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UNITED STATES 

2,185,216 

PATENT OFFICE 
2,85,216 

MEEAL CONTAINER, 
Charles E. McManus, Spring Lake, N.J., and Rob 

ert J. Stewart and George Goebel, Baltimore, 
Md., assignors, by mesne assignments, to Crown 
Can Company, Philadelphia, Pa., a corporation 
of Pennsylvania. 

Application September 14, 1935, Serial No. 40,630 
4. Claims. 

This invention relates to metal containers. 
More particularly, it relates to containers of the 
type adapted to be sealed by a removable closure, 
Such as a closure of the crown type. The con 
tainer of the present invention has been designed 
So as to facilitate its use with such closures, and 
its details of construction cooperate with a crown 
cap in a novel manner. 

It is an object of the present invention to pro 
Wide a metal container which is of Such inexpen 
sive construction that it may be discarded after 
Once being used, so that it need not be returned 
to the packer. It is thus an object of the inven 
tion to provide a metal container adapted to take 
the place of the more expensive glass bottles now 
used, thereby not only avoiding the nuisance and 
expense of returning the bottles to the dealer and 
packer, but also reducing the cost of packing 
and marketing the product. The container of 
the present invention therefore has particular 
utility as a package for beverages, such as beer 
and ale. It retains all of the functional advan 
tages of conventional bottles, since it permits of 
the efficient use of the Well known, highly popu 
lar, and readily removable crown type of closure, 
which is usually of the twenty-six millimeter size. 
With the new can, it is not necessary to use a 
conventional can Opener or any type of ruptur 
ing or metal cutting tool, since the crown cap 
can be removed in the usual manner. 

It is a further object of the invention to pro 
vide a metal container for beverages and the like, 
which can be filled and capped by standard 
bottle filling and crowning machinery intended 
for applying the standard or conventional twen 
ty-six millimeter crown, thus making it un 
necessary for the bottlers to install new ma 
chinery or to alter their present machinery. In 
this connection, it is an important object of the 
invention to provide a metallic receptacle hav 
ing a neck and mouth characterized by great 
strength and rigidity, so that these parts of the 
can will not be deformed when the sheet metal 
crown caps are applied thereto with the usual 
high crowning preSSures. 

In the accompanying drawings, two specific 
embodiments of the can of the present inven 
tion are illustrated, together with certain of the 
steps followed in a preferred method of manu 
facturing the neck member thereof. 

In the drawings: 
Figure 1 is a side elevation of a can of the 

present invention. 
Figure 2 is a top plan view of the can 

Lure 1. n . 

of Fig 

(Ch. 220-24) 
Fig. 3 is an enlarged fragmentary Sectional 

view showing the details of construction of the 
upper end of the neck member. 

Fig. 4 is a side elevation of a modified form of 
can, in which all of the joints are butt Welded. 

Fig. 5 shows a modified form of Welded Seam 
which can be substituted for the butt, Welded 
Sean at the bottom edge of the can of Fig. 4. 

Fig. 6 is a view similar to Fig. 3, showing a 
crown closure applied to the receptacle. 

Figs, 7 to 14 show Several stages in the de 
velopment of the upper end member of the can, 
in accordance with a preferred method of making 
the Sane. 
The can of the present invention comprises a 

cylindrical or otherwise shaped body fo, a bot 
tom end member and an upper end member 
2. The body O and the bottom f, shown in 
Figure , per se, constitute no part of the present 
invention, and may be of conventional form. Se 
cured together by standard Seamed and Sol 
dered joints. The upper end member 2, how 
ever, is of novel structure, and results in the ac complishment of the objects and advantages 
mentioned above. The member 2 comprises, as a preferred, but 
not essential feature, a Substantially flat nar 
row marginal portion 3 terminating outwardly 
in a downwardly turned edge 4, which is adapt 
ed to be secured to the can body in any conven 
tional manner, or by butt Welding, as indicated 
in Figure 4. Inwardly of the marginal portion 
f3, the end member 2 is provided with an in 
termediate portion 5 which preferably tapers 
upwardly and inwardly and is of generally frus 
to-conical shape. This portion merges at its 
upper end into an upstanding neck 6, provided 
with a pouring opening or mouth and a crown. 
retaining groove 8. 

Referring to Fig. 3, the material of the neck ad 
jacent the opening is preferably folded up 
wardly and outwardly upon itself as at 9 to 
provide a rounded, turned edge 20. This turned 
edge is of considerable importance and has a 
number of advantages. In the first place, it elim 
inates the danger of exposing the raw edge of the 
sheet metal to the contents of the receptacle, and 
thereby prevents rusting or corroding of the sheet 
metal, which would injuriously 'contaminate the 
Contents of the receptacle. 

Second, the danger of a user of the receptacle 
cutting his hands on such a raw edge is elim 
inated. 

Third, the turned edge constitutes a reinforc 
ing element for the mouth of the receptacle and 
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2 
prevents it from becoming bent, during the 
Crowning operation, or at any other time. If 
the upper end of the neck should bend down 
Wardly a slight amount during crowning, the 
extra thickness at 9 will compensate for such 
bending, and thereby provide a proper sealing 
Surface. w 

Fourth, the turned edge provides an upstand 
ing rib adjacent the mouth of the bottle which 
improves the sealing action of the crown cap. 
The rib 9 is so positioned that it will engage a 
center spot liner of a crown cap adjacent the 
edge thereof, to cooperate therewith in a novel 
manner and provide an extremely efficient seal. 
A typical center spot crown cap is shown, for 
example, in the patent to McManus, No. 
1,339,066, May 4, 1920. If a spot liner is not used, 
the rib will be embedded in the cork cushion of 
the crown cap, so that the seal will be improved 
in any event. 

Fifth, the turned edge eliminates the possibili 
ty of creating any pockets or cavities in which 
bacterial might collect to contaminate the con 
tents of the receptacle. 

Sixth, the construction of the upper end of the 
neck, in accordance with the present invention, 
facilitates pouring of the liquid from the re ceptacle. 
. As stated above, the receptacle neck is provided 
with a crown retaining groove f8 below the upper 
end thereof. Preferably, the details of construc 
tion are Substantially in accordance with the dis 
closure of Figures 3 and 6. The upper end of the 
neck is of a shape such that an upper portion 2 f 
thereof lies on an upper substantially arcuate, 
Convex curve, while a portion 22 immediately 
therebelow lies on a substantially arcuate con 
Cave curve which intersects the first mentioned 
curve at 23 to provide a locking shoulder at the 
junction of those two portions. The shoulder 23 
is engaged by the crimps 23 of a conventional 
or standard crown closure, to retain the same in place. 
The portion 5 of the can end member interme 

diate the neck and margin thereof, is preferably 
of generally frusto conical form and is reinforced. 
In the application of crown caps, it is neces 

Sary to exert a substantial pressure which is ap 
plied directly downwardly on the top of the 
crown. The capping of glass bottles presents no 
Serious problems since it has been well known to 
construct the same in a manner to resist this 
pressure. But a problem has heretofore existed 
in connection with the manufacture of metallic 
containers for the reception of crown caps. We 
are aware that it has been proposed to construct 
the containers of conical form with the conical 
walls tapering to a mouth of substantially the 
diameter of the crown. In the present instance, 
we have found it possible to retain the substan 
tially uniform cylindrical body of the conven 
tional can or metallic container by constructing 
the top between the crowning neck and can body 
of frusto-conical form, provided the body of the 
cone frustum is suitably stiff and of such con 
figuration as to constitute a rigid thrust trans 
mitting means between the neck and the metal 
body as distinguished from a top which would 
yield or buckle under the crowning pressures. 
We have found that if the body of the cone in 
termediate the neck portion and the marginal 
portion is provided with a multiplicity of rein 
forcing ribs extending, preferably substantially 
radially, between these portions, an effective re 
sistance to collapse of the top under crowning 
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pressure is afforded. We prefer to provide these 
ribs by deforming the metal of the top, thereby 
providing a series of circumferentially spaced, 
radially elongated deformations, and we further 
prefer to form them in such a way that they 
merge with the surfaces of the marginal portion 
and the neck. In the preferred embodiment ill 
lustrated in the drawings, the ribs 24 and grooves 
25 lie on radial planes with respect to the longi 
tudinal center or axis of the receptacle. As will 
be noted, the grooves each have parallel side 
edges and the ribs 24 are somewhat tapered. 
Upon application of pressure to the lip of the con 
tainer, as in the crowning operation, the ribs re 
ceive the thrust exerted and transmit the same 
along straight lines directly to the marginal por 
tion, which of course, is sufficiently strong to 
withstand the same. Thus, the ribs effectively 
eliminate any tendency of the top to buckle 
downwardly. AS will be understood, and as illus 
trated in the drawings, the ribs from end to end 
have unbroken Surfaces or, in other words, their. 
surfaces are plane along radial lines. This dis 
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tinguishes the top from Such constructions as 
have heretofore been utilized, in which attempts 
have been made to obtain reinforcement by cir 
cumferentially grooving a top with the grooves 
radially spaced. Such grooves tend to Weaken 
the top along circumferential lines and do not 
effectively resist the crowning pressure. Viewed 
in cross-section, the ribs may be considered as, in 
effect, the legs of an isosceles triangle. Down 
Ward pressure tends to expand or open these 
legs at the base where the opening movement is 
resisted by the body of the can and the mar 
ginal portion of the top. The legs thus convert 
the downward, axial forces, resulting from CrOWn 
ing pressure, into outward radial forces, which 
are effectively resisted by the marginal portion. 
The intermediate portion has no tendency to 
buckle upwardly or downwardly under this pres 
sure, because all of the forces are applied thereto 
in a direction endwise or lengthwise of the re 
inforcing elements. 
Moreover, the fact that the ribs and grooves are 

disposed on radial planes of the receptacle, is im 
portant in that they facilitate, rather than 
hinder, the flow of liquid from the interior of the 
container outwardly through the mouth thereof. 
Reinforcing elements of this kind have been 
found to be a great improvement over circum 
ferentially disposed annular ribs and grooves, 
which tend to impart a swirling cascade effect to 
the outwardly, flowing liquid, with the result that 
liquid is unduly agitated when it is poured. Such 
agitation results in excessive foaming of many 
beverages, such as beer and ale. 

It is advantageous to have the lower ends of . 
the ribs and grooves merge Substantially directly 
with the narrow marginal. portion f3, and to 
avoid an annular depression or groove around 
the periphery of the can end. Such a groove 
tends to collect dirt during Storage and drip 
pings, after a partial pouring operation. So that, 
upon pouring a further quantity from the recep 
tacle, the beverage will be contaminated. With 
the present invention, no such collection of dirt 
and drippings is possible. 
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The form of container shown in Figure 4 differs 
from the first form only in that the body, the 
lower end member, and the upper end member 
are all joined by butt welds, instead of by con 
ventional seamed and soldered joints. The can in 
accordance with this disclosure is of particular 
advantage in the packing of pressure beverages, 8 
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Such as beer, ale and carbonated drinks generally, 
because of its greater strength and resistance to 
leakage along the joints. Moreover, substantial 
economies in the amount of metal used in making 
the cans are effected by the elimination of seamed 
joints. Figure 5 shows a modified form of weld 
ed joint which may be used between the bottom 
end member and the body in place of the simple 
butt weld of Figure 4. 

Figures 7 to 14 represent a number of steps 
which may be followed in the manufacture of the 
end member 2 of the present invention. A con 
ventional hat shaped blank 26 is made in a strip 
feed press, as shown in Figure 7. Next, this blank 
is redrawn so as to increase the depth of the 
crown of the blank and decrease its diameter. 
The result of this step is shown in Figure 8. 
The blank then has the frusto conical, inter 

mediate portion 5, formed as shown in Figure 9, 
and that portion is then pressed, rolled or other 
wise treated to provide the corrugations, compris 
ing ribs 24 and grooves 25. After the blank has 
been formed as shown in Figure 10, it is perfo 
rated and trimmed to make it of accurate size 
and to provide the opening , as shown in Fig 
ure 11. Next, the marginal portion 3 is turned 
down at its outer edge 4, and the sheet metal 
adjacent the mouth is bent upwardly as at 9', 
Figure 12. This upstanding lip is simultaneously 
or subsequently folded outwardly and downward 
ly as at 9 in Figure 13. 
The final step in the manufacture of the upper 

end member, that is, forming the groove 8, is 
represented diagrammatically in Figure 14. The 
blank of Figure 13 is positioned upon a rotatable 
mandrel 27 having its upper end shaped to cor 
respond to the crown finish which is to be applied 
to the neck. A second rolling die 28 is positioned 
exteriorly of the blank for cooperation with the 
mandrel 27 to roll the groove 8 and crown finish 
2 upon the neck. The rolling die 28 has a pe 
ripheral shape which is complementary to the 
shape of the mandrel 27. 

After the blank has been rolled to final form, 
it may be assembled with the can body in any 
convenient manner, either by a conventional Sol 
dered seam, or by a butt weld as shown in Fig 
ure 4. 

In the manufacture of metallic containers for 
beer and like beverages, it is desirable that the 
interior be provided with a coating which will re 
tain plasticity but not melt or flow at tempera- . 
tures well above normal pasteurizing tempera 
tures. For purpose of illustration, we have in 
dicated such a coating in Figure 5 by the refer 
ence character 29. It will be understood that this 
coating is to extend throughout the interior of the 
container, including the inner surface of the 
neck. We prefer to apply the coating after the 
container has been formed so as to lodge the same 
in film-form at and in the seams as Well as On 
the walls, thereby preventing the contents from 
coming into contact with the metallic surface. 
The coating should be tasteless and Odorless So 
as not to impart taste to or harm the flavor of 
the contents. A suitable coating may comprise 
approximately 20% of carnauba wax and 80% 
commercial ozokerite wax. The ozokerite wax 
consists ordinarily of 60% straight ozokerite and 
20% paraffin. If desired, a certain amount of 
latex may be included, for example, in the man 
ner described in the patent to Weiss, No. 1,563,- 
410, granted December 1, 1925. The coating is 
applied either by spraying, followed by hot air 
blasts to remove excess material or the Wax 

3 
composition may be poured into the container 
and removed by tilting the latter. It is desirable 
to heat the container to the approximate tem 
perature of the wax solution, when applying the 
latter, the heat to be in the neighborhood of from 
200 to 220 F. The actual melting point of this 
Solution is approximately 180° F., which is ample 
to permit pasteurization, the temperature of 
which seldom exceeds 150° F. The formula, men 
tioned may be varied if desired but we prefer, as 
a base, a mixture of the waxes mentioned. 

It must be understood that the present inven 
tion is not limited to the precise form of the in 
Vention disclosed in the drawings and described 
above, nor to the particular method steps de 
scribed, but must be construed to cover any al 
ternative construction or method, falling within 
the scope of the appended claims or their equiva 
lents. 
We claim: . . 1. A metal container for sealing high pressure 

beverages, such as beer, comprising a substan 
tially tubular sheet metal body having directly 
connected thereto, the outer margin of a sub 
stantially frusto-conical upstanding sheet metal 
end member extending inwardly and upwardly 
at a slant from the body a substantial distance 
and merging into an upstanding neck of a 'diam 
eter adapted to receive a standard crown cap and 
forming a continuation of said frusto-conical 
Slanted member, said neck at its upper end being 
provided with an inwardly projecting terminal 
flange defining the margins of the pouring and 
filling opening and disposed on a substantially 
horizontal plane entirely around said opening and 
extending a Substantial distance radially out 
Wardly from the opening to provide a substantial 
ly plane annular sealing surface of substantial 
width around said opening, the material of the 
flange being turned back upon itself along and 
entirely around the margin of the opening to 
provide a turned edge for the opening and a 
reinforcement for the inner edge of the flange to 
constitute said inner edge a substantially rigid 
abutment, to resist the sealing pressure of a 
standard crown cap, the material of said neckim 
mediately below said flange being curved out 
Wardly and downwardly convexly to a circumfer 
ential line on said neck, said material being 
curved downwardly and inwardly concavely from 
said line to provide a locking shoulder and a 
groove therebelow, for the crimped skirt of a 
standard Crown closure, said neck terminating at 
its lower end in a portion merging with said 
frusto-conical portion and defining the lower 
end of said groove. 

2. A metal container for sealing high pres 
Sure beverages, such as beer, comprising a sub 
stantially tubular sheet metal body having di 
rectly connected thereto, the outer margin of a 
Substantially frusto-conical upstanding sheet 
metal end member extending inwardly and up 
Wardly at a slant from the body a substantial 
distance and merging into an upstanding neck 
of a diameter adapted to receive a standard crown 
cap and forming a continuation of said frusto 
conical slanted member, said neck at its upper 
end being provided with an inwardly projecting 
terminal portion defining the margins of the 
pouring and filling opening and disposed on a 
horizontal plane entirely around said opening and 
extending a substantial distance radially out 
wardly therefrom to provide a plane annular 
sealing surface of substantial width around said 
opening, the material of said horizontal Sealing 

O 

5 

35 

30 

65 

70 

75 



10 

15 

20 

25 

30 

4. 
Surface being folded upwardly and outwardly 
upon itself along and entirely around the mar 
gins of said opening to provide a turned edge for 
the opening and an upstanding sealing rib around 
the opening, the material of said neck immedi 
ately below said horizontal plane portion being 
curved outwardly and downwardly, convexly to a 
circumferential line on said neck, said mate 
rial being curved downwardly and inwardly con 
cavely from said line to provide a locking shoul 
der and a groove therebelow for the crimped skirt 
of a standard crown closure, said neck terminat 
ing at its lower end in a portion merging with - 
Said frusto-conical portion and defining the lower 
end of said groove. 

3. A metal container for sealing beverages un 
der high pressure, such as beer, comprising a con 
taining portion, said containing portion termi 
nating in an open annular portion, said portion 
having a locking shoulder thereon adapted to 
receive a crimped cap of the crown type, said an 
nular portion at its upper end being provided 
With an inwardly extending substantially hort 
ZOntal seating flange defining a pouring opening, 
the inner edge portion of said seating flange be 
ing turned outwardly along the outer surface of 
said seating flange, and a cap of the crown type 
Crimped on said locking shoulder and having a 
Sealing pad therein, said outwardly turned por 
tion being embedded in said sealing pad, thereby 

2,185,216 
preventing contact of said edge with the contents 
of the container. 

4. A metal container for sealing beverages un 
der high pressure, such as beer, comprising a con 
taining portion, said containing portion termi 
nating in an open annular portion, said portion 
having a locking shoulder thereon adapted to 
receive a pressure applied, crimped cap of the 
crown type, said annular portion at its upper end 
being provided with an in Wardly extending Sub 
stantially horizontal seating flange defining a 
pouring opening, the inner edge portion of Said 
seating flange being turned and folded back upon 
itself along and entirely around the margin of 
the pouring opening to provide a turned edge for 
the opening and a reinforcement for the inner 
edge of the flange, thereby to constitute said in 
ner edge a resisting abutment for the cap apply 
ing pressure and a cap of the crown type crimped 
on said locking shoulder and having a sealing 
pad therein in contact with said seating flange, 
said turned and folded edge portion serving to 
reinforce said seating flange against deformation 
under the sealing pressure applied thereto by the 
Sealing pad of Said cap during the application of 
the latter to the container. 

CHARLES E. McMANUS. 
ROBERT J. STEWAR.T. 
GEORGE GOEBEL. 
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