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FFICE 

The present invention relates to closures for 
'containers and has as its object to provide such 
a closure having a sealing coating of improved 
characteristics, 
Coating strata on the exposed undersurfaces of 

closures have long been used in the art, but here 
tofore they have had to be carefully selected with 
reference to the characteristics of the particular 
container contents. Coatings satisfactory for 
use on closures for containers filled with One prod 
uct are frequently unsatisfactory for associar 
tion with other contained products, and the 
greatest care must be observed to insure the use 
of a suitable coating. For example, coatings 
satisfactory for use on closures for containers 
filled with an acid product may be entirely un 
satisfactory for use with an alkaline product. 
An oil warnish coating, it may be Stated, is not 
suitable for use with an alkaline product since 
the effect of the alkali is to saponify the oil and thus destroy the coating. 
Apart from these considerations, due regard 

must be had to the physical characteristics of 
the coating. It must be stable, odorless, taste 
less, and readily handled. It should also have 
the attribute of mobility, that is, under applica 
tion pressures, whether moderate or extreme, it 
should be able to accommodate itself to the 
minute irregularities present in the container 
finish, against which it seats in use. In other 
Words, the coating should have some capability 
of flow So that it will conform. Somewhat to the 
opposed seating surface under ordinary appli 
cation pressures. Oil warnishes possess this last 
attribute to a high degree, but as above intimated, 
oil warnishes have other serious disabilities. 
In short, heretofore no universal coating ma 

terial has been found, and by this I mean there 
has been found no coating material having the 
desired physical qualities and yet of such com 
position as to be entirely unaffected as the result 
of contact with any of substantially the entire 
range of products ordinarily put up in bottles, 
jars and the like. 
I have discovered that lacquers having a vinyl 

resin base completely fill the requirements above 
discussed. The vinyl resin base ordinarily vinyl 
acetate resin or a mixture of vinyl acetate and 
vinyl chloride resins, is transparent, odorless, 
tasteless and in a suitable solvent is readily ap 
plied to a clean surface to form a thin impervious 
adherent coating. In spite of the fact that the 
coating is tough and firm, it has the sealing char 
acteristics of the best of oil varnishes. It is 
stable, chemically inert, and is resistant to acids, 

in any ordinary strength, to alkalies and to salts. 
It is ideal for use in the case of pharmaceutical 
preparations, foods, and beverages, and may be 
truly said to be of universal application. 
The vinyl resin lacquer is applied to the ex 

posed inner surface of removable closures of all 
types, such as Screw closures, lug closures, fric 
tion closures, and closures of the crown type. 
While the coating may be applied directly to the 
closure shell or blank in some instances, I ordi 
narily prefer to apply the coating to a facing 
layer and to interpose a cushion liner between the 
facing material and the closure shell. The coat 
ing may be very advantageously used for foils 
Such as Zinc, tin, lead, and compositions and 
most particularly aluminum foil. Aluminum foil 
is obtainable in very light weights adequate for 
Ordinary purposes. By reason of its light weight 
the aluminum foil, in the practice of the inven 
tion, is preferably mounted on a light weight 
paper not only for the purpose of facilitating 
handling but also for the reason that as compared 
to tin foil, for example, it lacks comformability, 
unmounted, by reason of its relative stiffness. 
The foil is united with the paper by means of a 
thermoplastic adhesive and this adhesive may be 
a suitable vinyl resin solution if desired, the ad 
hesive stratum then serving as an auxiliary to 
the exposed vinyl resin coating stratum in en 
hancing sealing efficiency. For many types of 
closures an even heavier cushion insert may be 
desirable. 
case may be affixed to a base of cardboard or the 
like. In Some cases the aluminum foil may be 
applied directly to a cushion liner, such as cork. : 
I prefer to use the vinyl resin-coating as an 

adjunct to a foil facing since, foil has a smooth 
fine textured surface to which the lacquer may be 
most effectively applied, and I prefer aluminum 
foil on account of its cheapness due to the light 
weight which may be satisfactorily used. Since 
aluminum foil is easily affected through contact 
with many substances and since through such 
contact it may adversely affect the substances, 
it must ordinarily be provided with a protective 
coating of Some nature. In View of the universal 
effectiveness of a vinyl resin coating the combina 
tion of the aluminum foil and the vinyl resin 
coating is extremely advantageous from all points 
of view. As above mentioned, however, the 
lacquer may be applied directly to the closure 
material as to the exposed inner surface of a cap 
of metal or other material. 
In short, the invention is not limited to use with 

closures of any particular design, make-up, or 
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material, and is susceptible of many variations. 
A number of practical embodiments are shown in 
the accompanying drawings Solely by way of ex 
ample, and the further description will proceed 

5 with reference to these drawings, of which 
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Figure 1 is a face view partly broken away of a 
paper mounted foil provided with a vinyl resin 
coating, 

Figure 2 is a face view of a paper mounted 
coated foil in turn mounted on a relatively heavy 
cushion sheet, 

Figure 3 is a cross section of the sheet shown in 
Figure 1, 
Figure 4 is a cross section of the sheet shown in 

Figure 2, 
Figure 5 shows in cross Section a composition 

cap of the screw type provided with a liner of 
the make-up shown in Figure 2, 

Figure 6 is a cross sectional view of a lug cap 
provided with a liner of the make-up shown in 
Figure 1. 

Figure 7 is a bottom plan view of a crown cap 
provided with a spot of the material shown in Fig 
ure 1, 

Figure 8 is an enlarged cross sectional view on 
the line 8-8 of Figure 7, 

Figure 9 is a cross sectional view of a disc clo 
Sure having a coated single ply facing affixed di 
rectly thereto, 

Figure 10 is a cross sectional view of a cap of the 
friction type faced with a single ply of coated 
material, 
Figure 11 is a cross sectional view of a bottle 

top and screw closure to the undersurface of which 
latter the coating is directly applied, 

Figure 12 shows in cross Section a liner com 
prising a varnished foil mounted on relatively 
thick cushion material, 

Figure 13 shows a disc closure in cross section, 
the closure comprising a facing of the material 
shown in Figure 1, 

Figure 14 is a cross sectional view of a closure 
cap provided with a varnished spot, and 

Figure 15 is an enlarged cross sectional view of 
a portion of a bottle top and screw closure pro 
vided with a liner of the material shown in Figures 
2 and 4. 

Referring to the drawings, Figures 1 and 3 
show a preferred form of iner materia. Refer 
ence numeral 20 designates a lamination of thin 
aluminum foil preferably not over .001 inch in 
thickness. The foil should in any event not be 
Substantially less than .0005 inch in thickness, 
since below this point it is apt to be porous, and 
preferably it should not be less than .00065 inch 
in thickness. The foil is shown as united with 
a thin paper lamination 2 by means of a thermo 
plastic adhesive 22. The paper is preferably a 
light-weight bond but this is not essential, as 
other types of paper may be used. The paper 
used is ordinarily about .003 inch in thickness 
but there is, of course, no limitation in this re 
Spect. As mentioned above, the adhesive 22 may 
have a vinyl resin base if desired, but for the best 
results the adhesive in any case should be ther 
moplastic and water insoluble. 
Applied to the exposed face of the foil 20 is 

a coating 23 of vinyl resin lacquer and the formula 
for the lacquer, while subject to variation, may be 
as follows: 
Vinyl acetate resin----------------- 100 grams 
Abalyn (methyl abietate).----------- % gram 
N-butyl acetate -------------------- 400 cc. 
Acetone --------------------------- 100 cc, 

2,013,119 
If desired a vinyl resin containing a high per 

centage of the vinyl chloride polymer may be used. 
In this case the solvents are changed to those of 
the ketonic type in combination with the chain 
aromatic hydrocarbons, e. g., appropriate mix 
tures of methyl isobutyl ketone, di-butyl ketone, 
are made with toluol and xylol. To the Solvent 
a resin is added and a plasticizer such as di 
butyl cellosolve phthalate. The following for 
mula is typical: 
Vinyl acetate and chloride resins---- 100 grams 
Methyl isobutyl ketone.-------------- 250 cc. 
Toluol ----------------------------- 150 cc. 
Di-butyl ketone--------------------- 50 cc. 
Xylol ------------------------------ 50 cc. 
Di-butyl celloSolve phthalate (plas 
ticizer) 25 cc. 

Nitrocellulose may be made an ingredient of 
the vinyl acetate resin lacquer if it is desired 
to enhance the adhesiveness of the lacquer, as for 
use in uniting the foil and paper laminations. 
The vinyl resin coating is ordinarily applied by 

brushing or spraying and no very great thickness 
is necessary. Ordinarily, the film ranges around 
.0005 inch in thickness but this may be varied. 
AS will be understood, relatively thin films of 
this character, as distinguished from a sheet, do 
not interfere with the function of the foil as a 
part of the sealing medium. Stated another way, 
the film is of such thinness that the foil does not 
lose its identity as a Sealing means. 
In Figures 2 and 4 the two-ply material of Fig 

tires 1 and 3 is shown as being mounted on a 
relatively thick cushion layer such as cardboard, 
this base layer being designated by the reference 
numeral 24. The paper layer 2 is adhesively 
affixed to the base 24 by means of an adhesive 
29 of any Suitable nature such as a casein adhe 
Sive. 

Figure 5 shows a disc 25 of the material of 
Figures 2 and 4 associated with a cap 26 having 
a composition body or shell. The disc is retained 
in the top of the shell by the threads, as here 
shown, but it may be adhesively affixed, if de 
Sired. Upon application of the cap the paper and 
cardboard layers yield to permit the coated foil 
to Seat effectively against the container finish. 
The paper layer of itself has an appreciable meas 
lure of compressibility and may be used without 
the thick base with satisfactory results. I have 
shown in Figure 6 a cap 27 of the lug type having 
a body or shell provided with an adhesively af 
fixed disc 28 of the two-ply material of Figures 
and 3. 
In Figures 7 and 8 I have shown a spot facing 

29 of the material of Figures 1 and 3 adhesively 
affixed to the cork liner 30 of a crown body or 
shell 3, the Spot functioning as described in the 
patent to McManus, No. 1,339,066, May 4, 1920. 

In Figure 9 I have shown a closure of the disc 
type, the closure comprising a body. in the form 
of a ductile disc 32 provided with an overall fac 
ing 33 which is adhesively affixed by a thermo 
plastic adhesive and which has applied to its ex 
posed surface a coating 34 of vinyl resin. The 
layer 33 may be one of the softer foils or of cellu 
losic Substance. In Figure 10 I have shown a 
similar layer 35 applied to a cap 36 of friction 
type, the layer being in the form of a disc slight 
ly overlying the inner lower marginal portion 
of an annular gasket 3 and having on its exposed 
face a coating 38 of vinyl resin, 

In Figure 11 I have shown a metal screw cap 
37 threaded on the upper end of a bottle neck 38. 
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2,013,119 
The exposed lower surface of the metal shell or 
body has a coating 39 of vinyl resin applied di 
rectly thereto, and a compressible annular gasket 
40 is interposed between the cap and the bottle. 
The cap may be stamped from a pre-coated metal 
sheet and in this case, the entire inner surface of 
the shell will be protectively coated, as shown. 
On the other hand, the vinyl resin lacquer may 
be applied, as by spraying, to the formed shell and 
the coating may be localized on the flat inner sur 
face, if desired. When the lacquer is applied in 
this way, the gasket may be applied prior to the 
setting of the lacquer so as to be adhesively re 
tained in place thereby. 
In Figure 12 I have shown a liner material 

which contemplates a layer of foll 4 directly 
bonded to a cushion base 42 such as cardboard 
by means of a thermoplastic adhesive 43, such 
as vinyl resin, the exposed face of the foil carry 
ing a coating layer 44 of vinyl resin. Discs of 
this material may be used' in the manner indi 
cated in Figure 5. 

Figure 13 again shows a closure of the disc type. 
In this figure, however, the ductile body member 
45 has applied thereto a facing 46 of the mate 
rial shown in Figures 1 and 3. It will be evident 
that the thickness of the materials and of the 
adhesive and coating strata are considerably ex 
aggerated in this view as well as in other views 
of the drawings. Actually the material of Fig 
ures 1 and 3, for instance, is of slight thickness, 
as will be understood. 
In Figure 14 I have shown a crown cap 4. 

having a cork liner 48 to which is directly ap 
plied a spot facing 49 of aluminum foil by means 
of a thermoplastic adhesive 50, the exposed face 
of the foil having a coating layer 5 of vinyl 
resin. Ordinarily, I prefer to use a paper mount 
ed aluminum foil even when a thick cushion liner 
is used since the paper enhances the sealing ac 
tion of the foil. However, the unmounted foll 
may be used, particularly in the case of closures 
such as crown caps which are applied with a high application pressure. 

3 
In Figure 15 I have shown a portion of a metal 

screw cap 52 and a portion 53 of a bottle neck 
with which the cap is associated. The cap in 
cludes a facing layer 54 of the material shown 
in Figures 2 and 4. Figure 15 shows how the 
layers 2 and 24, being assumed to be paper and 
cardboard respectively, are compressed between 
the shell and the lip of the bottle. It will also be 
noted that the vinyl resin coating 23 has flowed 
slightly at the edges of the neck under the pres 
sure, materially enhancing the Sealing effect. 
The vinyl resin, as above mentioned, behaves 
Substantially as a long oil warnish under Sealing 
pressures. 
If desired, the vinyl resin lacquer may be col 

ored, the coloring agents being chosen which are 
acid and alkali resistant, as Hansen yellow for a yellow lacquer. 
It will be understood that the present disclo 

sure is merely illustrative and not restrictive of 
the invention as defined in the following claims. 

claim: 
1. A container closure including a sealing cush 

ion comprising a base of relatively thick and com 
pressible Substance, a facing of foil on said base 
and affixed thereto by means of a stratum of 
thermoplastic adhesive, and a protective sealing 
film of vinyl resin lacquer on the exposed Sur 
face of said facing, said film being of such thin 
ness that the foll does not lose its identity as 
a sealing means. 

2. A liner for container closures comprising 
a facing of relatively thin metal foil, not ex 
ceeding substantially .0010' in thickness, having 
on its exposed surface a film of vinyl resin lac 
quer, a layer of paper beneath said metal foil 
united to the metal foil by a film of thermoplas 
tic adhesive, and a base layer of relatively thick 
cushion material to which said paper layer is 
adhesively united, said lacquer film being of Such 
thinness that the foil does not lose its identity 
as a Sealing means. 
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