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This invention relates to a method of uniting 
closures with containers. 
In the closure industry, a type of metal cap, J 

often identified as a snap-on or pry-oi! cap, has 
been known for years. These caps are retained 
by inwardly disposed projections that cooperate 
with a suitable bead on the container, the num- ' 
ber and size of such projections being such that 
the cap skirt can be ñexed to. a shape permit 
ing passage of the projections past the container 
bead. The comercial success of preformed 
snap-on or pry-oft' caps has beenretarded by 

Fig.` 1 is a view of the cap in elevation before 
aiiixation to a container; \ 

Fig. 2 is an enlarged view in elevation or the 
Y cap secured to a suitable container; 
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variations in the sealing characteristics ofthe r 
caps. Many do not provide an hermetic seal, ' 
and many, on the other hand, areso tightly ap 
plied that they can only be removed by strenuous 
eil’orts. These disadvantages result mainly from 
variations in the dimensions of both caps and 
container finishes that are unavoidable in large 
volume production of caps and containers. 
To eliminate these disadvantages attending 

the use of preformed snap-on or ‘pry-Gü caps, 
it has been suggested that the’retaining projec 
tions or lugs be formed in the cap skirt above 
the usual bottom bead or wire edge when the 
cap is in sea-ling position on the container. How 
ever, this suggestion, to the best of my knowledge, 
has been made only in connection with caps of 
relatively deep skirts and containers with small 
necks and relatively high compressive strengths. 

Accordingly, it is an object of this invention 
to provide a package with a cap' of the pry-oil' 
type which is assured of hermetic sealing prop 
erties regardless of whether the package -is of the 
vacuum type or must maintain internal pres 
sures greater than atmospheric. It is a further 
obiect to providean easily opened and re-usable 
package in which the retaining lugs oi' the cap 

. are located in the-wire edge, and are tailor-made 
in the sense of being formedwhen the cap is inI 
sealing position on the. container. It.is an addi 
tional object to provide a package that Vis char 
acterized by a shallow, flexible metal cap-hav 
ing lugs formed in situ for ailixation to a wide 
mouth container, including such relatively fragile 
vessels as thin glass tumblers. Still another ob 
ject is the provision of a novel method .of seal- i 
ing to accomplish the foregoing objects in which 

Il 

_ Fig. 3 is an enlarged sectional view taken 
on the line III-III of Fig. 2; > 

Fig. 4 is an enlarged sectional view of a frag 
ment of the cap and container before' sealing; 

Fig. 5 is an enlarged sectional-elevational view 
of ‘he cmp and container showing the manner 
of maintaining the cap in sealing position for 
amxation; and 

Fig. 6 is an enlarged view illustrative of the“ 
method provided by this invention lfor forming 
the securing lugs. 
With reference now to Figs. 1, 2, and 3 in 

particular; the cap III comprises a Quei-piece, 
shallow sheet metal shell ci the gauges cus 

‘ tomarily usedfor caps, having a depressed top 
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center vpanel il, an initially flat peripheral top 
portion I2, and a continuous skirt i3, terminat 
ing in an outwardly turned wire edge i4.- Car 
ried within the annular channel formed by the 
depressed center- rpanel Il and peripheral por 
tion i2 is a resilient sealing gasket l5, which is 
preferably made of a relatively plastic rubber 
formulation in a flat ring-like shape. The skirt 
may'be knurled, if desired, to provide corruga 
tions. . 

To añlx the cap l0 to a suitable container I1, 
a number of indentations or lugs I8 are formed 
from the wire edge I l in a manner hereinafter 
described. The number, shape, and size of the 
lugs are immaterial so long as they permit the 
cap skirt to 'flex under' pry-oil pressure to a 
polygonalshape that allows passage of the con 

‘ tainer mouth without permanent deformation' 
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the cap is maintained after amxation in a stressed , 
condition resistant to deformation. v 
The manner .in which these objects are ob 

tained, together with their attendant advantages, 
y will A„be better understood from the following de 
tailed description of the invention with refer 
ence to the drawing, in which: ~ 

of the lugs. However, the lugs are also prefer 
ably of 'such number that they are uniformly 
spaced circumferentially and of such a size that 
the larger dimension extends circumferentially 
of the wire edge. But it is recognized that the 
lugs for some lpurposes may be created in se- ' 
ries of two or more relatively small slightlyI 
spaced lugs, the several series then being uni 
formly spaced circumferentially of the‘wire edge. 
` The container I1, shown in the several iigures, 
is a glass tumbler having a thin wall I9 and a Wide 
mouth defined by an annular, continuous mouth 
bead 20. The bead 20 may be substantially a 
semi-circle extending outwardly of the top of the 
mouth rim. However, I wish it to be 4understood 
that, regardless of- the cross-sectional shape oi 
the mouth bead. only the shape of certain por 
.tions of that part of the bead lying outwardly of 



2 
the uppermost part of the mouth rim is of con 
sequence to my invention. With respect to this 
segment of the bead 20, it is necessary that the 
upper portion 2| be divergent from the crest of 
the bead to permit the peripheral cap portion I2 
and gasket I5 to be deflected or wrapped about it 
as shown in Figs. 2, 3, 5, and 6. It is likewise es 
sential that the aforesaid outer segment of the 
glass bead 20 be provided with a surface 22 that 

, converges downwardly from a diameter equal to 
the maximum outside container diameter through 
the bead, and of suitable angularity radius to 
permit proper grip or hook of the lugs I8 thereon. 
Preferably, however, the surface 22 is provided 
with a convex, cross-sectional contour. Thus, 
although this invention is particularhr adaptable 
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wardly the portion I2 and compresses the seal 
ing gasket I5 tolower the wire edge I4 into posi 
tion forI formation of the lugs I8. This position 
is one that is determined by the amount of hook 
or grip of the lugs on the bead portion 22 that is 
required by the type of package being produced, 

' it being obvious that a vacuumized package will 

10 

15 

to the sealing of containers having relatively ‘ 
small arcuate mouth beads such as the so 
called “safety edge” and “chipless” beads, the 
mouth bead may be of varying cross-sectional 
shapes so long as the above-mentioned conditions 
are maintained. _ 

It will be appreciated by those skilled in the art 
that the inevitable variations in dimensions of 
both caps and containers make it a difficult prob 
lem to provide suñìci'ent hook of the lugs I8 on 
the bead portion 22 to-as'sure an hermetic seal 
and also acceptable characteristics of remova 
bility that permit preservation of the general 
shape of the cap and lugs for reclosure purposes. 
This Iproblem of satisfactory afllxation is made 
even more troublesome by the fact that neither 
the pressure applied to the top of the cap to 
create the seal by compression of the sealing 
gasket, nor the pressureappli'ed to form the lugs, 
can, as a practical matter, be adjusted to accom 
modate the dimensional variations of each cap 
and container to assure |the position of the wire 
edge Il and the degree of indentation of that 
wire edge, that make possible the formation of 
lugs that grip the container bead in the optimum 
manner. ' 

I have found that the creation of a stressed 
condition in the cap shell during the formation 
of the lugs and the subsequent maintenance 
thereof will provide the necessary factor of di 
mensional accommodation. This stressed condi 
tion is induced by applying sealing pressure to 
the top of a cap of suitable skirt length in such 
a manner that not only is the sealing gasket com- l 
pressed and wrapped about the top bead portion 
2|, but the peripheral cap portion I2 is also 
similarly wrapped or deflected prior to formation 
of the lugs I8. This wrapping or deflection of the 
cap, together with the compression of the gasket, 
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' to removal of external top pressure. 

40 

produces at each of the subsequently formed lugs ~ 
a C clamp of a self-maintained nature on radial 
planes extending through the lugs. The main 
tenance of this stressed condition of the cap sub 
sequent to ailixation is materially assisted by the 
depressed center panel] I, which resists the tend 
ency of the cap to bow or arch across the entire 
diameter when the peripheral portion I2 is de 

- flected. 

The manner o_f initially producing the com 
bination of cap and container shown in Fig. 2 is 
illustrated by Figs. 4, 5, and 6. Fig. 4 shows the 
cap I0 resting loosely on the mouth of the con 
tainer I1. Thereafter pressure is applied, as 
shown in Fig. 5, to the peripheral cap'portion I2 
by means of the pressure block 23.` The pressure 
block has a cap recess or seat 24 that is provided 
with an upwardly converging surface 25 which 
contacts only the peripheral cap portion I2 so 
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that lowering of the pressure block ?exes dOWn- 75 

require less hook than one maintaining internal 
pressures greater than atmospheric. In any 
event, the position should be one in which the 
entire wire edge, as shown in Fig. 5, is appre 
ciably below the line A-B, which is the hori 
zontal plane of juncture of the bead,portion 22 
with the portion thereabove. ' 
While the cap is maintained in the aforede 

scribed position and condition, the desired num 
ber of lugs I8 equally spaced are formed by pres 
sure applied inwardly against the wire edge It 
by a like number of pressure elements, such as 
those fragmentarily shown in Fig. 6 and identi 
fied by the reference numeral 26. The pressure 
elements 26 are preferably yieldably applied and 
simultaneously actuated. The lugs produced by 
such local deformation of the wire edge in the 
direction of and against the container will then 
grip the surface of the previously juxtaposed con 
vergent bead portion 22, since they are formed 
_primarily by lateral transposition of the wire 
edge. 

`It has been my experience with this manner of 
cap aiiìxation that the top peripheral portion I2 
between lugs I8 has a tendency, under some cir 
cumstances, to arch or bow upwardly subsequent 

This, of 
course, tends to lift the wire edge intermediate 
the lugs, which portions in addition are likely to 
expand outwardly. These conditions may be pro 
duced by excessive top pressure, and they are nat 
urally aggravated in- packages having internal 
pressures greater than atmospheric after the time 
of sealing. These tendencies toward deformation 
may also be a result of the reactive force gen 
erated by the local deformation of the wire edge 
I4 to form the lugs I8. Regardless of the cause or 
causes, I consider it highly desirable to prevent 
the occurrence of these conditions or tendencies 
since they lead to the production of “leakers” or 
non-hermetic packages. 
To prevent occurrence of the aforedescribed 

conditions I have found that portions of the wire 
edge intermediate the lug areas should have pres 
sure maintained thereagainst during formation of 
the lugs which will tend to deflect such portions 
downwardly and that confinement of the cap 
skirt portion against radial expansion is likewise 
desirable. The amount of pressure applied to 
such intermediate portions for this purpose may 
vary, depending upon whether a pronounced 
downward bow of the intermediate wire edge por 
tions is desired, or merely a slight deflection 
suflicient to reinforce the aiilxed cap against pe 
ripheral arching of the top surface in the oppo 
site direction is sought. This manner of creating 
resistance to top bowing or arching depends, for 
the most part, on the fact that formation of the 
lugs, during the existence of'the deflecting pres 
sure against the intermediate wire edge portions, 
tends to give the deflected intermediate portions 
a permanent set whether or not the elastic limit 
of the wire edge is exceeded by the deflection. 
since the lugs prevent circumferential distribu 
tion of the deflection throughout the entire wire 
edge. 
A convenient manner of providing this latter 

phase of my preferred manner of añixation of 



2,869,009 
the cap is alsoshown in Figs. 5 and 6 wherein the 
pressure block 22 is provided with depending legs 
21.  The legs preferably have arcuate pressure 
surfaces 28 which, when the pressure block 23 
is fully lowered, bear downwardly against equally 
spaced portions of the wire edge I4 at points in` 
termediate‘the portions to be deformed into th‘e 
`lugs, asshown in Fig. 5. Suitable openings 29 
between the legs 21 permit free access of the pres 
sure elements 2S to the wire edge, as is illustrated 
in Fig. 6." The desired coniìnement of the cap 
skirt is easily secured by making Ythe diameter 
across the legs 21' such that the recess so formed 
is only large enough receive .the cap skirt I3 
exclusive of the wire edge M.- Thus, the package 
is assured of an ainxed cap that will retain its 
desired shape when the pressure block is re 
moved. " ' 

It is apparent that the cap III aiiixed to the 
container I1, as illustrated in Fig. 2 by the man 
ner illustrated by Figs. 4, 5, and 6, is removable 
in the same manner as a preformed snap-on cap 
ot conventional design. In other words, the cap 
is removable upon application of 'pressure up 
wardly against the wire edge I4 in order to ilex 

 the cap skirt sumciently to permit the lugs I8 to > 
ride over the container bead 2l. It will also be 
realized that any cap so iitted to a particular con- I' 
tainer can be readily 're-applied for temporary 
reclosure of the container in the manner of‘the 
ordinary snap-on cap. ` 

I wish it to be understood that. although the 
provision of a shallow-skirted lug type of pry-of! 
cap in combination withalI thin glass tumbler is 
.an important phase of my invention, the inven 
tion is in no way so limited; accordingly, withthc 
intent to include all modiiications and embodi 

, ments of this invention that come within the 
scope and spirit of the appended claims, I claim-z 

' l. In a method of amxing a cap including a' ' 
.resilient sealing gasket and a cup-like shell ter 
minating in a beaded edge to a container having 
an annular mouth bead comprising a portion out» 
.wardly divergent from the crest of the mouth 

~ rim and a portion> convergent towards the body 
portion of the container, the steps comprising 
dedecting both said shell and said sealing gasket 
about said divergent bead portion by pressure 
applied against the top of said shell, applying 
pressure downwardly against a plurality of por 

‘ tions of said beaded edge, and. while maintaining 
said pressures. deforniing said beaded edge in 
wardly at a plurality of points intermediate the> 
aforesaid stressed beaded edge portions to form 

' .hiss Slipping said convergent bead portion. 
llnamethodvofami'xingacapincludin'ga 

u) 

3 
resilient sealing gasket and a cup-like shell ter 
minating in an outwardly turned beaded edge to 
a container having an annular mouth bead com 
prising a portion outwardly divergent from the 
crest of the mouth rim and a convex portion con 
verging towards the body portion of the con 

‘ tainer, the steps comprising deflecting both said 
. shell and said sealing gasket about said divergent 
l bead portion by pressure applied to the periph 
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eral top portion of said shell, bowing downwardly 
a plurality of uniformly spaced portions of said 
beaded edge, and, while maintaining said de 
iiected and bowed conditions, deforming .said 
beaded edge inwardly at a plurality of points in»V 
termediate the aforesaid bowed beaded edge por 
tions to form lugs gripping said convex bead por 
tion. ' 

3. In a method of aiiixing a cap including' a’ 
' >resilient sealing gasket and a cup-like shell ter 
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minating in an outwardly turned beaded edge to 
a container having an annular mouth bead com 
prising a portion outwardly divergent from the 
crest of the mouth rim and a convex portion con- ’ 
vergent towards the body portion of the con« 
tainer, said steps comprising deiiecting both said 
‘shell and saidV sealing gasket about said'divergent 
bead portion, applying pressure downwardly 
against a plurality ci uniformly spaced portions 
of said beaded edge, confining the skirt of said 
cap against radial expansion, and, while main 
taining sìi‘id pressures and saidì coniined condi 
tion, deforming said beaded edge inwardly at a 
plurality of pointsV intermediate the aforesaid 
stressedbeaded edge portions to form lugs grip 
ping said convex bead portion. . 

4. In a method of añlxing a cap including a 
resilient sealing gasket and a shallow cup-like 
metal shell terminating inwan outwardly turned 
beaded edge to a thin glass tumbler having a con 
tinuous mouth bead consisting of a convex por 
tion outwardly divergent from the crest of the 
mouth rim and adjoining said portion aI convex 
portion convergent towards the body portion oi 
the tumbler, said stepscomprising deiiecting both 
said shell and said sealing gasket about said di- 
vergent bead portion, applying pressure down 

- wardly against a plurality oi uniformly spaced 
portions of said beaded edge,’conflning the skirt 
of_ said cap against radial expansion, and, while 
maintaining said pressures and said conilned con 
dition,v deforming said beaded edge inwardly at 
a plurality of points intermediate the aforesaid 
stressed beaded edge portions to form lugs grip 
ping said c__onvergent bead portion. - 
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