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57 ABSTRACT 

A tubular can body comprising a radially expanded 
central portion, a neck at each end of the central por 
tion, and a radially extending flange adjacent each 
neck at the ends of the tubular member. A tubular, 
elastomeric member is positioned within a die-con 
tained can body and is pressurized to mold the can 
body to the shape of the die. The operation forms a 
radially expanded can body, necks the can body ad 
jacent the radially expanded portion, and flanges the 
ends of the body in a single operation. A tapered 
elastomeric mandrel may be utilized in place of the tu 
bular mandrel, obviating the necessity of lubricating 
the mandrel and allowing the body to be axially ex 
tended so that the material from which the can is 
formed is altered in cross section both radially and ax 
ially. A structural groove, suitably positioned in the 
mandrel surface allows flanging to be effected at the 
upper end of the can body without damage to the 
mandrel. Alternatively, an expandable member may 
be substituted in place of either the tubular or tapered 
mandrel to form the can body through use of hydrau 
lic pressure. 

23 Claims, 14 Drawing Figures 
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CAN BODES AND METHOD AND APPARATUS 
FOR MANUFACTURE THEREOF 

BACKGROUND OF THE INVENTION 

Recent advances in the technology of can manufac 
turing, such as easy-open ends, improved seam weld 
ing, etc., have resulted in a rapidly expanding utiliza 
tion of cans for the transportation, storage, and dispen 
sation of beverages, foods, and so forth. As can usage 
has increased, a wide variety of concepts have been 
devised in attempting to reduce the cost of each in 
dividual can so as to provide greater product economy. 
Such concepts have included further improvements in 
can seam bonding, reduction in the quantity of metal 
used in each can, and improvements in the methods 
and apparatus used for making cans. 
One object which has long been pursued by the in 

dustry has been to manufacture a can having a satisfac 
tory volume for product containment, a reduced quan 
tity and weight of metal, and a sufficient strength to re 
sist can well damage. This has been accomplished, to 
some extent, by the use of aluminum which, due to its 
ductility, may be drawn to such an extent that a can 
bottom can be formed integral with the body walls. Use 
of aluminum allows cans to be produced which have a 
minimum amount of metal in the walls and a large con 
centration of metal adjacent to and in the bottom for 
structural strength. 

Relative lack of ductility prevents steel cans from 
being drawn having integral walls and bottoms, with the 
resultant material distribution, but the advantages of 
aluminum are largely offset by the lower cost of steel. 

In manufacturing cans today, whether steel, alu 
minum, or other material, a longitudinal section ad 
jacent each open end of each can body is formed into a 
generally radially outwardly directed flange. The flange 
is provided on each open end so that a can end (top or 
bottom) may be mounted thereon in a well-known 

, 

If it is desired to form a can having a diameter of 2 
1 1/16 inches, for example, can bodies are cut and 
seamed at that diameter. The flanges are then formed 
at the ends of the can and a 2-1 1/16 inch can end is 
suitably fastened to the flange. 
When can ends are placed on a body formed in ac 

cordance with the prior art, the ends have diameters 
which are greater than that of the body so that the ends 
extend beyond the body walls. When two cans are 
placed next to one another, the can ends are in abut 
ment and the bodies are spaced apart by an amount 
equal to the difference between the sum of the radii of 
the can ends and the sum of the external radii of the 
bodies, thereby resulting in a waste in storage space 
equal to the total separation between the external wall 
surfaces of the adjacent cans. 
Some aluminum cans having the previously 

described integral body are provided with a neck just 
below the flange to increase the wall strength of the can 
so that it will withstand the forces imposed when a can 
end is installed on the flange. This also allows a slightly 
smaller can end to be used, such as a 2-9/16 inch end 
on a 2-1 1/16 inch body, and obviates the problem 
discussed in the last paragraph. However, the necks 
and flanges for these cans have been provided in two 
distinct operations, requiring two different machines. 

O 

15 

20 

25 

30 

2 
With respect to another aspect of the present inven 

tion, several concepts have been developed for the ex 
pansion of can bodies into a variety of shapes such as 
barrels, etc. Many of these concepts have required ex 
pensive and cumbersome equipment such as multi-part 
mandrels, electro-hydraulic shock wave distribution 
systems, etc. All of these concepts have been directed 
toward reshaping can bodies to produce commercially 
attractive containers. None of the prior art has been 
directed to - or resulted in - enlarging of the can body 
so as to maintain substantially the original body shape 
while decreasing the weight of the can per unit volume 
contained therein. Additionally, all of the known prior 
art has been directed to concepts in which, as the can 
body is expanded, the axial length of the body is shor 
tened. The results of these concepts have been cans 
which, while containing a slightly greater volume, do so 
only because of the fact that they have been reformed 
into shapes approaching spheres, rather than having 
been stretched to merely enlarge their original shape. 

SUMMARY OF THE INVENTION 
The present invention comprises a new can body. 

which may be formed by novel apparatus in ac 
cordance with a new and unobvious method. 

In its simplest form, a can body formed in ac 
cordance with the present invention basically com 
prises a cylindrical body which has been expanded 
throughout a majority of the length thereof to enclose a 
greater volume. Although the work "cylinder' usually 
connotes a body having a circular cross section, it is 
mathematically defined as, "the surface traced by a 
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straight line moving parallel to a fixed straight line and 
intersecting a fixed curve; the space bounded by any 
such surface and two parallel planes cutting all the ele 
ments.' This definition includes bodies having circular, 
square, rectangular, hexagonal, etc., cross sections. It is 
intended therefore, that the use of the word "cylinder' 
in the specification and claims be understood to refer 
to any such body wherein the fixed curve is closed or 
continuous, regardless of the shape of a cross section 
taken perpendicular to the axis-or fixed straight line 
thereof. In like manner, the use of the term "diameter' 
should be understood, when used relative to a body 
having a non-circular cross section, to be the "mean 
diameter,' and the term "radius' should be construed 
as "mean radius.' 
The expansion results in a reduction of the body wall 

thickness and an increase in the diameter of the can. As 
an example, a can formed according to the present in 
vention could be expanded from an original diameter 
of 2-9/16 inches to 2-1 1/16 inches. In addition to an in 
crease in the volume containable within the can body, 
the radial expansion thereof also results in a work 
hardening of the wall, thereby producing a stronger can 
body. Adjacent each end, the can body is maintained at 
its original dimension so as to form necks which serve 
to increase the can strength and reduce spillage during 
filling. Each end of the body, beyond the necks, is bent 
in a radially outward direction to create a flange for at 
tachment of a can end thereto in a well-known manner. 
The can ends, which are rolled onto the flanges, are, in 
the above example, the same ends which would be 
required for a 2-9/16 inch can rather than those 
required for a 2-1 1/16 inch can, thereby further 
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decreasing the amount of metal required to form a can 
according to the present invention. This last feature 
also means that when the can ends are put onto the 
body, they will not have a diameter as large as the ex 
panded portion of the body, thereby allowing adjacent 
cans to be more closely stacked together since the ex 
terior surfaces of cans will be in contact throughout the 
expanded portions thereof and the cans will not be held 
apart by abutment of the ends. In other words, the ex 
ternal wall surfaces of the bodies will be in abutment, 
thereby resulting in a decreased storage space require 
ment for a given number of cans. 
Those skilled in the art will realize, of course, that 

when one of the previously described aluminum drawn 
cans is so formed, only the upper, open end of the can 
needs to be flanged for receipt of a can end and, unless 
desired, the closed end of the can need not be necked. 

In forming the can bodies in accordance with the 
present invention, a cylindrical body is placed within a 
multi-part die having internal structure for producing 
the entire desired body shape, including the necks and 
flanges. A mandrel is placed within the can body and a 
force is exerted thereon which causes the mandrel to 
expand against the internal die structure so as to be 
formed thereagainst. In the areas in which necks are to 
be formed, the body is maintained at its original diame 
ter by the die structure and the wall between the necks 
is expanded to the desired shape. The ends of the body 
beyond the necks are formed about the die necking 
structure into can end-receiving flanges. 
When elastomeric mandrels are used to expand and 

reshape the can bodies, the mandrels must be manufac 
tured so that they extend beyond one end of the die 
structure to provide sufficient material for radial ex 
pansion thereof. The provision of a compressible cir 
cumferential groove in the mandrel allows the mandrel 
to flow in such a way that it cannot reach behind the 
end of the can body which is to be flanged adjacent the 
end of the die from which the mandrel extends. If the 
mandrel could flow behind that end of the can body 
and come between the body and the die, it would 
prevent proper formation of the flange and the mandrel 
would quickly become damaged by the sharp end of the 
body. 

Expansion of cans in accordance with this invention 
allows them to be automatically tested for seam 
strength, eliminating the time and labor previously 
required to accomplish this result. 
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When it is desirable to use an elastomeric mandrel, 

but undesirable to lubricate the circumferential surface 
thereof-as is sometimes necessary for insertion and 
removal of the mandrel relative to the can body-the 
mandrel may be provided with a longitudinally tapered 
or conical surface which is truncated in the area of the 
circumferential groove. This type of mandrel provides 
the added feature of allowing the can body to be 
formed with an “ironing effect' so that the expansion 
of the body occurs progressively from one end of the 
body toward the other, thereby obviating any possibili 
ty of wrinkles forming in the body wall. Additionally, 
this progressive expansion of the can body may, when 
certain materials are used, allow the body to be 
stretched in the axial direction, thereby allowing cans 
of a predetermined length to be formed from bodies 
which have been manufactured with a slightly shorter 
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4. 
axial dimension. This, of course, results in a further 
economic benefit due to the reduction of metal 
required to form a can. 

In summary, the present invention produces a can 
body which requires less metal and weight in both the 
body and the ends than heretofore possible, while al 
lowing a larger number of cans of an effective diameter 
to be stored in any given area. Further, the invention al 
lows the cans to be formed in a single step, thereby ob 
viating the previous requirement for a plurality of 
machines to accomplish necking and flanging. The 
method of this invention may be used to form a very 
wide variety of can shapes and may be used with many 
presently known materials such as tin-free steel, tin 
plated steel, aluminum, etc. 
Other objects, advantages, modes, and embodiments 

of the present invention will become obvious to those 
skilled in the art through reference to the Detailed 
Description and accompanying drawings which illus 
trate what are presently considered to be preferred em 
bodiments of the best mode contemplated for utilizing 
the novel principles set forth in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 are elevations, partly in section, of two 
embodiments of structure which may be utilized to 
form the product of this invention according to the 
method hereof; 

FIG. 3 is an enlarged illustration of the product form 
ing apparatus according to the embodiment of FIG. 2; 

FIG. 4 is a view, similar to FIG. 3, of a third embodi 
ment of apparatus which may be utilized in accordance 
with the present invention; 

FIGS. 5 and 6 are illustrations of consecutive posi 
tions assumed by part of the apparatus of FIGS. 2 and 3 
during operation thereof; 

FIG. 7 is a partial sectional view of an apparatus 
which is similar to that illustrated in FIGS. 2 and 3, hav 
ing a modified die structure therein; 

FIGS. 8-12 illustrate various configurations into 
which cans formed by the present invention may be 
shaped; 

FIG. 13 is an elevation of two cans formed according 
to the present invention and placed in abutment; and 

FIG. 14 is a view, similar to FIG. 13, of cans formed 
according to prior art methods. 

DETAILED DESCRIPTION 

As shown in FIG. 1, a can body forming machine ele 
ment 11, forms one station of a multi-station machine 
in which a large plurality of can bodies are formed 
sequentially and/or simultaneously. The machine 
rotates about a vertical axis (not shown) which is coaxi 
al with a fixed upper drum cam 13 and a fixed lower 
drum cam 15. As the element 11 is carried in rotation 
about the axis of the machine, a cam follower 17 
cooperates with a cam groove 19 in the lower drum 
cam 15 to reciprocate a support member 21 relative to 
a multipart die 23. As the machine is carried about the 
axis, the support is moved into position to receive a can 
body 25 from any suitable feed means, such as a 
starwheel (not shown), when the support member 21 is 
in the lowered position shown in phantom in FIG. 1. As 
the support member is moved upwardly due to the 
cooperation of the following 17 and cam groove 19, it 
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moves the can body into the opened die 23. The die is 
then closed about the body which is located in the posi 
tion illustrated at 27. When can body 27 has been 
formed, in a manner to be described, the die will be 
reopened and continued movement of the element 11 
about the machine axis will cause support member 21 
to be moved downwardly and the formed can body 29 
will be removed from the support member 21 by any 
suitable machinery. 
An upper cam follower 31 cooperates with a cam 

groove 33 in the upper drum cam 13 so as to 
reciprocate a punch 35 through a support plate 36 and 
relative to the die 23. Cam groove 33 is so formed that 
punch 35 is reciprocated to the position illustrated in 
FIG. 1 and is then moved downwardly still further dur 
ing the period in which the can body is to be formed. 
Those skilled in the art will realize that it may be un 

necessary to reciprocate the mandrel so that it is 
withdrawn from the die so long as the can may be easily 
moved over it as the can is placed within the die. Any 
combination of mandrel, die, and support movement 
can be provided so long as the total effect is to position 
the can in the die and the mandrel in the can, and to 
allow the mandrel to be worked to form the can. 
A pilot rod 37 is suitably fastened to the punch 35 

and an elastomeric mandrel 39, which may be of any 
suitable material, such as rubber, is fitted over the pilot 
rod for close abutment with the punch as shown. The 
mandrel may be either bonded to the punch or held 
thereagainst by "shrink-fitting' it onto the pilot rod. 
The multi-part die 23 is formed, in the illustration of 

FIG. 1, with a circumferentially recessed portion 41, 
hereafter referred to as the “expansion section,' 
between radially inwardly directed portions 43 and 45, 
hereafter referred to as "neckers.' A pair of circum 
ferentially recessed portions 47 and 49, hereafter 
referred to as "flangers,' are formed at each end of the 
die structure adjacent neckers 43 and 45, respectively. 

In operation, when support member 21 has moved a 
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in the mandrel 39, which will be more fully described 
later, allows the mandrel to be compressed at the inter 
section of punch support 36 and die member 23 
without allowing the mandrel to flow into the area be 
hind the can body in the flanger 47. If it did flow behind 
the can, it would interfere with the formation of the 
upper flange and would eventually become damaged by 
the sharp upper edge of the blank. This problem is ob 
viated at the lower flanger 49 since the mandrel does 
not extend below the lower extremity of die 23 and it 
cannot flow into the flanger until the flange is formed. 

Referring now to FIG. 2, it will be seen that the struc 
ture therein is similar in many respects to that previ 
ously described relative to FIG.1. Elements which are 
nearly identical have been provided with identical 
identification labels, preceded by the numeral “1,' so 
that machine element 11 of FIG. 1 becomes machine 
element 111 in FIG. 2, etc. Therefore, only those struc 
tural elements which are different from those described 
relative to FIG. 1 need to be described with reference 
to FIG. 2. 
A mandrel 153 within the machine element 111 is 

formed with a tapered external surface of conical con 
figuration which is truncated in the area of the groove 
151. The mandrel may be fastened to the punch 135 by 
any of the alternatives previously described relative to 
mandrel 39, but to illustrate a further alternative it has 
been shown to be fixed to punch 135 by means of a 
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can body 25 into the position illustrated at 27, the die 
having been closed thereon, punch 35 lowers the man 
drel into the can body until the mandrel 39 contacts the 
upper surface of support member 21. If necessary, a 
machine station (not shown) may be provided to 
lubricate the mandrel prior to its insertion into the 
body. Continued rotation of the machine relative to the 
drum cams causes punch 35 to be moved downwardly, 
compressing the mandrel 39 so that it expands against 
the body 27, forcing it into the expansion section 41 of 
the die between neckers 43 and 45. As this occurs, the 
mandrel acts against the body in the areas of the 
neckers 43 and 45 to hold it tightly against them, 
thereby stretching the body throughout the area of ex 
pansion section 41 with a resultant reduction of the can 
body wall thickness and increase of the body diameter 
in that section. Since the portions of the body adjacent 
neckers 43 and 45 are fixed against movement by the 
mandrel 39, their thicknesses and diameters will 
remain unchanged. 
As this is occurring, mandrel 39 will also tend to ex 
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pand into the flanger 49, causing the lower end of the 
body to be formed around the necker 45 to create a 
lower flange thereon. The mandrel will also expand 
into the flanger 47, thereby forming a similar flange at 
the upper end of the body. A circumferential groove 51 

65 

plate 155 which is fastened to the pilot rod 137 by any 
suitable fastening means, such as a bolt 157. The plate 
fits within a circular “counterbore' 159 in the mandrel 
153 and, when the punch 135 is in the upper position, 
seats against the bottom of the "counterbore.' 
As shown more clearly in FIG. 3, the can body 127 is 

not long enough to extend up to the upper end of the 
die when support 121 abuts the die. When the mandrel 
153 is placed into the body 127, the bottom end thereof 
will abut the support 121. As punch 135 is actuated, 
the mandrel will hold the bottom portion of the body 
against necker. 145 to prevent movement of the body, 
in the manner previously described. Further actuation 
of the punch 135 causes the lower end of the mandrel 
to bend the bottom end of the body into the flanger 
149; at the same time, the forces acting on the mandrel 
move it against the body 127 in the area of the expan 
sion section 141. Since the mandrel is conical in con 
figuration, its contact with the body and the resultant 
reshaping occurs progressively upwardly so that the 
body wall becomes thinner and may, with suitable body 
material selection, become lengthened toward the 
upper end of the die. Thus, it will be seen, that the par 
ticular configuration of the mandrel described may 
cause the body wall to be reduced in thickness while 
being increased in length. Further, the configuration 
results in an "ironing effect" on the body so that no 
wrinkles can be formed in the expansion section. Now 
turning to FIG. 5, it can be seen that, as the mandrel 
153 moves the can body 127 into the expansion section 
141, the can body will be lengthened until the top edge 
thereof is coplanar with the upper end of the die. 

FIGS. 5 and 6 will be described with reference to the 
embodiment of FIG. 2, but it should be borne in mind 
that the actual flanging action is identical for the struc 
ture of either FIG. 1 or 2. Referring now to FIGS. 3, 5, 
and 6 together, the circumferential groove 151 com 
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prises an upper tapered section 161 and a lower 
tapered section 163 which are joined by a vertical sec 
tion 165. When the mandrel has been compressed to 
the position shown in FIG. 5, the upper tapered section 
161 and the vertical section 165 will have become com 
pressed to form an horizontal section and the lower 
tapered section 163 will have become compressed so 
that the lower edge thereof will expand outwardly to 
the upper end of the can body. Still further downward 
movement of the punch 135 to the position shown in 
FIG. 6 will result in a complete closure of the groove 
151 and an extension of the opposite sides thereof into 
the flanger 147 to form a flange on the can body 127 
about the upper edge of the necker 143. 
As previously stated, circumferential grooves 51 and 

151 are identical, as is their cooperation with the flan 
gers 47 and 147, respectively. 
Now with reference to FIG. 4, a third embodiment of 

an apparatus which may be utilized in accordance with 
the present invention has been illustrated. Those por 
tions of the structure which are identical to previously 
described portions have been given identical labels, 
preceded by the numeral “2,' such that support 21 or 
121 now becomes 221; further description of such 
identical elements is believed to be unnecessary. 
As shown in that embodiment, a "punch' member 

267 is suitably fastened by any desired means to a 
sealed, flexible, diaphragm-like member 269 which, if 
desired, may be tapered in the same manner in which 
mandrel 153 was tapered, or may be formed in any 
other suitable shape. A pipe 271, having a central bore 
273 which is in communication with the internal 
volume of the flexible member 269 by means of a plu 
rality of apertures 275, extends into the support 
member 267 for communication with a fluid passage 
277. Fluid, such as air, water, etc., may be pumped into 
the flexible member 269, through the passage 277 and 
pipe 271, so that the flexible member will form the can 
body 227 in the manner described relative to the em 
bodiment of either FIG. or FIG. 2. When the can has 
been formed, the fluid circuit may be reversed and the 
fluid withdrawn from the flexible member 269 through 
the pipe and passage, allowing contraction of the flexi 
ble member for removal from the formed can body. 
The member 267 may, if desired, also be reciproca 

ble within the support plate 236 so as to increase the 
pressure within the flexible member. Further, the flexi 
ble member may be provided with a constricted portion 
279 which will cooperate with the flanger 247 in a 
manner which is similar to that described relative to 
groove 151. 

Referring now to FIG. 7, an embodiment of the in 
vention has been partially illustrated in which parts 
which are identical to those previously described have 
been labeled with an identical label, preceded by the 
numeral “3.' 
As shown, a die 381 has been positioned for coopera 

tion with a mandrel 353 to form a can body 327 in the 
manner previously described. In this embodiment, 
however, the expansion area 341 has been provided 
with a plurality of recessed portions 383 of varying 
shapes and diameters, so that, as the can is formed, it 
can be embossed in predetermined areas through 
cooperation with the die 381. 
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8 
As shown in FIGS. 8-12, a variety of can sizes, 

shapes, and embossing configurations can be provided 
in accordance with the present invention. In FIG. 8, a 
can body 429 has been shown which is circular in cross 
section, having wall strengthening necked portions 487 
which are equal to the original wall thickness and 
diameter of the can, and end flanges 489. The internal 
surface edge 490 of the necks serve an added function 
in that they reduce liquid splash and loss when the can 
is filled with the product at a later time. In FIG. 9, an 
hexagonal can 529 is shown having necked portions 
587 and flanges 589. Similarly, in FIG. 10, a square can 
body 629 has been illustrated having necks 687 and 
flanges 689. Obviously, in the case of such shapes, 
some reforming in the neck and flange area will occur, 
but, this will be negligible in comparison with the 
reforming of the intermediate section. 

FIG. 11 shows a generally circular can body 729 hav 
ing necks 787 and flanges 789. As shown, the can may 
be provided with embossed portions such as 791 and 
793 which, for example, would correspond to the con 
figurations shown in the recess portions 383 of FIG. 7. 
Now with reference to FIG. 12, a can body 829 has 

been illustrated having necks 887 and 888 and flanges 
889. As shown, a variety of different features may be 
provided in a single can body, such as a central con 
striction 891, longitudinal embossments 893, artistic 
designs such as an embossed shield 895 having cross 
spears 897 embossed upon the embossment, etc. In 
other words, the use of the apparatus and/or method of 
the present invention will provide relatively limitless 
configurations, dependent only upon the inherent 
limitations of the process and the design capabilities of 
its user. 

It will be noted relative to FIG. 12 that the diameter 
of neck 888 has been expanded somewhat, whereas the 
diameter of neck 887 has been maintained at its 
original dimension. When cans are formed in the 
shapes shown in FIGS. 8-12 with similar differences in 
neck and end diameters, improved stacking of cans will 
result since the smaller can ends, on the body ends hav 
ing smaller neck diameters, will fit within the larger can 
ends on the larger necks. Thus, utilization of storage 
space can also be improved in this manner. 

Referring now to FIGS. 13 and 14, there is clearly il 
lustrated the storage advantage of the cans formed ac 
cording to the present invention over the prior art. As 
shown in FIG. 13, a pair of cylindrical cans 1029 are in 
abutment throughout the expanded mid-sections of 
their lengths and their can ends 1030 are held apart due 
to the configuration of the can necks 1087. The prior 
art cans 1088 shown in FIG. 14, however, are not in 
contact along the body walls but are separated by the 
abutment of the overhanging ends 1090. Thus it can be 
seen that cans of a predetermined size, e.g., 2-1 1/16 
inches, which are formed according to the present in 
vention, may be placed closer together than prior art 
cans of an identical size, thereby saving storage and 
shipping space. 
No matter how a can is configured or what material it 

is made from, the invention herein provides a new and 
improved concept in the can-making art which yields a 
true advance in that art. The invention allows the 
production of can bodies in a highly economical way 
since the amount of material used in a can is reduced 
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by means of a reduction in wall thickness, an increase 
in the length of the wall, if desired, and the use of 
smaller ends. Also, the body is formed in a single opera 
tion, eliminating the need for a plurality of machines to 
perform necking and flanging in separate steps. Of 
course, the invention should not be construed so as to 
preclude the formation of the flange in a separate 
operation, if that should be desirable in certain in 
stances, 
While a few preferred embodiments of the invention 

have been illustrated, it will, of course, be realized that 
they are capable of variation and modification in a 
variety of ways without exceeding the scope of the in 
vention. 
We claim: 
1. The method of reforming the wall of a non-flanged 

hollow cylindrical body having a constant diameter 
throughout the length thereof comprising the steps of 

forming necks adjacent each end of the wall of the 
cylindrical body by 

restraining longitudinal sections thereof adjacent the 
ends of the cylindrical body from moving in a radi 
al direction relative to the axis of the cylindrical 
body, m 

uniformly increasing the diameter of the cylindrical 
body wall intermediate the longitudinal sections, 
and 

forming a flange at each end of the cylindrical body 
adjacent the neck formed by the restrained lon 
gitudinal sections prior to the discontinuation of 
said step of restraining said longitudinal sections. 

2. The method of claim 1 wherein 
said step of uniformly increasing the diameter of the 

cylindrical body wall includes the step of 
uniformly reducing the thickness of the cylindrical 
body wall intermediate the restrained longitu 
dinal sections. 

3. The method of claim 1 wherein 
said flange forming step is accomplished by 
bending the portion of the cylindrical body wall 
which is intermediate each neck and its adjacent 
end, after the neck is formed, to form a 
generally radially outward directed member. 

4. The method of reforming the wall of a hollow 
cylindrical body comprising the steps of 

forming a neck adjacent at least one of the ends of 
the wall of the cylindrical body by 
restraining at least one longitudinal section of the 

cylindrical body wall from movement in the 
radial direction relative to the axis of the cylin 
drical body, 

increasing the diameter of a predetermined portion 
of the cylindrical body wall adjacent the neck thus 
formed, on the side of the neck away from the at 
least one end, and 

forming an outwardly directed flange at at least one 
end of the cylindrical body prior to the discon 
tinuation of said step of restraining said at least 
one longitudinal section. 

5. The method of claim 4 wherein 
said step of increasing the diameter of the cylindrical 
body wall is accomplished by 
simultaneously radially expanding the cylindrical 
body wall throughout the predetermined portion 
along the axial dimension thereof. 

6. The method of claim 4 wherein 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
: Said step of increasing the diameter of the cylindrical 

body wall is accomplished by 
progressively radially expanding the cylindrical 
body wall along the axial dimension. 

7. The method of reforming the wall of a hollow, 
uniform diameter cylindrical body comprising the steps 
of 

positioning the cylindrical body between a female die 
and a male mandrel, 

increasing the diameter of a predetermined portion 
of the cylindrical body wall along the axial length 
thereof by 
exerting a force on the mandrel to cause it to move 

the cylindrical body wall against the face of the 
die, and 

forming an outwardly directed flange adjacent at 
least one end of the cylindrical body by 
continuing said step of exerting a force on the 
mandrel to cause it to move the cylindrical body 
wall against the face of the die. 

8. The method of claim 7 including the step of 
providing the female die with at least one neck form 

ing member thereon which will maintain a cor 
responding section of the cylindrical body wall at 
its original diameter during said force exerting 
step. 

9. The method of claim 7 including the step of 
providing a tapered conical surface on the mandrel 

so that the step of exerting a force on the mandrel 
causes said step of increasing the diameter of the 
predetermined portion of the cylindrical body wall 
to be accomplished progressively along the axial 
dimension of the cylindrical body wall. 

10. The method of claim 7 including the step of 
providing the female die with at least one area of 

distinctive diameter against which a corresponding 
section of said cylindrical body wall is moved by 
the mandrel during said force exerting step to im 
press a decorative arrangement on the predeter 
mined portion of the cylindrical body wall. 

11. The method of claim 7 including the steps of 
providing neck forming structure adjacent the ends 
of the female die, 

providing a recessed area on the female die inter 
mediate the neck forming structures, and 

providing flange forming structure between the ends 
of the female die and the neck forming structures, 
thereby 

causing the increase in diameter of the predeter 
mined portion of the cylindrical body wall, a for 
mation of necks adjacent the ends of the cylindri 
cal body wall, and a formation of flanges at the 
ends of the cylindrical body wall in a single opera 
tion during said step of exerting a force on the 
mandrel. 

12. The method of claim 11 wherein 
said step of exerting a force on the mandrel results in 

a substantially simultaneous increase in diameter 
of the predetermined portion of the cylindrical 
body wall and formation of the necks and flanges 
thereon due to the step of . 

providing said mandrel to be so shaped as to contact 
the entire axial dimension of the cylindrical body 
wall substantially simultaneously. 

13. The method of claim 11 wherein 
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said step of exerting a force on the mandrel results in 
a progressive increase in diameter of the predeter 
mined portion of the cylindrical body wall and for 
mation of the necks and flanges thereon due to the 
step of 5 

providing said mandrel to be so shaped as to contact 
the cylindrical body wall progressively along its 
axial dimension as the force exerted on the man 
drel is increased. 

14. The method of claim 7 including the step of 
providing at least one flange forming member in the 
female die and 

providing the mandrel with means which will prevent 
the mandrel from entering into the flange forming 
member until after the cylindrical body wall has 
been moved into it as a result of said step of exert 
ing a force on the mandrel. 

15. The method of reforming the wall of a uniform 
hollow cylindrical body having a seam extending 20 
between the ends thereof comprising the steps of 
forming a neck adjacent at least one of the ends of 

the cylindrical body wall by 
restraining a longitudinal section of said wall ad 
jacent said at least one end from moving in a radial 
direction relative to the axis of the cylindrical 
body, 

increasing the diameter of a predetermined portion 
of the cylindrical body wall adjacent the neck thus 
formed, on the side of the neck away from the at 
least one end, and, 

prior to discontinuing said step of restraining alon 
gitudinal section of said wall, turning at least one 
end of the hollow cylindrical body outwardly, 
thereby forming a flange thereon. 

16. The method of claim 7 including the step of 
maintaining a predetermined portion of the cylindri 

cal body wall between the outwardly directed 
flange and the increased diameter portion at its 
original diameter to form a neck in the reformed 
wall. 

17. The method of reforming the wall of a hollow, 
straight cylindrical body having a first diameter com 
prising the steps of 

positioning the body between a female die and a 
male mandrel, 

exerting a force on the mandrel to force the body 
against the wall of the die, thereby progressively 
a. expanding a portion of the body into a uniform 

diameter central portion having a second diame 
ter greater than said first diameter, 

b. maintaining a predetermined portion of the 
body at the first diameter to provide a neck on 
the body intermediate the expanded portion and 
one end of the body, and 

c. turning the one end of the body outwardly in a 
uniform manner to form a closure-receiving 
flange thereon. 

18. The method of reforming the wall of a straight, 
uniform diameter, hollow cylindrical body into a 
reformed straight, uniform diameter, hollow cylindrical 
body, suitable to serve as a container, in which the 
reformed diameter is greater than the original uniform 
diameter comprising the steps of 

exerting a pressure on the interior of the body along 
a central portion thereof, thereby 
a. expanding it to the reformed diameter, 
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12 
b. maintaining relatively short predetermined por 

tions at opposite ends of the central portion at 
the original uniform diameter to form necks 
thereon, and 

c. turning the portions of the body on the sides of 
the necks away from the central portion out 
wardly to form closure-receiving flanges 
thereon. 

19. The method of reforming the wall of a hollow, 
non-flanged cylindrical body of uniform diameter com 
prising the steps of 

positioning the cylindrical body between a female die 
and a male mandrel, 

forming a neck adjacent at least one of the ends of 
the cylindrical body by 
exerting a force on said male mandrel, thereby 

a. restraining a longitudinal section of said cylin 
drical body adjacent said at least one end 
from moving in a radial direction relative to 
the axis of the cylindrical body, 

b. forming a radially outwardly directed flange 
at the at least one end of said cylindrical body 
adjacent said neck, and 

c. forcing substantially the remainder of the 
cylindrical body radially outwardly against the 
face of the female die. 

20. The method of reforming the wall of a non 
flanged hollow cylindrical body having a uniform 
diameter throughout the length of the wall thereof 
comprising the steps of 

positioning the body within a die and thereafter 
exerting a force within the body, thereby 

forming a neck adjacent at least one end of the 
wall of the cylindrical body by 
restraining a longitudinal section thereof ad 
jacent the at least one end of the wall from 
moving in a radial direction relative to the 
body axis, 

forming a radially outwardly directed flange between 
the neck thus formed and the adjacent end of the 
body wall by 
turning the portion of the body wall extending 
from the neck thus formed and the adjacent end 
of the body wall outwardly into a flange-receiv 
ing portion on the die, and 

expanding the cylindrical portion of he body wall on 
the opposite side of the neck from the flange by 
forcing it outwardly into contact with the die. 

21. The method of claim 20 wherein said step of ex 
panding the cylindrical portion of e body wall on the 
opposite side of the neck from the flange includes 

enlarging the diameter of at least a portion thereof 
to a dimension at least as large as that defined by 
a can closure end wall when the latter is sub 
sequently mounted on the radially outwardly 
directed flange. 

22. The method of claim 20 wherein said step of 
expanding the cylindrical portion of the body on the 

opposite side of the neck from the flange includes 
enlarging a portion of the cylindrical portion of the 
body against at least one area of distinctive 
diameter on the die to form a decorative ar 
rangement on a predetermined portion of the 
body wall. 

23. The method of claim 20 wherein said step of ex 
panding the cylindrical portion of the body on the op 
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posite side of the neck from the flange includes moving 
the cylindrical portion of the body against a preformed 
configuration on the surface of the die to reform the 
cylindrical portion of the body into a non-cylindrical 
configuration. 5 
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