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_ food or beverages and relates, in particu--lar,"to-tapered
it ai ners capabl e of nesting or stacking for transportation and to a
d apparatus for form ng such containers while maintaining unlform

kness -throughout the +height of the 10 container.
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sEéEﬂfﬁE‘@d?"transportatlon and to a method and apparatus:
for forming such containers while maintaining uniform
sidewall thickness throughout the hLeight ~of the
container.

In many industries metal containers' or cans are
actually made or formed at 6ne location and then shipped
‘to anothér location where the§ afe filled with the
product, such as food, beverages, etc.

In the past, when most cans wé;e made in what is
commonly called the "three-piece” method with a welded
seam, the cans and ﬁheir tops and bottoms were all formed
at one location, following which the can body itself was
flattened out and shipped flat. .Then, at the site of
filling the can, the can was reformed into its final
cylindrical configuration. That systém required that,
effectively; the cén body had to be formed twice.
However, since the can components, for shipping purposes
at least, were essentially flat, considerable numbers of
containers could be shipped in any given cubic space.

More recently, the soldered or welded seam of three-

piece cans has come to be considered less desirable
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special material. [n addltlon to the obvi ous expense of special coatings,’
eoating adhesi on problens al so often arise. 5 The industry has
aggordingly -evol ved into frequent use of "two-piece" cans, of which ',
pi eécé constitutes the cylindrical can body and its bottomwall and th
second piece conprises.the top. As already nentioned, however, in man :

|nskgnces the cans are still actually 1Qz_nanufactured at one | ocation and
filled at another, thus presenting serious shipping problens because such a

can cannot be f|b¥ddﬁ's%d SOrehei fEEt EHAY ROE Sedin as it de. keRted airnhand

redrawn to its final cylindrical configu- ration. 15 The difficulty
is that each cordpeciad]l material.a nvadditbom toptive.obvidd=sredfpense ofhe
vol une of large quantities is substantial, maki ng shi pping costs

excessi ve. As spewriad: iecdtings ,crqoatingt adhégiomeproblemppangoaioften
surrounded by can bodies and the volune is 20 nultiplied by the nunber of
contai ners si nc@4¥®&8s cannot be stacked or nested within each other. The

I | ut t bl to f t whi ch t d
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shrppi ng space ftﬁ{e Y1 BAAETedM"BEh YodiA"End itd” bottom wall and the

. second piece comprises.thg top. As already mentioned,
however, in many instances the cans are still actually

10 manufactured at one location and filled at another, thus
presenting sefious shipping problems because such a can
cannot be flattened for shipping purposes after it has
been drawn and redrawn to its final cylin@tical configu-
ration.

15 The difficulty is that each container occupies a
given  cubic space, Theréfore, the volume of large
quantities is .substantial, making shipping costs-
excessive. As a practical matter, essentially ohe is
shipping air surrounded by can bbdies-and the volume is

20 multiplied by.the number of containers since they cannot

. . be stacked or nested within each other. -

The general solution to this problem is to form a .

o)

container which is tapered from top to bottom so that the

| containers'will'“nest“, one with the other. An example
25 of 'thié approach can be seen in Durgin U.S. Patent
4,366,696, Use of such a container permits a significant

reduction in shipping space for any given number of cans



or containers. There are, however, still problens since it is inportant

t hat t he- ontainers do not stick together and also it is difficult to draw
lqchval | whil e avoi ding winkles and mai ntai ning uniformwall *thick-

hus, while tapered containers capable of nesting or st acki ng

have beer conetructed of nolded plastic, as can be seen in Wodley U S

- Patents 4,102,467 and 4, 184, 444, and-3-apered containers have been produced .

~

by inmpact extrusion, as can be seen in Habash U S. -Patent 10 3, 814,040, -hev

G
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having a radially extending 25 shoulder or top rim portion extending
part of thecdnstiscesedawnin h&oddlely of.$he cRatenth aA,s]tGZa,ltj‘Vt andewal | ,
and then turning inwardly to forma shoul der or
4, 184 444, and tapered containers have been produced by
impact extrusion, as can be seen in Habash U.S. Patent
10 3,814,040, the  wrinkling 'problems_ encounfered with
drawing.metal have heretobefore been unreselved;

- The Durgin Patent refe:ree-to_above represents one
solution to the forming problem..inz that wrinkling is
permiteed _ih 'the first stage operation and then

15 eliminated bf-diametrically exéanding the container in a
second stage; |

The present invention differs from these teachings

- by avoiding the wrinkling problem and maintaining uniform

sidewall thickness throughout. |

'20 _ -Accordingly, it has now-heen*discovered that with

the unique method and.apparatus of the present invention,

tapered metal cans can be formed wifh uniform sidewall
thickness and without wrinkling_in a draw~-redraw opera- -

tion. These cans are formed having a radiaily extending

25 shoulder or top rim portion extending part of the

distance down the depth of the can with a straight

sidewall, and then turning inwardly_to form a shoulder or



-4- anvil and then contan|ng in a tapered condition tomard t he botton1of
the can. The relative di mensions between the tapered side, the flat top rim
partion and-the, .degree of taper are such that the problemwi th sone NESt e,
5 containers of sticking together is avoided. It has been found that - "ﬂ%}
production of such a t apered contai ner can be achieved by drawing it in
steps (after it has first been blanked agd cupped fromflat. metal stock as
i's conventional) using suitably tapered 10 die centers. Thus, the

container is pr eé:wabls/ndlfﬁéndé@:wiﬁﬁ@% Qneazk@ééa Q-Eoridﬁtifdr{‘eﬂomf‘ﬂ@ht

and the shoul der referred to above is forned The angl e of taper may vary
but 3[err] is ththebottomes Htherasin desmeattﬂatuwcaﬁnwsﬂﬂﬂs e M dre
permtting 15 effective stacking of the finished product. This drawis
acconpl i shed by the tapexredapddeqd the f£lhat ctop Midgn poritienpand| the iddgeef
the taper, it has_been found that the entire depth cannot be drawn in one
opera- tion and 9% F3PAEcA&Fearjueh that nthe prebdem: Wiy semeo nafhadr
station mhere t he renai nder of the hei

drawn. §j t he cl earance
between the & e SARFAINSIR Of Stigking, 88§tﬁﬁrth§ ?‘é‘bbg%‘g die center, this
d t d KLi ductj
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obj ects thereof becomng nbre apparent upon
(after it has first been blanked and cupped from flat

metal. stock as is conventional) u51ng sultably tapered

10- die centers. | Méom"(

Thus, the container 1s[f1rst drawn to about one-half

of its final height and the shoulder referred to above is

formed. The angle of taper may vary but 3% is thought to

Be the most aesircble to avoid wrinkling while permitting

15 effective stacking. of the_finished_product.. This draw is
accom@lished by use of a tapered die center.

" Due to the éeculiarities of the taper, it has been

found that the entire depth cannot be drawn in one opera-

tion and it is necessary to then move the container to

20 another station where the remainder of the height is

. drawn. Since the clearance between the die and the die

centef changes up the tapered die center, this second

operation is necessary to avoid wrinkling.
Accordingly, production of .an impro#ed tapered
25 container and the method end apparatus for its manufac-

ture becomes the principal object of this invention with

other objects thereof becomihg more apparent upon



consideration of the follow ng specification'considered and intérpreted I n
viem/bf,the.acconpanying drawi ngs. OF THE DRAWNGS: 5 FI'GURE'1 i's a

secti-Opa ew of the flat stock fromwhich the container is forned: FIGURE
2is a 5¢ pnal vi ew showi ng the container after it has been btanked and
drawn int\g¢ &/cup. 10 FIGURE 3 is a sectional view show ng the

contai ner after it has been drawn anéstrimed to a partial depth. FIGURE 4

is a sectional view showing the container after it has been drawn and e’
profiled to itondidetatiom hof FtiseREoblowing sspecbiibratiagy §ﬂ6§\l~¢©‘?¢1e
container 15 after final trinmng. FIGURES 6 and 7. are artial

schematic viand %nkﬁﬁPEFQQﬂa%ﬂxﬂ%ewbofaﬁﬁetHEC9QPPBMénSo§F$ bﬂ%sof t he

tool i ng, throughout the successive steps of operation necessary to formthe
container fromthe configuration of 20 FIGURE 1 to the configuration of

FI GURE 5. Fl%ﬁgﬁg&éﬂb@ﬂi@ﬁ%%tlal el evational view of the die center for the
first redraw enl arged view of the form ng horn and die. 25
- 6- Beforesdescrlblng t he nethod and apparat us of thls

FIGURE 1 is a sectional v1ew of the flat stock from
which the container is formed. _
FIGURE 2 is a sectional éiew showing the container
"after it has been blanked and drawn intq a cup. |
10 " PIGURE 3 is a sectional view showing the container
after it has beeﬁ drawn and trimmed to a partial depth;
FIGURE 4 is a sectional view showing the container
after it has been drawn and profiled to its f1na1 depth'
FIGURE 5 is a sectional view showing the container
15 ‘after final trimming. - o .
| FIGURES 6 and 7 are partially schematic views
showing the tooling, and the various posi:ioﬁs of the
tooiiné, throughout the; successive steps of operation
necessafy to form'the container from the cogfiguration of
20 FIGURE 1 to the conflguratzon of FIGURE 5._ |
FIGURE 6A is a partial elevational view of the die
center for the first redraw. . _
 FIGURE 8 is an enlarged view of the forming horn and
die.

25



i nvention, the progressive condition of the container, which is the end
result, wil] be described. Referring first then to FIGURES 1 through 5,
w4 5 be seen that the cup is first formed froma flat sheet of tinD
or -si-m I'ar stock as in conventional drawredraw container formng.
sheet is passed froma sheet feeder of the type shown in Bulso et al .
Patent 3,980,297 into the press in the Lgat condition illus- 10 trated in
FIGURE 1 of the drawings by the letter A. The material. is then bl anked and
drawn into a cup as igdfsrd HebribimgCdNe ndthdd Garl appatus (e difld er
B. Reference should also be had to FIGURES 6 and 7 of the draw ngs, wherein
the progress of imeermnidm netie f pooytessive coohlijtioni of wherlddaihdm, t he
configuration of FIGURE S can be seen in stages viewed fromthe right of

FI GURE 6 ‘t 0 t he whifieh difs Ffh@URRd7 resnd thl wikilnbeadescuppédig operati ons are
essentially conventional and well known to those of ordinary skill in 20
this art and the appdiefiarsing faééﬁnbh¢%rﬁ%&'mﬁsh&vébr9ﬁﬁg,5n0¥tU@éﬂ-

illustrated. FIGURE 3 illustrates the container C after the first redraw,
Lt Wi ch g1 e t TRE BRAR BhAYoERECSUp| T NSt Fosmeth E 0B A EMAb hest Qe

[ h b d it h, 25 || . ab - hal f_ of
contal ner nas beg, Eadiavh. WAD 20 AANSe e e Q10 aote- el
Ir:e'_dr aw and the péﬁﬂéfﬂ]& %oihfind Ot t MHaE shedt! G Epasld VELLA! &5 U ner
Finits finishe _ _
. feeder of the type shown in Bulso et al U.S. Patent

3,980,297 into the press in the flat condition illus-
10 trated in FIGURE i of the drawings by the letter A.
~ The material is then blanked'and drawn intd a cup as
illustrated in FIGURE 2 of the drawings by the letter B.
| Reference should also be had to FIGURES 6 and 7 of the
drawings’, wherein the progress of the container frdm the
15 configuration of fIGURE,Z to the configuration of FIGURE
5 can be seen in stages viewed from the right of FIGURE 6
to the left of FIGURE 7. |
The blanking and cupping operétions are essentially
'conventionﬁl and well known to those of ordinary skill in
20 this ari and the apparatus for accomplishing them have,
. ~ thus, not been. illustrated. - _ |
FIGURE 3 illustrates the container C after the first
'redraw, at which time the shouider or top rim portion S
has been formed, and the container has been redrawn, with
25 a tapered wall, to about one-half of its final height.
| FIGURE 4 illustrates the container D after the

second redraw and the profiling of its bottom E,



condition after trimring of the top flange or lip L. This figure al so shows

a second cohtainer in nested relation to the first. 5 - Since the

bl anffl\Rg and cuppi ng operation is essen- tially conventional,. the déetailed . 3
desion of the invention will conmence with-the first redraw. . hd
Accoregt'ngly, and referring to FIGURE 6, the cup B is passed to a station

for the second operation which is the_ first redraw operation. At this ~-. ~
station, pressure sleeve 21 carried by the outer slide 22 of a double e
acting press of thergpRe shomiastFaceyrobt@iner Pat eih 3tB0ZEidiEhedves,

down into holding contact with the bottomof the cup B. Sleeve 21 thus

hol ds the cup copditiont hefterp of idming cofl the ctop s fimangeedd nlipr &.10a of
bottom bol ster 10 by screws Ila. Further downward novenent of the inner
slide of the Phiss figureériaiga hehdwe censecosd, cantainer t ipem@&gtedom t op

to bottomas shown, into contact wth the bottomof the cup E, and further
downwar d noverrgdation teockhp| ELRBtE) of the inner slide carrying the die

. center 30 and the die riser 3

of the die 51, untSincge t&ﬁ?p : V\n,lnl%tda[rav#%icu Q%r%él&gbﬂgﬁger%%&izll b_ .
e e ARSI, BheschBtadien, Wageapeab b, i 0Lc
Egl_—at ilve 10 the oetitiloh? wilh2 2o mmehBE! ﬁiﬁﬁngh¥afi?§i: Ofedfaw0SSi bl e, this .
' - Accordingly, and referring to FIGURE_G, the cup B is
passed to a station for the second operation which is the
10 first redraw operation. At this station,-pressure'sleeve
21 carried by the outer slide 22 of a double acting press
of the type shown'in Ridgway U.S. Patent 3,902,347,
" moves down into holding contact with the bottom of the .
.cupfs. Sleeve 21 thus holdé the cup against tpe-top_of_
15. die 11 which is mounted in bore 10a of béttom.bolster.;o
by screws lla. PFurther downward movement of the inner
slide of ﬁhe press will bring the die center 30, which is
tapered from top to bottom as shown, into contact with
the bottom of the cup E, and further downward movement
20 (see FIGURE 6) of thé inner slide carrying the die center

30 and the die riser 31, will draw the cup B_around the

&

radius.llb of the die 11, until the apparatus bottoms out
‘on the bottoming pad 12 which is held on bottom bolster ¥
10 by screw l2a.
25 It will be noted from FIGURE 6A that the taper on
die cenﬁer'30 is indicated as being 3° relative to the

' vertical plane. While some variation is possible, this



angl e has been found to be the nost desirable to inpart the final nesting
taper -to the container while avoiding winkling during the form ng
opgration. At this point, the container will have the configu- 5 .
illustrated in FIGURE 3 by the letter C which is to say, the shoul o
wi Il have been fornmed and the container will be about one-third its final
hei‘ght. Retraction of the inner and outeg-slides will retract the die
center 30, die riser 31 out of the container C and 10 the die 11,

fol | owi ng whi ch dre.ec didsibegn vidunde:d nsthd aiosd dusilpable reec Haparal
means to a die checking station (see FIGURE 6). At this point, it should be
noted t hat up tcdhehifsinadi mestinghdapesr &0 dbet lond@insirnethiles asxdimigal | y
been 15 drawn to one-half of its ultimte depth designated by the letter X
in FIGURE 3. |t wrdakidag Aygiagt khe fermingoPpeeatiofe in one operation to

draw the container tq.its . .full ,depth because, of thg ct. that winkles wll
tend to occur at the ™ot ﬁIP°IB§e-FBetﬁ‘éﬂF%{:?e¥ h'é’cl:gql%‘ﬁert%es %rP( Mg

imparted to e Si ldaq | ear.an en .t di.e .cent d, t.he

vl of the S SRR A1ndelE steB N VIR b Mhe R IR § ity 41
die. |If too de AWRhS - d et enh,Lh r o] ch
c:earance woul d aS%ggbm%gép%%&?gggﬁaég ?ggfn&?hgnéggﬁyafoé@gfmgﬂPdq%gyleft
i n*the bottom ofedrtQitRR ayieL. BdeapnutCagaéieni¥d "KidsNOfinall Helyhte, if

t he container walls were being drawn straight, the drawn can often coul d be
done in one ope/R¥tr@ttion of the inner and outer slides will retract the
die center 30, die riser 31 out of the container C and
10 the die 11, following which the container will be trans-—
ferred by known mechanical means to a die _checking

station (see FIGURE 6). | |

Ai this point, it should be noted that up to this
point in the operation the container has essentially been
15 drawn to one-half of its ultimate depth designated by the
letter X in FIGURE 3, If has béen-found that it is not
possible in one operatién to draw the container to its
full dépth because of the:fact that wrinkles will tend to
occur at the bottom. Due to the fact that a taper is
20" being imparggd to the sidéwall, the clearance between the
a' . ‘die center é;d‘the wall of the die will change progres-
sively'as the.die center enteré the die. If too deep a
draw is attempted at once with such a taper, too much
clearance would have to be pﬁovided and too much material
25 would be left in the bottom of the container, thereby
| causing wrinkling. Of course, if the container walls

were'being dréwn stréight, the drawn can often could be

done in one operation.



-9- Here, however, inparting the taper is desired and it is necessary that
~the thigkne§s be controlled throughout the ultimte depth of *t he cont ai ner

and.t he
not ed, < e

Lol em of draping or winkling nust be avoi ded. Ther ef or g,
eCtively, at this stage only the bottom half X of the" container b

has been drawn and sone of the original stock thickness has been | eft

the top half. Thus, follow ng the firs®—redraw operation, and as already - -

noted and still referringﬁfo FIGURES 1 through 7 10 of the drawﬁggsd
%

container Cis trarBst@ys
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of die 111.51thyddd, REFRIAGIRAL athRRiBNELRGESEHLY EheécHSticH HLPMLLr S
container Cit engages the surface S-1 which“is the sane area engaged by

sl eeve 21 in tde fhd dorfiaier hasobeenh drawn, ahdesomeadt i Ehdedbrigindhe sane
pl ace for both 25 draws. This elimnates what is known as the transit
poi nt and avoiskocldtleidiriens hasobeene leftalin thar toprhabfnward novenent of

the slide will
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force the die riser .
Thus, following the first redraw operation, and as

already noted and still referring to FIGURES 1 through 7

of the drawings, the container C is-transferred'by known
means from the first redraw station to a sensing station.
It is then subsequently passed to a second redraw station
(see FIGURE 7). . | |

At this point, the final or second redraw operat?on
is perforhéd and reference ié aléq'made here to FIGURE 8
of the drawings. |

It will thus be seen that-again a'pressure Sleeve

121, carried by the outer slide, is brought into contact

with the horiiontally extending surface S-1 of shoulder S

~of the container C to_hold.it:against the top of die 111.

It will be noted that  when_ the pressure sleeve 121
reenters container C it engages'the surface S~1 which is
the same area engaged by sleeve 21 in the first draw. 1In
other words, the metal is held at the same place for both
draws. This eliminates what is known as the transition
point and avoids undue thinning of the metal. Further

downward movemen£-of the slide will force the die riser

i on



131 and die center 130 into the container C. It should also be noted here
again that this dire center 130 is also tapered ([err] as shown), and

that--at -thi's peim. the container is drawn to its full depth. In other:,
words, in 5 this operation-the upper half Y of the container is effectj
fornmed (see FIGURE 4). At this point, reference will be had to FI GURE
t hemdr.awi ngs which is an enlarged view el0the tooling required for the
second redraw operati on. It will be 10 seen that die 111 has a central
openi ng 1lla for l3dcengt dik peoterelffdinte whechontaimenr@d t ftashashkdon
.140. The die 111 also has a first annular offset |Illb and a second such

of fset 111c whi cRl@pP| e jroked hers agpinokhalurhis e centan d30 4 apper
£ Bt s B TS S0 b 40 AR o, b PR ok
what occurs at o FOSLRIBRE 8 LR 148 BLaRPAlRER ) RGEhEE wordR: B’ 20
Chem upuard <P ghis (CHELAHdr She DU fabE P 6F, Whel bofasits DIBDYE

be forned on theeggpbeiifely Fofifdd 2fddOFurEQ)s! i de and its associat ed

apparatus 25 away fromthe die 111 wll raise the container and the die

ceiter 130 above the Atethiscpdiht pvekerdrice) wild G haidneo E€IGURE Beof

transferred by known neans to the next station, which is a sensing station.
- " the drawings which is an enlarged view of the tooling

required for the second redraw operation. It will be

10 seen that die 111 has a central opening llla for receipt

. of profile pad 112 which is secured to a cushion 140.

The die 111 also has a first annular offset lllbland a

second such offset 1lllc which will give the final
configuratibn to shoulder or upper rim portion S. _

15 Additionally, at this point it will be noted that

" the bottom E of the container is profiled by means of a

'profile pad 112 secured to a knockout pad or cushion 140

or | bottoming pad 141. - Actually what occurs at this

station is that the profile'-pad 140 and knockout pad

20 cushion 141 are under: hYdraul-ic or pneum'atic pressure

which serves to move thém upwar&' slightly toward die

' center 130'enab1ing the:boﬁtom profile E to_be formed on

the container C. |

Retraction of the slide and its assgciated apparatus

25 away from the die 111 will raise the ébhtainer and the

die center 130 above the die line folibwing which the

container C, can be transferred by known means to the

next station, which is a sensing station.



Finally, the container Dis transferred to the trimstation, at which tine

“CN\(s trimed so that the final finished container assumes the shape
i-lustra in.FIGURE 5 of the drawings. 5 It should .be

noted
di ameter -~ of the container remains unchanged fromthe first to

Z

(83 mMm

the sedond redraw. For exanple, in prgquci ng a 307 x 200 contaimer,
~dimension 100°Will be 3.063" (77:80 mm) in 10 both ,

L e T

&fanetef-x 51 mm hi gh),
FI GURES 3 and 4. Hg My L
~a dianmeter of 3.170' Y32 _
(82.97 mm '“sEQ%i%%QO%Q'ﬁﬁﬂéﬁ”ﬂfﬁé*éﬂé)liﬂfhfiy €V Pheg 086 thAe kawer

dianeter is set by the first redraw, it renai ns unchanged and no further

r st raw to 3.

opera- 15 tioffinall €quiched tonthifeyayssenéeniialdhapaniilaimtriadalin

t-hi ckness i s

cont ai ner, WhFEBURE 6Sboifotthky dadwdngageous for strength purposes.
uniform thickness is also 20 obtained without winkling and thus avoids

the need f®r
particularly

achi eved t hroughout the overall height dinension of the

any. f &tt hehoupdr abeonnptedenthetsuthew darmeser ThEs tbe

i nportant since many of the contents of containers of this

Thi s,

type are packe@ngadserpreseins. unghangedn§ronethasEirshetonthgesecRBrl area

must be capabl e of 25 withstanding the maxi mum pressure. Therefore, if

‘there is any FG@&PW;ed-thinning during the draw ng operation, this nust be
Conpgnsat ed. for byFUgcrg%%feg, w%r{';&xﬁi};gla 307 x.200 container, (83 mm '

10
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‘diameter x 51 mm high), dimension 100 will be 3.063" (77.80 mm) in
both FIGURES 3 and 4. -However, the internak diameter of the die will
change from a diameter of 3.170" (80.52 mm) in the first redraw (die
1) to 3.2665" (82.97 mm) in the second redraw (@ie 111). '
In'any event, once the lower diameter is_set by the

fi;st redraw, it rémains unchanged and no further opera-
tion is required. |

. In this way., essenﬁially ﬁhifqrm sidewall thickness
is aéhieved throughout the overall height dimension of
the container, which is obviously. advaﬁtageous for
strength 'purpoées. This uniform'-thicknésé, is also

obtained without wrinkling and thus avoids the need for

any further operation to remove such wrinkles.. This is

pa;ticdlarly important . since manf of the _cohtents of
containers of this type are packed under pressure. That
being the case, the-thinnest wall area:must be capable of
withstanding the maximum pressure. Therefore, if there
is any-localized thinning during-the drawing operation,

this must be. compensated for by increasing the initial

-



-12- stock thickness which is obviously wasteful and unecononical.
Addi tionally, "the taper which is inparted to the sidewall is such that
is_.possible-to ”nest"” these 5 containers for shipnment (see FIGURE 5),
thereby elim- nating the shipping problens previously referred to. .
“However, .the taper is also such that, in conbination with the shoul der or

" top_rimsS, the containers will not stickpito each other and are readily
usable at the filling site. 10 It al so should be noted that the

annul ar externageddlgerRidknbsse Whdchhouigler obviiouiBsyt havastdewl | ,as®r ves
as an anvil once the container is conpleted, so that a conventional can

opener can be uinéddwshmiddlis external ‘ridge S-2 also serves to |ocate or
orient the descriptive 15 label, which is usually applied to the outer wall
or periphery of the Addttiorelly,Ththe attapepewhich cboivémpartedaltosethers to
be enpl oyed as contrasted to the nornal. situation wherein special__ hook

seam ng equi pnepidewakkqiisr suchockhat it aligo Poffikles has RSt metheRfed

{he. opt | mum SnGFeRtALBRAR GEOF | ARAPRGRBLIARG (HOURR She STt Tt Trg

Tha Kot 1 haPhag | Ul PRIy Y rlotreRd | BELFISRAE Y © rAREENY! Ved! NI "

* However, .the taper is also such that, ingcombination with
the shoulder or top rim S, the containers.will not stick

' to each other and are readily usable at the filling site.

10 It also should be noted that the annular external
ridge S-2 where the shoulder S joins the sidewall, serves
.as an anvil'oncé the cohtainer is completed, so that a
conventional can opener can beé utilized. This external
ridge Sf2 also serves to locate or orient the descriptive

15 1label, which is usually applied to the outer wall or
periphery of the container. This also permits cohven-
'ﬁional seamers to.be-eﬁpioyed'as coﬁtrasted to the normal
situation wherein special ook seaming eqﬁipment is
required.

20 Also, while 3° has b_éen mentioned herein as “the
-preferréd'degree of tépe;; and it has been found that
that is thg-optimum-angle-to avoid wrinkling during the
draws while permitting stacking after final fprming, some

variation therefrom is obviously within the scope of this

25 invention.



"CLAI VB 1. net hod of forming a tapered container froma netal blank,
conmpiksSi ng the steps of .- 5A~formng the blank into a cup; B), partially
§ said drawing it to a partial height” while |npart|ng a -
! COHfIMH“%”ﬂ" portion thus drawn; - C and finall'y formng N
sai d p by i nal hei'ght and |npart|ng a tapered-
cénfiguration to the portlon t hus dreva*» 10 2. The--method of daimil -~ .
wherein a pressure sleeve engages the cup during Steps B and C, said w
sl eeve, Iin eagLaIMer, engaging the cup in the same area. 15 3. The
method of Claim 1 wherein said cup is transferred froma first station to
a second station after Step A and from said second station to a third
station after Step B. 20 4, The method of Caim1l wherein said cup
is drawn to approxi Fat el p Swedhedl pfi formingak hepghedi gostepnBr Srom Zhe
met hod of Claim 1l wherein the degree of taper achieved in Steps B and Cis
approxi matel y fgted blankeqCoBPrifdng] Fher S8FRSVOEEI cal plane.  -147 6.

The nmethod of C aim/l_ wher “ﬂ&%h? apered configuration extends fromthe
bottom of tHRe drganﬁ% %%3 I'ne soaqga omthe top edge thereof; the

remai ni ng B) partially forming said cup by drawing it to a partial height
‘while imparting a tapered configuration to the portion thus drawn:
- C) andiﬁnallf:ﬁxmﬁMQQSahi<nqibYﬂdnmthrit to a final height
and imparting a tapered configuration to tha;xmtianﬁims drawn.

l(l

- 10
2. The method of Claim 1 wherein a pressure sleeve
engages the cup during Steps B and C; said sleeve, in

each_step, engaging the:cup'in the same area.

15 3. | The method of Claim 1 wherein said cup is
transferred from a first station to a second station
after Step A and from said second station to a third

R . station after Step B.

20 | 4. The” method of Clalm 1 where1n said cup is drawn

to approxlmately one-half 1ts flnal height in Step B.

&>

5. The method of Claim 1 wherein the degree of
taper achieved in Steps B ahd C is approximately three

25 degrees (3°) from a vertical plane.



sidewal | being formed in a radially outwardly extending—5—stTaight wall
neck- portioon. 7.-  Thé method of Claim6 wherein the sidewall thickness of
the drawn eup i's*substantially uniformfromth M\twmo t he bot t:om
t her eof. 10 8. - The nethod of daim1l wher el mm“ “mu he cont

is profiled during Step C. 9. Apparatus for ispar t Fng" astapered Si

to:a, 15 drawn container, conprising:-144a first redraw station includl a
first die, a first tapered redraw punch novable toward and away from said

die, and pressure ngans g ﬁ@gﬁgan%iﬁnélgghdlfgwhgffiﬁnt Iaertgére%aredraw :

punch noves into drawi ng engagenment therew th; sal I rst

punch ‘bei ng noyekE gl Paeich Stends Ehofli €hé Wdé e Bf Ehat aaaanteugreav the
container to approxi- mately one-half its final height; a second redraw
station includandinesepacdddifcoma thecorup t edgs ctherels iy phechemainbhe
toward and away fromsaid die, and pressure nmeans 25 for engagi ng and

hol di ng t he cosidéwall dseing dfqnumm wvasradially aonhyacdlpgextending
therewith; said second t%fered redraw punch bei ng novabl e toward said

second die 5 strrightiwallmeqk fartdOn.o draw the container to its final
hei ght; and transfer neans for noving said container fromsaid first
station to said second station. 5 - 10. The apparatus of Claim?9

‘Vherein said .pressu,;.e The method of Claim 6 wherein the sidewall
% _ thickness of the drawn cup is_ substantially uniform from
'the.neck pbrtion'to the bottom thereof. |

10 | o |
8. The method of Claim 1 wherein the bottom of the.

container is profiled during Step C. .

9.' Apparatus ‘for 1mpart1ng a tapere8 sidewall to a

- 15 drawn container, compr:.smg. a flrst redraw station
including a first die, a first tépered redraw punch

movable toward and away ftom said die, and pressure means

for engaging and holding ‘the container ~as. said punch

moves into ‘drawing engageméht therewith; said first

20 tapered redraw punch beihg mova‘b]._e toward said first die

. sufficient distémce to draw th‘e. container .td approxi-
| rﬁately one-half its final height; a second redraw station
including a second _die, a. second‘ tapered redraw punch
movable toward and away from said die, and pfessure means

25 for engaging and holding the container as said punch
moves 'ini:o drawing _engagement therewith; said second

'tapered redraw punch being movable toward said second die



_—

towardktiheir b

vertical plane.

13. The nmeth

her ei nbef ore deufiibednt distaheeener dav OthdeconEIMENYtOUidEawinas. 14
The apparatus for formng a tapered container substantially as hereinbefore

descri bed wi t hhedbhtenandt tr ahef exr meansn fongmoving ngmid 2ontainer from

10

15

20
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i nwar dl y fron1adjacent t heir upper efids

od for formng a tapered container substantially as

said first station to said second station.

10. The apparatus of Claim 9 wherein said pressure
means of said first and second redraw stations engage the

same surface area of the container.

11. The apparatus of Claim 9 wherein said first and
second punches are each tapered inwardly from adjacent
their upper ends toward their bottom ends approximately

three degrees (3°) from a verﬁical plane. .

12, The 'apparatus of Claim 11 wherein - bottom
profile means are carried by the apparatus-at said second

redraw station.

13. The method for forming a tapered container
substantially_as hereinbefore described with reference

to' the accompanying_drawings.'

14. The apparatus for forming a tapeked container
substantially.as hereinbefore described with reference

to the accompanying drawings.

aid flrst and second re redraM/statlons engage the sah® surface area
e B ratus of Claim9 wherein saidirst and 10
ottome Egaaﬁmately three degrees ([err]) froma .
The apparatus of Claim 11 wherein botfom 15
profile nmeans are carrled by the apparasus at said second redraw station.

. ‘A.
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