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I nvention relates, in general, to tapered con- 5 tainers formed from
netal or other material and used for food or beverages and relates, in
particular, to a nethod and apparatus for formng tall tapered containers
by a drawi ng and redraw ng nethod with such containers being capabl e of
bei ng Rgsted or stacked for transportation. In sonme industries, netal
cont ai ners-or cans are ac- tually nade or forned at one | ocation and
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. top, bottom, and body, remote fabrication of the containers

presented relatively minor problems. In that situation, the
tops and bottoms and the body were formed at the first
location with the can body flattened out and shipped flat.
Therefore, efficient use of shipping space was readily
possible. With that system, at the site at which the con-
tainer was to be filled, the container body could be formed
to its final cylindrical configuration and welded following

- attachment of the bottom, filling of the container and

.attachment of the top. '

-5 : More rec.ently, the soldered or welded seam of the
three-piece container has become somewhat objectionable,
because of the fact that the seamlhas=to be coated with a
special material and, in addition to the obvious expense of
.such speeial coating, coating adhesion problems also often
arise.

Accordingly, large segments of various industries have
moved .to the so-called "two-piece" can wherein one drawn
piece constitutes the cylindrical container body and bottom
wall and a second piece comprises the top.

35 - These containers, of course, are eminently suitable
for the purposes for which they are used and have found wide
-acceptance. As already mentioned, however, in many in-



2 stances, the containers are still actually nanufactured at one |ocation
~and filled in another and with the two-piece container, .serious shipping
probl ens are created because the containers cannot be flattened out for

shi ppi ng purposes 5 after having been drawn and redrawn to the final
cylindrical body configuration. The obvious difficulty is that each
cont ai ner occupies a given cubic space and, therefore, that cubic voluﬁe__
in large quantities, is substantial, making shipping costs 10 . excessfve. .
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. that these congalners can nest one within the other. 1In
this way, more efficient use of shipping space is achieved.
15 One example of such an approach can be seen in burgin U.S.
Patent 4,366,696, |

There are, however, still problems present, because it
is important that the containers do not stick together, and
it is also difficult to draw a tapered wall whiie avoiding

20 wrinkles and maintaining uniform wall_thickness.

Thus, while tapered containers capable of nesting or
stacking have been constructed of molded plastic, as can be
seen in Woodley U.S. Patents 4,102,467 and 4,184,444, and
tapered containers have been produced by.impact extrusion, ;;

25 as can be seen in Habash U.S. Patent 3,814,040, the wrin-
kling problems encountered with drawing metal still exist.

The Durgin Patent referred to above represents one
solution in that wrinkling is permitted in the first stage
operation and then eliminated by diametrically expanding the

30 container in a second stage.

Another solution, particularly applicable to relative-
‘ly short containers; can be seen in Bulso U.S. Patent
4,503,702 wherein a two-stage drawing operation is employed
with the container being first drawn and tapered to about

35 one-half of its final heighth, following which it is drawn
to its final heighth in a second operation.



4,503,702 wherein a two-stage drawi ng operation is enployed with the
container being first drawn and tapered to about 35 one-half of its final
hei ghth, following which it is drawn t@its final heighth in a second
operation. 3 Wiile this approach is satisfactory, particularly with
regard.to relatively short containers,. it has been found that difficulties
are engountered when it is attenpted to enploy this process with taI
containers:. In.that regard, for purposes of this .application, "short"
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is a tendency to lose control of the material between the
punch and the die thereby causing wrinkling in the container
wall. This could only be avoided, if at all, by a laborious
series of short draws. |
. Further prior art of general interest with regard to
tapered containers in general can be seen in Seymour U.S.
Patent 1,183; ©Siemonsen U.S. Patent 3,695,084; Garnett
.. U.S. Patent 3,786,667; Close U.S. Patent 3,811,393; valek
U.S. Patent 4,051,707; and Arfert U.S. Patent 4,263,800,
' It is believed, however, that none of these prior art
patents effectively disclose a method and apparatus for
forming. a wrinkle-free, uniform thickness, tapered, rela-
2. . tively tall container by the draw and redraw method.
' It has been discovered that a satisfactory tall,
. tapered container can be produced by subjecting the same to
a short series of draws and redraws wherein the final
heighth of the container is achieved only through such
30 drawing operations and wherein the taper is imparted only in
the latter stages. of the operation.

We shall describe hereinafter a method and apparatus
in accordance with this invention for producing a tall,
.tapered container by drawing and redrawing wherein the

35 container wall is wrinkle free and the container has a

suitable taper for nesting and stacking while being capable



hei ght h .of the container is achieved only through such 30 drawing
~operations and wherein the taper is inparted only in the latter stages of
the operation. W shall describe hereinafter a nmethod and apparatus in
accordance with this invention for producing a tall, tapered contai ner by
drawi ng and redraw ng wherein the 35 container wall is winkle frgg-and
the container has a suitable taper for ‘nesting and stacking while befng
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its inal 1length while pulling material from the

15 transition portion imparting a tapered éonfiguration to
the sideWall;' and applying a holding pressure to said
inwardly extending shoulder during the step of fedrawihg
and the step of further redréwing so as to maintain a
shoulder portion in the formed container.

20 _ In the preferred practice of the invention
described below, the taper imparted to the sidewall is
approximately 1.5°. During the redrawing step it is
preferred that an annular external ridge is imparted to
the cup. A bottom profile may be imparted to” the cup e

25 following the further redrawing step. To achieve this it N/
is preferred that the cup is redrawn slightly overlength,
the bottbm.profilé is imparted and the cup reduced to its
final'length. _

The cup may also be formed with a radially

30 projecting fiange in the further redrawing step, the
flange being subsequently trimmed.

According to another aspect of the invention there
is provided a method of forming a tall tapered container
from a preformed cup having a substantially. straight

35 sidewall, comprising the steps of: redrawing the cup to

| form a partial length cup having first and second straight
sidewall portions and a transition portion intérconnecting
said first and second sidewall portions and providing an



25 following the, further redrawing step. To achieve this it is preferred
that the cup is redrawn slightly overlength, the bottomprofile is inparted
and the cup reduced to its final length. The cup may al so be forned with a
radially 30 projecting flange in the further redrawi ng step, the flange

bei ng .subsequently trimred. According to andbther aspect of the invention
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di¢ to engage the cup and draw the sane, .in cooperation with said die, into
2 S ial | engPh COBREENESHRITRY 11 1 8 TAgAly actuated "pressiré S18eve

movable toward and away from said die; said pressure
15 sleeve engaging the bottom of the cup upon movement toward
said die; said die center being movable toward said die
to engage the cup and draw the same, in cooperation with
said die, into a partial length container having first and
second substantailly straight sidewall portions

20 interconnected by a transition portion: at a second
station, a second die having a substantially straight
walled cavity; a second die center having a tapered

periphery and being movable toward said second die to

- further elongate said container while maintaining said
25 first and second substantially straight sidewall portions
énd at least a part of said transition portion: at a
third station, a third die having a tapered die cavity:

and a third die center having a tapered periphery and
being movable toward said third die to further elongate

30 said container and impart a taper to the sidewall thereof.
In a still further aspect of the invention there is

provided apparatus for forming a tapered container from a

blank of material, comprising: at a first station, a
fixed redraw die; a blank and draw punch, movable toward
35 and away from said redraw die; a. die center movable

toward and away from said redraw die: said blank and draw
punch wiping the blank over the top of the redraw die upon
movement toward said redraw die to form an inverted cup:



second substantailly straight sidewall portions 20 interconnected by
a transition portion; at a second station, a second die having a
substantially straight walled cavity; a second die center having a

t apered periphery and being novable toward said second die to further

el ongate said container while maintaining said 25 first and second -
substantially straight sidewall portions and at |east a part of saidw -
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15 substantially straight walled cavity; a third die center

a

having a tapered periphery and being movable toward said
third die to further elongate said container while
maintaining said.first and second substantially straight.
sidewall portions and at least a part of said transition
20 . portion: at a fourth station, a fourth die having a
tapered die cavity; and a fourth die center having a
tapered periphery and being movable toward said fourth die
to further elongate said container and impart a taper to
the sidewall thereof. - _
25 The formation of a tall tapered container by means ':;
of the method and apparatus of the invention wilijnow be
more fully described with reference to the accompanying
drawings, in which: _ |
FIGURES 1 through 7 are sectional views of the
30 container at various stages of its formation.

FIGURE 8 is a sectional elevational view showing
the position of the apparatus at the first station
following forming of the inverted cup.

FIGURE 9 is a sectional elevational view of the

35 apparatus at the first station following reverse drawing
of the inverted cup.

FIGURE 10 is a sectional elevational view of the
apparatus at the second station showing the first redraw



strai ght sidewall portions interconnected by a transition portion; at a
third station, athird die having a 15 substantially straight walled
cavity; a third die center having a tapered periphery and bei ng novabl e
toward said third die to further elongate said container while maintaining
said fjrst and second substantially straigh? sidewall portions and at | east
a partjof said transition 20 portion; at a fourth station, a fourth
di e haVi ng-a t@bekke €R- cavity; and a fourth die center having a tapered
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FIGURE 14 is a sectional elevational view showing
15 an 6ptiona1 trimming station and the position of the

éppératus thereat.



-t he poéition of the apparatus at the third station follow ng

the third

redrawi ng of container and inpartinésﬁf the taper to the sidewall. 10
FIGURE 13 is a sectional elevational view show ng the position of the
apparatus at a fourth station followi ng final drawi ng and the opti onal

profiling of the bottomof the container. FIGURE 14 is a sect

i onal

el evational view showng 15 an optional - trinmmng station and t he ;7/\
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operation shown ings.

words, cup C could be formed conventionally to the configu-

4

ration of FIGURE 2 and then transferred to the apparatus of

this invention. What is illustrated and described herein,
then, is a combination of two operations.

Therefore, referring to FIGURE 1, it will be assumed
that a blank of material constituting the starting workpiece
has been provided from a sheet or coil and that blank has

been formed into an inverted cup 1IC “having a bottom or

center panel B and a sidewall SW.

In FIGURE 2, it will be seen that the inverted cup IC
has been effectively turned inside out and deepened to form
the cup C, again having a bottom B and a sidewall SW.

FIGURE 3 of the drawings illustrates the second effec-
tive redraw of the press'whezein_a shoulder S is formed, as
will be described subsequently, and wherein the cup has
begun to assume its final length dimension. It will be

noted that this sidewall SW, however, is straight at this

point.
Referring next then to FIGURE 4, it will be seen that
the cup C has been further redrawn, still maintaining the

'shoulder S and further elongating the sidewall SW with the

sidewall retaining its essentially straight condition.
Effectively; some of the materiel in the shoulder S has
been pulled out by the draw. However, a transitional bead

R
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has been effectivel'y turned inside out and deepened to form 25 the cup C
again having a bottomB and a sidewall SW FIGURE 3 of the draw ngs
illustrates the second effec- tive redraw of the press wherein a shoulder S
is formed, as will be described subsequeftly, and wherein the cup has begun
to asgyrreltsflnal | engt h di nensi on. It will be 30 noted that this

si dewall, SW however, is straight at this point. Referring next then to
FIGQURE 4, it will be seen that the cup C has beenr-further redrawn, stil

mai nt ai ni ng tWehQﬁobbéérrstanaeﬁuﬂpﬁeﬂnéﬁéﬁ@@mﬁﬁéstﬁ@osﬁdéﬂaghtsmpwﬂﬂﬁnshe

- 35 sidewald oyetaigahiad 1l w.essentially straight condition. Effectively,
some of the material_in the shoul der S has been pulled out E%% draw

However, a transitifdiEiRbexd ePraFaRtim? pounther £ Hnrgahr Ltwo
strai ght por t ismtst infg HihdewanulawW ektEURE15ridgecrefibs pui-pldssélerwleicfmgaitlnn
of the cupsC,. t a roexfer S I
5 be descri b%eg é {Q d Bg?éﬁgaﬁ tntg %nié%%{l%\/\f igf |S¥1¥;It%ge%ur ed
l ength and i nﬁrﬂﬁh@qmedap?@nm Andwinpribeing the me;nr eﬂl’olfctl wBiwkd [be

Here, the rerreﬂrnlme rws@xﬂéloe M e Crpdsd ! on@l » OpS{d Oy [RE€d e 1135 f1f&he
pulled out. FIGURE 6 jllustrates anotlo%;atl step, i n, the manufac- turing

process mhermﬁfﬁqﬁ%?kﬁqﬁ%lVOFFé?nbo%t br%tied to forma
profiled bottom PB,rydure & GUREs¥ritédsant rcqitﬁ%riaﬂe Pagsi i echd nm’.ufac-

part of the SHOUYE SRaeDathttslfmEht FRFMERGY: AaRtt T EaEs "X Mt
14 for a descripyf bledftae Mo mpparatafs 1&d bedttiesd PBac ebdadrey FEGURBr Tn Ihlaus-
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' wherein the flange area which was formerly part of the
shoulder S has been trimmed.
-3 ‘Turning then to FIGURES 8 through 14 for a description
- of the apparatus and method necessary to form the container,

it will again be ‘noted that the blanking step has been
omitted.

Accordingly, FIGURE 8 illustrates apparatus which is
incorporated into a double acting press of the type general-
ly disclosed in Ridgway U.S. Patent 3,902,347 and having
movable inner and outer slides which reciprocate toward and
away from a fixed base and wherein the timing of “the move-

' ‘ment of each can be independently controlled.

Pt - To that end, an inner die holder 10 carries a die
center riser 11 secured thereto by suitable screws lla. On
. the projecting end of the die center riser 11, a die center
12 is secured by a screw 13, while connecting air passages
1l1b and 12a are provided in the riser 11 and die center 12.
i - The outer slide of the press carries an: outer die
hoider 20 and a blank and draw punch 21 is secured thereto

by a punch retalner 22 and suitable screws 22a.
| An upper cyLlnder 23 1s carried by the outer die holder
- 20 and an upper\plston 24, ;ec1procates within that cylinder
35 under f£luid preéﬁhre thfﬁégh port 23a. Disposed below the
upper piston 24, Mstacked relationship therewith, is a



Accordingly, FIGURE 8 illustrates apparatus which is incorporated into a
doubl e acting press of the type gegeral- |y disclosed in R dgway U.S.

Pat ent 3, 902, 347 and havi ng novabl e i nner and outer slides which

reci procate toward and away froma fixed base and wherein the tim ng of
-the nove- nment of each can be independently controlled. To that end,_. -an

inner die holder 10 carries a die center riser 11 secured thereto-bﬁ~{«g
suitable screws Ila. On the projecting end of the die center riser 1Iy~a * »
di e cent ePreBsurecRleeve hgsSawhdchy i, again, cBAVabLenynder -PresspEe || p
and 12a-a@Qdmw§mg¥5hizut¢5wéf§efhélfgﬁdddbesaegner 12. The outer- slide of

th ' di | d 20 d bl ank A 1is .
secured ther ot 318 LA dpasal dhe B hry Srieat X SICLH R e, ©
cylinder ndherala30; ecabyiébeaoblankdicmthadipe 2D sedunedupgberetiosthyn 24
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23a. Dispose ow t he upper, piston I n stacked rel ationsh
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therewi thdig £ayity pnde in theefirst kpgR | &_}uéﬁi%,edrﬂ\%mré; kA8
pressure farrﬂf} 9i,S_ta)3 l%etrOV‘%fﬂihbérf i3gd lihgg@iﬁﬁbsé'@e-ifd Eeﬁlataaszﬁan.aih-.yz-he31

ress, gener i.ndi cat.e t nuner a arries a u '
gecur edgt ﬁﬁr’%’t%}/ﬁp% CY. "{Mészgtseﬁsnﬁgfs.r P’rﬁ§°f‘i égdaﬁgs% %%a‘gléaogha a
central dicarmied yormntheitopheffthat ptiagoni MWhishr diseflividUyGuRR1gtedd 9,
2 1o vl ;  cposed. | . et s g
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is fluidyisac ket medranrdigBdpofixedto the |base 3Ly i$HoWS IH2+ oner..

piston 34pria §ieSB2 o anotlew3ddr Xpdrposéhe whdch Wiby decone &P~ Thies
die 32 is hollow for purposes which will becone ap- parent. As can be seen
in Fl GURERRLeRfancement of the outer 15 die hol der 20 toward the base 30

causes the bl anks asdn ®eaveeen in FIGURE 8, advancement of the outer
15 die holder 20 toward the base 30 causes the blank and draw
punch 21 to wipe the sidewall SW of the container about the
top of the first redraw die 32 to form the inverted cup IC
illustrated in FIGURES 1 and 8.
It will be noted that a pressure sleeve 25 is in en-
20 gagement with the bottom B of the inverted cup at this point
in an area designated by the letter X (see FIGURE 2).
Turning then to FIGURE 9, it will be seen that further
advance of the die center 12 toward the fixed base 30 will
cause die center 12 to be inserted into hollow die 32 and
25 effectively invert the cup, pulling it over the top of the
first redraw die 32 to form the'cup C in the configuration
shown in FIGURES 2 and 9 of the drawings. The fluid ac-
tuated clamp between pressure sleeve 25 and die 32 will also
serve to avoid pinching as the sidewall SW is pulled from
30 between these surfaces. The timing of the double acting
press causes blank and draw punch 21 to begin 1lift away and
ultimately engage sleeve 25 to carry it away also.
Formation of cup C is thus completed at this station
. and the cup can be removed from die center 12 by air through
35 air passages 1llb and 12a and, the die 32 being hollow, the
cup C can be removed in the direction of arrow 100 to a
conveyor or other suitable transfer means beneath the die.




punch 21 to mnpe t he sidewal | SW of th@ cont ai ner about the top of the
first redraw die 32 to fermthe inverted cup ICillustrated in FIGURES 1
and 8. It will be noted that a pressure sleeve 25 is in en- 20 -gagenent
with the bottomB of the inverted cup at this point in an area designated
by theletter X (see FIGURE 2). Turning then to FIGURE 9, it will be seen
t hat fh;;her_advance of the die center 12 tomard the fixed base 30 wl -
cause di e center t serted | ow di.e::32 and 25 effectiv

i nvert the cup, 3}%': d’qt $8r ttcheb?%ﬁkg ]t‘ﬁ EFth LERFeRFS 30 8559
the cup C i n81tn¢19@nf |igurvdtllorbq;mwmeﬂ FtiaREEhE aup € bhast beedr emmmd
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t hese surfac&be se‘l"'ﬁ&dt Bakd o thetaéﬂﬁﬁéra@ﬁpﬁ@nﬁ% %&%eélﬂwaeﬁﬁﬂ

draw punéh 2hetreibggisincéttheny ard @ tiumbed Yofngags soeaceompliiahc ey

It away also Egrggklon of cup Cis thus conpleted at this station and the
cup can be renove r‘omdie center 12 by air through 35 air passages Ilb

and 12a and, the &td132 tefiery ing |tow FIGURE (P C dawidd rbernated thate the
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press carri e§SecnEed é:q;é:,hqarrirs%rby screw 113. A second redraw die 132
15  having a straight inner wall is also mounted on the base of
the press, and it will be seen that by advancing the die
center 112 toward the fixed base while holding the pressure
sleeve 125 against the area X of the bottom B (see FIGURE
3), effectively the cup C will be drawn to the configuration
20 shown in FIGURES 3 and 10 of the drawings.

' The cup is drawn here to a predetermined length and, as
mentioned earlier, the shoulder 8 is left to supply material
for further drawings. While die center 112 has a slight

. taper, it:will be noted that while part of the drawing
Wt 25 operation has now been completed, the sidewall SW is still
' straight. Since the wall of die 132 is straight, the metal
tends to hug the wall and thus the sidewall SW of the cup

stays essentially straight.
_ Turning then to FIGURE 11 of the drawings which repre-
30 sents yét‘another'statidn, it will be noted that a third
redraw die 232, having a straight wall and a larger diameter
than die 132 to permit completion of the next stép, is
provided on the fixed base 30 with the stacked piston ar-
rangement and the pressure sleeve arrangement being the same
35 as in FIGURE 10. A different configuration of tapered die
' center 212 is employed, and it will be noted that further
~advance of the inner slide 10 and with it the die center 212



111 and has a first redraw die center 112 which is slightly |onger than die
center 12 and slightly tapered and which is secured to the riser by screw
113. A second redraw die 132 15 having a straight inner wall is also
mounted on the base of the press, and it will be seen that by advancing the
die center 112 toward the fixed bage2 while holding the pressure sleeye 125
agai nst the area X of the bottom B (see FIGURE 3), effectively the cog
will be drawn to the configuration 20 shown in FIGURES 3 and 10 of “the
drawi ngs. - The cup is drawn here to a predetermined | ength and, as nentioned

earlier, tHo
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t he next step,
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FI GURE 10. ab%eréll ngﬁeﬁ‘t‘t 5 agiatoffjt’)n f ngered gggﬁgg%?%ﬁ?&l%ead
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and with it;the di ﬁﬁffﬂté{Igﬁ&h 12 toward the base 30 will result in a

confi gurati on sone

at simlar to that shown in FIGURE 4 of the draw ngs .
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scribed. The die center 312 is, of course, tapered and

.» carried by the riser 111 to work in cooperation with the

tapered and counterbored fourth redraw die 332 so as to
effectively impart the configuration of FIGURE 5 of the

drawings to the container.

"It wili be noted that the counterborlng of die 332, in coopera-

tion with ring 312a on die center 312, also maintains a shoulder portion

which forms the annular external ridge R which eventually serves as an

anvil for engagement with a conventional can opener once the

container is completed as well as serving to locate or’

orient the usual descrlptlve label which will be applled to o

o the outer surface.

It should be noted here that the taper of the sidewall

is in the nature of 1. 509, A taper of this order has at least

two advantages.

First, during forming, this smaller taper makes it

57 possible to maintain control of the material and avoid

wrinkling since the gaps between the inner die walls and

outer die center walls are reduced.

Second, this reduced taper makes it poésiblg to use the

container in a conventional filling and labelling 1line

(Y]
(84}

without requiring any special handling or _equipmgnt and

without sacrificing the stacking and nesting characteris-

tics of the tapered container.



At this point, 'sone of the material in shoulder S has been used but not all
of it and the transitional bead Wreneiis and the sidewall portions above
and below it are still sftraight. FIGURE 12 represents yet another station
wherein the stacked piston arrangenent of the pistons 124, 124a and 124b
act op the pressure sleeve 125 in the fashion already de- scribed. The
die cegter 312 is, of course, tapered and carried by the riser 111 to
work in cooperatlon with the tapered and counterbored fourth redraw die
332 so as to ef fe¥ti wilhl heymotedtbbatenifgar gicfile ¥ QuREbesimpartied

drawi ngs to wetmnt@weém bE Wr¢ é@negiﬁért%t M%g@&ﬁ#erﬁor'me%oﬂw
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o The bottom o contalner a
no drawing of the material is contemplated at this station.
The bottom is profiled by the interaction of die center
15 412 and profile pad 137 by folding the overlength material
referred to above into the bottom. By holding at the shoul-
der with the ring and on the flange with sleeve 125, no
material is drawn down the sidewall SW.
It is also possible to provide yet another station as
20 illustrated in FIGURE 14 wherein the flange which is effec-
tively part of the shoulder S8 can be trimmed, following
which the container can be removed from the press and
stacked for transportation to the £illing site.
_ As can be seen in FIGURE 14, this station includes a
trim riser 51 carried by and projecting from slide 10.
Secured thereto is trim pilot 512 which is tapered and has a
length somewhat shorter than the d4depth of container C.
Carried between riser 511 and pilot 512 is a trim cut edge
513. A trim sleeve 514 is also carried by slide 10 and
30 located by trim sleeve retainer 514.

Base 30 carries a trim die 520 which, it will be noted,
is annular in configuration and has a reverse taper 520a on
its inner wall. Trim die 520 is mounted over die cavity 30a
which is larger than container C.

35 The trimming operation is accomplished by advancing the
contaiher to the station, advancing slide 10 and pilot 512
towvard base 30 and trimming the flange with trim cut edge
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tainer C would be drawn slightly overlength in FIGURE 12. ‘Optionally then,
the bottom can be profiled, as showmm 5 in FIGJRE 13. There, a profile pad
137 is provided on the fixed base 30 and, in cooperation with the redraw
die 432 and the die center 412, the bottom can be profiled fromthe flat
configuration B, for exanple, of FIGURE pgto the pro- filed conflgurqglon
PB of FIGURE 6. 10 Here, the ring (312a in FIGJRE 12) woul d’ séaf

agai gst t he ﬁ@?bﬁlmrt{-%nggel [352'5' GJ%ééZtoThﬂ& agd@&assegutap@g blie waflau’l’der-_ '
out- urlng profiling with it bei under n raw
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Sl éeve 125, "no material is

shoul - der ring and on nge wt

drawn dovn tﬁﬁ;mm]ly SW It is also possible to provide yet another
station as 20 i1l 1 b {1k CBEadfoiihenekribeal | apoeevhiieh | o®f fec-
tively part of thesoulder Scan be tri med, whi ch . the

contai ner (GRPIRE r erRREPNIY AN he I s%pe%tdl%‘?%c g B ortht i on
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25 trlmrls S1l carrli and 0] get slide 10. Secured

thereto is th% 'b’f‘f%]ty Sﬁ?%?%FPFOff%eper%di%godf%a‘? a | ength somewhat -
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and 30 |'ocat m sl eeve retal ner 514. Base carries a tyim die =
520 which, ifoXips$e pin fhedfoed aa‘?ﬁlﬂ’%‘feﬁ]g%oh‘?‘il%?%}?%n s LI"l%&lc’ r&er sas
taper 520a of yigeivaeietldf Ifdwe€hPes520 is mounted over die cavity 30a
which is larger than container C. 35 The trinmm ng operatlon IS
acconpl i shed by advancing the container to the station, advancing slide 10
and pilot 512 toward base 30 and trinm ng the flange with trimcut edge



14 513 and trimdi e 520. Due to the reverse taper of wall 520a and the
size of die cavity 30a, the trimed container can be renoved "t hrough the
die" by air directed through passages 51la and 512a in the riser 511 and
pilot 512, 5 respectively. The profiling station described above is, of
courseg, .optional and the operations takinglplace in FIGURES 12 and 13 could
be coﬁ%LpedL pﬁrtjcularly where a relatively shallow profile is invol ved.
10 - .77 AddH 11y, it should be noted that the containers of

the kind descrj bed heyej il rimarily far, use in fhe food and. beverage
i ndustries, are usab&%en%%%oaé ﬁ’zﬁ’?’éﬁ/ 2 ta3k Fﬁr&&. contginer grama o
A met hod of f ] t er, c [ f ' qgh Lal s a
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inverted cuptf@Vviglepd S oSUbstagtiihy &h' agggggtghde% |, havifyerse

drawing the inverted cup while malntalnf ng sai ubstantially straight

sidewal | ;s r edisudder 1416 UR thrQ ifghitn @igeRalavi Ny févsts@nisfePRg the
straight sidewall portions and a transition portion interconnecting said

first and secambetttshadup khiomid Ot iminty oM Bulgstattiady dyraight

.extending shoulder; further redrawing the cup to its final Iength while

pul I'i ng mat er isdlddwaind t he redamasiinigorthpor cupn tionplotn ng eupapervdesg first

configuration to the sidewall; . and applying a holding pressure to said
i nwar dly ext elithgsegouddestusight i 5gdeiwaldt epostiepdr @michgaarframeitianp of

further redrawing so as to nmaintain a shoulder portion in the )

‘portion 1interconnecting said first and second sidewall

Nt 10 portions and providing an inwardly extending shoulder:

further redrawing the cup to its final 1length while

pulling material from the transition portion imparting a

tapered configuration to the sidewall; and applying a

"holding pressure to said inwardly extending shoulder

15 during the step of  redrawing and the step of further

redrawing so as to maintain a shoulder portion in the

formed container.

2. A method as claimed in Claim 1 wherein the taper
%h; imparted to the sidewall is approximéﬁely 1.5°.

20 33 A method as claimed in Claim 1 or 2 wherein an
annular external ridge is.formed in the cup during the
step of redrawing.

4. ' A method as claimed in Claim 1, 2 or 3 wherein a
bottom profile is imparted to the cup following the step

25 of further redrawing.

. ' 5. A method as claimed in Claim 4 wherein the cup is

redrawn "slightly overlength in the step of further

fedraWing;-'and said bottom profile is imparted to the cup
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formed container. 2. A method as claimed in Claim1 wherein the taper
inparted to the sidewall is approximately 1.5[err]. 20 3. - A nethod as
claimed in Claiml or 2 wherein an annul ar external ridge is formed in the
cup during the step of redraw ng. 4. A nethod as clained in daiml1, 2
or 3 wherein a bottomprofile is i'rrparteflsto the cup follow ng the st,r&g 25
of further redrawing. 5. - A method as"claimed in Caim4 wherein thee-qup

is redrawn o3l itd YougVeE! eRgLRed o (i FLERL Péngth kBELongAgaHAL and -

said bottomprofile s inparted to the cup 16 and"the cup'is reduced to

~its final | epaiph dolshewhas tredrska@mgf further redrawi ng. 6. *A et hod
as clainmed in any preceding claimwherein follow ng the step-of reverse . =«

drawi ng, the.cup i a mesenedl &5 ¢habdwed theadivepzedetiiagstanied wheradiot her
station for the performance of the step of redrawi ng. 7. _ A nethod as
clained i n @ollpwdoeditie cdtepn obiereversbtedraping, f theedupi tis xemadied | y

projecting flange in the step of further redraw ng; and sai-d flange is
‘trinmmed B0 fedidomgindhehdlist @pdoft ansfearradedcaiingiheg, statigmdiorodher
formng a tall tapered container froma preformed cup having a-
subst ant i al BPEHTRARRe AfddRE IStR AT IZAHFFHRS st eps of : redrawing the
Ci deval | port ons. And ST | FORLBBA i6n 27 BRESRASeE: £ °0h FHTRC and
record o1 SoUBl) AR TRA RN 4 Ay R ST e
L el 17 P LT R FERRELARG, | 9RET B L1191 S e
10 following the step of further redrawing. '
8. A method of forming a tall tapered container from a
preformed cup having a substantially straightlsidewall,
comprising the steps of: redrawing the cup to form a
partial 1length cup having first and second straight
.15 sidewall portions and a transition portion interconnecting
said first and second sidewall portions and providing an
inwardly extending shoulder; further redrawing the cup to
its final length while pulling material from the
transition portion imparting a tapered configuration to o
20 the sidewall; and applying a holding pressure on said
. inwardly extending shoulder during the steps of redrawing
- and further redrawing so as to maintain a shoulder portion
in the formed container.
2. A method as claimed in Claim 8 wherein the taper
25 imparted to the sidewall is approximately 1.5°.
10. A method as claimed in Claim 8 or 9 wherein an

annulér externai ridge is formed in the cup in the step of

redrawing.



i nwardl y ext endi-ng shoul der during the steps of redraw ng and further
redrawi ng so as to maintain a shoulder portion in the forned container. 9.
A nmethod as claimed in Claim8 wherein the taper 25 inparted to the

sidewal | is approximately 1.5 [err]. 10. A nmethod as claimed in Claim8
or 9 wherein an annular external ridge is {orned in the cup in the step of
redra g. .17 11. A nethod as clainmed in Caim8, 9 or 10 wherein the

¢up is redrawnisli ghtd we¥teyd @0 ditheldhersticap il & urdt e 1rcedinawieigi theand
a bottomprofile is inparted to the cup and the cup is reduced to its final
| engt h fol | owoup tize Pedsdvap SlightlpeoverlieagthginlZhe stapretfthdirdher
~claimed in daim8, 9 or 10 wherein a bottomprofile is inparted to the cup
fol | owi ng t he redepwding’;ur t Apd redvaiviony. pt®file Asetmpakted ctai tbe iqumany
one of Clains 8 to 12 10 wherein the cup is_ forned with a_radially

proj ecting fl &mge the t @epsisp refduaed o reslr §inay; 1eagdhs ficd lovinge the
trimmed following the step of further redraw ng. 14. Appar atus for
forming a Cap&t&P htlintder rGArRYYMf or ned cup, conprising: at a first

on T dl o ' | ! o ;
ite(rj\lt Ie?nha'\alli nlg 1‘t5ape?é::f‘?%"e}?‘?%ﬁgg;gggllgg%j?/gﬁ”zlt‘{}aa;’g{jhaat e | §?e§§\lﬁ' %‘%gleé‘é\alleadl ©
movabl e t owar q)o%doma%oﬂfén oy q{ng:ia\\g;rtg%a'tdo p%ﬁée_sﬂﬁssg!og‘iéﬁeiﬁgg%gfengsbéé}?

bottom of the ~cup u novenent said di enter being
novable 20 t rd, S8 i age the cup and draw the sanme, in
cooperation V\Il%tlﬁ fsila! egtl fail,eeqxtna_&oﬁgﬁparti al length container having first
and second subsjanti gl | ye866@1 gt SiLgyad | i RORKhORR MErepangst 8d thy

transition portion; at a second station, a second die having a
subStanti ald Y wherein the cup is formed with a radially projecting

flange in the step of further redrawing; and said flange
is trimmed following the step of further redrawing.:

14. Apparatus for forming a tapered container from a
pre-formed cup, cbmprising:' at a first station, a die
15 having a substantially straight walled cavity; a die
. center having a tapered periphery; a fluidly actuated
pressure sleeve movable toward and away from said die;

said pressure sleeve engaging the bottom of the £up upon
'ggé ' movemeﬁt toward said die; said die center being movable
20 toward said die to engage the cup and draw the same, in
‘cooperation with said die, into a partial length container
having first and second ;ubstantially straight sidewall
portions interconnected by a transition portion; at a
second station, a second die having a substantially
- 25 -st:aight walled cavity: a second die center having a
tapered periphery.and being movable toward said second die
to further elongate said container while maintaining said

first and second substantially straight sidewall portions



25 straight walled cavity; a second die center having a tapered

peri phery and bei ng novabl e toward said second die to further el ongate sard
container while maintaining said first and second substantially straight
sidewal | portions 18 and at least a part of said transition portion  at
a third station, a third die having a tapgred die cavity; .and a third die
center having a tapered periphery and being novable toward said thrrdgdie

to further elgnoake feas@i d GoU@l Ber SHYh | GPahkitibAPYPoritddme Skagevat

t hereof . 15. Apparatus as claimed in Caim 14 wherein said cavity
of said secomslisi eshasianl amgethif@nater Havdmgsaa dtaperey diesacalvityst *
die. 16. Apparatus as clained in daim114 or 15 wherein the 10 taper ‘of .

said third damdcentthird alpr oxembeel yhdving 13 tapéppdr perdpheryl aamed in '
Claim14, 15 or 16 wherein, at a fourth station, a fourth die having a
tapered di e keingymeNabdeproard psdifioddriad diet sopfurdhers oltodakel: a
fourth tagered die center being provided at 15 said fourth station and

bei ng nmo brea%%vra?latehmarf%!tﬁtwm%tt% tmartta Prersidevall Nkt bm of
sai d cont ai ner. ar at us s cla Cl ai m 17 wherein t a
fifth statioh?* a t%?ﬂ‘i"? U$ s ¢'p?O\)‘?joar-z’d“ é rlﬁlt e pp?ﬁ?lﬁnaé%h‘? edge

are provided f@é npvgngggdtowardds 0 tr (¥e%r 5%ameté¥”¥ﬁ tugaigr
formng a taper cBht &°Acr SFFeMCa Ia Sof® rnﬁ conprrsrng

‘first stati OBavidyfb¥eda [ U fi §ie. @ blank and dr aw punch, novabl e toward

and away fromsald redraw die; a die center novable 25 toward and away
fromsaid reggaw di gppasatds bhankianaedr aW RUGH WY {deypbidin ovgs the.
top of the redraw die upon noverment toward said redraw die to form an (W

i nvertediouptapét dodli eac@nteir&ngegi ogneerdis nypptefivapeBpdl [BVer se
17. Apparatus as claimed in Claim 14, 15 or 16 ﬁherein,
at a fourth station,'a fourth die having a tapered die
cavity and a profile pad 1located at its bottom is
provided; a fourth tapered die center being provided at

15 said fourth station and being movable toward said fourﬁh
die to impart a profile to the bottom of said container.
18. Apparatus ae claimed 1in Claim 17 wherein, at a
fifth station, a trim-die is provided: ‘and a trim die
pilot and cut edge are previded for movement toward said _‘\)

20 trim die.
19. Apparatus for forming'a tapered container from ‘a
blank of material, comprising: at a first station, a
fixed redraw die; a blank and draw punch, movable toward
and away from said redraw die; a die center movable

25 toward and away from said redraw die; said blank and draw
punch wiptng the blank over the top of the redraw die upon
movement toward said redraw die to form an inverted cup;

said die center engaging said ‘inverted cup and reverse



19 drawi ng the-sanme upon novenent toward said redraw die; said redraw die
bei ng hol | ow whereby said reverse drawn cup may be renoved fromthe die

t hrough t he die; at a second station, a die having a substantially
straight 5 walled cavity; a die center having a tapered periphery; a
fluidly actuated pressure sleeve novable tohard and away from said die;

sai d fpyessure leave epgacidid NGBt Ll they up, 4P, 1PV EERDL, ! il 0

sai d.dffer sai er being vabl'e toward salr- 0 engage the Cup

and draw 10 tda§ SafBaral ndq(gor}?éﬁiggﬁgﬁbt} AP saldt QedepE! iﬁ%lv\%']”}

| engt h contatner having first an substantially straight_si

portions inteickNRsy edeb¥rehdveISEEbRN AR Idid; throdbh &nkhidid; Staki qn,
athird die having a substantially straight walled cavity; a third die

center 15 havewprd t spat@dnper aphdie e iwy ng NOWBHtEnt DARIY airch idHt d
die to further elongate said container while maintaining said first and

second sub$t amaldlddy caviatyht ai dbwnldempost | basingdaattapeasid peraphefy said
transition portion; at a fourth station, a fourth die having a 20
tapered die cavifilpidlymetasdtad tprafisnme glaevravionptd ¢ dmwaad pad #waw
and being novable toward said fourth die to further el ongate said container
and inpart a &5 $31¢h8igideiRid threeINre 20leevesshangding the RIEhoRd
in Cam. 19 erein said 25 cavity of said third die has_a_ ] arger

di anet er t han ¥aitd*% £HR PRAD %Vﬁ’%eé'{%ﬁd’."fﬁréi. spid diey,nfaid, S1g ‘gef"é"r%d
;gpf'oi‘; me ;’rbf%%g‘mﬁé%é‘lé neotaRe" QiYL TN LN 8LE ERD QUp' Sina araw

\/ 10 the same, in cooperation with said die, into a partial
| length container having first and second substantially
straight sidewall portions interconnected by a transition
portion; at a third station, a third die having a
substantially straight walled cavity; a third die center
15 .having a tapered periphery and being movable toward said
third die to further elongate said container while
maintaining said first and second substantially straight
sidewall portions and at leést a part of said t;@nsition
portion; at a fourth station, a fourth die having a
20 tapered die cavity; and a fourth die center having a
tapered periphery and being movable toward said fourth die.
to further elongate said container and impart a taper to
the sidewall thereof.
20. Apparatus as claimed in Claim 19 wherein said
25 cavity of said third die has a larger diameter than said
cavity of said second die.
.21. Apparatus as claimed in Claim 19 or 20 wherein the

taper of said fourth die center is approximately 1.5°.



22. Apparat-us as claimed in any one of Clains 19 to 21 wherein, at a
fifth station, a fifth die having a tapered die cavity and a profile pad

| ocated at its bottomis provided; a fifth tapered die center. being
provided at 5 said fifth station and bei ng novable twoard said fifth die
to inpart a profile to the bottom of sai @ontainer. 23. Apparatusfas

clained in Caim22 wherein, at a sixth station, atrimdie is provi
and a trim d2@-pi I obPBATabus éég@larl@es‘r A P e R Pmims obdrBo said TC}
trimdie. 24. he nmethod of formng tapered ., contajners

substantlalIVhﬁ§ehBrePﬁbéféﬂgt@e§EEQﬁ9quqrF*%ﬁQHQ&ﬁxP?YFT%eaaEEBﬁﬁﬁﬂylng
ot 095, 2Sanm M URRR' 0 PR COLRERT bRk ey 4 2
A container pgRde;B¥atne JkDegh Ot PRAAY OI:eREXrOfbeH'{H% f&f&&oaéw Qlca' TS
| 5 said fifth station and being movable twoard said fifth die
to impart a profile to the bottom of said container,
23. Apparatus as claimed in Claim 22 wherein, at a
sixth station, a trim die is provided: and a trim die
pilot and cut edge are provided for movement toward said
10 trim die.
24. The method of forming tapered COntainers
substantially as hereinbefore described with reference to
the accompanying drawings.
25. The apparatus for forming containers substantially
15 as hereinbefore described with reference to the
accompanying drawings.
26. A container made by the method or appafatﬁs of any

of the foregoihg'claims.
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