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CRLING A BASE ON A TUBULAR
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The present invention relates to a method and

10

™
(8]

apparatus for forming a base on a tubular container.

Numerous such methods

are known. For example, it

is known in the manufacture of aluminium and tin cans to

form the base onto the tubular container by rolling

adjacent edge flanges into

interlocking engagement. 1In

plastic tubes and containers, it is known to mould the

base from a similar materia

onto the tube. It is also

onto laminated cardbcard tu

In all such prior art

discrete

4=
(™

process

base itsels, and

is well known by thcse skill

process stass of

costs of production and ¢
reduced rellabllity'
equipment and process .in
undesirable in high

It is therefora
to provide an improved
overcomes or substantially
the shortcomings of

Accordingly, in
provides an apraratus ‘or

container, said apgp

1, ané then to glue the base

knewn to glue plastic bases

pes, and the like.

methods, however, a number of

s
cie

To form

the tuke. As

excessive
the

increase

and l=ad

iact of the zZresent invaniion
cd and-or agcaratus which
anelioraztas at l2ast scme of
rior arc.
St aspect, the Lnvenilon
ormiﬁg a bas=.on a tubuiar
cmprising a ii2, a punch plate
an coen end of said diz2, a
punch plate and said dis2,
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Descrlptlon J'. The present invention relates to a nethod and
apparatus for forn1ng a base on a t ubul ar cont ai ner.

2

transport means to feed a strip of thermoplastic material
between said punch and said punch plate, heating means to .
heat the thermoplastic material, and locating means to
locate the container such that one end extends marginally
into said die, the punch being selectively operable in a
single stroke to shear off a slug of said material-by
forcing said strip against said plate and to punch the
slug through the aperture intoc forming engagement with
the die such that a peripheral edge of the slug is
thermoplastically bonded to the exposed end of the
container within the die to form said base.

Preferably, the transport means is dispcsed to feed
the strip of hot thermoplastic mater 1a1 dirsctly £from an
extrusion die to minimise the extent of intermediate
cooling and thereby obviate the need for a separat
heating step. 1In one embodiment, the extrusion die
itself constitutes the transport means. |

Preferabl}, the apparatus includee a vent to direct
air from the die cavity during the punching cycle.

Preferably also, the apparatus further includes
ejection means disposed to direct pressurissd gas between
the base and the die upon withdrawal of the punch to
eject the container.

The punch and die are preferably liquid cooled to

“minimise cycle time. | ' '

In ﬁhe preferred embodiment, “the loéating mearnrs

comprises an Lnner shell and a compleme ry outer shell

disposed respectively-to prov1de inwardiy and outwardly

Thls Sheet Has Been Re[i
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Nuner ous .
manuf act u
tubular c
engagenen

e e—T1-0r exanple, it is.known in the

g aum nium and tin cans to formthe base onto the

=e 0y rol |l ing adjacent edge flanges into interl ocking
ksy-astic tubes and containers, it is known to 10 nould the
base fro STl ar material, and then t® glue the base onto the tube. It

is al so. known to gl ue pl astic bases opto | am nated carggoard t ubes,
and the .| i ke. directed radial support for the side walls of the

i)

container during the forming process. Oné of the shells
preferably incorporates abutment means to locate the
remote end of the tube and théreby determine the extent

5 to which the exposed end extends into the die. The
abutment means is preferably édjustable to accommodate ..
tubular containers of different length. In the preferred
embodiﬁent, the abutment meanSTcompfises an annular
shoulder formed on the inner shell.

10 According to a second aspeét, the invention
provides a method of forming a base on a tubular
container, said method comprising the steps of locating
the container such that cne snéd extends marginally into a

die, heating a strip of thermoplastic material, feseding

[
U

the strip of thermoplastic material between a‘punch and a

punch plate having an aperturs defining an cpen end of

rn

orcing

. said die, shearing off a slug of said material by

Joe

said strip aga%nst said plats, and punching said slug
through said géerture into forming engagement with said
20 die such that a peripheral a2dge of the slug is
thermoplastically bonded to the expcsed and of the
container within the die to form said base.
- A preferred embodiment of the inventicn will ncw be
descr%bed, by way of example only,.wi;h raferance to the
25 aCcombanying drawings 1in whiqﬁ:¥
Figure 1 is é Cross sectional side elevation
showing an apparatus according to the invention: and

———e

— ' Figure 2 is a cross sectional view similar €O
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I al |l such@@ge or art met hods, however, a nunber of discrete process steps
are required first to formthe base itself, and then to secure the
base t.o thejtube. As is well known by those skilled in the art,
excessi ve pfocess steps of this nature SUbitantiaIIy 15 increase the
costs of prpduction and capital equi pnment, "antd lead to reduced reliability
and :

Figure 1 incorporating a pair of die assemblies disposed
to shuttle beneath the punch.

Figure 3 is a cross sectional view showing a

i tubular container incorporatihg a base formed in
:s accordance with the method and apparatus of the.invent;on.
Referring firstly to Figure 1, the invention
provides an appafatus 1 for forming a base 2 on a tubular
container 3 as shown in Figure 3. The apparatus
comprises a die 5 partially defined by a die face 6, and

10 a fixed punch plate 7 having an aperture 8 defining an
open end of the die. A punch 10 is selectively cperable
by means of a convéntional hydraulic, pneumatic or
mechanical actuator (not shown) to co-cperate with the
punch plate and the die.

15 The apparatus further includes locating means 12 in
the form of respective inner and outer shells 14 and 15.
The'shell§ tbqethef define an intermediatejradia;
clearance space adapted nestingly to accommodate the
tubular container 3 and thereby provide radial support

20- during the base forming process. The terminal end of the
inner shell 14 opposite the punch forms the die face 6.
The remote end of the inner shell incorporates abutment
means in the fofm of an.annular shoulder 20 to ;q;éte the.
remote end of the tube. The inner and cuter shells and

25 associated_;houlder 20.are.dispcséd té locate the tubglar

container such that an exposed end 21 extends mar glnally

into the die cavity by several millimeters.

—_—

' i ' tr ion die
Thsta}hsBﬂm The apparatus further includes an extrusion di
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|ndhsanﬁmh Ice of equi pnent and process lines. This is particularly
und high rate production applications.
US- mmﬁmscl oses a conpressi on noul di ng machi ne for organl c
thernn rials. For noulding articles at a high rate, "gobs" of
heat ed organic thernoplastic materi & .,are. successively deposited into
open topped nDuIdlng cavities
(not shown) located above the punch 10 to feed a strip or
ribbon 22 of hot thermoplastic material downwardly
between the punch plate 7 and the punch 10.
Turning now to describe briefly the operation of -
‘5 the apparatus, a tubular_body'or container 3 is first_'
loaded between the inner and outer supporting sheils such
that the exposed marginal end 21 extends into the die
cavity. A ribbon 22 of hot thermoplastic material is
then extruded and progressively fed downwardly between
10 the punch 10 and the punch plate 7. The strip 22 is fed
directly from the extrusion die through the forming
apparatus so that the.thermoplastic material disposed
adjacent the die is at an appropriate temperature for the
subsequent forming operations, without the need for a
15 separate heating step.
At the desired time, the punch is moved through the
punch plate to shear off a slug of the hot material.
Further movement of the punch forces the slug through the
aperture 8 and into forming engagement with the lower die
20 face 6, at which stage the punch face effectively closes
the die. Whilst the slug is being driven into the die,
the die cavity is vented through passagass 25 in the punch
10 to prevent ﬁnintentiohal distortion of the hot plastic
- during the forming procesﬁ. Application of further
25 forming pressure by the punch causes Ehe peripheral edge
of the slug tp be thermoplasticaiiy bonded to the exposed
end 21 of the container within the die, in order to form

the base 2. ‘As best séen in Figure 3, the die cavity is



I efh smkumel' bm«éd by a plurality of noul ding nenbers, which are
con novabl e around a horizontal closed Ioop path. In one
uIdlng cavity is configured to allow an end wall to
on a can The side wall of the gan is applied in

surroundlng relationship to a plunger, which functions as a mandrel, and

t he : .
configured such that the exposed end of the can 1s

sandwiched between respective inner and outer lips 32 and

33 of plastic material to ensure maximum mechanical and

thermoplastic bonding and an air-tight seal.

Once the base has been formed, the punch is
retracted and the shell assembly 14 and 15 moved from
beneath the punch. The container incorporating the
freshly.moulded base is then ejected from the supporting
shells by compressed air injected between the die face
and the base through passage 25. The cycle is then
repeated.

During the forming cycles, coolant is directed
through the punch through cooling passages 30. This
prevents overheating of the punch head, minimises cycle
time, and permits increased control over the temperature
of the the;moplastic material dufing the forming
process. - Similarlv, coolant maV'beodireCted through the
inner and/or outer supporting snells 15 and 15 through
approprlate COOllnq passages if requlred '

In the embodiment of Figure 2, a pair of_die and
shell assemblies are dlsposed to shuttle beneath the
punch. This arrangement permits the tube to be loaded
from a magazine into the free die, whilst the punch forms
the base in the operative dle The pcsi:ions are then
alternated permlttlng the tube 1ncoroc'a lng the newlv
.formed base to be ejected whilst a base is simultaneously
formed on the tube in the other die. 1In other

embodiments, a rotary barrel supporting an array of die



-};hkﬁwqﬂu ' end of the side wall of the can is carried by the
pIunH"m”m# ul ding cavity

stations may be provided.

It will be appreciated that in accordance with the
present method, the base is punched, transported into the
die cavity, and formed onto the container in a single

5 punch stroke. This minimises-heat_lbss, reduces the
force requifed to forge the hot slug, minimises the
chance of flash within the die, obviates the need for
intermediate heating steps, and substantially simplifies
the forming procedure. Thus, the invention represents a

10 coﬁmercially significant improvement over the prior art.

Although the invention has been described with

reference to a specific example, it will be appreciated

that the invention may be embodied in many other forms.



SO “ﬁ‘r‘rhe~eﬁd—maLL_Ls conpr essi on noul ded into assenbly with the side
mall

The plunger is nmaintained in position just |ong enough
for E"!m”w ul ded end wal |l to becone stable. 5

i s*anc 0 e present invention to provide an inproved nethod
and/or 8 .

2 Claims: -
1. Apparatus for forming a base (2) on a tubular
container (3), the apparatus comprising a die (3), a

punch plate (7) having an aperture (8) defining an open

end of the_die-(SJ,fa pﬁnch (10) co-operable with the

punch plate (7) and the die (s). transpoﬁt means for
feeding a strip (22) of thermoplastic material between
the punch (10) and the punch plate (7), heating means
for heating the thermoplastic material, and locating
means (12) for locating the container (3) such that one
end extends marginally into the die (5), the punch (10)
being operable in a single stroke to shear off a slug of
the material by forcing the strip (22) against the punch
plate (7) and to punch the siug through the aperture (8)
into forming engagement with the die (5) such that a

~ peripheral edge of the slug is thermoplastically bonded
to the exposed end of the container (3) within the die
(5) to form the base (2).

2. Apparatus according to claim 1, wherein the
transport means is disposed to feed the strip (22) of
thermoplastic matgrial directly from an extrusion die.

3. Apparatus according to claim 2, wherein the
extrusion die feeds the thermoplastic material directly
between the punch (10) and the punch plate (7) and
thereby constltutes the said’ transnort means.

4. Apparatus accordlng to any preceding claim,

further including a vent (2S) to direct air from the die

————
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appar at ch overcones or substantially anellorates at |east some of the
shortcomn !‘”/w ”m, e prior art. Accordingly, in a first
aspect ovides an apparatus for formng a base on a

t ubul ar contalner dai 8 apparatus conprisi®y a die, a punch plate having an
10 aperture deflnlng an open end of said die, a punch co-operable with
said punch ptate and !

cavity during the punch stroke.

S. Apparatus according to any preceding clainm,

- further including ejection means disposed to direct
pressurised gas between the base and the die upon
withdrawal of the punch to eject the container.

6. Apparatus according to any preceding claim,
wherein the locating means (12) comprises an inner shell
(14) and a complementary outer shell (15) disposed
respectively to provide inner and outer support for the
side walls of the tubular container (3) during the
forming process.

7. Apparatus according to claim 6, further
including abutment means (20) for locating the remote
end of the tubular container (2) and thereby determine
the extent to which the exposed end extends into the die
(5).

8. Apparatus according to clﬁim %, wherein the
abutment means (20) is adjustable to permit selective
variation of the extent to which the exposed end extends
into the die (5) and to accommodate tubular containers
(3) of different lengths.

9. Apparatus according to claim 7 or 8, wherein the
abutment means comprises a shoulder (20) formed on the
inngr shell (14).

10. Aéparatus'aCCQrding to.aﬁy of claims.é to 9,
Vherein the proximal end of the inner shell fi4)

opposite the punch (10) defines oné face (6) of the die’

K\
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sald die, transport means to feed a strip of thernoplastic material between

sai d pu d punch plate, heating neans to heat the
t her m)pﬂ ﬂ lr"l"slmle" and | ocating neans to | ocate the container
such that ohelend extends marginally into said die, the punch being

selectlvely operable in a single strokd0to shéar off a slug of said

material by forc'gq,sang-the punch (10) defines a corresponding opposite

face of the die (5).
11. Apparatus according to any preceding clainm,

wherein the die (5) is configured such that the exposed

end of the container (3) within the die (S) is
sandwiched between respective'innér'and'outer lips
(32,33) of thermoplastic material associated with the
base (2) to enhance mechanical engagement and
thermoplastic bonding between the container (3) and the
base (2).

12. Apparatus according to any precedlng clainm,
further including cooling means to dlrect coolant
through the punch (10) or the die (5).

13. Apparatus according to claim 12 when dependent
on claim 6, wherein the cooling means is further adapted
to direct coolant through at least one of the inner and

. oﬁtér supportidg shells (14, 15).

14. Apparatus according to any precgdinq claim,
including a pair of the said dies (5) disposed to
shuttle beneath a single pﬁnch (10), thereby permitting
one container (3) to be loaded into a first one of the
dies (5), whilst the punch (10) forms a base (2) on.the
container (3) in a second one of the dies (5), whereby
alternation of positions permits the container (3)
incorpdrating-thé_neﬁly.fdrﬁed base (2) to be ejected
from the second die (5) thlst a base (2) is

'simultaneously formed on the container (3) in the first

— —
—
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strl ai nst |ate and to punch the slug through the aperture
|nto for ﬁ’l’/y/ agenent with the die such that a peripheral edge of
m 1y bonded to the exposed end of the

t he slug
cont ai ner wi fhif o form said base. Preferably, the

transpart neans.is dlsposed to feed the strlp of hot thernoplastic
material .directly froman extrusion die to nithi mi se the extent of
i nternedi ate codliiengsand

15, Apparatﬁé according to any preceding clainms,
further including a rotary barrel supporting an array of
the said dies (5) operable sequentially with one or more
punches (10)

16. A method of forming a base (2) on a tubular
container (3), the method comprising the steps of
locating the container such that one end extends
marginally into a die (5), heating a stripl(ZZ) of
thermoplastic material, feeding the strip (22) of
thermoplastic material between a punch (10) and a punch
plate (7) having an aperture (8) defining an open end of
the die (5), shearing off a slug of the said material by
forcing the strip (22) against the plate (7), and
punching the siuq thrdugh the aperture (8) in;o forming
engagement with the die (5) such that a peripheral edge.
of the slug is thermoplastiéally'bonded to the exposed g
end of the.cogﬁainéﬁ (3) within the die (5) to form the
base (2).

17. A method according to claim 16, including the
further steps of loading a tubular container (3) from a
magazine into a first die (5), whilst simultaneously
forming a base (2) on another tubular container (3) in a
second die (5), alternating the DOSltlonS of the flrst
and second dies (5), and EJeCthg the other container
(3) incorporéting the newly formed ‘base (2) whilst
simultaneously forming a base (2) on the container (3)
— in the first die (S) by meéps of the same punch (10).

This Sheet Has Been Reﬂlac




20 fhereby obviate the need for a separéte'heating step. In one
enbodi nent, the extrusion die itself constitutes the transport neans.
Preferably, the apparatus includes-a vent to direct air fromthe die cavity
during t he punchi ng cycl e.
| 12
ABSTRACT

METHOD AND APPARATUS FOR FORMING A BASE ON A TUBULAR CONTAINER

An apparatus (1) for forming a base (2) on a

tubular container (3). The apparatus comprises a die
(5), and a punch plate (7) having an aperture (8)
defining an open end -of the die (5). A punch (10) is-
co-operable with the punch plate (7) and the die (5).
Transport means are provided to feed a strip (22) of hot
thermoplastic material between the punch (10) and the
punch plate (7). Locating means (12) locate the
container (3) such that one end extends marginally into
the die (5). The punch (10) is selectively operable in a
51ng;e stroke to shear off a slug of the material by
forcing the strip (22) against the plats {7) and tc punch
(10) the slug through the aperture (3) iato forming
engagement with the die (5). A perigheral edge of the
slug is thersby thermopl lastically bended To ;he expesad

{5y to form the

b

end of the'container'(3) within the &i

pase (2).
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pressurised.gas between the base and the die upon withdrawal of the punch
to eject the cont ai ner. The punch and die are preferably
liquid cooled to mnimse cycle tine. 5 =~ . In the preferred

enbodi nent, the |ocating neans conpri ses, an I nner shell and a
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Conﬁle?éntary outer shell disposed respectively to provide inwardly and
I

outwar gl y directed radial support for the side walls of the contai ner
during{the form ng process. One of %he shel | s preferably incorporates
abut frent neans to locate the renote end of ‘tihe tube and t hereby

deter.m ne the extent to which the exposed end extends into the die. The 10
abutnent neans is preferably adjustable to accommodate tubul ar containers
of different _
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An apparatus (1) for forming a base (2) on a

tubular container (3). The apparatus comprises a die .

(5), and a punch plate (7) having an aperture (8)

defining an open end of the 4

ie (5). A punch (10) is

co-operable with the punch plate (7) and the die (5).

Transport means are provided to feed a strip (22) of hot

thermoplastic material between the punch (10) and the

punch plate (7).

Locating means (12) locate the

container (3) such that one end extends marginally into

the_die (5). The punch (10)

is selectively operable in a’

single stroke to shear off a slug of the material by

forcing the strip (22) against the plate (7) and to punch

(iO) the slug through the aperture (8) into forming

engagement with the die (5).

a peripheral edge of the

slug is thereby thermoplastically bonded to the expcsed

end of the container (3) with

base (2).

Figure 1

——
—_—
—_—
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1 - "+ "The' present anentzon relates to a methad and
‘ apparatus for rormlng 2 base on a tubular container.

Numerous such methods are known. For example, it

form the base onto the tubular contazner by rolling
adjacent edge flanges into Lnterlock;ng engagement. In
Plastic tubes ang containers, it is known to mould the

base from a similar material, and then to glue the base

onto the tube. It is alse known to glue plastic basas

onto laminated cardboard tubes, and- the like.

"In all such prior art methods, however, a number L of

'.dlscrete Process steps ars required first to form the

base itself, ang then to secure the base to the tube. As

is well known by those skilleg in the art, excessive

Process steps of this nature substantially increase the

Costs of production and capital equipment, and lead to

reduced reliability and increased maintenance of )

equipment and Process lines. This is particularly

undesirable in high rate Production applications. | ’
It is therefore anp object of the prasent invention

to provide an improved method and/or apparatus which

: Qovercomes or substantially ameliorates at least some of
] .
the shortcominqs of these prior arc.

Accordingly, in a first aspect, the invention -

Provides an apparatus for forming a base on a tubular
container, saig apparatus Comprising a die, a punch plate

having an aperture defining an 9pen end of said die, a.

Punch coE &Frable with said punch Plate and said die,
This is the replacement she .
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20 BﬂﬁﬁSQH&kahﬁ RX osed end of the container within the die to formsaid

base. preferred enbodi nent of the invention will now be
descr :m l" I"MH ,’ exanple only, with reference to the acconpanying
tdr awi

Figure,1 is a cross sectional side
elevatlon shomnng an apparatus accordi ng fo the

E transport means to feed a strip of thermoplastic material

between said punch and said punch plate, heating means to
heat the thermoplastic material, and locating means to
locate the containef such that one end extends marqinaily
into said die, the punch being selectively operable in a
single stroke to shear off a slug of said material by
fércing said strip against said plate and to punch the
slug through the aperture into formin§ engagement with
the die such that a peripheral edge of the slug is
thermoplastically bonded to the exposed end of the

container within the die to form said base.

e
[
iy

Preferably, the transport means is disposed to feed
the strip of hot thermoplastic material directly from an
extrusion die to minimise the extent of intermediate
cocling and thereby obviate the need for a separate
heating étep. In one embodiment, the extrusion die
itself constitutes the transport means.
| Preferably, the apparatus includes a vent to direct -

~air from the die cavity during the punching cycle.

Preferably also, the apparatus further includes
ejection means disposed to direct pressurised gas between
the base and the die upon withdrawal of the punch to
eject the container. ‘

The punch and die are preferably liquid cooled to
minimise cycle time. .

In the preferred embodiment, the iocating meahs
comprises an inner shell and a complemeantary outer sﬁell

disposed respectively to provide inwardly and outwardly ‘

This is the replacement sheet
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directed radial support for the side walls of the
container during the forming process. One of the shells
preferably incorporates abutment means to locate the
remote end of the tube and thereby determine the extent
to which thé exposed end extends into the die. The
abutment means is preferably adjustable to accommodate
tubular containers of different length. In the preferred
embodiment, the abutment means?compfises an annular
shoulder formed on the inner sﬁéll.

| According to a second aspeét, the invent#an
provides a method of forming a base on a tubular —
container, said method comprising the steps of locating
the container such that one end extends marginally into a
die, heating a strip of thermoplastic material, feeding
the strip of thermoplastic material between a‘punch and a
punch plate having An aperture defining an open end of
said die, shearing off a slug of said material by forcing
said strip against said plate, and punching said slug
through said aperture into forming engagement with said
die such that a peripheral edge of the slug is
thermoplastically bonded to the exposed end of the
container within the die to form said btase.

A preferred embodiment of the invention will now be
described, by way of example only, with reference to the
accompanying drawings in which:=-

Figure 1 is a cross sactional side elevation
showing an apparatus according to the invention: and

Figure 2 is a cross sectional view similar to

This is the replacement sheet
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lﬁrdaﬁgngﬁmﬁnH. Eqional view simlar to Figure 1 incorporating a pair
-of die- lﬁl; s di.sposed to shuttle beneath the punch.

Figure 3 ctional view showi ng a tubular container

i ncorporating a base formed in accordance with the nmethod and
appar atug of the invention. -4 -

Figure 1 incorporating a pair of die assemblies disposed

to shuttle beneath the punch.

Figure 3 is a cross sectional view showing a
{ - tubular container incbrporating a base formed in
accordance with the method and apparatus of the invention.
Referring firstly to Figure 1, the invention
provides an apparatus 1.for forming a base 2 on a tubular
container 3 as shown in Figure 3. The apparatus
conprises a die 5 partially défined by a die face 6§, and
. a fixed punch ﬁlate 7 having an aperture 8 defining ah
open end of the die. A punch 10 is selectively operakle
by means of a conventional hydraulic, pneumatic or
mechanical actuator (not shown) to co-coperate with the
punch plate and the die.
The apparatus further includes locating means 12 in
the form of respective inner and outer shells 14 aﬁd 15.
The shells together define an intermediate radial
clearance space adapted nestingly to accommodate the
tubular container 3 and thereby provide radial support
during the base forming process. The terminal end of the
inner shell 14 opposite the punch forms the die face 6.
The remote end of ‘the inner shell incorporates abutment
means in the form of an ahnular shoulder 20 to locate the
remote end of the tube. The inner'and au;er shells and
associated shoulder 20 are disposed to locate the tubular
container such that an exposed end 21 extends marginally
into the die cavity by several millimeters.

The apparatus further includes an extrusion die

This is the replacement sheet
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The ap ses a die 5 partially defined by a die face 6,
and a flxe punc ate 7 having an aperture 8 defining an open end

of the die. A punch 10 is selectively opegabje by neans of a conventi onal

hydraul ic, pneumatic or nechanical actuatdr (not shown) to co-operate with

the punch (not showri) located above the punch 10 to feed a strip or

This Sheee ﬁmﬂst y to Figure 1, the invention provides an apparatus
for ummm base 2 on a tubular container 3 as shown in Figure 3.

ribbon 22 of hot thermoplastic material downwardly
between the punch plate 7 and the punch 10.

Turning now to describe briefly the operation of -
the apparatus, a tubular body or container 3 is first
loaded between the inner and outer supporting shells such
that the exposed marginal end 21 exﬁends into the die
cavity.. A ribbon 22 of hot thgrmoﬁiastic material is
‘then extruded and progressivel} fed downwardly between
the punch 10 and the punch plate 7. The strip 22 is fed
directly from the extrusion die through the forming =
apparatus so that the thermoplastic material disposed
adjacent the die is at an appropriate temperature for the
subsequent forming operations, without the heed for a
separate heating step.

At the desired time, the punch is moved through the
punch plate to shear off a slug of the hot material.
Further movement of the,punéh forces the slug through the
aéerture 8 and into forming engagement with the lerr die
face 6, at which stage the punch face effectively closes
the die. Whilst the slug is being driven into the die,
the die cavity is vented through passages 25 in the punch
10 to prevent unintentional distortion of the hot plastic
during the forming process. Application of further

. forming pressure by thé punch causes the peripheral edge
of the slug to be thermoplasticaily_bonded to the exposed
" end 21 of the container within the die, in order to form

the base 2. As best seen in Figure 3, the die cavity is

This is the replacement sheet
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0 Pl atf and the dje. The apparatus further includes

Iocatl he form of respective inner and outer shells 14
and. 15 gether define an internedi ate radi al cl earance

space _ y to accommodat e the tubul ar container 3 and thereby
provi de i -6 =

cohfigured such that the exposed end of the ¢an is
sandwiched between respective inner and outer lips 32 and
" 33 of plastic material to ensure maximum mechanical and

thermoplastic bonding and an air-tight seal.

‘Once the base has been forﬁed, the punch is
retracted and the shell assembly 14 and 15 moved from
beneath the punch. The container incorporating the
freshly moulded base is then ejected from the supporting
shells by compressed air injecﬁéd between the die face

and the base through passage 25. The cycle is then

repeated. _

During the forming cycles, coolant is directed
through the punch through cooling passages 30. This
prevents overheating of the punch head, miniﬁises cycle
time, and permits increased control over the temperature
of the thermoplastic material dufing the forming
process. Similarly, coolant may'be'directed through the
inner and/or outer supporting shells 14 and 15 thfough
appropriate cooling passages if required.

In the embodiment of Figure 2, a pair of die and
shell assemblies are disposed to shuttle beneath the
punch. This arrangement permits the tube to be loaded
from a magazine into the free die, whilst the punch forms
the base in the operative die. The positions'are then
alternated permitting the tube incorpora:;ng the newiy
formed base to be ejected whilst a base is simulténeously
formed on the tube in the other die. In other

embodiments, a rotary barrel supporting an array of die

Ttlis is the replacement sheet
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radmgmwauﬁpnam ¢d1g the base form ng process. The term nal end of the

I nn opposite the punch forns the die face 6. The renote end
of t I ncor por at es abut ment nmeans in the formof an
‘annul der O to locate the renote end of the tube. The inner

and outer shells and associ ated shoul der=20 are di sposed to locate the

t ubul ar contai ner such that an exposed end 21 extends marginally into the
die cavity bystatzons may be provided.

It will be appreciated that in accordance with the
present method, the base is.punched, tfansported into the
die cavity, and formed onto the container'in a single
punch stroke. This minimises heat loss, reduces the
force ;equired to forge the hot slug, minimises the
chance of flash within the die, obviates the need for
intermediate heating steps, and substantially simplifies
the forming procedure. Thus,"ﬁhe invention represents a
commercially significant improvement over the prior art.

Although the invention has been described with=
reference to a specific example, it will be appreciated

that the invention may be embodied in many other forms.

This is the replacement sheet
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several n1II|neters The apparatus further includes an extrusion

dlelbhsmwﬁm@ ed above t he punch 10 to feed a strip or ribbon
22 of stic material downwardly between t he punch plate 7
and t

~. 8-

Claims: -

1. Apparatus for forming a base (2) on a tubular

container (3), the apparatus dbmprising a die (5), a
punch plate (7) having an apéiture (8) defining aﬁ open
end of the die (S), a punch (10) co-operable with the
punch plate (7) and the die (5), transport means for

feeding a strip (22) of'thermoplastic material between
the punch (10) and the punch pléte (7), heating means
for heating the thermoplastic material, and locating
means (12) for locating the container (3) such that one
end extends marginally into the die (5), the punch €59)
being operable in a single stroke to shear off a slug of
the material by forcing the strip (22) against the punch
plate (7) and to punch the siuq through the aperture (8)
.into forming engagement with the die (5) such that a
peripheral edgeuof the slug is thermoplastically bonded
to the exposed end of the container (3) within the die
(5) to form .the base (2).

2. Apparatus'accordinq to claim 1, wherein the
transport means is disposed to feed the strip (22) of
thermoplastic material directly frdm an extrusion die.

3. Apparatus according tp cl;im 2, wherein the
extrﬁsion die feeds the thermoplastic material directly
between the pun;h (10) and the punch plate (7) and
thereby constitutes the said transport means.

4. Apparatus according to anf prece&ing claim,

further including a vent (25) to direct air from the die

”!I,"c, I"I,LI "IJ, "l'sl " ,!II | . T This. fs the replacement she.et
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Turnlng now to descrlbe briefly the operation of the apparatus, a tubular ™
eetHasBeelciTRi ner 3 is first |oaded between the inner and outer

supp ‘“‘l ﬂ“ﬂ H uch that the

cavity during the punch stroke.

-9, .=

S. Apparatus according to any preceding claim,
further including'éjection meéhs disposed to direct
pressurised gas between the base and the die upoﬁ
withdrawal of the punch to eject the container.

6. Apparatus according to any preceding claim,
wherein the locating means (12) comprises an inner shell
(14) and a complementary outer shell (15) disposed
respectively to provide inner and outer support for the
side walls of the tubular container (3) during the
forming process. -

7. Apparatﬁs according to claim 6, further
iﬁcluding abutment means (20) for locating the remote
end of the tubular container (2) and thereby determine
the extent to which the exposed end extends into the die
(s5).

8. Apparatus according to claim }, wherein the
abutment means (20) is adjustable to permit selective
variation of the extent to which the exposed end extends
into the die (55 and to accommodate tubular contaihers
(3) of different lengths.

9. Apparatus according to claim 7 or 8, wherein the

abutment means comprises a shoulder (20) formed on the

inner shell (14).

10. - Apparatus according to any of claims § to 9,

wherein the proximal end of the inner shell (14)

opposite the punch (10) defines one face (6) of the die.
__—’/ .
““‘“!“\‘\l“‘l\ “l\! “ \!‘\ _ .This is the replacement sheet
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|naI end 21 extends into the die cavity. A ribbon...

>~
Sl 2 T
v

22 of ernD astlc material is then extruded and progressi-vely - d
fed d# lﬁ t he punch 10 and the punch plate 7. The strip
22 is m the extrusion die through the form ng

. -10.-
(5), and the punch (10) defines a corresponding opposite
face of the die (5).

11. Apparatus according to any preceding claim,

wherein the die (S) is confiqured such that the exkposed

: end of the container (3) within the die (S) is
sandwiched between respective inner and outer lips
(32,33) of thermoplastic material associated with the
base (2) to enhance mechanical engagement and
thermoplastic bonding betweenﬁthe container (3) and the
base (2).

12. Apparatus according to any preceding claimff;
further including cooling means to direct coolant
through the punch (10) or the die (5).

13. Apparatus according to claim 12 when dependent
on claim 6, whérein the cooling means is further adapted
to direct coolant through at least one of the inner and
outer supporting shells (14,15).

14. Apparatus according to any preceding claim,
including a pair of the said dies (S) disposed to
shuttle beneath a single punch (10), thereby.permitting
one container (3) to be loaded into a first one of the
dies (S), whilst the punch (10) forms a base (2) on the
container (3) in a second one of the dies (5), wﬁérebY
alternation of positions permits the container (3)
incorporating the newly formed base (2) to be ejected
from the second die (5) whilst a base (2) is

simultaneocusly formed on the container (3) in the first

—_—

—_—
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apparatus so that the thernoplastic material disposed-adjacent the die1s

.atnﬂﬂmaapr / tenperature for the subsequent form ng operations,
a separate heati ng step. At the
‘_deS| punch i's nmoved through the punch plate to shear off a

he hot material. Further novenent of the punch forces the
slug through the aperture 8 . 5 U

die (S).

1S. Apparatus according to any preceding claims,
further including ; rotary bar#el supporting an array of
the said dies (S5) operable seéuentially with one or mofe
punches (10).

16. A method of forming a base (2) on a tubular
container (3), the method comprising the steps of
locating the container such that one end extends
marginally inte a die (5), héatinq a strip (22) of
therhoplastic material, feeding the strip (22) of
thermoplastic material between a punch (1Q) and a.puggh
plate (7) having an aperture (8) defining an open end of
the die (5), shearing off a slug of the said material by
forcing the strip (22) against the plate (7), and
punching the slug through the aperture (8) into forming
engagement with the die (5) such that a peripheral edge
of the slug is thermoplastically bonded to the exposed
end of the coqpainér (3) within the die (S) to form the
base (2). ‘

17. A method according to claim 16, including the
further steps of loading a tubular container (3) from a
magazine into a first die (5), whilst simultaneously
forming a base (2) on another tubular container (3) in a
second die (5), alternating the positions of the first
and second dies (5), and ejecting the other container
{3) incorporating the newly formed base (2) whilst
simultaneously forming a base (2).on the container (3}

in the first die (S) by meéps of the same punch (10).

‘) 0 R . Tninis the repiacoment shee
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angyd engagenent with the lower die face 6, at which stage the
psin gm mﬁ[’ectlvely closes the die. Wilst the slug is being driven
i At H

die cavity is - vent ed t hrough passages 25 in the
pun t unintentional distation of the hot pl astic
during the form: ng process Appllcatlon of further formng pressure by the
unch e
P METHOD ‘AND APPARATUS FOR FORMING A BASE ON A TUBULAR CONTAINER
ABSTRACT

An apparatus (1) for forming a base (2) on a
tubular .container (3-) . The app;ratus comprises a die
(S), and a punch plate (7) having an aperture (8)
defining an open end of the die (S). A punch (10} is
co-operable with the punch plate (7} and the die (S).
Transport means are provided to feed a strip (22) of “hot
thermoplastic material between the punch (10) and the
punch plate (7). Locating meax;is (12) locate the

conta:.ner (3) such that one end extends marginally into

s

the die (S). The punch (10) is salectively cneranle:r_—: a
single stroke to shear off a slug of the material by
forcing the strip (22) against the plate (7) and to punch
(10) the slug through the aperture (8) into forming
engagement with the die (5) . A peripheral edge of the
slug is thereby thermoplastically bonded to the expesad

end of the container (3) within the die (3) to form the

base (2).

This is the replacement sheet
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_aus‘esbt he peripheral edge of the slug to be thernoplastically bonded to
X

fthe exposed end 21 of the container within the die, in order to form
the base 2. As best seen in Figure 3, 15 the die cavity is configured
- such_that the exposed end of the can is sandw ched between respective

inner and outer lips 32 and 33 of plastic material to ensure maxi num
mechani cal and t hernopl astic bonding and an air-tight seal.
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Once &hefbase~ha”6"én forned the punch is retracted and the shel
’ ceddnd 15 nnved from beneath the punch. The contai ner

'assenbly 14
freshly noul ded 20 base is then ejected fromthe
by conpressed air injected bet ween the die face and

th passage 35. The cycle is then repeat ed.
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rl-ng—the*FormﬁTg—cyﬁ-es* coolant is "'-di' rected through the punch through

‘cool i 1963 30, This prevents overheating of the punch head,
.mnim eg\nd permts increased control over the
te"rrpera errmpl astic material during the
- 3/3

Y '

FIG. 3
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Numersus such methods ara knowt.

THE INVENTION IS DESCRIBED IN THE FOLLOWING STATEMENT:

be (REBLACED BHEETSt hesg
yb@écﬂb’:%ﬁ :%ggerdopr l,at e

“The present inventidn relites to a methad and

paratus for forming a base on a tubular caontainer.

known in the manufacture af aluminium and tin cans té'

rm the base onto the tubular container by rolling

adjicent edge flanges into interlocking engagement. In

plastic tubes and containers, it is known to mould the

base from a similar material,, and then to glue the basa

onte the tube.

onto laminated cardboard tubes, and- the lika.

In all suct_:. prior art methods, haowever, a numb

discrete process steps ars required first to form the

It is also loiown to glue plastic basas

‘basas itself, and then ta_ sacure the base to the tuba. 2As

is well known by those skilled in the art, excessive

procass steps of this nature substantially increase the

costs of production and capital equipment, and lead to

reduced reliability and increased maincenance of

equipment and process lines.

This is particularly

undesirable in high rate production applications.

It is therafore an cbject of the prasant invention

- %o provide 2n improved method and/or aggaratus which

overcomes or substantially ameliorates at least some of

the shortcomings of these prior arc.

Accordingly, J’.:; a first aspect, the invention-

provides an apgaratus for forming a base on a tubular

[

container, said apparacus cemprising a die, 2 punch plata

having an apertura defining an apen end of said dia, a

punch co-operable with said nunch plate _,q"
]
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In the enbodi nent of Figure 2, a pair of die and shell assenblies are

df'imw Been Replacedshijt t | e beneath the punch. This arrangenent pernits the
tu mTlHﬁmE froma 5 nmagazine into the free die, whilst the punch
fo the operative die. The positions are then
alternated permtting the tube incorpgbrating the newy forned base to
be ejected whilst a base is simultaneously forned on the tube in the other
di e. In othertransport means to feed a strip of thermoplastic material
| i between said punch and said punch plate, heating means to
heat the thermoplastic matefial, and locating means to
locate the container such that one end extends marginaily
into said die, the punch being selectively operable in a
single stroke to shear off a slug of said material by
forcing said strip against said plaﬁe and to punch the
slug through the aperture into forming engagement with
the die such that a peripheral edge of the slug is
thermoplastically bonded to the exposed end of the
container within the die t5 form said base. _
Prefarably, the transport means is disposed to feed
the strip of hot thermoplastic material directly from an
extrusion die to minimise the extent of intermediate
cooling and thereby obviate the need for a separate
heating step. In one embodiment, the extrusion die
itself constitutes the transport means.
Preferably, the apparatus includes a vent to direct
~air from the die cavity during the punching cycle.
Preferably also, the apparatus further includes
ejection means disposed to direct pressurised gas between
the.base and ‘the die upon withdrawal of the punch to

eject the container.

The punch and die are preferably liquid coocled to

minimise cycle time.

In the preferred embodiment, the locating means

-

comprises an inner shell and a compleméntary outer shell

disposed respectively to provide inwardly énd outwardly -

This is the replacement sheet
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odlnents a rotary barrel supporting an array of die stations may be

. aSB&mkclmxd ~ It will be appreciated that in accordance with the
Mﬁﬂ ,&he base is 10 punched, transported into the die cavity,
n1n|n1ses

he container in a single punch stroke. This
reduces the force_rfqgired to forge the hot slug, -

i

directed radial support for the side walls of the
container during the forming process. One of the shells
preferably inco:porﬁtes abutment means to locate the
remote end of the tube and thereby determine the extent
to which the exposed end extends into the die. The
abutment means is preferably adjustable to accommodate
tubular containers of different length. In the preferred
embodiment, the abutment means comprises an annular
shoulder formed on the inner shell.

According to a second aspeét, the invention

provides a method of forming a base on a tubular _—
container, said method camprising the steps of locating
the container such that one end extends marginally into a
die, heating a strip of thermoplastic material, feeding
the strip of thermoplastic material between a  punch and 2
punch plate having %n aperture defining an open end of
said die, shearing off a slug of said material by forcing
said strip against said plaze, and punching said slug
through said aperture into forming engagement with said
die such that a periphéral edge of the slug is
thermoplastically bonded to the exposed end of the
container within the die to form said tase.

A preferreq embodiment of the invention will now be
described, by waf of example only, with reference to the
accompanying drawings in which:-

Figure 1 is a crgss sactional side elevation

showing an apparatus according to the invention: and

Figure 2 is a cross sectional view similar to
This is the replacement sheet
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n|n1ses the chan e of flash within the die, obviates the need for

steps, and substantially sinplifies the formng
the i nvention represents a comercially significant
the prior art. Although the invention has 15 been
descrlbed mnth reference to a speC|f|c éﬁﬁnple, it wll be appreciated that
t he . I nvention may be enbodied in y ot her forns.

Figure 1 incorporating a pair of die assemblies disposed
to shuttle beneath the punch.

Figure 3 is a cross sectional view showing a
tubular container incbrporating a base formed in
accordance with the method and apparatus of the invention.

Referring firstly to Figure i, the invention
provides an apparatus 1 for forming a base 2 on a tubular
container 3 as shown in Figure 3. The apparatus
comprises a die 5 partially &éfined by a die face 6, and
a fixed punch plate 7 having an aperture 8 defining an
open end of the die. a puﬂEh 10 is selectively operable
by means of a convéntional hydraulic, pneumatic or
mechanical actuator (not shown) to co-operate with the
punch plate and the die.

The apparatus further includes locating means 12 in
the form of respective inner and outer shells 14 and 15.
The shells together define an intermediate radial
clearance space adapted nestingly to accommodate the
tubular container 3 and thereby provide radial support
during the base forming process. The terminal end of the
inner shell 14 opposite the punch forms the die face 6.
The remote end of the inner shell'incorporates abutment
means in the form of an ahnular shoulder 20 to locate the
remote end of the tube. The inner and éu;er shells and
associated shoulder 20 are disposed to locate the tubular
container such that an exposed end 21 extends marginally
into the die cavity by several millimeters.

The apparatus'further includes an extrusion die

This is the replacement sheet
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Sheet Has Been RTlaced
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(not shown) located above the punch 10 to feed a strip or

-5 -

ribbon 22 of hot thermoplastic material downwardly
between the punch piate 7 and the punch 10.

Turning now to describe'briefly the operation of -
the apparatus, a tubular body or container 3 is first
loaded between the inner and ocuter supporting shells such
that the exposed marginal end 21 extends into the die
cavity. A ribbon 22 of hot thermoplastic material is
‘then extruded and progressively fed downwardly between
the punch 10 and the punch plate 7. The strip 22 is fed
directly from the extrusion die through the forming —
apparatus so that the thermoplastic material disposed
adjacent the die is at an appropriate temperature for the
subsequent forming opérations, without the need for a
séparate heating step.

At the desired time, the punch is moved through the
punch plate to shear off a slug of the hot material.
Further movement of the punch forces the slug through the
aéérture 8 and into forming engagement with the lower die
face 6; at which stage the punch face effectively closes
the die. Whilst the slug is being driven into the die,
the die cavity is vented through passages 25.in the punch
10 to prevent unintentional distortion of the hot plastic
during the forming process. Application of further
forming pressﬁre by the punch causes the peripheral edge
of the slug to be thermoplastically bonded to the exposed
end 21 of the container within the die, in order to form

the base 2. As best seen in Figure 3, the die cavity is

| This is the replacement sheet
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Apparatus for form ng a base (2) on a tubular

-contallsShee s pparatus conprising a die (5), a punch plate
(7) ha | re (8) defining an open end of the die (5), a
punch Ie with the punch plate (7) and the die (5), transport
means 5 for feeding a strip (22) of éhernnplastlc mat eri al between the

punch (10) and the punch
confzgured such that the exposed end of the can is

sandwiched between respective inner and outer lips 32 and
33 of p}astic.material to ensure maximum méchanical and
thermoplastic bonding and an air-tight seal.

Once the base has been formed, the punch is
retracted and the shell assembly 14 and 15 moved from
beneath the punch. The éontainer incorporating the
freshly moulded bése is then ejected from the supporting
shells by compressed air injected between the die face

and the base through passage 25. The cycle is then

repeated.

During the forming cycles, coolant is directed
through the punch through cooling passages 30. This
prevents overheating of the punch Head, miniﬁises c?cle
time, and permits increased control over the temperature
of the thermoplastic material dufing the forming
pProcess. Similarly, coolant may ‘be directed through the
inner and/or outer supporting shells 14 and 15 through
appropriate cooling passages if required.

In the embodiment of Figure 2, a cair of die and
shell assemblies are disposed to_shuttle beneath the
punch. This arrangement permits the tube to be loaded
from a magazine into the free die, whilsc the punch forms
the base in the operative die. The pesitions are then
alternated permitting the tube incorpora:;ng the newl&
formed base to be ejected whilst a base is simultanecusly
formed on the tube in the other die. In other
embodiments, a rotary barrel supporting an array of die
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prﬂ&%mégﬁafggﬂaﬁﬁ%?ne?ns for heating the thernoplastic material, and

| oc _ for locating the container (3) such that one
endﬂ MmﬂL nally into the die (5), the punch (10) being
ope gle stroke to shear off a slug of the material by forcing
the strip (22) against the punch plate L%L_and to punch the slug through
the aperture (8) :
stations may be provided.
It will be appreciated that in accordance with the
present method, the base is punched, tfansported into the
die cavity, and formed onto the container'in a single
punch stroke. This minimises heat loss, reduces the
force required to forge the hot slug, minimises the
chance of flash within the die, obviates the need for
intermediate heating steps, and substantially simplifies
the forming procedure. Thus, the invention represents a
commercially significant improvement over the prior art.
Although the invention has been described with _

reference to a specific example, it will be appreciated

that the invention may be embodied in many other forms.
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10’ F“Tb‘fvrnfﬂg~eﬁgagenent with the die (5) such that a peripheral edge of
the ﬁbé*ﬂeét

thernopl astical |y bonded to the exposed end of the
conta the die (5) to form t he base (2).
’ rding to claim1, wherein the transport neans is

dlspo the strip (22) of thernoplastic materi al
directly fron1an extrusi on die. -8~

- Claims: -

1. Apparatus for formiﬁq a base (2) on a tubular
container (3), the apparatus comprising a die (5), a
punch plate (7) having an apéfture (8) defining an open
end of the die (S), a punch (10) co-operable with the
bunch plate (7) and thé‘die (5), transport means for
feeding a strip (22) of thermoplastic material between
the punch (10) and the punch plate (7), heating means
for heating the thermoplastic material, and locating
means (12) for locating the container (3) such that one
end extends marginally into the die (5), the punch (190)
being operable in a single stroke to shear off a slug of
the material by forcing the stﬁip (22) against the punch
plate (7) and to punch the siug through the aperture (8)
into forminq engagement with the die (5) such that a
peripheral edge of the slug is thermoplastically bonded
to the exposed end of the container (3) within the die
(5) to form .the base (2). |

2. Apparatus according to claim 1, wherein the
transport means is disposed to feed the strip (22) of
thermoplastic material directly from an extr&sion die.

3. Apparatus according to claim 2, wherein the
extrﬁsion die feeds the thermoplastic material directly
between the punch (10) and the punch plate (7) and
thereby coﬁstitutes.the said transport means.

4. Apparatus agcording to any precedinq claim,

further-includihg a vent (25) to direct air from the die

e —
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15 3T~-—A@ﬁafatus—aétbrdlng to claim2, wherein the extrusion die feeds

t'he therno stlc .m mat er i al dlrectly bet ween the punch (10) and
the(b and t hereby constitutes the said transport
means Appar atus according to any preceding claim further.
inclu 5) to direct

—9..,—

cavity during the punch stroke.

S. Apparatus according:to'any preceding claim,
further including éjection means disposed to direct
pressurised gas between the base and the die upoﬁ
withdrawal of the punch to eject the container.

6. Apparatus according to any preceding claim,
wherein the locating means (12) comprises an inner shell
(14) and a complementary outer shell (1S) disposed
respectively to provide inner and outer support for the
side walls of the tubular container (3) during the
forming process. -

7. Apparatus according to claim 6, further
including abutment means (20) for locating the remote
end of the tubular container (2) and thereby determine
the extent to which the exposed end extends into the die
(s).

8. Apparatus according to claim %, wherein the
abutment means (20) is adjustable to permit selective
variation of the extent to which the exposed end extends
into the die (5) and to accommodate tubular containers
(3) of different lengths.

9. Apparatus according to claim 7 or 8, wherein the
abutment means comprises a shoulder (20) formed on the
inner shell (14).

10. Apparatus according to any of claims 6 to 9,
wherein the pProximal.end of the inner shell (14)

- : | ~ Thisis the_rep;l;cement sheet
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ai r fﬁhQ@h&hﬁas@Eé‘ﬁlfeﬁXéeﬁy guring the punch stroke. 20 5. Appar at us

accord ceding claim further including ejection means
di sposBMl m [ﬂlg{) ressuri sed gas between the base and the di e upon
wi t hdr punch to eject the container. 6.
Appar at us accordlng to any precedi ng clalnyomhereln the |l ocating neans (12)

(5), and the punch (10) defines a corresponding opposite
face of the die (5).

11. Apparatus according to any preceding claim,
wherein the die (5) is configqured such that the exposed
.end of the container (3) within the die (S) is
sandwiched between respective inner and outer lips
(32,33) of thermoplastic material associated with the
base (2) to enhance mechanical engégement and
thérmoplastic bonding between'the container (3) and the
base (2).

12. Apparatus accoﬁding to any preéeding clai@L_
further including.cdoling means to direct coolant
through the punch (10) or the die (5).

13. Apparatus according to claim 12 when dependent
on claim 6, wherein the cooling means is further adapted
to direct coolant through at least one of the inner and
outer supporting shells (14, 15).

14, Apparatus éccording to any preceding claim,
including a pair of the said dies (S) disposed to
shuttle beneath a single punch (10), thereby permitting
one container (3) to be loaded into a first éne of the
dies (S), whilst the punch (10) forms a base (2) on the
container (3) in a second one of the dies (5), whéreby
alternation of positions permits the container (3)
incorporating the newly formed base (2) to be ejected
from the second die (5) whiLst a base (2) is

~
~

simultanecusly formed on the container (3) in thHe first

_
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es _an i nner sheII (14) and a conplenentary outer shell (15) disposed -
i

die (S).

11

15. Apparatus.accordiné to any preceding claims,
further including a rotary barrel supporting an array of
the said dies (5) operable seéuentially with one or mofe
punches (10).

16. A method of forming a base (2) on a tubular
container (3), the method comprising the steps of
locating the container such that one end extends
marginally into a die (5), héating a strip (22) of
thermoplastic material, feeding the strip (22) of
thermoplastic material betwéen a punch (10) and a pumch
plate (7) having an aperture (8) defining an open end of
the die (5), shearing off a slug of the said material by
forcing the strip (22) against the plate (7), and
punching the slug_through the aperture (8) into forming
engagement with the die (5) such that a peripheral edge
of the slug is thermoplastically bonded to the exposed
end of the coq;ainer (3) within the die (5) to form the
base'(Z).

17. A method according to claim 16, including the
further steps of loading a tubular container (3) from a
magazine ;nto a2 first die (5), whilst simultaneously
forming a base (2) on another tubular container (3) in a
second die (5), alternmating the positions of the first
and second dies (5), and ejecting the other container
(3) incorporating the newly formed base (2) whilst
simultaneously forming a base (2) on the container (3)

. in the first die (5) by meégs of the same punch (10).
—_— _

N O e 1
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to prOV|de I nner and outer support for the side walls of the

t umaa (3) during the form ng process. 7.

A@ ng to claimé®6, further including abutnent neans (20) for
l o te end of the tubular container (2) and thereby detern1ne
t he "ex _

ent tO
1z
METHOD AND APPARATUS FOQ“;BRHING A BASE ON A TUBULAR CONTAINER

ABSTRACT

An apparatus (1) for'fcrming a base (2) ont 2
tubular.cantainer (3). The app;ratus comprises a die
(S), and a punch plate (7) having an aperture (8)
defining an open end of the die (S). A punch (10) is
co~operable with the punch plate (7} and the die (S).
Transport means are provided to feed a strip (22) of hot
thermapiastic material between the punch (10) and the

punch plate (7). Locating means (12} locate the

contalﬁer {(3) such that one end extonds marginally inte

e
am——
———

the die (5). The punch (10) is selectively operablein a

single stroka to shear off a slug of the material by

" forcing the strip (22} against the plate (7) and to punch
(iO) the slug through the aperture (8) into forming
engagement with the die (5). A peripheral edge of the

slug is ther=by thermoplastically bhondad to tﬁe expcsad

end of the container (3) within the die (3) to form the

base (2).

Figure 1
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5 which the exposed end extends into the die (5). 8. Appar at us
/. according to claim7, wherein the abutnment neans (20) is adjustable to .
permt selective variation of the extent to which the exposed end extends

into the die (5) and to accommodat e tubul ar containers (3) of
di fferent |engths.
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9. Appar atus according to claim7 or 8, wherein the abutnment neans
conprises a |0 shoulder (20) fornmed on the inner shell (14). 10.
Apparatus according to any of clainms 6 to 9, wherein the proxinml end of
"the inner shell (14) opposite the punch (10) defines one face (6) of
the die (5), and the punch (10) defines a correspondi ng opposite face

of the die (5).
2/3
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11. -Apparatus according to any preceding claim wherein the die (5) is
configured 15 such that the exposed end of the container (3) within the

die (5) is sandw ched between respective inner and outer lips (32,
33) of thernoplastic material associated with the base (2) to enhance
mechani cal engagenent and thernopl asti c bondi ng between the container .
3/3
( m— 'm~
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(3) and the ‘base (2). 12. Appar atus according to any precedi ng
claim further including cooling neans to 20 direct cool ant through the
punch (10) or the die (5). 13. Appar atus according to claim 12
when dependent on claim6, wherein the cogling means is further
adapted to direct coolant through at | east one of the inner and outer

10

15

20

Description . _
’ DATE OF RECEPT..[8.72:9%8

The present invention relates to a method and apparatus for forming a base on a
tubular contaiﬁer. |

Numerous such methods are known. For example, it is known in the manufacture
of aluminium and tin cans to form the base onto the tubular container by rolling adjacent

edge flanges into interlocking engagement. In plastic tubes and containers, it is known to

mould the base from a similar material, and then to glue the base onto the tube. It is also

known to glue plastic bases onto laminated cardboard tubes, and the like. -

In all such prior art methods, however, a number of discrete process steps are

'reqliired first to form the base itself, and then to secure the base to the tube. .As is well

known by those skilled in the art, excessive process steps of this nature substantially
increase the costs of production and capital equipment, and lead to reduced reliability and
increased maintenance of equipment and process lines. This is particularly undesirable in
high rate production applications.

US-A-4,314,799 discloses a compression moulding machine for ofganic
thermoplastic materials. For moulding articles at a high rate, “gobs” of heated organic

thermoplastic material are successively deposited into open topped moulding cavities

'respectively defined by a plurality of moulding members, which are continuously

movable around a horizontal closed loop path. In one embodiment, the moulding cavity
is configured to allow an end wall to be formed on a can. The side wall of the can is

applied in surrounding relationship toa plunger, which functions as a mandrel, and the
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supporting shells (14, 15).

-2-
extreme end of the side wall of the can is carried by the plunger into the moulding cavity
so that the end wall is compression mdulded into assembly with the side wall element.
The pluﬁger is maintained in position just long enough for material in the moulded end
wall to become stable.

5 It is an object of the present invention to provide an improved method and/or
apparatus which overcomes or substantially ameliorates at least some of the shortcomings
of the prior art

Accordingly, in a first aspect, the invenﬁon provides an apparatus for -forrhing a
base on a tubular container, said apparatus comprising a die, a punch plate having an
10  aperture defining an open end of said die, a punch co-operable with said punch plate and
said die, transport means to feed a strip of thermoplastic material between said punch and . .
said punch plate, heating means to heat the thermoplastic material, and locating means to -
locate the container such that one end extends marginally into said die, the punch being
selectively operable in a single stroke to shear off a slug of said materiai by forcing said
15 strip against said plate and to punch the slug through the aperture into-forming
engagement with the die such that é peripheral edgé of the slug is thermoplastically
bonded to the exposed end of the container within the die to form said base..
Preferably, the transport means is disposed to feed the strip of hot thermoplastic
material directly from an extrusion die to minimise thé extent of intennediate cooling and
20 thereby obviate the need for a separate heating step. In one embodiment, the extrusion die
itself constitutes the transport means.
Preferably, the apparatus includes a vent to direct air from the die cavity during

the punching cycle.
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14. Appar atus according to any preceding claim including a pair of the
said dies (5) di sposed to shuttle beneath a single punch (10),
thereby permtting one container (3) to be | oaded into a first one
of the dies (5), whilst the punch (10) foynms a base (2) on the

container (3) in a second one of the dies (5) whereby alternation of

positions permt %réfgrgbly also, the apparatus further includes ejection means disposed to direct

pressurised gas between the base and the die upon withdrawal of the punch to eject the
container.
The punch and die are preferably liquid cooled to minimise cycle time.

5 In the preferred embodiment, the locating means comprises an inner shell and a
complementary outer shell disposed respectively to provide inwardly and outwardly
directed radial support for the side walls of the container during the forming process. bne
of the shells prefqrably incorporates abutment means to locate the remote end of the tube
and thereby determine the extent to which the exposed end extends into the die. The

10  abutment means is preferably adjustable to accommodate tubular containers of different
length. In the preferred embodiment, the abutment rﬁeaﬁs comprises an annular shoulder.
formed on the inner shell.

According to a second aspect, the invention provides a method of forming a base
. on a tubular container, said method comprising the steps of locating the container such -

15  that one end extends marginally into a die, heating a strip of thermoplastic'material,
feeding the strip of thermoplastic material between a punch and a punch plate haying an
aperture defining an open end of said die, shéaring off a slug of said materfal by forcing
said strip against said plate, énd punching said slug through said aperture into forming
engagement with said die such that a peripheral edge of the slug is thermoplastically

20. bonded to the exposed end of the container within the die to form said base.

A preferred embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings in which:-
Figure lisa cross sectional side elevation showing an apparatus according to the

invention; and
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5 container (3) incorporating the newly fornmed base (2) to be ejected from

the second die (5) whilst a base (2) is simultaneously forned on the
container (3) in the first die (5). 15. Appar atus accordi ng to any
preceding clains, further including a rotgry barrel supporting an

array of the said dies (5) operable sequentially with one or nore punches

Figure 2 is a cross sectional view similar to Figure 1 incorporating a pair of die
assemblies disposed to shuttle beneath the pun;:h. |

Figure 3 is a cross sectional view showing a tubular container incorporating a base
formed in accordance with the method and apparatus of the invehtidn;

5 Referring ﬁl_'stly to Figure 1, the invention provides an apparatus 1 for forming a
base 2 on a tubular container 3 as shown in Figure 3. The apparatus comprises a die §
partially defined by a die face 6, and a fixed punch plate 7 having an aperture 8 defining
an open end of the die. A punch 10 is selectively operable by means of a conventional
hydraulic, pneumatic or mechanical actuator (not shown) to co-operate with the punch

10 - plate and the die.

The apparatus further includes locating means 12 in the form of respective inner
and outer shells 14 and 15. The shells together define an intermediate radial clearance
space adapted nestingly to accommodate the tubular container 3. and thereby provide

- .radial support during the base forming process. The terminal-end of the inner shell 14

15  opposite the puhch forms the die face 6. The remote end of the inner shell incorporates
abutment means in the form of an annular shoulder 20 to l_ocaté the remote end of the
tube. The inner and outer shells and associated shoulder 20 are disposed té locate the
tubular container such thaf an exposed end 21 extends marginally into the die cavity by
several millimeters.

20 The apparatus further includes an extrusion die (not shown) located above the
punch 10 to feed a strip or ribbon 22 of hot thermoplastic material downwardly between
the punch plate 7 and the punch 10.

Turning now to describe briefly the operation of the apparatus, a tubular body or
container 3 is first loaded between the inner and outer supporting shells such that the
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(10). 10 16. A nmethod of form ng a base (2) on a tubul ar container (3),
the met hod conprising the steps of locating the container such that
one end extends nmarginally into a die(5), heating a strip (22) of
thernoplastic material, feeding the strips(22) of thernoplastic

mat eri al between a punch (10) and a punch plate (7) having an aperture (8) .

defining an exposed marginal end 21 extends into the die cavity. A ribbon 22 of hot thermoplastic

material is tﬁen extruded and progressively fed downwardly between the punch 10 and the
punch plate 7. The strip 22 is fed directly from the extrusion die through the forming
apparatus so that the thermoplastic material disposed adjacént the die is at an appropriate
5  temperature for the subsequent forming operations, without the need for a separate
heating step.
At the desired time, the punch is moved through the punch plate to shear off a slug
of the hot material. Further movement of the punch forces the slug through the aperture 8
and into forming engagement with the lower die face 6, at which stage the punch face
10 effectively closes the die. Whilst the slug is being driven into the die, the die cavity is
. vented through passages 25 in the punch 10 to prevent unintentional distortion of the hot.
plastic during the forming process. Application of further forming lpressur.e-by the punch
caﬁses the peripheral edge of the slug to be thermoplastically bonded to the exposed end
21 of the container:within the die, in order to form the base 2. As best seen in Figure 3,
15 the die cavity is configured such that the exposed end of the can is sandwiched between
respective inner and outer lips 32 and 33 of plastic rﬁaterial to ensure maximum
mechanical and thermoplastic bonding and an air-tight seal.
Once the base has been formed, the punch is retracted and the shell assembly 14
and 15 moved from beneath the punch. The container incorporating the freshly moulded
20  base is then ejected from the supporting shells by compressed air injected between the die
face and the base through passage 35; The cycle is then repeated.
During the forming cycles, coolant is directed through the punch through cooling
passages 30. This prevents overheating of the punch head, minimises cycle time, and
permits increased control over the temperature of the thermoplastic material during the
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open end of the die (5); shearing off a slug of the said material by
forcing the strip(22) 15 against the plate (7), and punching the sl ug
t hrough the aperture (8) into formng engagenent with the die (5)
such that a peripheral edge of the slug ig.thernoplastically bonded
to the exposed end of the container (3) within the die (5) to formthe base
(2). forming process. Similarly, coolant may be directed through the inner and/or outer
supporting shells 14 and 15 through appropriate cooling passages if required.
In the embodiment of Figure 2, a pair of die and shell assemblies are disposed to
shuttle beneath the punch. This arrangement permits the tube to be loaded from a
5 magazine into the free die, whilst the punch forms the base in the operative die. The
positions are then alternated permitting the tube incorporating the newly formed base to-
be ejected whilst a base is simultaneously formed on the tube in the other die. In other
embodiments, a rotary barrel supporting an array of die stations may be provided.
It will be appreciated that in accordance with the present method, the base is
10  punched, transported into the die cavity, and formed onto the container in a single punch °
- .. .stroke. This minimises heat loss, reduces the force required to forge the hot slug,. .
- minimises the chance of flash within the die, obviates the need for intermediate heating - -
. steps, and substantially simplifies the forming procedure. Thus, the invention represents a ..
commercially significant improvement over the prior art: Although the invention has -

15 been described with reference to a specific exainple, it will be appreciated that the

invention may be embodied in many other forms.
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A method according to claim 16, including the further steps of

loadl container (3) froma magazine into a first die
(5), mmsmmnﬂm usly formng a base 20 (2) on another tubul ar
contal“herc (3) ¥n & second die (5), alterpating the positions of the
first and second dies (5), and ejecting the other container (3)

incorporatlﬁ the newy formed base (2) whilst simultaneously forni ng
a base (2) AWPe cont ai ner (3) inthe first

1. Apparatus for forming a base (2) on a tubular contéiner (3), the apparatus
comprising a die (5), a punch plate (7) having an apertﬁre (8) defining an open end of the
die (5), a punch (10) co-operable with the punch plate (7) and the die (55, transport means
5  for feeding a strip (22) 6f thermoplastic material between the punch (10) and the punch
plate (7), heating méans for heating the thermoplastic material, and locating means (12)
for locating the container (3) such that one end extends marginally into the die (5), the
punch (10) being operable in a single stroke to shear off a slug of the material by forcing
the strip (22) against the punch plate (7) and to punch the slug through the aperture (8)
10 into forming engagement with the die (5) such that a peripheral edge of the slug is
.thermoplastically bonded to the exposed end of the container (3) within the die (5) to form
" the base 2.
2. | Apparatus accorciing fo claim 1, wherein the transport means is disposed to feed
the strip (22) of thermoplastic material directly from an extrusion die. : : ;e

15 3. Apparatus according to claim 2, wherein the extrusidn die feeds the thermoplastic
material directly between the punch ( 10) and tﬁe punch plate (7) and thereby constitutes
the said transport means. |
4. Apparatus accordiﬁg to any preceding claim, further including a vent (25) to direct
air from the die cavity during the punch stroke.

20 5. Apparatus aéco_rding to any preceding claim, further including ejection means
disposed to direct pressurised gas between the base and the die upon withdrawal of the
punch to eject the container.

6. Apparatus according to aﬁy preceding claim, wherein the locating means (12)

comprises an inner shell (14) and a complementary cuter shell (15) disposed respectively
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-8-
to provide inner and outer support for the side walls of the tubular container (3) during the |
forming process.
7. Apparatus according to claim 6, further including abutment means (20) for
locating the remote end of thé tubular containe_r (2) and thereby determine the extent to
5 v«}hich the exposed end extends into the die (5). |
8. Apparatus according to claim 7, wherein the abtﬁment means (20) is -a.djustable to
permit selective variation of the exteﬁt to which the exposed end extends into the die (5)
and to accommodate tubular containers (3) of different lengths.
9. Apparatus éccording to claim 7 or 8, wherein the abutment means comprises a
10  shoulder (20) formed on the inner shell (14).
10.  Apparatus according.to. any of claim-s 6 to 9, wherein ..the proximal end of the.inner
| shell (14) oppos1te the punch (10) defines one face (6) of the die (5), and the punch (10)

defines a corresponding opposite face of the die (5).
11. - -Apparatus according to any preceding claim, wherein the die:(5) is configured

. 15  such that the exposed end of the container (3) within the die'(S) is sandwiched between
respective inn_er and outer lips (32, 33) of thermoplastic material associated with the base
(2) to enhance mechanical engagement and thermoplastic bonding between' the container
(3) and the base (2). | ‘
12.  Apparatus according to ﬁny preceding claim, further including cooling means.to

20  direct coolant through the punch (10) or the die (5).

13.  Apparatus according to claim 12 When dependent on claim 6, wherein the cooling
means is further adapted to direct coolant through at leaét oﬁe of the. inner and outer

supporting shells (14, 15).
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14.  Apparatus according to any preceding claim, including a pair of the said dies (5)
disposed to shuttle beneath a single punch (10), thereby permitting one container (3) to be
loaded into a first one of the dies (5), whilst the punch (10) forms a Base (2) on the
container (3) in a second one of the dies (5) whereby alternation of positions permits the

container (3) incorporating the newly formed base (2) to be ejected from the second die

_ (5) whilst a base (2) is simultaneously formed on the container (3) in the first die (5).

- 15. Apparatus according to any preceding claims, further including a rotary barrel

supporting an ar;ay of the said dies (5) operable sequentially with one or more punches
(10).

16. A method of forming a base (2) on a tubular container (3), the method comprising
the steps of locating the container such that one end extends marginally into a die. )
heating a strip (22) of thermoplastic material, feeding the strip (22) of thermoplastic .-

material between a punch (10) and a punch plate (7) having an aperture (8) defining an.

: 'open end of the die (5); shearing off a slug of the said material by forcing the.strip.(22)

against the plate (7), and punching the slug through the aperture (8) into forming
engagement with the die (5) such that a peripheral edge of the slug is thermoplastically
bonded to the exposed end of the container (3) within the die (5) to form the base (2).
17. | A method accordirig to claim 16, including the further steps of loading a tubular
container (3) from a magazine .into a first die (5), whilst simultaneou.;sly forming a base
(2) on another tubular container (3) in a second die (5), alternating the positions of the
first and second dies (5), and ejecting the other container (3) incorporating the newly
formed base (2) whilst simultangously forming a base (2) on the container (3) in the first

die (5) by means of the same punch (10).
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