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The present invention relates to 
closures. 
More particularly, the closure of the present 

invention is an improvement on closures of the 
type shown, described and claimed in a number 
of prior patents to G. W. Booth, owned by the 
assignee of the present application, such as Pat 
ents 1,956,209, Reissue 19,422, 1,956,213, 1,956,214, 
1,956,215 and 1,956,217. Certain features of the 
invention, however, as regards cap structures, 
have utility and may be used in connection with 
caps of other types, as will be apparent from the 
following description and the appended claims. 
A primary object of the invention is to over 

come certain di?iculties which‘ have arisen in con 
nection with the extensive commercial use of 
closures of the type shown in the above mentioned 
patents. Although such closures have been high 
ly successful and have gone into wide commercial 
use, some di?iculties have been encountered, par 
ticularly in attempts to use them with relatively 
light weight, thin walled glass containers of the 
type recently placed on the market for packag 
ing milk and similar products. Closures of the 
type referred to above are applied under rela 
tively high sealing pressures, to deform the sub 

new container 

stantially ?at, ductile metal blanks and iron the I 
marginal portions thereof downwardly in close 
conformity to the sealing bead adjacent the 
mouth of the container. With old style milk bot 
tles, of substantial thickness and strength, these 
high pressures were unobjectionable, and effec 
tive seals were provided. However, with con 
tainers of the type used by most dairies at the 
present time, the containers do not have suffi 
cient strength, always to withstand the high cap 
ping pressures required with the old style caps, 
and an excessive amount of breakage has some 
times been encountered. 
Hence the present invention aims to provide a 

’ cap of the foregoing type which may be em 
ployed with the old capping machinery, with 
minor, if any modi?cations thereof, and which 
may be applied to milk bottles and other con 
tainers with as little as only one-?fth of the 
amount of pressure required to apply caps of the 
old style, referred to above, thereby eliminating 
the breakage of bottles. ' ‘ 

Another object of the invention is to provide a 
cap of this type, which is partially preformed, in 
the sense that the top surface and a portion of 
the side wall or skirt are well de?ned and drawn 
or otherwise pressed to shape, prior to the appli 
cation of the cap to the bottle, thereby eliminat 
ing the. necessity of drawing, ironing, or other 
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wise forming a major portion of the closure skirt 
from a substantially ?at blank, in position on 
the bottle or other container. ' 
Another object of the invention is to provide 

5 preformed closures of this type, in accordance 
with which the nesting of a plurality of such 
closures in a stack will be accurately controlled, 
by the structure of the closure itself, so that the 
closures will not stick and jam in the closure feed 

10 ing mechanism, and will be delivered, one by one, 
to the capping mechanism in an improved 
manner. ’ 

A further object is to provide a preformed 
closure which may be deposited and centered 

15 upon the sealing head of an associated container 
with greater facility than the substantially ?at 
disc types previously used, and which will be re 
tained thereon more securely against accidental 
displacement. 
Another object of the invention is to provide 

structural features in a closure of the type under 
consideration which materially increase the 
strength of the closure so that lighter and cheaper 
metals may be employed in forming the cap. 
Another object is to provide a cap structure 

which facilitates the use of latex and other seal 
ing compositions, deposited in ?uid form in the 
interiors of metal shells, and prevents the stick 
ing together of a plurality of such caps, when 

30 stacked. . _ 

To these ends, the skirt or side wall of the 
closure, between the upper and lower ends there 
of is provided with a circumferentially contin 
uous outwardly and downwardly projecting shoul 

35 der or o?set portion, performing the dual function 
of controlling the nesting of a plurality of caps 
in a stack and increasing the stiffness and 
strength of the cap. 

I A further object of the invention is to provide 
40 a partially preformed closure of the type under 

consideration, in which the skirt is so formed as 
to facilitate deformation thereof in securing the 
closure to a bottle, Further, the invention aims 
to provide a closure having a cap skirt, which, 

45 when locked in place on a container, will provide 
a plurality of regular, evenly spaced, efficient, and 
neat appearing corrugations or crimps, avoiding 
the unsightly, irregular, and ine?'icient crimps 
which would be provided, were not the structure 

50 of the present invention employed. 
In accordance with certain of the patents iden 

ti?ed above, the marginal portions of the discs 
were provided with radial score lines, to control 

_ the crimping of the cap skirt, when ironed into 
55 place around ‘the locking bead and under the 
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shoulder of an associated container. With sub 
stantially ?at discs of the type described in those 
patents, that system was entirely satisfactory, 
but with a partially preformed cap, having a 
narrow horizontally extending ?ange of the type 
provided by the present invention, such score 
lines do not satisfactorily perform the intended 
function, since there is insufficient further con 
traction of the ?ange, during the ?nal ironing 
or crimping operation, to afford an opportunity 
for the score lines to control the ?uting or corru 
gations in the cap skirt as ?nally applied. 
In accordance with the present invention, the 

horizontally extending ?ange, at the lower end 
of the preformed cap skirt is provided with a 
plurality of corrugations, extending from the 
line of junction of the ?ange with the skirt, out 
wardly to the outer margin of the ?ange, and 
these corrugations have special structural fea 
tures, as explained below, which facilitate the 
?nal locking of the closure to the receptacle. 
A further object is to provide a cap which may 

be more readily removed from the associated 
container than prior caps and without any per 
manent distortion, and which may be re-applied 
to the container more readily to provide an im 
proved re-seal. The special form of corrugations 
or pleats formed at the lower end of the skirt 
lie under the rounded portion of the locking ring 
or ?nish around the mouth of the container, 
after the cap has been applied thereto by conven 
tional capping machines. When the cap is re 
moved, the surface of the glass ?nish exerts a 
camming action on the pleats or corrugations 
and tends to spread or open them somewhat, but, 
after the cap has been removed, the corrugations 
tend to return to the positions to which they were 
bent during the cap applying operation. In this 
position, they serve as reinforcing elements for 
the portion of the cap skirt thereabove and pre 
vent accidental damage or distortion thereof. 
Moreover, they readily snap back under the 

- locking ring, when the cap is re-applied, by hand, 
to the container. The improved re-seal feature 
of the present invention and the reinforcing func 
tion of the corrugations at thelower edge of the 
cap skirt are important advantages of the new 
cap. 

Other and further objects and advantages of 
the invention will be apparent to those skilled in 
the art from the following description of certain 
speci?c embodiments, shown in the accompany 
ing drawings for purposes of illustration, and de 
scribed below. 
In the drawings: 
Figure 1 is a plan view of a cap in accordance 

with the invention. 
Figure 2 is a side elevation thereof. 
Figure 3 is a vertical, axial section of a pair of 

such caps, in nested relation, in a stack. 
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Figure 3a is a fragmentary side elevation of the I 
can skirt on an enlarged scale. 

Figure 4 is an enlarged, fragmentary half 
section of the cap of Figures 1, 2 and 3. 

Figure 5 is a similar section of a modi?ed form. 
Figure 6 is an enlarged top plan view of the 

?ange of the cap. 
The cap of the present invention may be made 

from a laminated sheet, consisting of a metal 
layer I0 and a paper layer ll adhesively united 
thereto, as explained in the above mentioned 
patents. The cap comprises a circular top H, a 
depending skirt i3; and a horizontally extending 
?ange IA. The skirt l3 includes an upper, gently 
rounded portion l5 shaped to conform closely to 
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4 
the standard cross-sectional curve of the locking 
bead or?nish formed on milk bottles of the type 
with which the caps of the above identified 
patents are adapted to be used. The skirt 13 also 
includes a lower, substantially cylindrical por 
tion I6, connected at its upper end to the upper 
portion l5 by a downwardly and outwardly in 
clined shoulder or offset portion I'I, extending 
continuously, circumferentially around the skirt. 
At its lower end, the skirt joins the ?ange it 

along a circular circumferentially continuous, 
non-corrugated line or corner I8, lying in a single 
plane parallel to the plane of the top I2. 
The ?ange H includes a plurality of horizontal, 

radially outwardly projecting straight line sec 
tions 22, (of a width indicated at 24 in Figures 
3a. and 6) extending from the line of junction ll 
with the cap skirt, outwardly to the outer margin 
IQ of the ?ange, and a plurality of intermediate 
corrugations 23, of a width indicated at 26 in 
Figures-3a and 6. It should be noted that the 
corrugations are of progressively increasing depth 
from their inner ends adjacent the line of junc 
tion l8, to their outer ends at the outer margin 
I9 of the ?ange, and are also of progressively in 
creasing width from their inner ends to their 
outer ends. Moreover, the corrugations each 
project upwardly from the plane of the radial, 
straight line portion 22 of the cap skirt. A pre 
ferred manner in which the straight line radial 
sections 22 and the intermediate corrugations 
23 may be formed is shown, described, and 
claimed in my copending application Serial No. 
12,803, ?led March 3, 1948. 
The offset portion or shoulder I1, between the 

upper and lower skirt sections l5 and I6 per 
forms the dual function of vincreasing the stiffness 
and strength of the skirt or side wall and con 
trolling the nesting of a plurality of such caps, 
as indicated in Figure 3. The offset, it may be 
noted, as indicated by the space 25 (Figure 4), is 
substantially equal to the thickness of the sheet 
material of which the cap is made. 
The preformed corrugations in the ?ange I4 

control the crimping of the ?ange, when the lat 
ter is forced downwardly beneath the locking 
shoulder of the associated container, with the re 
sult that the crimps are equally spaced, com’ 
pletely around the cap and no areas of weakness, 
which might result from unduly widely spaced 
crimps, are formed. It will be understood that 
the line of junction l8 between the ?ange and the 
skirt is positioned substantially opposite to the 
line of maximum ‘diameter of the locking bead 
on the container, and that the ?ange I4 is forced 
under the locking shoulder, during the applica 
tion of the closure, as explained in the above 
patents. 
The form of closure shown in Figure 5 is simi 

lar to the one just described, and differs there 
from primarily in that the cap is made from a 
single layer of sheet metal 10', instead of from a 
laminated, composite sheet of metal and paper. 
Instead of using an overall layer of paper to pro 
vide the sealing contact with the bead surround 
ing the mouth of the container, a ring ll’ of a 
latex composition, or other sealing compound, 
is employed. The sealing material, while in ?uid 
condition, is applied to the interior of the cap, in 
an annular layer, extending around the down 
wardly curved portion l5’, thereof and terminat 
ing short of the circumferential shoulder I'I'. 
Caps of this type nest in a stack, in substan 

tially the same manner as shown in Figure 3, with 
the result that the layer of sealing composition 
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l I’ in one cap is maintained out of contact with 
all portions of the cap therebelow, and the caps in 
the stack have no tendency to stick together 
while being fed to a capping machine. 

It should be understood that the present in 
vention is not limited to the details as to cap 
structure described above and shown for pur 
poses of illustration in the accompanying draw 
ings, but includes all modi?cations coming within 
the scope of the appended claims and theirequiv 
alents. 
I claim: 

1. A container closure formed from a sheet of 
ductile material, comprising a substantially ?at 
top having a circular marginal portion merging 
directly into a downwardly rounded, gently 
curved upper skirt portion, a lower skirt portion 
of greater diameter thanthe upper skirt portion, 
a circumferentially continuous offset shoulder 
connecting the upper and lower skirt portions 
and an outwardly extending, corrugated locking 
?ange at the lower’end of the lower skirt por 
tion, the inner diameter of the lower portion be 
ing substantially equal to the outer diameter of 
the upper portion, whereby the nesting of a plu- 
rality of closures in a stack is controlled, with 
the lower edge of the skirt of one closure rela 
tively snugly encircling the upper skirt portion 
of the closure therebelow and seated upon the 
shoulder of the latter. 

2. A container closure in accordance with claim 
1 characterized in that the upper skirt portion, 
below the downwardly rounded corner, includes 
a cylindrical section extending downwardly to 
the shoulder and in that the lower skirt portion 
below the shoulder includes a cylindrical section 
of greater height than the ?rst mentioned cylin 
drical section extending downwardly to the 
?ange. 

3. A container closure formed from a sheet 
of ductile material, comprising a substantially 
?at top, an upper skirt portion connected directly 
to the margin thereof by a downwardly rounded 
corner, a lower skirt portion of greater diameter 
than, and of a height at least as great as the 
upper skirt portion, a circumferentially continu 
ous, outwardly projecting, offset shoulder con 
necting the upper and lower portions, and an out 
wardly extending ?ange at the lower end of the 
latter portion, the inner diameter of the lower 
portion being substantially equal to the outer 
diameter of the upper portion, whereby the nest, 
ing of a plurality of closures in a stack is con 
trolled, with the lower edge‘ of the skirt of one 
closure relatively snugly encircling the upper 
skirt portion of the closure therebelow and seated 
upon the shoulder of the latter, said ?ange hav 
ing a plurality of radially extending corrugations, 
extending from the outer margin of the ?ange in 
wardly only to a circular line of junction with the 
skirt, said line lying in a single plane parallel 
to the plane of said ?at top. 

4. A container closure formed from sheet mate 
rial, comprising a substantially ?at top, a sub 
stantially cylindrical upper skirt portion con 
nected directly to the margin thereof by a down 
wardly rounded gently curved corner, a substan 
tially cylindrical’ lower skirt portion of greater 
diameter than, and of a height at least as great as 
the upper skirt portion, a circumferentially con 
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tinuous o?set shoulder connecting the upper 
and lower portions, and an outwardly extending 
?ange at the lower end of the latter portion, said ' 
?ange having a plurality of circumferentially 
spaced, horizontally and radially extending 
straight line sections and a corresponding num 
ber of axially de?ected sections therebetween, 
the axially deflected sections being of maximum 
depth at the outer margin of the ?ange and of 
progressively decreasing depth radially inwardly 
thereof, merging with the radial sections into the 
lower skirt portion along a substantially continu 
ous circular line of junction lying in a single 
plane parallel to-the top, the inner diameter of 
the lower skirt portion being substantially equal 
to the outer diameter of the upper skirt portion, 
whereby the nesting of a plurality of closures in 
a stack is controlled with the lower edge of the 
lower skirt portion of one closure, at the circular 
line of junction with the ?ange, encircling the 
upper skirt portion of the closure therebelow and 
seated upon the shoulder of the latter. 

5. A container closure comprising a ?at, cir 
cular top, an imperforate depending skirt and 
an outwardly extending, corrugated locking 
?ange at the lower end of the skirt, said top being 
marginally connected to the skirt by a down 
wardly rounded, gently curved portion, said skirt 
comprising an upper portion merging with said 
curved portion, a circumi‘erentially continuous, 
downwardly extending shoulder projecting out 
wardly at the lower end of said skirt portion a 
distance substantially equal to the thickness of 
the material of the skirt,,and a lower substan 
tially cylindrical portion of a height at least as 
great as said upper portion depending from the 
outer end of the shoulder and connected at its 
lower end to said ?ange by a circumferentially 
continuous, outwardly turned corner, said shoul 
der being adapted to control the nesting of a plu 
rality of said closures in a stack, with the lower 
cylindrical skirt portion of one closure snugly en 
circling the upper skirt portion of the closure 
therebelow, and with said outwardly turned cor 
ner of the upper closure supported upon the 
shoulder of thelatter. ' 

STANLEY W. DENNIS. 
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