
1                0 099 907                     2 Description
during forming. A profile requiring a small radius in conjunction with a
steep annular wall will give This invention relates to a method of
reshaping  rise to a tool section of insufficient strength to a bottom wall
of a container, and more particu-  support the stresses imparted to the
punch during larly but not exclusively to a method of reshaping  5   the
forming operation. a container which has been drawn from sheet        An
object of the present invention is to provide metal.
a method of reshaping a bottom wall of a con- US-A-3,730,383 and
US-A-3,760,751 de-         tainer in which the problems described above are
scribe a light weight metal container body com-  reduced. prising a side
wall and a bottom end wall which is   to  According to the invention there
is provided a substantially thicker than the side wall, said   method of
reshaping a bottom wall of a container bottom wall having an upwardly domed
central     having a side wall and said bottom wall, the side portion
therein with a substantially vertical wall  wall extending substantially
axially to a free edge section extending downward from the periphery
defining a mouth of the container, and the bottom of the domed portion to
an outwardly and up-   15   wall comprising a central panel, an annular
wall wardly flaring frustoconical shoulder leading into  extending from the
periphery of the central panel, the side wall of the container body. The
bottom  and an outwardly convex portion defining an end wall includes small
bend radii connecting the  annular support surface for the container, said
vertical wall section to the central domed portion  outwardly convex
portion joining the annular wall and to the flaring shoulder. A further
bend radius    20  to said side wall and including a transitional connects
the flaring shoulder to the side wall. The  portion integral with said side
wall, said method thinner side wall extends a substantial distance
comprising the steps of applying first support within the flaring shoulder.
Such prior art cans are  means to the mouth of the container and second
made from aluminium alloy and are wall ironed to  support means to the
central panel, and charac- create the relatively thin side wall and a thick
25  terised by applying a roll to the transitional bottom having a hollow
central portion. The      portion of the container, and by moving the roll
interior of the cans is coated with a protective  towards the container
axis so that relative rolling coating and the bottom end wall is pressed to
motion between the container and the roll re- final shape between a punch
engaging the exter-  shapes the transitional portion and tightens the nal
surface of the hollow portion of the bottom    30   curvature of the convex
portion. end and a hollow die entered in the can to support  In an
embodiment, the support means are an annulus of bottom end material around
the      rotated to rotate the container about its longi- hollow portion so
that co-operation of the punch  tudinal axis while the roll is applied to
the transi- and die pulled the end material to conform to the  tional
portion. Alternatively the container body punch and die profiles and create
a bottom end    35   may be held stationary and the work moved wall having
a domed portion supported by the      around it. vertical wall section.
It has been found that this invention permits the However it is in the
nature of materials such as  formation of a substantially vertical annular
wall tinplate and certain aluminium alloys to spring   in conjunction with
an outwardly convex portion back after cold work so that even if the punch
and    40   which is smaller in radius than that which can be die are close
fitting on the metal the so-called  produced by punch and die methods.
"vertical" wall of the bottom end wall will not be  Preferably, the
transition wall is frustoconical vertical when it is removed from the tools
and the  and the roll may have a substantially frusto- structural benefit
of the wall being vertical or  conical work surface the included cone angle
of nearly vertical is not practically and reliably   45   which is greater
than that of the transition wall so achieved.
that movement of the roll towards the second Furthermore, it is current
practice to draw a   support means increases the cone angle of the bottom
wall with an open profile to permit the   transition wall and tightens the
curvature of the spraying of lacquer onto the internal surfaces of  convex
bead. This reshaping of the transition wall the container. If the punch and
die used to reform    so   and the convex bead may move the annular wall
the bottom wall are a tight fit on the metal to  to extend at an
inclination to the container axis in obtain as upright a wall as possible,
there is a risk  the range of plus [err] to minus [err]. The convex bead
that the internal lacquer may be damaged by       may be tightened in
curvature as measured at the abrasion.
exterior surface of the bead to a radius in the The resistance of the
bottom wall to flexure is    55    range of 0.005 to 0.050 inches,
(0.127-1.27 mm). also dependent upon the radius of the outwardly    In an
embodiment, the transition wall is of 



convex band on which the container stands. The    arcuate cross section and
the roll has a profiled production of the vertical annular wall in conjunc-
work surface so that relative displacement of the tion with a small radius
stand bead is limited by  roll towards the second support means reshapes
the nature of the forming operation by which a    60   the transition wall
and tightens the curvature of bead of this type is produced between a punch
the convex bead. and die.                                           The
reshaping of the bottom wall of the con- To produce a bead of small radius,
the convex   tainer creates a shape better able to resist flexure radius of
the nose of the punch is limited to that  of the bottom  wall under the
influence of which will not penetrate the container material   66
pressures within the container. It is therefore 2    3                   0
099 907                        4 possible either to use the strengthened
end wall     the bottom wall profile after one possible reshap- to contain
higher internal pressures of alterna-     ing operation. In Fig. 2 the
[err] wall 2 is parallel to tively. to use thinner metal and still achieve
the cylinder axis of the container body 1. The bottom  wall performance
equivalent to that          transition wall 7 is frustoconical and extends
achieved by prior art methods.                  5    axially and inwardly
from the side wall 2 to join Embodiments of the present invention will now
the convex bead 6. The wall, extends a distance be described by way of
example and with ref-         (measured along the axis) of  approximately
.261" erence  to  the  accompanying  drawings  in          (66.04 mm) at an
angle denoted "[err]". The convex which:-
bead 6 has an external radius of curvature de- Fig. 1 is a side view of a
container shown half in    to   noted "R". The annular wall 5 extends
axially section before re-shaping;                           inwards from
the inner periphery of the bead 6 at Fig. 2 is an enlarged fragmentary
section show-    an angle denoted [err] to a vertical line parallel to ing
the reshaped bottom wall in full lines and the   the cylinder axis of the
container. The central container shape before reshaping in broken lines:
panel 4 is in the form of a dome of spherical Fig. 3 is a diagrammatic view
of apparatus for    15   radius approximately 2.0" (50 [err] mm) which
spans reshaping a container showing the container          the annular wall
5. The thickness of the metal of body in section before reshaping thereof;
the dome is denoted "t" and the height of the Fig. 4 is a like view of Fig.
3 after the bottom   centre of the dome above the extremity of the wall of
the container body has been reshaped;        convex bead 6 is denoted "H".
The diameter of Fig. 5 is a diagrammatic view of apparatus for    20   the
convex bead is denoted "0" and is measured reshaping a container showing a
second con-          across the extremities as indicated and is initially
tainer body in section before reshaping;             about 2.15", (54.61
mm). Fig. 6 is a like view to Fig. 5 after reshaping of   Fig. 3 shows
apparatus for reshaping the con- the container body;
tainer body 1. The apparatus  comprises a first Fig. 7 is a diagrammatic
view of reshaping    25    support means in the form of a rotatable pad 11,
a apparatus before reshaping of a can body shown       second support means
in the form of a domed in section;
chuck 12 which is similarly driven to rotate, and a Fig. 8 is a like view
to Fig. 7 after reshaping of  freely rotatable work roll 13 mounted for
move- the can body;                                        ment towards the
domed chuck 12. In Fig. 3 a Fig. 9 is a diagrammatic view of a further   30
container body 1 is supported  between the embodiment of reshaping
apparatus shown after        domed chuck 12 and the pad 11 which are
rotated the reshaping operation;                             such that the
container body is rotated about its Fig. 10 shows a still further
embodiment of        longitudinal axis. reshaping apparatus after the
reshaping oper-          The rotating pad 11 comprises a plug portion 18
ation;                                         36    entered into the neck
9 of the container body 1, Fig. 11 shows a further embodiment of reshap-
and a flange portion 19 engaged  with the flange ing apparatus and a
further embodiment of a          10 of the container body 1. The plug
portion 18 fits container body after reshaping; and                  within
the neck portion 9 to ensure centreing of Fig. 12 shows an enlarged
fragmentary section      the container body during rotation but not so of
the reshaped bottom wall of the container body    40   tightly as to cause
abrasive damage to the inter- shown in Fig. 11.
nal lacquer on the container body 1. Fig. 1 shows a container body 1 drawn
from a         The domed chuck 12 has a dome surface 12' sheet of aluminium
alloy and subsequently re-        having a curvature which conforms to the
curva- 



drawn and wall ironed to have a side wall 2          ture of the central
panel 4 so that the forces of thinner than a bottom wall 3. The bottom wall
3    45   rotation are delivered over the whole area of the comprises a
central panel 4, an annular wall 5       central panel 4. A steel domed
chuck has been extending from the periphery of the central panel    found
adequate but materials having a higher 4, and an outwardly convex portion
6, 7 defining     coefficient of friction may be used  if desired: for an
annular hollow support surface 6 on which the     example a rubber driving
surface may be used. container body may stand. The convex portion 6,   so
The work roll 13 is mounted for rotation on a 7 joins the annular wall 5 to
the side wall 2 and    mounting 17 which is movable towards and away
includes a transitional portion 7 integral with said  from the domed chuck
12 so that the work roll side wall 2. The annular support surface 6 in this
may be retracted after reshading to permit re- embodiment is formed by a
convex bead of             moval of the reshaped container. arcuate
cross-section and the transitional portion    55  The work roll 13 has a
generally frustoconical 7 extends from the outer periphery of the convex
work surface 14 the included cone angle of which bead 6 to the side wall 2.
The side wall extends    is greater than that of the [err] wall 7 of the
axially from the bottom wall to a shoulder 8, neck   container body 1. The
work roil [err] a limit ring 9, and flange 10 which define the mouth of the
15 extending beyond the work [err]. container. Typically the overall
diameter of the    60  To reshape the bottom wall [err] the container body
is 2.59", (65.79 mm).                           body 1, the work roll 13 is
moving radially with Fig. 2 shows on an enlarged scale a section of a
respect to the longitudinal axis  [err] the container fragment of the
container body 1, and in the         body 1 towards the domed chuck 12
whilst the drawing the broken lines show the bottom wall        container
body 1 is being rotated the  work roll profile before reshaping, and the
full lines show    65   surface 14 thus comes into [err]  with the 3    5
0 099 907                       6 transition wall 7 and reshapes the wall
7, the     radius of curvature R is controlled to have a value convex bead
6, and the annular wall 5 by com-     within the range of 0.005 to 0.040
inches, pression of the transitional portion between the   (0.127-1.016
mm). work surface 14 of the roll 13 and, the cylindrical  It is believed
that an increase in the pressure portion 16 of the domed chuck 12. The end
5    within a container body 1 such as is as described position of the work
roll 13 is illustrated in Fig. 4 in  with reference to Figs. 1 to 4, causes
the domed which the reshaped container is also shown.        central panel
4 and the annular wall 5 to move In the embodiment illustrated in Fig. 4,
the     axially and thereby cause a peripheral zone of bottom wall has been
reshaped such that the        metal of the annular wall to flow around the
annular wall 5 extends parallel to the longitudinal   to   convex bead to
distend the transition wall 7 until axis of the container body 1. If it is
desired to push  eversion finally takes place when the annular wall the
annular wall 5 further inwardly than the       metal is no longer adequate
to act as a hoop to position shown in Fig. 4 such that it extends at an
contain the forces delivered by the domed central angle to the longitudinal
axis, the cylindrical    panel. Therefore it is believed that in the
reshaped portion 16 is recessed slightly. However, any    15   bottom wall
produced as shown in Figs. 3 and 4 recess in the cylindrical portion 16
must not be   each  altered  parameter contributes to the excessively deep
otherwise it will be impossible   strength thereof. Thus, the tightened
external to remove the finished container from the domed    surface radius
"R" impedes distention; the con- chuck 12. An inclination to the axis of
between    trolled inclination of the annular wall impedes [err] and [err]
is practicable and gives rise to useful   20   flow into the bead; and the
increased inclination containers.                                        of
the transition wall 7 to the container axis brings During the application
of the work roll 13 to the  about a reduction in the diameter of the convex
transition wall 7 the inclination of the transition  bead so reducing the
area on which the internal wall to the container axis is increased as it
pressure acts. conforms to the work surface 14 of the roll 13.   25  The
following table records three examples of Also the internal radius of
curvature of the convex  the results obtained when reshaping can bodies
bead is reduced. By provision of a suitably dimen-  drawn from a disc of
aluminium alloy, No. 3004 (1 sioned work roll the internal radius of
curvature  to 1.5% Mn, 0.8 to 1.3% Mg bal. % Al), in the H 19 may be
reduced to zero, represented by a fold      temper condition. line.
However, for practical purposes the external   30 



35 40 45 60 65 4    0 099 907 [ERR]    9                   0099 907
10 The right hand column of the table shows that    taneously the
inclination of the annular wall 35 to in each example the internal pressure
at which     the axis of the can body is decreased as the small the dome
everted or reversed in shape was          bend portion is bent to a tighter
radius. The significantly greater after reshaping. This means  reshaped end
wall 33A illustrated in Fig. 8 is that the reshaped profile was
strengthened with-    5   suitable for cans subjected to thermal processing
out costly addition to the metal thickness. If     after filling. however
the original reversal pressure is ade-      In the embodiments described
above the chuck quate for any particular product, such as a less   is
shaped to conform to the finished shape of a carbonated beverage, then a
thinner starting disc  part of the bottom wall of the container body. may
be used to create the reshaped profiles so    to   Thus, it will be seen
from Figs. 3 and 4 that the saving metal.
surface 12' of the domed chuck 12 conforms to The method of reshaping may
also be used to      the curvature of the central panel 4, whilst in the
improve the performance of cans for processed      embodiment of Figs. 5
and 6 the surface of the foods which do not have to contain the high
chuck 22 conforms to the final shape of the central pressures associated
with carbonated beverages.    15   panel 24 and the annular portion 30. In
Fig. 5 a can body 21 is shown in apparatus      It has been found that many
shapes can be having a suitably shaped chuck 22 shortly before   formed
without it being necessary to conform the reshaping. The bottom wall of the
can body 21      surface of the chuck to the finished shape of the
comprises a central panel consisting of a flat     bottom wall. For
example, in the embodiment panel 24 surrounded by an inwardly convex    20
illustrated in Figs. 3 and 4 the reshaping is carried annulus 23 of arcuate
cross section. An annular    out by the work surface 14 of the roll 13 and
by the wall 30 extends from the periphery of the central  cylindrical
portion 16 of the chuck 12. Accord- panel 23, 24 and an outwardly convex
portion 26    ingly, instead of having the domed surface 12', joins this
annular wall to the side wall of the can  the chuck 12 could have a planar
surface spaced body 21. The convex portion 26 includes an    25   from the
central panel 4. exterior transitional surface 27 integral with said  In
some instances, for example, when oper- side wall and against which the
work surface 14 of  ating over long periods of time such that the work.
roll 13 is applied.                                roll and chuck reach
high operating temperatures, In Fig. 6 the work roll 13 has been applied to
the  there may be a tendency for the reshaped con- exterior surface 27 of
the peripheral outwardly   30   tainer body to stick to the chuck. This is
less concave portion 26 to reshape the bottom wall to   noticeable when the
end of the chuck is spaced have a frustoconical outer surface 28 extending
to  from the finished container body as suggested a tight convex bead 29
forming an annular          above, but even so, it may be desirable to
include support surface on which the can may stand.        in the apparatus
a knock-pad to eject the reformed During reshaping the inclination of the
annular   35   container from the chuck. wall 30 is changed such that it
supports the         An embodiment of apparatus including a annulus 23 so
that the inherently flexible flat    knock-out pad is shown in Fig. 9. It
will be panel 24 is supported by stiffened reshape por-    appreciated that
in many respects the apparatus tions, and the container side wall is
supported by  of Fig. 9, which is illustrated at the completion of a a
stiffened, tight radius "stand" bead connecting    40   reshaping operation
on the container body 1, is with the frustoconical exterior surface.
the same as the apparatus of Figs. 3 and 4 and like In Fig. 7 a can body
31, drawn from a sheet      parts have been accorded the same reference 



metal blank, has a side wall 32 and a bottom wall  numerals. The chuck 42
has a cylindrical portion 33. The bottom wall comprises a central panel 34,
16 and a planar end surface 43 spaced from the an annular wall 35 extending
from the periphery   45   central panel 4. A push rod 44 is arranged to of
said central panel, and an outwardly convex     extend through an axial
bore 45 of the chuck 42 portion 36, 37 connecting the annular wall to the
and carries at one end a knock-out pad 46. The side wall 32. The annular
wall 35 extends axially  other end of the push rod 44 is connected to and
radially outwardly. The convex portion 36, 37  conventional means (not
shown) for displacing includes a transitional portion 37 integral with the
so   the rod 44 towards the container body 1 after side wall 32, and a
planar portion 36 connected at  completion of the reforming operation to
eject the a small bend portion to said annular wall 35. The'  body 1 from
the chuck 42. convex portion 36, 37 define a hollow support        A
knock-out pad can be provided for any of the surface on which the can may
stand. The mouth      profiles of the bottom wall described and illus- of
the can is defined by a flange.            55   trated herein. However, a
knock-out pad is a The can body 31 is supported for rotation about
necessity if the reshaped container bottom wall its longitudinal axis by
means of a rotatable pad  encloses the chuck, for example, as in the em- 38
engaged with the mouth of the can and a chuck   bodiment shown in Fig. 10.
The apparatus of Fig. 39 engaged with the central panel 34.
10, which is illustrated at the completion of a As the can body 31 is
rotated about its axis, a    60   reshaping operation, is similar to that
of Fig. 9. work roll 40 is moved to bring its work surface to  However, it
will be seen that the chuck 52 has a bear upon the transition 37 of the can
so that     planar end surface 53 whose diameter is greater continued
movement of the work roll towards the    than that of the cylindrical
portion 16 such that a chuck 39 reshapes the transition 37 of Fig. 7 to a
divergent surface 54 is defined. Thus, in reform- frustoconical wall 41 as
shown in Fig. 8. Simul-   66   ing of the container body 1 the annular wall
5 is 6    11                  0 099 907                      12 pushed
against the surface 54 such that it extends  extends from the periphery of
the central panel 74 inwardly at an angle to the longitudinal axis of the
to an outwardly convex bead 76 of arcuate cross- container body. As the
annular wall 5 thus en-     section forming the support surface on which
the closes the chuck 52, the knock-pad 46 is necessary  can body may stand.
The transition wall 77 to remove the container body 1 from the chuck.  5
extends from the outer periphery of the convex The arrangement shown in
Fig. 10 can be used     bead 76 to the side wall 70. The concavity 67 is to
provide the profile illustrated therein which   formed in the transition
wall 77. includes a re-entrant dome. Alternatively, this      The
transition wall 77 extends axially and in- apparatus provides, for
materials with spring      wardly from the side wall 70 to join the convex
back, a method of ensuring that the annular wall 5    10   bead 76. The
wall 77 extends inwardly a distance I extends substantially parallel to the
longitudinal  of approximately 0.524" (13.31 mm). The convex axis of the
container body in the finished con-    bead 76 has an external radius of
curvature R tainer. Thus, in this case, the annular wall 5 would  which is
about 0.041 (1.04 mm). The central panel be reformed to extend inwardly at
a small angle    74 is in the form of a dome whose centre reaches to the
longitudinal axis, for example, up to 5 such    15   a height H above the
extremity of the convex bead that spring back would bring the annular wall
76 which is of the order of 0.396" (10.06 mm). The substantially parallel
to the longitudinal axis.   diameter D of the convex bead 76 is measured In
the embodiments described above work rolls    across its extremities as
indicated and is initially having a substantially frustoconical work
surface  about 2.074" (52.68 mm). are used, but other profiles of work
surface may    20  The bottom wall shape illustrated in Figs. 11 be used if
desired. For example, the work surface  and 12 enables filled cans to be
reliably stacked. may be arcuate or of an exponential character.     Thus,
the distance I between the convex bead 76 Fig. 11 shows apparatus for
reshaping the        and the external diameter of the side wall 70 is
bottom wall 61 of a can body 60. In this embodi-   sufficiently large such
that the beads 76 can be ment the can body 60 has been filled and a lid 62
25   engaged in a lid 62 of a further can within the affixed thereto before
the reshaping of the bottom  double seam 68 produced when fixing the lid 62
wall 61. The filled can is supported upside down   to the can body. In
addition, the double seam 68 is on a rotatable table 63 engaged with the
lid 62    arranged to nest in the concavity 67. The con- and a chuck 65 is
brought into contact with the    cavity 67 has a radius of curvature r in
the region 



bottom wall 61. The reshaping of the transitional    30   of 0.030"-0.075"
(0.76-1.90 mm), and in the portion between the central panel of the bottom
embodiment illustrated is about 0.076" (1.78 mm). wall 61 and the side wall
of the can body is       To achieve this the radius of curvature of the
performed using a roll 66. In this embodiment, the  radiussed edge r' of
the roll 66 is preferably of the roll 66 has a cylindrical work surface
with a      order of 0.020"-0.050" (0.51-1.27 mm). radiussed edge r' which
is arranged to form a    35  Whilst the method has been described in terms
concavity 67 in the exterior surface of the transi-  of containers made
from aluminium alloys the tional portion of the bottom wall 61.
method may be applied to container materials In Fig. 11 the can is shown to
be filled and to be  such as tinplate, aluminium  and aluminium supported
such that its axis extends vertically    alloys. during the reshaping
operation. Of course, it   40 could be reshaped before filling and/or with
its   Claims longitudinal  axis  extending   horizontally. Similarly, the
other embodiments of the             1. A method of reshaping a bottom wall
(3; 33; apparatus illustrated can be used to reshape filled  61) of a
container (1; 21; 31; 60) having a side wall containers and it is a matter
of choice whether the    45   (2; 32; 70) and said bottom wall, the side
wall container bodies are supported such that their     extending
substantially axially to a free edge (10) longitudinal axes extend
vertically, horizontally or  defining a mouth of the container, and the
bottom indeed at an inclination, during the reforming     wall (3; 33; 61)
comprising a central panel (4; 23; operation.
24; 34; 74), an annular wall (5; 30; 35; 75) The can body 60 illustrated in
Fig. 11 has a    50   extending from the periphery of the central panel,
bottom wall 61 which has been reformed into a      and an outwardly convex
portion (6,7; 28; 29; 36; shape which is particularly designed to enable
37; 76,77) defining an annular support surface (6; filled cans to be
reliably stacked. An enlarged    26; 36; 76) for the container, said
outwardly section of a fragment of the can body 60 is shown  convex portion
joining the annular wall (5; 30; 35; in Fig. 12. The can body 60 has been
formed by    55   75) to said side wall and including a transitional
drawing and wall ironing to have a side wall 70    portion (7; 27; 37; 77)
integral with said side wall thinner than the bottom wall 61. The bottom
wall   said method comprising the steps of applying comprises a central
domed panel 74 around          first support means (11; 38; 63) to the
mouth of which a hollow support surface 76 extends, the     the container
and second support means (12; 22; support surface 76 being defined by an
outwardly   60   39; 42; 52; 65) to the central panel, and charac- convex
portion 76, 77 connecting the side wall 70  terised by applying a roll (13;
40; 661 to the to an annular wall 75. The outwardly convex
transitional portion (7; 27: 41; 77) of the con- portion includes the
transitional portion 77 integ-  tainer, and by moving the roll towards the
con- ral with the side wall 70. In the embodiment       tainer axis so that
relative rolling motion between shown in Figs. 11 and 12, the annular wall
75    65   the container and the roll reshapes the tran- 7    11
0 099 907                       12 pushed against the surface 54 such that
it extends  extends from the periphery of the central panel 74 inwardly at
an angle to the longitudinal axis of the  to an outwardly convex bead 76 of
arcuate cross- container body. As the annular wall 5 thus en-      section
forming the support surface on which the closes the chuck 52, the knock-pad
46 is necessary  can body may stand. The transition wall 77 to remove the
container body 1 from the chuck.  5   extends from the outer periphery of
the convex The arrangement shown in Fig. 10 can be used      bead 76 to the
side wall 70. The concavity 67 is to provide the profile illustrated
therein which   formed in the transition wall 77. includes a re-entrant
dome. Alternatively, this      The transition wall 77 extends axially and
in- apparatus provides, for materials with spring       wardly from the
side wall 70 to join the convex back, a method of ensuring that the annular
wall 5    10   bead 76. The wall 77 extends inwardly a distance I extends
substantially parallel to the longitudinal  of approximately 0.524 (13.31
mm). The convex axis of the container body in the finished con-     bead 76
has an external radius of curvature R tainer. Thus, in this case, the
annular wall 5 would  which is about 0.041" (1.04 mm). The central panel be
reformed to extend inwardly at a small angle     74 is in the form of a
dome whose centre reaches to the longitudinal axis, for example, up to 5
such    15   a height H above the extremity of the convex bead that spring
back would bring the annular wall       76 which is of the order of 0.396"
(10.06 mm). The 



substantially parallel to the longitudinal axis.    diameter D of the
convex bead 76 is measured In the embodiments described above work rolls
across its extremities as indicated and is initially having a substantially
frustoconical work surface   about 2.074" (52.68 mm). are used, but other
profiles of work surface may    20  The bottom wall shape illustrated in
Figs.  11 be used if desired. For example, the work surface   and 12
enables filled cans to be reliably stacked. may be arcuate or of an
exponential character.      Thus, the distance I between the convex bead 76
Fig. 11 shows apparatus for reshaping the         and the external diameter
of the side wall 70 is bottom wall 61 of a can body 60. In this embodi-
sufficiently large such that the beads 76 can be ment the can body 60 has
been filled and a lid 62    25   engaged in a lid 62 of a further can
within the affixed thereto before the reshaping of the bottom  double seam
68 produced when fixing the lid 62 wall 61. The filled can is supported
upside down    to the can body. In addition, the double seam 68 is on a
rotatable table 63 engaged with the lid 62     arranged to nest in the
concavity 67. The con- and a chuck 65 is brought into contact with the
cavity 67 has a radius of curvature r in the region bottom wall 61. The
reshaping of the transitional    30   of 0.030"-0.075 (0.76-1.90 mm), and
in the portion between the central panel of the bottom     embodiment
illustrated is about 0.076" (1.78 mm). wall 61 and the side wall of the can
body is        To achieve  this the radius of curvature of the performed
using a roll 66. In this embodiment, the  radiussed edge r' of the roll 66
is preferably of the roll 66 has a cylindrical work surface with a
order of 0.020"-0.050" (0.51-1.27 mm). radiussed edge r' which is arranged
to form a    35   Whilst the method has been described in terms concavity
67 in the exterior surface of the transi-  of containers made from
aluminium alloys the tional portion of the bottom wall 61.
method may be applied to container materials In Fig. 11 the can is shown to
be filled and to be  such as tinplate, aluminium  and aluminium supported
such that its axis extends vertically     alloys. during the reshaping
operation. Of course, it   40 could be reshaped before filling and/or with
its    Claims longitudinal  axis  extending   horizontally. Similarly, the
other embodiments  of the             1. A method of reshaping a bottom
wall (3; 33; apparatus illustrated can be used to reshape filled  61) of a
container (1; 21; 31; 60) having a side wall containers and it is a matter
of choice whether the    45   (2; 32; 70) and said bottom wall, the side
wall container bodies are supported such that their      extending
substantially axially to a free edge (10) longitudinal axes extend
vertically, horizontally or  defining a mouth of the container, and the
bottom indeed at an inclination, during the reforming      wall (3; 33; 61)
comprising a central panel (4; 23; operation.
24; 34; 74), an annular wall (5; 30; 35; 75) The can body 60 illustrated in
Fig. 11 has a    50   extending from the periphery of the central panel,
bottom wall 61 which has been reformed into a       and an outwardly convex
portion (6, 7; 28; 29; 36; shape which is particularly designed to enable
37; 76,77) defining an annular support surface (6; filled cans to be
reliably stacked. An enlarged     26; 36; 76) for the container, said
outwardly section of a fragment of the can body 60 is shown   convex
portion joining the annular wall (5; 30; 35; in Fig. 12. The can body 60
has been formed by    55   75) to said side wall and including a
transitional drawing and wall ironing to have a side wall 70     portion
(7; 27; 37; 77) integral with said side wall thinner than the bottom wall
61. The bottom wall    said method comprising the steps of applying
comprises a central domed panel 74 around           first support means
(11; 38; 63) to the mouth of which a hollow support surface 76 extends, the
the container and second support means (12; 22; support surface 76 being
defined by an outwardly    60   39; 42; 52; 65) to the central panel, and
charac- convex portion 76, 77 connecting the side wall 70  terised by
applying a roll (13; 40; 66) to the to an annular wall 75. The outwardly
convex        transitional portion (7; 27; 41; 77) of the con- portion
includes the transitional portion 77 integ-  tainer, and by moving the roll
towards the con- ral with the side wall 70. In the embodiment        tainer
axis so that relative rolling motion between shown in Figs. 11 and 12, the
annular wall 75    65   the container and the roll reshapes the tran- 7
13                  0 099 907                      14 sitional portion (7;
27; 37; 77) and tightens the  die Mittelplatte angelegt wird, dadurch
gekenn- curvature of the convex portion (6; 7; 28; 29; 36;  zeichnet,
da[err] eine Rolle (13; 40; 66) an den 37; 76; 77).
Ubergangsteil (7; 27; 41; 77) des Behalters ange- 



2. A method according to Claim 1, wherein the    legt wird und daB die
Rolle derart in Richtung auf container (1; 21; 31; 60) is rotated about its
5    die Behilterachse bewegt wird, daB eine relative longitudinal axis
while the roll (13; 40; 66) is   Rollbewegung zwischen dem Behilter und der
applied to the transitional portion.               Rolle den Obergangsteil
(7; 27; 37; 77) umformt 3. A method according to Claim 1 or 2, wherein
und die Krummung des nach auBen gewolbten the side wall (2; 32; 70) of the
container is      Teils (6; 7; 28; 29; 36; 37; 76; 77) verengt.
cylindrical, and the transition portion (7; 27; 37;    10  2. Verfahren
nach Anspruch 1, dadurch gekenn- 77) is frustoconical, characterised in
that the roll  zeichnet, daB der Beh3lter (1; 21; 31; 60) um seine (13; 40)
has a substantially frustoconical work    Ungsachse gedreht wird, wahrend
die Rolle (13; surface (14) the included cone angle of which is   40; 66)
an den Ubergangsteil angelegt wird. greater than the included cone angle of
the          3. Verfahren nach Anspruch 1 oder 2, wobei die transitional
portion so that the relative displace-   is   Seitenwand (2; 32; 70) des
Behilters zylindrisch ment of the roll towards the second support
und der Ubergangsteil (7; 27; 37; 77) kegel- means increases the cone angle
of the transition   stumpfformig ist, dadurch gskennzeichnet, daB portion
and tightens the curvature of the convex   die  Rolle (13; 40) eine  im
wesentlichen portion.
kegelstumpfformige Arbeitsflache (14) hat, deren 4. A method according to
any preceding claim,   20   eingeschlossener Kegelwinkel groBer als der
ein- characterised in that the relative displacement of  geschlossene
Kegelwinkel des Ubergangsteils ist, the roll (13; 40; 66) and the second
support means  so daB die relative Verschiebung der Rolle in (12; 22; 39;
42; 52; 65) moves the annular wall to  Richtung zur zweiten
Stutzeinrichtung den Kegel- extend at an angle to the longitudinal axis of
the  winkel des Ubergangsteils vergroBert und die container within the
range of plus 50 to minus 50.   25   Krummung des nach au~en gew6lbten
Teils ver- 5. A method according to any preceding claim,    engt.
characterised in that the convex portion (5; 30;     4. Verfahren nach
einem der vorangehenden 35; 75) is reduced in curvature to have a radius,
as  Anspriche, dadurch gekennzeichnet, daB die re- measured at the exterior
surface of the bead, in   lative Verschiebung zwischen der Rolle (13; 40;
the range of 0.005 to 0.050 inches, (0.127 to 1.27    30   66) und der
zweiten Stutzeinrichtung (12; 22; 39; mm).
42; 52; 65) die ringf6rmige Wand so bewegt, daB 6. A method as claimed in
Claim 1 or Claim 2,    sie in einem Winkel bezuglich der Langsachse des
wherein the side wall 170) of the container is     Behilters verliuft, der
im Bereich zwischen +5 cylindrical, and the transition portion (77) is out-
und -5 liegt. wardly convex, characterised in that the roll (66)   35  5.
Verfahren nach einem der vorangehenden has a radiussed edge (r') so that
relative displace-  Anspruche, dadurch gekennzeichnet, daB die ment of the
roll towards the second support        Krummung des nach auBen gewolbten
Teils (5; means tightens the curvature of the convex por-    30; 35; 75)
derart verringert wird, daB sic einen tion to form a convex bead (76) to
provide a       Radius erhalt, der, an der auBeren Oberflache des support
surface on which the container can stand,   40   Wulstes gemessen, im
Bereich von 0,005 bis and forms an annular concavity (67) in the transi-
0,050 Zoll (0,127 bis 1,27 mm) liegt. tional portion (77).
6. Verfahren nach Anspruch 1 oder Anspruch 2, wobei die Seitenwand (70) des
Behalters zylin- Patsntanesprche                                    drisch
und der Ubergangsteil (77) nach ausen u   gew6lbt ist, dadurch
gekennzeichnet, daB die 1. Verfahren zur Umformung einer Bodenwand
Rolle (66) eine gerundete Kante (r') aufweist, so (3; 33; 61) sines
Behalters (1; 21; 31; 60), der eine  daB eine gegenseitige Verschiebung der
Rolle in Seitenwand (3; 32; 70) und die Bodenwand auf-      Richtung zur
zweiten Stutzeinrichtung die Krum- weist, wobei sich die Seitenwand im
wesent-        mung des nach AuBen gewolbten Teils so ver- lichen axial zu
einer freien Kante (10) erstreckt, die   so   engt, daB sich ein nach auBen
gewolbter Wulst eine Offnung des Beh3lters bildet, und wobei die   (76) als
StGtzflache bildet, auf der der Behalter Bodenwand (3; 33; 61) eine
Mittelplatte (4; 23; 24;  stehen kann, und daB sich eine ringformige Emn-
34; 74), sine ringf6rmige Wand (5; 30; 35; 75), die  ziehung (67) im
Ubergangsteil (77) bildet vom Umfang der Mittelplatte ausgeht, und einen
nach auBen gewolbten Teil (6, 7; 28; 29; 36; 37;    s   Rwendlutlons 76;
77) aufweist, der eine ringformige Auflage- flache (6; 26; 36; 76) des
Behalters bildet, wobei   1. Procidi de refaqonnage d'une paroi de fond der
nach aulen gewolbte Toil die ringformige       (3; 33; 61) d'un recipient
(1; 21; 31; 60) compor- Wand (5; 30; 35; 75) mit der Seitenwand verbin-
tant une paroi lat6rale (2; 32; 70) et cette paroi de det und elnen
Ubergangsteil (7; 27; 37; 77)   60   fond, Ia paroi laterale s'etendant
essentiellement 



aufweist, welcher mit der Seitenwand einstOckig    axialement vers un bord
libre (10) definissant un ist, wobei das genannte Verfahren die Arbeits-
orifice du recipient, et la paroi de fond (3; 33; 61) schritte umfa~t, dag
eine erste Stutzeinrichtung   comprenant une plaque centrale (4; 23; 24;
34; 1 1; 38; 63) an die Offnung des Behilters und eine  74), une paroi
annulaire (5; 30; 35; 75) partant de zweite Stutzeinrichtung (12; 22; 39;
42; 52; 65) an    6s   la p6ripherie de la plaque centrale ainsi qu'une 8
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I partie exterieurement convexe (6, 7; 28; 29; 36;       forme de la partie
de transition, de telle sorte que 37; 76, 77) definissant une surface de
support        le deplacement relatif du cylindre vers le second annulaire
(6; 26; 36; 76) pour le r6cipient. cette     moyen de support accroisse
l'angle de c6ne de la partie exterieurement convexe reliant la paroi
partie de transition et renforce la courbure de la annulaire (6; 30; 35;
75) 3 la paroi laterale precitee  5    partie convexe. et comprenant une
partie de transition (7; 27; 37;       4. Proc6d6 suivant l'une quelconque
des reven- 77) solidaire de cette paroi laterale, ce proc6de      dications
pr6c6dentes, caracteris6 en ce quo le comprenant l'application d'un premier
moyen de         d6placement relatif du cylindre (13; 40; 66) et du support
(1 1; 38; 63) A l'orifice du recipient et d'un  second moyen de support (1
2; 22; 39; 42; 52; 65) second moyen de support (12; 22; 39; 42; 52; 65).
t0   fait d6placer Ia paroi annulaire de maniere 3 ce A Ia plaque centrale,
et 6tant caracterise par         qu'elle s'dtende suivant un angle par
rapport a l'application d'un cylindre (13; 40; 66) 3 la partie  l'axe
longitudinal du recipient de l'ordre de +5 i de transition (7; 27; 41; 77)
du r6cipient, et par le  moins 5. deplacement du cylindre vers 'axe du
r6cipient           5. Proc6de suivant l'une quelconque des reven- de telle
sorte que tout mouvement de roulement    is   dications prec6dentes,
caracteris6 en ce que la relatif entre le recipient et le cylindre
refaponne la  courbure de la partie convexe (5; 30; 35; 75) est' partie de
transition (7; 27; 37; 77) et renforce la    reduite de maniere A avoir un
rayon, tel que courbure de la partie convexe (6; 7; 28; 29; 36;
mesure b la surface exterieure du talon, de l'ordre 37; 76; 77).
de 0,127 3 1,27 mm (0,005 3 0,050 pouce). 2. Proced6 suivant la
revendication 1, caracte-    20  6. Procede  suivant l'une ou  l'autre des
rise on ce quo le recipient (1; 21; 31; 60) tourne     revendications 1 et
2, dans lequel la parol laterale autour de son axe longitudinal pendant quo
le         (70) du recipient est cylindrique at la partie de cylindre (13;
40; 661 est applique A la partie de      transition  (77) east convexe vers
l'exterieur, transition.
caracterise on ce que le cylindre (66) comporte un 3. Procede suivant l'une
ou l'autre des revendi-    26   bord arrondi Wr') de tolle sorte quo tout
d6place- cations 1 et 2, dans lequel la paroi laterale (2; 32;  ment
relatif du cylindre vers le second moyen de 70) du r6cipient est
cylindrique et la partie de       support renforce la courbure de la partie
convexe transition (7; 27; 37; 77) est tronconique, caracte-   pour former
un talon convexe (76) pour constituer ris6 en ce quo le cylindre (13; 40) a
une surface de   une surface de support sur laquelle pout venir travail
sensiblement tronconique (14), dont l'an-    30   s'appuyer le recipient,
et forme une concavite gle de cone form6 est superieur A l'angle de c6ne
annulaire (67) dans la partie de transition (77). 35 40 45 so 55 60    


