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punch assembly for forming a base in a metal
beverage can
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[0001]

A bottom forming station for forming a metal can
having a sidewall and base portion is provided.
The bottom forming station comprises a punch
sleeve. The punch sleeve comprises a body having a
sidewall that defines a bore for securely receiv—
ing a punch nose. The punch sleeve sidewall has a
first section that corresponds to the shape of at
least a portion of a beverage can base. The punch
sleeve sidewall has a second section that corres-—
ponds to at least a portion of a beverage can
sidewall profile. The second surface is integ—
rally coupled with the first surface. The punch
sleeve sidewall has a third section that is adap—
ted to communicate with a punch nose and form a
slip line that has a junction area in a non—act—
ive area. The third section is integrally coupled
with the first and second sections.

[0002]

A bottom forming station also comprises a punch
nose. The punch nose includes a body having a
sidewall. The sidewall has a first section that
corresponds to the shape of at least a portion of
a beverage can base. The punch nose sidewall has a
second section that is integrally coupled with the
first section. The punch nose is mechanically
coupled within the bore of the punch sleeve with
the second surface of the punch nose in communica—
tion with the third section of the punch sleeve
sidewall such that a slip line is formed with a
junction area in a non—active area

[#ERrFFE k&L ]

[Claiml]

1. A bottom forming station assembly for forming a
metal can bottom having a sidewall and a base por-—
tion, said bottom being formed in a single-stage
process after drawing and ironing, said station
assembly comprising:
a punch sleeve comprising a body having:
an inner sidewall that defines a bore for se-
curely receiving a punch nose;
an outer sidewall that corresponds to a shape of
at least a portion of a beverage can base, the
outer sidewall including a first portion and a
second portion, the second portion corresponding
to at least a portion of a can sidewall, the first
portion being oblique to the second portion and
extending radially inwardly therefrom such that an
end of the first portion is coupled to the inner
sidewall; and

the punch nose comprising a body having:

(54) [ D4 Fr]
B BUYCRHE 5 O B 2 TR 2 1280 D28 o FHASLR

67 [EH]

[0001]

ERBEBRT DIZDDERRAT — a %, HBEELH
THZENTE, ZLT, N=RERRIT LTS,
SR AT — a o Tho T, IROLDOMNSRERLS
NbH, NUFAY—T,

WNFRAY —=TNE, RIEEHERIIH T ) — A a5
RIDTOORT #RET HMEEEZF T B2 TV 5D,
N FAY =T O[EBET, BBHER—2ADD 7R L —
WoOBRIHET 2HE k7 ar28LTn5, 23
F AV —T OMEEL, BBV & H I IiNT 5
o OWE T e 7 7 AV, [MEENTE S, HORE
X, F—oEE —RIEEINTWDE, XU FRY—T
DOREEIL, R F /) —XLBETHICHEAE INZE =D
v/ arvEALTEY, EEEERICBIT 2 5EEER
EETDHAV 9T IA L EBRT D, S0 a v
E, B—OE o & —KmMIZHE I TN 5,

[0002]

EERAT — g AT F ) — R gte, N F )
— XERIEARMERIL, A2 AT A2 TV 5, [IEET, ik
BHER—20/0 7 &b —HOBRIZHIET 2 —k& 7
varERELTWS, NuF ) —XOMBEL, H—0
7 va RIS SN E i EAE LTV D
o NUF ) —=XF, NSUFOE=Dk s a s OdE
BT BT ) —RAOFEZOHIX, AV v THRBIEE
PEREIRN DS S D L ) ICfllBEAR R Y — 7
N F RN =T ORT NITHEBRIESShTnb Z &
PR E TS, BREEROT-ODERKRAT — a v

[#EErasskoo#HE]

[Fhka]

EBRETERT DIZODEREAT—ar T 7 VX
o AIEE L R— Ry E AT D BN TE . AIRLEHIR.,
B L IXBETETERENEZ L, BiRAT—Y
a TR TY EERBATWD, N FRY—TE, K
KEBAZTEBY ., 2BV TERIL. KOLONHEE
MDD, MEFERT, XTI —RXEEZT 572004
ZRERR T D NAHIEE & |

HBHER— A, SMHIBED 5 B2 &b —EROfIRIC
K BAMUMIEE, FH— Dy &8 b BE R,
HOMEED D72 < &b —HpITxs L, FH—DF7IL,
B OEZITKR L TRIOND, & 26 E— O muiid
. PEMAIEEIZAE & S D K O IR mNm & ITIE) D
ENTWBZ L L,

T ) —RIAR R EEL FETH-T, UTFE2EAT



a first sidewall that corresponds to the shape of
at least a portion of a beverage can base; and

a a second sidewall integrally coupled with the
first sidewall and extending rearwardly therefrom,
said punch nose adapted to be mechanically coupled
within the bore of the punch sleeve with the
second sidewall of the punch nose proximate to the
first portion of the outer sidewall of the punch
sleeve sidewall; and

a die assembly, disposed opposite the punch as—
sembly, comprising a domed portion and an annular
insert disposed around the domed portion, the in-—
sert being immoveable relative to the domed por-—
tion and sized to removably receive a portion of
the punch nose therein;

such that a slip line is formed at a forward-most
junction between the punch sleeve and the punch
nose in a non—active area, whereby said non—act-—
ive area is not in contact with the can base met—
al stock during forming thereof, whereby said bot—
tom forming station assembly is suitable for form—
ing a metal can bottom dome in a one—-stage pro-—
cess and whereby the die insert forms a portion of
the can bottom by urging the can bottom portion
against the punch outer sidewall first portion

[Claim2]
2. The bottom forming station assembly of claim 1
wherein the inner wall of the punch sleeve and the
sidewall of the punch nose are substantially par-—
allel such that when in contact with one another
the slip line is substantially horizontal.

[Claim3]
3. The bottom forming station assembly of claim 1
wherein said punch sleeve is formed of a carbide
material.

[Claim4]
4. The bottom forming station assembly of claim 1
wherein the punch nose is formed of a material
comprising a ceramic material.

[Claim5]
5. The bottom forming station assembly of claim 1
wherein the punch nose is formed of a material
comprising a carbide material.

[Claim6]
6. The bottom forming station assembly of claim 1
wherein a portion of the outer wall second por-—
tion is tapered

[Claim7]
7. The bottom forming station assembly of claim 1
wherein the die assembly and the punch sleeve are
capable of forming the can bottom in one-step by
relative urging therebetween.

[Claim8]
8. The bottom forming station assembly of claim 7
wherein the die assembly consists essentially only
of the domed portion and the annular insert.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1 is a perspective view of a metal beverage
can that can be made in accordance with the
present invention;

[0030]

FIG. 2 is a bottom view of the base of the metal
can taken along line 2—2 shown in FIG. 1;
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FIG. 3 is a partial sectional view of the base
taken along line 3-3 in FIG. 1;

[0032]

FIG. 4 is sectional view of a conventional bottom
forming station;

[0033]

FIG. 5 is sectional view of a bottom forming sta-—
tion in accordance with the present invention;
[0034]

FIG. 6 is a sectional view of a punch sleeve in
accordance with one aspect of the present inven-—
tion that is employed in the bottom forming sta—
tion shown in FIG. 5;

[0035]

FIG. 7 is an enlarged partial sectional view of a
portion of the bottom forming station shown in
FIG. 5;

[0036]

FIG. 8 is an enlarged sectional view of a junc—
tion area taken along line 8-8 in FIG. 7;

[0037]

FIG. 9 is a sectional view of a punch nose in ac—
cordance with another aspect of the present inven-—
tion that is employed in the bottom forming sta—
tion shown in FIG. 5; and

[0038]

FIG. 10 is an enlarged partial sectional view of
the punch nose taken along line 10—-10 shown in
FIG. 9.
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