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This invention relates to container closures and to a 
process of making container closures. More particularly 
this invention relates to crown closures having a liner 
composed of a sponge-like plastic with a myriad of cell 
spaces. 

In seeking satisfactory materials for crown liners the 
industry has been guided by several requirements. 
Among these are that the material be inert—that is, not 
add to or distract from the natural ?avor and odor prop 
erties of the contents of the bottle; that it possess good 
resiliency and sealing e?iciency as well as chemical sta 
bility and adaptability to mass production methods. For 
many years natural or compounded cork has been the 
most widely used material. This is not to say that cork 
has been found perfect, or for that matter satisfactory in 
every one of the above characteristics, but rather that it 
at least has been found to contain the best combinations 
of properties and that by various modi?cations certain 
drawbacks have been overcome to some extent. For 
example, cork has not been completely satisfactory from 
the point of view of lack of interaction of the cork with 
the contents of the bottle. Often, especially after long 
storage times, it is found that cork liners become dis 
colored, build up gummy deposits and stick to the bottle 
lips when the crown is removed from the bottle. These 
disadvantages have been overcome to some extent by 
the use of thin discs or spots made of aluminum, other 
metals or plastic coated paper in the center of the cork 
liner. This spot method, of course, adds to the di?icul 
ties and expense of making crown liners of cork. An 
other objection to the use of cork is that the cork is a 
natural product, and it cannot always be obtained with 
uniform characteristics. 

In view of these drawbacks, there have been many at 
tempts to produce cork substitutes. Among the numer 
ous materials tried have been various modi?cations of 
corn stalks, peanut hulls, cellulosic materials and glue 
compositions. More recently a promising material has 
been found in the form of vinyl resin plastics. These 
plastics have the advantages of stability, good ?avor and 

1, odor characteristics, and adaptability to mass production 
methods. Liners made of these plastics, however, have 
not been entirely successful because it has proven di?i 
cult to obtain as good sealing characteristics and pressure 
retention properties with these liners as is obtained with 
cork liners. These di?iculties are believed to be due to 
the fact that plastic liners do not possess the property of 
compressibility, which is found in cork. The compres 
sibility of cork is generally attributed to the numerous 
pores or cell-like spaces which exist in the material. 

I have discovered how to impart a cellular structure to 
a vinyl resin liner so as to produce a closure vwhich in 
addition to the above advantages also has excellent seal 
ing and gas retention properties. Furthermore, these 
properties are achieved with the employment of very 
small quantities of liner materials, i.e., less than 0.40 
gms. The liner contains a myriad of gas spaces which 
are substantially uniform in size for the most part and 
are predominantly non-communicating. In addition, the 
liner is found to possess a ?lm-like, substantially imper 
vious surface. 

This is a highly unique result since former attempts to 
prepare sponge-like liners have resulted in liners with 
very irregular cell size, perforations through the surface, 
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or so little void volume as to require a very thick liner 
in order to get signi?cant compressibility. Liners with 
very irregular cell structure or cells spaces which extend 
through ‘the surface do not give good seals because the 
gases and liquids in the container may Work their Way 
through and around the liner by way of the openings at 
the surface or by reason of the fact that the irregularly 
size spaced result in uneven contact of the liner against the 
bottle neck. 

In the drawing the crown cap produced by my inven 
tion is shown in perspective section, and is indicated by 
1. The liner is 2, with the substantially impervious ?lm 
at the surface indicated by reference numeral 3. The cel 
lular spaces throughout the liner are indicated at 4-44. 
My crown liner is prepared from a blown and fused 

plastisol composition. The plastisol composition is made 
up of a vinyl resin, a plasticizer and a blowing agent, 
with or without ?llers and others additives. The compo 
sition is ?owed onto the inner surface of a metal crown 
and ?uxed by heating. During ?uxing a viscous gel is 
formed and the blowing agent decomposes to produce 
hundreds of tiny gas cells in the liner. The blowing 
‘agent is chosen so as to decompose after the start of 
?uxing'. After cooling, the liner is a puffed, rubbery, 
resilient material. When the crown is placed on a glass 
container, the liner closely compreses to the con?guration 
of the glass rim and leaves no spaces for leakage. 

In addition to the excellent properties of the lined 
crown produced, my process has great advantages over 
previous processes for producing cellular liners, which 
have either placed preformed cellular material in a plastic 
composition or beaten the composition into a foam be 
fore applying it to the crown, since such previous com 
positions have been di?icult or impossible to send through 
high speed lining nozzles. 

It is well known that plastisols are dispersions of vinyl 
resin in a non-volatile plasticizer which have the con 
sistency of a paste. When such a mixture is heated to 
about 93~l07° C. the paste becomes gel-like and losses 
its ?uidity. As temperatures increase to 177° C. or 
higher the gel becomes more viscous and greater in > 
strength. The change in properties of the material is 
brought about by solution of the resin in the plasticizer 
as the temperature is increased. Upon cooling the com 
position becomes a tough, rubbery mass. 
The plastisol may be made from numerous comercially 

available thermoplastic materials such ‘as polyvinyl chlo 
ride, copolymers of vinylchloride, polyvinyl acetate, co 
polymers of vinyl acetate, polyvinyl butyrate, polyvinyl 
alcohols. polyvinylidene chloride, copolymers of vinyl 
idene chloride and polyvinyl aromatic compounds such 
as polystyrene. The preferred polymer is polyvinyl chlo 
ride. 
The blowing agents in my process are chosen so that 

their decomposition temperature is slightly below the 
?nal ?uxing temperature of the plastisol composition. A 
difference between maximum ?uxing temperatures and de 
composition of the blowing agent of about 15° to 30° 
C. is satisfactory. ,By so choosing the blowing agent, it 
is possible to produce blowing when the plastisol is in 
a fairly tough gel state; i.e., when it is not so ?uid that 
blowing will cause perforations in the surface of the mass 
nor so well gelled as to prevent proper expansion of gas. 
There are numerous blowing agents which are suitable, 
the choice varying with the particular plastisol composi 
tion used. Among those which may be used are sodium 
bicarbonate, ammonium carbonate, ammonium bicarbon 
ate, diazoamino benzene, dinitrosopentamethvlenetetra 
mine, urea-‘biuret, bisazo formamide. p.o'-oxvbisbenzene 
sulfonyl hydrazide and azo isobutyronitrile. I have found 
the nitrogen evolving compounds to be particularly suit 
able. Though the quantity of blowing agent may be wide 
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ly varied from 0.1 to 5.0% depending upon the composi 
tion and degree of blowing desired, the best results have 
been realized using less than 1.5% based on the weight of 
plastisol mixture. 
The plasticizer employed may be any of the Well known 

non-volatile plasticizers for vinyl resins which are known 
to dissolve the resin at higher temperatures. These in 
clude di-2-ethyl hexyl phthalate, di-isooctyl phthalate, 
acetyl tributyl citrate, di-octyl sebacate, di-hexyl adipate 
and 2-ethyl hexyl di-phenyl phosphate. The quantity of 
plasticizer used should be suf?cient to form a plastisol of 
paste-like consistency. Ordinarily the percentage of 
plasticizer based on the weight of vinyl resin is 60 to 
120%, with the preferred amount being from 65—95%. 

In addition to the plasticizer, resin and blowing agent, 
various other modi?ers are usually desirable, such as 
lubricants, for example, para?‘in wax; wetting agents such 
as lecithin, propylene glycol laurate, propylene, glycol 
stearate, zinc resinate, and glycerol mono-oleate; ?llers 
such as talc, wood flour, diatomaceous earth and asbes 
tos; pigments such as carbon black, titanium dioxide, iron 
oxides and aluminum powder; and stabilizers such as 
calcium stearate, zinc stearate, organo-tin complexes, 
epoxy resins and epoxidized oils. 
As a speci?c example, a plastisol composition contain 

ing the following ingredients was prepared: 

ingredients: Parts by weight No. of grams 
Vinyl chloride resin powder _______________ __ 100 
Talc __________________________________ __ 30 

Acetyl tributyl citrate ___________________ __ 70 
Calcium stearate _______________________ -_ 2 

Glycerol mono-oleate ___________________ __ 2 

Dinitrosopentamethylene tetramine ________ __ 5 

Titanium dioxide _______________________ __ 3 

Paraffin wax ___________________________ __ 6 

The wax was melted into one-quarter of the plasticizer 
and transferred to a paste mixer. Talc, glycerol mono 
oleate, calcium stearate and titanium dioxide were added 
and blended to form a smooth paste. The resin and one 
half of the remaining plasticizer were added to produce a 
very viscous mass. Mixing was continued for 15 minutes 
to produce a substantially homogeneous paste. The re 
maining plasticizer was added with stirring to form a flow 
able paste. The batch was then discharged over an in 
clined plane to remove coarse air bubbles. During mix 
ing the temperature was maintained between 32—46° C. 
The plastisol thus produced was applied to a number of 

metal crowns with a high speed automatic lining machine 
of the type well known in the industry where the crowns 
are spun on a revolving chuck beneath a pressure nozzle 
which expels a small quantity of compound onto each 
crown. The quantity applied was 0.330 gms. per crown, 
and the spin of the chuck spread the compound across 
the inner face of the crown. The crowns so lined were 
transferred to a 205° C. electric oven with circulating air 
currents and were heated for one minute. Upon removal 
from the oven, the crowns were cooled. The liners were 
tough and rubbery with hundreds of ?ne cells dispersed 
throughout. ' 

The majority of the cells were non-communicating, 
while some formed sinuous passages with each other. The 
exposed surface was substantially impervious. 
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I claim: 
1. A process of providing a crown cap with a compres? 

sible, cellular liner comprising: forming a ?uid plastisol 
composition containing as essential ingredients a vinyl 
resin, a plasticizer and a blowing agent having a decom 
position temperature slightly below the ?nal ?uxing tem~ 
perature of said plastisol composition, the amount of said 
plasticizer being in the range of 60% to 120% based on 
the weight of said vinyl resin and the amount of said 
blowing agent being in the range of 0.1% to 5.0% by 
weight based on the weight of said plastisol composition, 
applying said plastisol composition to the inner surface 
of a crown cap with a high speed lining machine wherein 
less than 0.40 gram of said plastisol composition is placed 
within said crown cap while said crown cap is spinning 
and thereby spread across the inner face of said crown cap, 
said spinning being the only method used to con?gure 
said cellular liner; heating said crown cap so lined to a 
temperature above about 177° C. to transform said plasti 
sol composition into a viscous gel and decompose said 
blowing agent, and cooling said viscous gel to transform 
the same into a rubbery, resilient cellular liner having a 
substantially impervious structure. 

2. A process of providing a crown cap with a compres 
sible, cellular liner comprising: forming a ?uid plastisol 
composition containing as essential ingredients a vinyl 
resin, a plasticizer and a blowing agent having a decom 
position temperature about 15° to 30° C. below the final 
?uxing temperature of said plastisol composition, the 
amount of said plasticizer being in the range of 65% 
and 95% based on the weight of said vinyl resin and the 
amount of said blowing agent being less than 1.5%‘ by 
weight based on the weight of said plastisol composition; 

_ applying said plastisol composition to the inner surface 
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of a crown cap with a high speed lining machine wherein 
about 0.33 gram of said plastisol composition is placed 
within said crown cap while said crown cap is spinning 
and thereby spread across the inner face of said crown 
cap, said spinning being the only method used to con 
?gure said cellular liner; heating said crown cap so lined 
to a temperature of about 205° C. to transform said 
plastisol composition into a viscous gel, said blowing 
agent decomposing to produce a myriad of non-com 
municating gas cells of predominantly uniform size in 
said gel; and cooling said viscous gel to transform the 
same into a rubbery, resilient cellular liner having a sub 
stantially impervious surface. 
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