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This invention relates to the manufacture of closure 
seals having formed cushion pads therein. 

It has previously been proposed to make closure seals 
by employing a plastic material which is shaped by the 
action of a punch and thereby caused to conform to the 
shape of the crown shell, providing the pad in the form 
of a structure having a thin central portion and a thicker 
annular portion for engaging with the lip of the container 
to be sealed by the closure seal. In practice, some di?‘i 
culties have arisen with variations 'of the plasticity of the 
material, wherewith imperfections occurred at the an 
nular portion, and “?ash” was developed at the periphery, 
extending into the region of the corrugated skirt parts of 
the crown shell. Such “?ash” was particularly undesir 
able when the ?ow of the material was not regular, as 
for example when the mass developed a complete “?ll” 
of the molding parts at one point of the periphery while 
another part of the periphery was un?lled: as in such 
cases the protrusion of “?ash” is local and e?icient use 
of the volume of material is not attained. Two serious 
difficulties due to such ?ashing are the appearance of the 
?nished closure, and the possibility that the ?ashed mate 
rial may loosen or be detached and thereby interfere with 
the sealing. 
A feature of the present invention is to prevent the 

formation of such ?ash, by con?ning the plastic material 
during its flow, so that a cushion pad of the intended 
form is produced, and the extrusion of “?ash” is 
eliminated. 
Another feature of the invention is the use of a platen ; 

and punch set for shaping such cushion pads, in which 
the platen supports the crown shell and employs the same 
as a female mold for the shaping of the cushion pad, 
while the punch is effective to displace the plastic mate 
rial, to con?ne it, and to cooperate with the shell in se 
curing a cushion pad of the intended shape. In a pre 
ferred form of practice for this feature, the supporting 
surface of the platen, which acts as an anvil, has a lesser 
curvature, for example being ?at, than the usual internally 
radiused or dome-like surface of the bottom of the crown 
shell. 
A further feature of the invention is the use of a platen 

and punch set, in which the punch has a projecting pe 
ripheral rib for con?ning the material during its plastic 
?ow which cooperates with the platen supporting the 
crown shell by seating in the region of the shell where the 
top corner radius joins with the corrugated skirt, thereby 
causing the crown shell to yield elastically and assisting 
in the con?nement of the plastic material during the mold 
ing thereof. 
Another feature of the invention is a method of shap- , 

ing a cushion pad in a crown shell, by engaging the pe 
riphery of a punch surface with an inner surface of the 
crown shell and thereafter exerting pressure upon the 
pad material to distribute it into the desired shape and . 
therewith con?ning the material for preventing theforma 
tion of ?ash and for assuring the production of a cushion 
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pad surface competent of sealing against the container 
lip, and also assuring adhesion of the pad to the crown 
shell adjacent the outer edge of the pad. 
A further feature of the invention is the manufacture 

of a crown seal comprising a crown shell and a cushion 
pad, this cushion pad having a thin central portion and a 
thicker annular portion for engaging the lip of the con 
tainer to be sealed, the annular portion being thicker at 
its outer periphery than at its inner periphery. 
A further feature of the invention is the manufacture 

of a crown seal comprising a crown shell and a cushion 
pad therein, the cushion pad having a thin central portion 
and a thicker annular portion, the annular portion having 
a bevel at its outer periphery leading from the exposed lip 
engaging surface of the annular portion to the top corner 
radius of the crown shell. 

This essential elimination of “?ash” permits ‘the em-. 
ployment of lesser quantities with assurance of having a 
proper sealing surface and thickness on the cushion pad, 
as it is no longer necessary to make allowance for ?ash. 
On the other hand, the con?nement of the mass of ma 
terial during the shaping operation establishes a greater 
tolerance with respect to the quantity of material used in 
the blank, and the positioning of this charge within the 
crown shell. 
With these and other features as objects in view, an 

illustrative practice of the invention is shown on the ac 
companying drawings in which: 

Fig. 1 is a view showing a metal crown shell, partly in 
radial section and partly in elevation, to show a standard 
conformation thereof. 

Fig. 2 shows such a crown shell present on a platen, and 
having a charge of cushion pad material therein. 

Fig. 3 shows the structures as in Fig. 2, with a punch 
exerting pressure upon the material being shaped to form 
the cushion pad. . 

Fig. 4 shows the structures of Fig. 3, with the punch 
having been brought down to its ?nal relative position, and 
having accomplished the shaping of the plastic ‘material 
into the cushion pad. 

Fig. 5 shows the shaped crown seal comprised of crown 
shell and formed cushion pad, in diametrical section. 
As shown in Fig. l, the crown shell employed in crown 

seals of current practice is made of sheet metal by blank 
ing and forming operations so that it has a concavely 
domed bottom portion 10 with a smoothly curved periph 
ery leading to a corrugated skirt portion 11. This smooth 
ly curved peripheral portion 12 is known as the “top cor 
ner radius.”_ As manufactured, the crown shells of Fig. 
l have the corrugated skirt portion 11 extending angular 
ly outward from the junction with the top corner radius 
12. In present practice, the crown shells as formed in 
the punch press have a domed bottom with a radius in the 
range of six inches to eight inches: this shape of bottom 
is referred to as “top radius.” 
According to the present invention, such a crown shell 

is placed on a platen 15, Fig. 2, which in the preferred 
form as illustrated, has a ?at top surface for receiving the 
domed bottom 10 of the crown shell. It is preferred to 
have this platen heated to a temperature of ?ow of the 
plastic material as by a gas ?ame 16. 
A standard quantity of ‘the plastic material is measured 

and deposited as the mass 17 in the crown shell S shown 
in Fig. 2. This material is preferably of thermoplastic 
nature, so that it can be made more ?uid by heating: and 
exhibits elasticity in its ?nal cooled condition. 

In Figure 3, a punch 20 has been brought ‘down into 
contact with the mass 17, and has begun to deform the 
same by causing parts of the mass to flow relatively radi 
ally outward from the position shown in Fig. 2. In the 
illustrated preferred form, the punch 20 has a projecting 
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central part 21 having a ?at end surface. This punch 20 
has a conical shoulder surface 22 leading to the rebated 
part 23 of the end surface of the punch 20 which is to 
produce the exposed surface of the thicker annular por 
tion of the cushion pad: in the illustrated prefered form, 
this surface 23 is also of conical shape. At the outer 
part of the end surface of the punch 20, it is provided 
with a projecting rib 24, which extends beyond the sur 
face 23. The rib 24 has a ?at lower surface 25 and 
sloping inner and outer surfaces 26, 27, each of. which 
may be formed as a cone having an apex half-angle of 
16°. The outer surface 27 leads to the maximum ex 
ternal diameter of the punch 20, this maximum external 
diameter at the upper end of the surface 27 being slightly 
les's'than the internal diameter of the crown shell at the 
region where the top corner radius 12 joins the skirt 13, 
wherewith the rib 24 can make contact with the inner 
surface of the crown shell at this top corner radius. 
The platen 15 and the punch 20 are preferably heated 

to facilitate the thermoplastic flow of the material 17. ' 
The punch 20 is brought down forcibly and the material 
begins to ?ow radially outwardly from the axis of the 
crown shell and towards the top corner radius 12 and 
skirt 11 of the crown shell. This ?ow of the material 
17 permits the punch 20 to move further into the crown 
shell so that the outer edge of the projecting rib 24 on the 
punch 20 seats (Fig. 3) in the top corner radius 12 near 
the juncture with the crown skirt 11, thus forming a seal 
between the periphery of punch 20 and the crown shell. 
As the material 17 continues to ?ow, the periphery of 
the punch 20 applies pressure to the periphery of the crown 
shell, thereby preventing ?ashing past the positive seal 
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between the periphery of the punch and the crown shell, ' 
and also causing the peripheral parts of the domed 
crown shell surface 10 to move downward toward the 
platen so that with the continued downward movement 
of the central end surface 21 of the punch, a continued 
outward ?ow of the material occurs to ?ll the space ad 
iacent the surfaces 22, 23 and the rib 24, therewith form 
ing the cushion pad with a thin central portion 25 oppo 
site the ?at end surface 21 of the punch and a thicker 
annular portion 26 formed by the walls at the shoulder 
22, the surface 23, and the inner surface of the periph 
eral rib 24. It will be noted that the presence of the 
rib 24, and the contact or close cooperation of the outer 
surface of the punch 20 and the top corner radius 12 of 
the crown shell, at a circular line near the juncture of the 
corner radius with the skirt 11, totally prevents the ex 
trusion of flash, or at most permits only such minor 
quantity of material to move across the lower surface 25 
of the rib 24 that ?nally no such material lies adjacent or 
in the corrugated parts of the skirt. In the relative 
positioning of parts shown in Fig. 4, the punch 20 has 
acted upon the mass 17 of material to give it a ?nal 
shaping, and therewith the bottom 10 of the crown shell 
has been ?attened and rests upon the platen 15 over essen 
tially its entire area. 
The pressure contact as shown in Fig. 4 may be main 

tained for the period of time desired and requisite for the 
shaping operation; and if the material of the mass 17 is of 
curable or vulcanizable nature, the punch and platen may 
then be maintained at a temperature for curing or vul 
canizing the material, the contact being maintained until 
the mass is form-maintaining, or even until the curing or 
vulcanizing has been completely e?ected. 
When the pressure between the punch 20 and the platen 

v15 is released, the material of the crown shell returns 
elastically, and the crown seal thus produced is as shown 
in Fig. 5, being essentially in the same relative position 
of parts as in Fig. 1. In practice,'it has been found that 
molding pressures up to 150 pounds can be employed 
with the‘presently standard sheet metal crown shells, 
without permanent distortion thereof. ~~ ' 

In the preferred illustrative form‘of Fig. 5, it. will be 
noted that the ‘cushion pad has the thin central portion; 
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30 which may have a thickness of 4 to 10 thousandths of 
an inch: together with a thicker annular portion 31 for 
engaging the lip of the container to be closed by the 
crown seal, having a thickness of 20 to 38 thousandths of 
an inch at its thickest part. In a crown seal for a bottle, 
for example, using a shell of standard diameter, the cen 
tral portion 30 (formed by part 21 of the punch) may be 
about 0.735 inch, the annular portion 31 may be formed 
by a conical punch surface having an angle of 12° rela~ 
tive to the flat bottom 21 of the punch: and the side faces 
of the rib 24 may each have an angle of 16° relative to 
the axis of the punch, the ?at on the rib having a width 
of about 0.008 inch, with an external diameter of about 
1.026 inch and forming a plane spaced about 0.030 inch 
from the plane of the bottom 21; and the punch body hav 
ing a diameter of 1.0525 inch. Thus, in this preferred 
form, the annular portion is not of uniform thickness, but 
has a greater thickness at its outer periphery 27 than at 
the inner periphery 28. An incidental result of employ 
ing the rib 24 on the punch, is that the annular portion 
31 has a beveled outer edge 32 leading from the point of 
maximum thickness, in the illustrative form, to the top 
corner radius of the metal shell, thus providing a shape 
which permits some displacement of the annular portion 
31 under the pressure and conditions of sealing and crimp 
ing, and assists in assuring adequate and proper contact 
with the container lip which permits the completed seal 
to resist leakage of gas or product through the seal. 
The material employed for the plastic mass 17 may be 

of any suitable thermoplastic elastomer type, competent 
to resist the contents of the container to be sealed, such 
as natural or synthetic rubber compound, synthetic resin 
materials, and the like. . 
For example, “paste resins” can be employed, in which 

the basic ingredients are an elastomer and a plasticizer 
therefor, the plasticizer being so selected that the clas 
tomer is not actively soluble, i. e. essentially insoluble, 
therein at room temperature, but is soluble at some 
elevated ?uxing temperature. These two ingredients are 
ground together to form a paste which is ?owable at, 
say, 110 to 115° F, and the paste may also include other 
components such as inert ?llers to limit cutting, modify 
ing resin to assist control of the physical properties, stabi 
lizers for the resin and other components, waxes to pre 
vent blocking and to reduce moisture vapor and gas per 
meability, etc. However, these other materials are not 
essential in the composition, but may be employed to 
contribute to the desired properties for the particular 
employment.’ In general, the formulations described in 
the Foye United States Patent No. 2,489,407 and in South 
African Patent No. 2556/47 may be employed, noting 
that the tiller and other componentsmay be omitted if 
so desired. The elastomer component may be a vinyl 
resin of the class inclusive of polyvinyl chloride, copoly 
mers of vinyl chloride and vinyl acetate such as the 97:3 
percent copolymer, vinylidene chloride polymers, and 
copolymers of vinyl chloride and vinylidene chloride. 
The chloride content should be high, when the seal is to 
resist aqueous liquids; such as 90 percent vinyl chloride 
in a copolymer. 
Among the plasticizers useful are those which have a 

very slow wetting or dissolving action upon the selected 
vinyl resin at room temperature and at temperatures up 
to around 115° F; The ester type plasticizers of vinyl 

- resins have this general characteristic, and require higher 
temperatures for producing penetration, diffusion, and 

A'preferred plasticizer is dioctyl phthal 
ate: others are dibutyl phthalate, dioctyl sebacate, and 
tricresyl phosphate. The plasticizer should be liquid at 
the temperature of use. ‘ ~ 7 

The ratio of the elastomer and plasticizer, by weight, 
may be from 6:4 to 4:6, with reference for a ratio of 
about 1:1. ' ' . 

Standard quantities of such paste resins may be‘de 
posited in successive crown shells, and these in turn 
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brought onto a hot platen and engaged by the hot punch. 
This engagement may occur while the deposited mass is 
essentially in its original condition, or the loaded shells 
may previously be moved through an oven, for example, 
so that a preliminary or partial curing is accomplished 
before the shaping is effected. The pressure required for 
shaping the mass depends upon the composition employed 
and the degree of curing which has been effected prior to 
the engagement, and upon the temperature of the mass 
during the shaping operation. In practice it has been 
found that paste resins in original condition require less 
than 30 to 50 pounds per square inch pressure for the 
shaping operation itself, wherewith a total pressure of 
100 pounds is effective with the standard size of crown 
seal for producing the shaping of the mass and also the 
aforesaid resilient ?attening of the domed bottom. ,Cor 
respondingly, with partially or completely cured paste 
resin masses, shaping has been accomplished in standard 
crown shells with pressures of 150 pounds or less. 
When a rubbery or other non-?uid composition is em 

ployed for the pad, the charge may be introduced into the 
crown shell in the form of a disk or partly shaped blank, 
the completion of the shaping and the adhesion being 
accomplished by the use of the hot platen 15 and the hot 
punch 20. A suitable rubbery composition has rubber 
as an elastomer base which can be modi?ed as desired by 
?llers, lubricant, and vulcanization agents. An illustra 
tive formulation is: 

Parts by weight 
Crepe rubber (natural latex rubber) __________ __ 88 
Semi-solid isobutylene polymer ______________ __ 12 
Hydrated precipitated calcium silicate ________ __ 63 

Clay ____________________________________ __ 65 

Zinc oxide _______________________________ __ 5 

Stearic acid ______________________________ __ 2 

Heptylated diphenylamine __________________ .._ l 
Dipentamethylene thiuram tetrasul?de ________ __ 1 
Tetramethyl thiuram monosul?de ____________ __ 11/2 

238.5 

It is preferred to have the inner surface of the crown 
shells lacquered during manufacture. For example, a 
vinyl lacquer prepared as described in the Maier et a1. 
Patent No. 2,380,456, with 80 percent of vinyl chloride 
vinyl acetate copolymer resin and 20 percent of oleo 
resinous modi?er produces a satisfactory adhesion. When 
the crown seals are to be employed with carbonated bever 
ages, beer, fruit juices, vinegar, etc., it is preferred to 
employ a trimer lacquer having a corresponding solids 
formulation of 80 percent of vinyl chloride-vinyl acetate 
copolymerized in the presence of maleic anhydride as a 
modi?er, for example in the respective ratios of 85: 13:2, 
together with 20 percent of a phenolic resin derived from 
orthocresol. Either of these lacquers can be prepared 
in an organic solvent, such as 70% xylol and 30% iso 
phorone, with 20% solids, for roller coating. For spray 
ing, more volatile solvents, such as toluol, methyl ethyl 
ketone, and methyl isobutyl ketone, can be used. After 
applying and drying, the coating is baked. 
Such an internal lacquer coating is illustrated by the 

inner lining 40 in Fig. 5. The customary external adver 
tising is also illustrated as an outer lacquer coating 41. 

It will be understood that the invention is not restricted 
to the forms of practice shown, and that the same may 
be practiced in many ways within the scope of the ap 
pended claims. 

I claim: 
1. The method of forming a closure seal with a cushion 

pad in a closure shell, said shell having a resiliently yield 
ing internally concave domed bottom portion joined by 
a top corner radius portion with a skirt extending from 
the top corner radius portion, which comprises depositing 
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6 
a charge of plastic material in the closure shell, engag 
ing a limited central part of the outer surface of the 
bottom portion with a supporting surface, engaging a 
punch end surface with said charge and pressing there 
with against the same and producing plastic ?ow and ad 
hesion over said bottom portion and toward the top cor 
ner radius portion, effecting a sealing engagement of the 
periphery of said punch surface with the top corner 
radius portion prior to the flow of the charge material 
past said periphery and thereby con?ning the charge be 
tween said punch surface and the closure shell, continu 
ing the movement of the punch surface toward the sup 
porting surface while the periphery of the punch surface 
remains in engagement with the top corner radius por 
tion so that the resilient domed bottom portion of the 
closure shell yields and is ?attened and the charge ma 
terial continues its con?ned ?ow for ?lling the spaces 
adjacent the container-engaging surfaces of the cushion 
pad without formation of “?ash” material, and there 
after withdrawing the punch surface and permitting the 
said ?attened bottom portion to return to domed shape. 

2. The method as in claim 1, in which the punch has 
at its periphery an axially extending rib for said sealing 
engagement with the top radius portion of the closure 
shell, and said punch end surface also has radiallyin 
ward from said rib a rebated annular surface portion 
effective for providing in the cushion pad a thick part 
for engaging the container lip, said rib being effective 
in determination of the flow of the plastic material ad 
jacent said top corner radius portion. 

3. The method as in claim 1, which includes inter 
posing a rib projecting axially from the aforesaid punch 
end surface into the path of radially outward ?ow of 
the plastic material for determination of such flow ad 
jacent the said top corner radius portion of the closure 
shell, said interposing being accomplished concurrently 
with effecting the said sealing engagement. 

4. The method as in claim 1, in which the plastic ma 
terial for the cushion pad is a thermoplastic, and which 
includes the heating of the punch and supporting surfaces 
for assuring the ?ow of the con?ned plastic material into 
conformity with the closure seal and the punch surface. 

5. The method as in claim 1, in which the material for 
the cushion pad is a_ paste resin comprising of a thermo 
plastic resin and a plasticizer with the thermoplastic resin 
not actively soluble in the plasticizer at room temperature 
and soluble therein at an elevated ?uxing temperature to 
form an elastic mass, and in which there is heating of 
the punch and supporting surfaces to a temperature for 
effecting solution of the thermoplastic resin in the plas 
ticizer. 

6. The method as in claim 1, in which the material 
for the cushion pad is a vulcanizable elastomer composi 
tion capable of thermoplastic flow, and in which there is 
heating of the said punch and supporting surfaces to a 
temperature effective for softening the said composition 
upon contact therewith and initiating vulcanizing thereof. 
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