable by oxidizing either poly 
ethylene or a copolymer predominantly of ethylene in 
the molten or solution state, and such oxidation products 
are known per se. While there is imposed no particular 
restriction as to the average molecular weight of the 
[polyethylene oxides] oxidized polyethylene that can be 
used, usually preferred are those of an average molecu 
lar weight of l000—50,000, and especially to be pre 
ferred are those having an average molecular weight of 
4000—l0,000. 
The degree of oxidation of the aforesaid [polyethyl 

ene oxide] oxidized polyethylene can be varied in accor 
dance with the adhesive strength that is required be 
tween the crown shell and the polyole?n liner. In the 
case of the primer under coat layer the degree of oxida 
tion is not especially strict and can be varied over a 
wide range, it being possible to use one whose content 
of oxygen is as low as about 0.1% by weight or less, or 
one whose oxygen content is as high as about 10% by 
weight or even higher. However, usually one whose 
oxygen content is 0.l—l0% by weight, and more prefer 
ably 0.5—6.0% by weight, is used with advantage. 
Again, the degree of oxidation of the [polyethylene 
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4 
oxide] oxidized polyethylene used as the primer top coat 
layer is also not critical. But for maintaining its high 
adhesiveness to the polyolefin liner, the oxygen content 
of the [polyethylene oxide] oxidized polyethylene of the 
primer top coat layer is desirably in the range of 
O.l—l0% by weight, and preferably 0.5—6.0% by 
weight. The term “oxygen content,” as used herein and 
the appended claims, denotes percentage by weight of 
bound oxygen (0) that is present in a given quantity of 
the [polyethylene oxide] oxidized polyethylene. 
The [polyethylene oxide] oxidized polyethylene used 

in the primer under coat layer and primer top coat layer 
can be of the same or differing oxygen contents. In the 
latter case, no trouble is experienced regardless of 
whether the oxygen content of the under coat layer is 
smaller or greater than that of the top coat layer, pro 
vided that the oxygen content is in the aforementioned 
range. 
The bound oxygen that is present in the [polyethyl 

ene oxide] oxidized polyethylene is believed to be pres 
ent therein partly in the form of the carboxyl group, 
while a part of the rest is in such forms as the hydroxyl 
group, ether linkage and carbonyl group. The degree of 
oxidation (degree of oxygen content) of the [polyethyl 
ene oxide] oxidized polyethylene can be ascertained by 
measuring the acid value of the [polyethylene oxide] 
oxidized polyethylene. The [polyethylene oxides] oxi 
dized polyethylene used in the present invention [are] 
preferably [those having] has an acid value (AV) of 
2-l00, and especially 5-40, for achieving the objectives 
of this invention. 
On the other hand, as to the density of the [polyeth 

ylene oxide] oxidized polyethylene, which is closely 
related to its degree of crystallinity, it is desired that this 
be relatively great, i.e., generally speaking, from 0.90 to 
1.0 gram per centimeter, and especially 0.96 to 1.0 gram 
per centimeter. 
The [polyethylene oxide-containing] oxidized p0 

lyethylene-containing layer constituting the under coat 
layer of the primer layer can be composed of only the 
[polyethylene oxide] oxidized polyethylene, or it can be 
a mixture of [polyethylene oxide] oxidized polyethylene 
with other compatible resins. As these other compatible 
resins, there can be named those thermosetting or ther 
moplastic resins that are usually used as a vehicle of the 
lacquer used for coating the crown shell such, for exam 
ple, as the phenolic resins, epoxy resins, amino resins 
such as melamine or urea, oleoresinous type resins, 
alkyd resins, acrylic resins, or the vinyl resins such as 
the vinyl chloride-vinyl acetate copolymer, vinyl chlo 
ride-vinyl acetate-maleic acid copolymer and vinylbu 
tyral. These resins may be used either singly or in com 
binations of two or more thereof. Of the foregoing 
resins, those referred to as the thermosetting type are 
usually to be preferred, especially preferred being the 
phenol-epoxy resins and the phenol-epoxy-vinyl resins. 
When using these other compatible resins, the weight 

ratio in which the [polyethylene oxide] oxidized poly 
ethylene is used to these other resins may be in the range 
of 2:98—99:1, and preferably 5:95-60:40. 

This primer under coat layer can be provided on the 
entire inner surface of the crown shell, or it can be 
provided on only the top portion where the liner is to be 
adhered. 
On the other hand, it is indispensable in the case of 

the top coat layer of the primer layer that it contains 
other compatible resins in addition to the [polyethyl 
ene oxide] oxidized polyethylene such as hereinbefore 
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described. As to these other compatible resins that are 
usable in the top coat layer, a choice can be made from 
those indicated hereinbefore with reference to the 
under coat layer. These other compatible resins are 
advantageously used with the [polyethylene oxide] 
oxidized polyethylene in a weight ratio of the [polyeth 
ylene oxide] oxidized polyethylene to these compatible 
resins ranging from l:99 to 50:50, and especially 3:97 to 
30:70. 
When these other compatible resins are present in 

both the under coat and top coat layers of the primer 
layer, the rates in which the [polyethylene oxide] 
oxidized polyethylene is present in the under coat and top 
coat layers should preferably be the same or otherwise 
greater in the under coat layer. 
The primer top coat layer may be provided on the 

entire inner surface of the crown shell, or it may be 
provided on only the top portion where the liner is to be 
adhered. 

In forming the primer under coat and top coat layers, 
the foregoing [polyethylene oxide] oxidized polyethyl 
ene and the other compatible resins are dissolved or 
dispersed in a solvent in the proportions indicated here 
inbefore and a concentration suitable for application. 
The solvents that can be used for this purpose include, 
for example, such aromatic hydrocarbons as xylene and 
toluene, and such ketones as acetone, methyl ethyl ke 
tone and methyl isobutyl ketone. 
These primer under coat and top coat layers are ap 

plied in such amounts that, after drying, the nonvolatile 
portion, i.e., the total weight of the [polyethylene ox 
ide] oxidized polyethylene and the other compatible 
resins per unit area, amounts to 5-500 mg/dmz, and 
preferably 10-100 mg/dmz, in the case of the under coat 
layer, and 5-500 mg/dmz, and preferably 20-100 
mg/dm2 in' the case of the top coat layer. 
The crown closure of this invention can be manufac 

tured in the following manner. First, [a polyethylene 
oxide] an oxidized polyethylene-containing primer un 
der/coat layer is provided on one face of a metal stock 
sheet. Next, (a) indicia are printed on this under coat 
layer, after which a primer top coat layer containing [a 
polyethylene oxide] on oxidized polyethylene and other 
compatible resins is provided atop this printed under 
coat layer; or (b) a primer top coat layer containing [a 
polyethylene oxide] on oxidized polyethylene and other 
compatible resins is provided atop the aforesaid under 
coat layer followed by printing the indicia on the top 
coat layer. The metal stock sheet is then 'formed into a 
crown shell in such a manner that the coated layers 
come to the inside of the crown shell. Next, a polyole?n 
mass is deposited in the shell and molded into the form 
of a liner. 
The crown shell can be provided with the foregoing 

primer layer by operating in the same manner as in the 
case with the conventional method of forming the 
crown shell. For example, one face of a metal stock 
sheet such as a tinplate, chromium-plated sheet steel or 
sheet aluminum is lacquered and then imprinted with 
the desired indicia, while the other face of the sheet is 
provided with a primer layer. In this case, the primer 
layer may be applied directly, or in a preferred practice 
a lacquer composition not containing [a polyethylene 
oxide] on oxidized polyethylene is ?rst applied to the 
surface of the stock sheet followed by the application 
thereon of the primer layer. 

In coating the [polyethylene oxide] oxidized polyeth 
ylene singly it is best used in the form of either a solu 
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6 
tion, suspension or emulsion. For instance, it can be 
rendered into a suspension or emulsion, utilizing the fact 
that it dissolves in xylene when hot. Or it can be made 
into a solution by dissolving it in decalin. When the 
[polyethylene oxide] oxidized polyethylene is to be 
combined with other resins and used as a primer compo 
sition, this can be accomplished by adding the solution, 
etc., of these other resins to the solution of the base resin 
and ensuring that the oxidized polyethylene is dispersed 
uniformly and ?nely in the primer composition. 
The application of the primer under coat and top coat 

layers can be carried out by employing the coating 
methods which per se are known. For example, the 
employable procedures include such techniques as dip 
coating, spray coating, the use of roll coaters and bar 
coaters, as well as the electrostatic coating, electrode 
position coating and powder coating techniques. 
While the applied under coat layer need only be dried 

before being submitted to the following steps of printing 
the indicia and coating of the top coat layer, a greater 
advantage is realized by ?rst submitting the under coat 
layer to a baking treatment at at least I30‘ C., more 
suitably at l50°—250° C., before being transferred to the 
next step. 

After completion of the application of the primer 
under coat layer and baking and, as hereinafter indi 
cated, with orwithout printing the indicia, the top coat 
layer is applied. The applied primer top coat layer may 
be just dried or, if necessary, it may be baked on at the 
hereinbefore-indicated temperatures. 

In making the prize crown closure of this invention, 
the indicia are printed either at the interface of the 
primer under coat layer and the primer top coat layer or 
atop the top coat layer. The printing of the indicia may 
be done on the surface of the under coat layer after its 
baking treatment or at that stage where the top coat 
layer has been applied and just dried or after having 
completed its baking treatment. 
As the ink for printing the indicia, those which are 

used to print on metals and are usually used for printing 
crown closures can be used. For example, usable are 
those obtained by using as a binder such a resin as an 
alkyd resin, urea resin, epoxy resin, phenolic resin, 
acrylic resin or vinyl resin and dissolving or dispersing 
such a binder along with a pigment and other additives 
in a suitable solvent such, for example, as kerosine, 
methyl isobutyl ketone, methyl ethyl ketone, methyl 
cellosolve and glycol. 
The printing of the indicia can be carried out by such 

usual methods as lithographic, offset and relief printing 
techniques. Further, it can be monochromatic or multi 
colored, or it can be printed in a single layer or several 
layers. Again, the printing layer of the indicia may be 
provided in a part of the top portion of the crown shell 
or, if necessary, it may be provided on the whole of the 
top portion of the crown shell. This printing can be 
baked at the hereinbefore-indicated temperatures, if 
necessary. 
The stock sheet provided with two layers of primer 

layers and the printing layer of indicia, after being 
baked, if necessary, at the hereinbefore-indicated tem 
perature, is then punch pressed in the form of crown 
shells and provided with polyole?n liners. The adhesion 
of the polyole?n liners is accomplished by the per se 
known adhesion method by melting or softening such as 
described in US. Pat. No. 3,135,019, 3,212,131 and 
3,360,827, British Patent Speci?cation No. l,ll2,023, 
Japanese Patent Publication No. 19386/73, US. Pat. 
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No. 3,414,938, Japanese Laid-Open Patent Application 
No. 105689/74, and US. Pat. No. 3,278,985, the proce 
dure consisting of placing prescribed amount of a poly 
olefin in the crown shell, melting or softening the poly 
ole?n at l20°-250° C. and then pressing it to the desired 
shape. 
The crown closure of the present invention will now 

be further described with reference to a preferred em 
bodiment thereof such as shown in the accompanying 
drawings. 
FIG. 1 is a schematic sectional view of a crown clo 

sure of the present invention. This crown closure is 
basically constituted of a crown shell 1 having a circular 
top portion 2 and a skirt portion 3 depending therefrom, 
and a polyolefm liner 4 deposited at the inner part of the 
crown shell 1, with the provision of a printing layer 5 of 
indicia in the primer layer between the top portion 2 of 
the crown shell and the liner 4. 
FIGS. 2 and 3 are sectional views on an enlarged 

scale of the top portion of the crown closure of this 
invention. While the primer layer of the crown closure 
of this invention can be provided directly on the top 
portion of the crown shell, it is preferably provided 
atop an undercoat lacquer layer 6, as shown in the 
drawings. This primer layer can be made up of two 
layers, an under coat layer 7 and a top coat layer 8. The 
printing layer 5 of indicia is present at the interface of 
the under coat layer 7 and the top coat layer 8 in FIG. 
2, while it is present atop the top coat layer 8 in FIG. 3. 
The reference numeral 9 indicates the outside lacquered 
layer of the crown closure. 
FIGS. 4 and 5 are sectional views on an enlarged 

scale depicting the stripping of the polyolefin liner and 
indicia from the crown shell. 
The polyole?n liner 4 is adhered to the top coat layer 

8 by melting or softening by the method described here 
inbefore. 

It was found that in the case of the invention crown 
closure of such a makeup the primer under coat layer 7 
was ?rmly adhered to the top portion 2 of the crown 
closure and the primer top coat layer 8 was ?rmly 
bound to the polyole?n liner 4 that had been fused and 
adhered thereon, but surprisingly the adhesion between 
the primer under coat layer 7 and the primer top coat 
layer 8 did not become so ?rm (i.e., the adhesion be 
tween these two layers was in a semiadhered state). 
Thus, when the polyole?n liner 4 was stripped from the 
top portion 2 of the crown closure, it was found that the 
separation would take place at the area between the 
primer under coat layer 7 and the topcoat layer 8. In 
this case, as shown in FIG. 2, even when the printing 
layer 5 of indicia is present at the interface of the under 
coat layer 7 and the top coat layer 8, since it is usually 
more ?rmly adhered to the top coat layer 8 than the 
under coat layer 7, it comes off adhered to the top coat 
layer 8 when the polyole?n liner 4 is stripped. 

It thus becomes possible in accordance with the 
crown closure of the present invention in stripping the 
polyole?n liner 4 from the crown shell to also strip the 
indicia at the same time as a transfer to said liner, as 
shown in FIG. 4 in the case of the crown closure of the 
type shown in FIG. 2, and as shown in FIG. 5 in the 
case of the type shown in FIG. 3. 
The following examples will serve to more fully illus_ 

trate the present invention. 
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EXAMPLE 1 

A coating material composed of 70 parts by weight of 
a vinyl chloride-vinyl acetate copolymer, 25 parts by 
weight of a bisphenol A type epoxy resin of molecular 
weight 370 and 5 parts by weight of an amino resin 
(butylated urea resin) and a solvent (a 2:1 volume ratio 
mixture of methyl isobutyl ketone and methyl cello 
solve) was coated as a rust preventive undercoating 
lacquer to one face of an electroplated tinplate in such 
an amount as to provide a coating of 50 mg/ 100 cm2 on 
drying. On top of this was applied as a primer under 
coat layer a priming obtained by dispersing in 85 parts 
by weight ofa solvent (xylene) 15 parts by weight of [a 
polyethylene oxide] an oxidized polyethylene having an 
average molecular weight of 6500, an acid value of 28.0, 
a density of 1.00 g/cc and an oxygen content of 0.58 
weight %, in such an amount as to provide a coating of 
5 mg/ 100 cm2 on drying, after which this was baked in 
a gas oven for 10 minutes at 190° C. 

Next, there was printed on this primer under coat 
layer letters and characters as indicia by lithography 
using an ink used in printing on metals consisting of a 
rosin-modi?ed resin (vehicle), carbon black (pigment), 
manganese chloride (dryer) and kerosine (solvent) fol» 
lowed by baking in a gas oven for 10 minutes at 150“ C. 
Atop this was then applied as a primer top coat layer a 
coating material obtained by dissolving and dispersing 
in 580 parts by weight of a solvent (a 2:1 volume ratio 
mixture of methyl isobutyl ketone and methyl cello~ 
solve) 55 parts by weight of a vinyl chloride-vinyl ace 
tate copolymer, 15 parts by weight of a bisphenol A 
type epoxy resin, 45 parts by weight of an alkali resol 
type phenolic resin obtained by reacting equal parts by 
weight of phenol and o-cresol, and 1.0 part by weight of 
the same [polyethylene oxide] oxidized polyethylene as 
that used in the foregoing primer under coat layer, this 
primer top coat layer- being applied in such an amount as 
to provide a coating of 80 mg/lOO cm2 on drying fol 
lowed by baking in a gas oven for 10 minutes at 190° C. 
The so treated tinplate was then formed into crown 
shells so that the primer-coated face would come to the 
inside of the shell. A crown closure lining apparatus 
was then used, and low density polyethylene (melt in 
dex=7, density 0.923) was deposited in an amount of 
about 0.5 gram per crown shell followed by punching 
with a cold moulding punch to manufacture the crown 
closures having polyethylene liners. 
When the liners of the thus obtained crown closures 

were stripped from the crown shells, liners to which the 
aforementioned indicia were clearly transferred were 
obtained. 

EXAMPLE 2 

A tinplate was coated with the same rust preventive 
undercoating lacquer as that described in Example 1. 
Atop this lacquered layer was then applied as a primer 
under coat layer a coating material obtained by dis 
solving and dispersing in a solvent (a mixture of equal 
volumes of methyl isobutyl ketone and methyl ethyl 
ketone), such that the solids content therein would be 
30% by weight, a resinous composition consisting of 60 
parts by weight of an epoxy resin ofa molecular weight 
of about 3000 obtained by the condensation of bisphenol 
A with epichlorohydrin, 30 parts by weight of an alkali 
resol type phenolic resin obtained by the condensation 
of equal weights of phenol and o-cresol, and, in an 
amount shown in Table l, [a polyethylene oxide] an 
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oxidized polyethylene having an average molecular 
weight of 6500, an acid value of 28.0, a density of 1.00 
(g/cc) and an oxygen content of 0.58 weight %, this 
under coat layer being applied in such an amount as to 
provide a coating of 50 mg/ 100 cm2 on drying, after 
which this was baked in a gas over for 10 minutes at 
200° C. 

Next, there was printed atop this primer under coat 
layer the indicia, by lithography, using the same ink for 
printing on metals as that used in Example 1 followed 
by baking for 10 minutes at 150° C. in a gas oven. Atop 
this was then applied as a primer top coat layer a coat 
ing material of the same resin-and solvent compositions 
as those used for the foregoing primer under coat layer, 
except that the amount of the [polyethylene oxide] 
oxidized polyethylene was changed as shown in Table 1, 
below, the application of this top coat layer being made 
in such an amount as to provide a coating of 50 mg/100 
cm2 on drying, after which it was baked in gas oven for 
10 minutes at 200° C. The tinplate thus treated was then 
formed into crown shells in such a manner that the 
primer-coated surface would come to the inside of the 
shells. Thereafter, the experiment was operated as in 
Example 1 to manufacture the crown closures having 
polyethylene liners. When the liners were stripped from 
crown closures obtained in this manner, liners to which 

Oxidized polyethylene Used in 
Primer Undercoat Layer 

25 

Oxidized polyethylene Used in 

10 
layer being applied in such an amount as to provide a 
coating of 50 mg/ 100 cm2 on drying, after which it was 
baked in a gas oven for 10 minutes at 200° C. 

Next, the indicia were printed on this primer under 
coat layer with the same ink for printing on metals as 
used in Example 1 followed by baking in a gas oven for 
10 minutes at 150° C. Atop this was then applied as a 
primer top coat layer a coating material of the same 
resin and solvent compositions as the foregoing primer 
under coat layer, except that the amount of the [poly 
ethylene oxide] oxidized polyethylene was changed to 
10 parts by weight, this top coat layer being applied in 
such an amount as to provide a coating of 100 mg/dm2 
on drying followed by baking in a gas oven for 10 min 
utes at 200° C. The tinplate thus treated was then 
formed into crown shells in such a manner that the 
primer-coated face would come to the inside of the 
shell. The subsequent operations were carried out as in 
Example 1 to manufacture crown closures having poly 
ethylene liners and crown closures having liners of an 
ethylene-vinyl acetate copolymer resin (vinyl acetate 
content 30%). 
When the liners of crown closures thus obtained were 

stripped from the crown shells, liners to which the 
indicia were clearly transferred were obtained as shown 
in Table 2. 

TABLE 2 
Condition of Transfer of 

Primer Topcoat Layer lndicia to Stripped Liner 
Average Oxygen Average Oxygen Low Density Ethylene-Vinyl 
Molecular Acid Content Density Molecular Acid Content Density Polyethylene acetate Copoly 
Weight Value (wt. %) (g/cc) Weight Value (wt. %) (g/cc) Liner mer Liner 

3000 16.0 5.36 0.93 6500 28.0 4.36 11X} Good Good 
5000 8.0 2.48 0.96 — —- — — — — 

6500 13.0 0.56 0.98 -- — — — — — 

- 18.0 4.36 1.00 — — — — —— — 

— — — — 3030 16.0 5.36 0.93 — —— 

_ _ _ -- 5000 8.0 2.48 0.96 — —— 

— — — — 6500 13.0 0.56 0.98 — — 

the indicia were clearly transferred were obtained as 
shown in Table 1. EXAMPLE 4 

TABLE 1 
Composition of Composition of Primer 

Primer 
Undercoat Layer Topgoat Layer Condition of 

Epoxy Phenolic Oxidized Epoxy Phenolic Oxidized Transfer of Stripped 
Resin Resin polyethylene Resin Resin polyethylene Indicia to Liner 

60 wt. 30 wt. 7 wt. parts 60 wt. 30 wt. 10 wt. parts Good 
parts parts parts parts’ 
_ _ 15 _ _ __ __ 

— -— 30 — — 20 - 

EXAMPLE 3 

A tinplate coated with a rust preventive under coat 
ing lacquer was obtained by operating as in Example 1. 
To the lacquered layer thus obtained was applied as a 
primer under coat layer a coating material obtained by 
dissolving and dispersing in a solvent (a mixture of 
equal amounts of methyl isobutyl ketone and methyl 
ethyl ketone), such that the solids content therein would 
be 30% by weight, a resinous composition consisting of 
60 parts by weight of an epoxy resin of the same type as 
hereinbefore described, 25 parts by weight of a phenolic 
resin of the same type as hereinbefore described and 15 
parts by weight of [a polyethylene oxide] on oxidized 
polyethylene having the molecular weight, acid value 
and density shown in Table 2, below, this under coat 

55 

60 

To a tinplate was applied a primer under coat layer 
by repeating the same operation as in Example 2. Atop 
the so applied under coat layer was then applied a 
primer top coat layer of the same composition as that 
used in said Example 2 in such an amount as to provide 
a coating of 100 mg/dm2 on drying followed by baking 
in a gas oven for 10 minutes at 200° C. Indicia were then 
printed on the primer top coat layer by lithography 
using the same ink for printing on metals as used in 
Example 1, after which this was baked for 10 minutes at 
150° C. in a gas oven. Thereafter, the tinplate thus ob 
tained was formed into crown shells in such a manner 
that the printed face would come to the inside of the 
shell, following which the same operation as in Exam 
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ple l were carried out to manufacture crown shells 
having polyethylene liners. 
When the liners of the so obtained crown closures 

were stripped from the crown shells, liners to which the 
indicia were clearly transferred were obtained. 
We claim: 
1. A crown closure having a removable polyole?n 

liner, said crown closure comprising a crown shell hav 
ing a primer layer on its inner surface and the polyole?n 
liner applied to the inside of said crown shell, character 
ized in that said primer layer is a two-component prim 
ing consisting of an under coat layer containing [a 
polyethylene oxide] on oxidized polyethylene and a top 
coat layer containing [a polyethylene oxide] on oxi 
dizedpolyerhylene and at least one compatible resin, with 
the provision of a printing layer of indicia at the inter 
face between said under coat and top coat layers or atop 
said top coat layer. 

2. A crown closure of claim 1 wherein said polyole?n 
liner is a polyethylene liner. 

3. A crown closure of claim 1 wherein the oxygen 
content of said [polyethylene oxide] oxidized polyeth 
ylene is 0.l—l0%. 

4. A crown closure of claim 1 wherein said [polyeth 
ylene oxide] oxidized polyethylene has an average mo 
lecular weight of 1000-50300. 

5. A crown closure of claim 1 wherein said under 
coat layer contains [a polyethylene oxide] an oxidized 
polyethylene and at least one other resin. 

6. A crown closure of claim 5 wherein said other 
resin is a thermosetting resin. 

7. A crown closure of claim 1 wherein said top coat 
layer contains, based on said top coat layer, l-50% by 
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weight of the [polyethylene oxide] oxidized polyethyl 
ene and 50-99% by weight of said resin component 
compatible. 

8. A crown closure of claim 1 wherein said indicia are 
printed using ink used for printing on metals. 

9. A process for manufacturing a removable crown 
closure having a polyole?n liner that can be readily 
removed, said process comprising providing at one face 
of a metal stock sheet a primer under coat layer contain 
ing [a polyethylene oxide] an oxidized polyethylene, 
printing indicia thereon, providing atop said under coat 
layer a primer top coat layer containing [a polyethyl~ 
ene oxide] on oxidized polyethylene and at least one 
other compatible resin, and thereafter forming said 
metal stock sheet into crown shells in such a manner 
that said coating layers come to the inside of the shells, 
followed by depositing a polyole?n mass in said shells 
and molding said mass into the form of liners. 

10. A process for manufacturing a crown closure 
having a removable polyole?n liner said process com 
prising providing at one face of a metal stock sheet a 
primer under coat layer containing [a polyethylene 
oxide] an oxidized polyethylene, providing atop said 
under coat layer a top coat layer containing [a polyeth 
ylene oxide] on oxidized polyethylene and at least one 
other compatible resin, printing indicia on said top coat 
layer, and thereafter forming said metal stock sheet into 
crown shells in such a manner that said coating layers 
come to the inside of the shells, followed by depositing 
a polyole?n mass in said shells and molding said mass 
into the form of liners. 

# 1 t t i 


